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DETONATION AS AFFECTED BY 
MINERAL LUBRICATING OILS. 
By R. O. Kine, M.A.Sc., and H. Moss, D.Sc. 

Part I.—InTRODUCTORY. 

(1) It was shown by experiments described earlier* 
that the high anti-knock value given to fuels by the 
addition of benzole or metallic dope was generally 
diminished when lubricating oil was distributed 
throughout the fuel-air mixture during combustion. 
The several oils used in these experiments were 
the vegetable oils, rape and castor, oleine and oleic 
acid, also fatty oils but usually derived from animal 
sources, and mineral oils as represented by two 
proprietary blends. The detonation inducing actions 
of the three types of oil differed remarkably, and 
varied with the substance used to increase the 
anti-knock property of the original fuel. The 
greatest deleterious oil effect was obtained when iron 
or nickel carbonyl was used as a fuel dope and any 
of the oils mentioned, if used in the proportion of 
12 per cent. of the fuel-oil mixture sufficed to 
destroy nearly all the beneficial effect of the 
relatively large dope addition of 10 c.c. per gallon of 
fuel. When the fuel contained smaller proportions 
of oil the deleterious action varied with the nature 
of the oil, mineral! oil having least, and oleine or 
oleic acid most, effect. For example, a petrol 
containing 10 c.c. per gallon of nickel carbonyl 
could be used in certain engine conditions at a 
compression ratio of 6:0, but when the fuel con- 
tained oleine in the proportion of 1 per cent. only, 
it became necessary to reduce the compression 
ratio to 4-6 in order to avoid detonation, a loss of 
over 90 per cent. of the beneficial effect of the nickel 
dope. 

Costtalioa fuels improved by the addition of 
lead tetra ethyl (ethyl fluid) or benzole, the vegetable 
oils were least, and oleine and oleic acid most, 
deleterious in effect, while the mineral oils occupied 
an intermediate position, but were not of equal 
effect. The vegetable oils, rape and castor, were 
unique in giving a small increase to the anti-knock 
value of fuel containing ethyl fluid when used at 
normal induction temperatures, although the dele- 
terious effect of castor oil was equal to that of oleine 
when added to fuel doped with nickel carbonyl. 

The mineral oils used were blends of unknown 
composition and experiments made since have been 
directed to determine to what extent the observed 
unequal effects were due to special properties of 
the constituent oils of the blends. The action of 
these constituent oils on fuels improved in anti- 
knock value by ethyl fluid or benzole, has been 
determined at normal and high induction tempera- 
tures. In addition the scope of the work has been 
extended by determining the effect of the various 
mineral oils on fuels improved by the addition of 
naphthenes, since the superior anti-knock value of 
certain natural fuelsis due mainly to their consider- 
able content of these substances. 

(2) Description of Mineral Oils Selected for the 
Experiments.—The mineral oils selected include the 





* King and Moss, ENGINEERING, vol. cxxx, pages 31 
and 99 (1930). R. and M. No. 1318. 





types commonly used in various proportions to 
form blends having the physical properties con- 
sidered desirable for the lubrication of internal 
combustion engines.* 

The several oils will be referred to hereafter 
by letters. Oil RN (No. 1 Russian) is a distillate 
from what is generally known as a naphthenic base 
crude. Oil VA, also a distillate, is procured from a 
Venezuelian asphaltic base crude. Oils PH and PL 
are also distillates but from Pennsylvania paraffin 
base crudes. Oil CS is from the last-mentioned 
base, but is refined from the residuum left after 
distillation has been carried as far as practicable and 
is generally known as cylinder stock. These oils 
have the typical properties given in Table I below. 
Oil PL will be recognised as a “spindle oil,” used 
only for lightly loaded high speed journals, and was 
included as affording a decided contrast in physical 
properties to the heavier oils. 

(3) Description of Fuels Used for the Experi- 
ments.—The basic fuel used for the experiments 
described later (in Part II) was the commercial 





but largely by good fortune a considerable sample of 
paraffin, having a boiling range of 50 deg. to 
150 deg. C., was obtained, for which the naphthene 
content was of the exceptionally low value of 
approximately 5 per cent. The aromatics as 
represented by commercial benzole are, of course, 
readily obtainable free from paraffins or naphthenes. 
With the constituent hydrocarbons available as 
described, it was possible to make up a fuel having 
any desired proportion of aromatics, naphthenes 
and paraffins, the only adverse condition being that 
any paraffin used would contain probably 5 per cent. 
of naphthenes. 

(4) Experimental Conditions.—The Ricardo E. 35 
variable compression engine was used for the experi- 
ments, and is especially suitable because the rate of 
oil consumption appears to be sufficient only to 
maintain a film of oil on the rubbing surfaces, 
leaving no excess to be dispersed throughout the 
fuel air mixture to affect the onset of detonation. 
The observed effects of oils on detonation are, 
therefore, due solely to the oil mixed with the fuel 


TABLE I.—Puysicat PRoPerRtIES oF MINERAL O1ts USED IN THE EXPERIMENTS. 





RN. 


Specific gravity at 60 deg. F. ; 

Closed flash point .. = ny te 

Redwood viscosity secs., *, 70 deg. F. .. 

” ” ” 40, a 
200 ia 


0-909 
385 deg. F. 
1,290 

133 
” 53 
Pour test 0-8 deg. F. 


brand of aviation spirit used during the earlier work. 
It will be denoted as before as petrol “ A,” and was 
found to contain paraffins, naphthenes and aro- 
matics in the proportion of approximately 57, 
35 and & respectively. The experimental results 
given in Part II are, therefore, comparable with 
those given in the earlier work mentioned. At this 
stage it became of interest to attempt to distinguish 
between the deleterious action of oils on metallic 
dopes and their apparently similar action on the 
detonation delaying effect of benzole. For this 
purpose it was necessary to make up fuels of known 
constituents having a high anti-knock value, but 
with no benzole or metallic dope content. This was 
accomplished by the use of cyclohexane, a hydro- 
carbon of the naphthenic series which was taken 
to be representative of the naphthenes present in 
large proportion in the crude oils from which 
petrols having a natural high anti-knock value, are 
procured. Unfortunately, the naphthenes present 
in natural fuels cannot be separated from the 
paraffins always present in larger proportion, and 
similarly paraffin fuel free from naphthenes cannot 
be obtained. The difficulty of obtaining paraffin 
free from naphthenes could not be entirely overcome. 
Usually the minimum proportion of naphthenes 
present in a paraffinic petrol is about 15 per cent., 








* The experimental work described has been facilitated 
by the help of Messrs. Carless, Capel and Leonard with 
the provision of special fuels. The Anglo-American Oil 
Company, Limited, the Shell-Mex, Limited, and the 
Silvertown Lubricants, Limited, have contributed by 
supplying constituent oils of their proprietary blends. 








Cs. PL. PH. 


0-891 0-9375 0-8620 

505 deg. F. 445 deg. F. 310 deg. F. 

800 4,105 93 

550 260 42 
150 75 > 

20 deg. F. 10 deg. F. 20-25 deg. F. 


0-8917 
430 deg. F. 
659 


97 
48 
25-30 deg. F. 


before use in the engine, a conclusion supported by 
experiments described in a previous publication.* 

Determinations of highest useful compression ratio 
(H.U.C.R.), i.e., the compression ratio at which 
slight audible detonation is obtained, were made at 
full throttle, a fixed ignition timing of 30 deg. ad- 
vance, with the mixture strength giving maximum 
detonation, except for certain special cases men- 
tioned in the text, and with the cylinder jacket water 
circulation at 60 deg. C. The experiments were made 
at the relatively low engine speed of 900 r.p.m., 
because the H.U.C.R. for petrol A is then low (4-45) 
and a large addition of anti-knock substance can be 
used without increasing it to such a high value that 
accurate measurement becomes difficult. Observed 
values of the H.U.C.R. are stated as single numbers, 
thus a ratio stated as 6-0 means 6-0 to 1. For 
experiments made at higher than normal induction 
temperature the intake air to the carburettor was 
heated electrically. Induction temperatures stated 
are readings in centigrade degrees of a mercury in 
glass thermometer with the bulb in a metal pocket 
in the induction pipe. 


Part Il.—Errect or Minerat Os ON THE 
H.U.C.R. of Perrot A conTarnine Eruyn Fiurp 
oR BENZOLE. 

(1) Mineral Oils and Ethyl Fluid in Petrol A.— 
The ethyl fluid used contained approximately 
three parts of lead tetra ethyl and two parts of 
ethylene dibromide, by volumes. The H.U.C.R. 


* Loe. cit. 
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for petrol A could be raised from 4-50 to 6-0 by | very high induction temperature of 90 deg., the are generally in small proportion only. It is com- 
adding ethyl fluid in the proportion of 12 c.c. per | oils destroy one-third of the beneficial effect of the | mercially possible and common practice to increase 
gallon. The effect on the H.U.C.R. obtained on the | benzole as against one-quarter of the beneficial | the anti-knock value of fuels by the addition of 


further addition to the fuel of the various mineral | 
oils in proportions extending to 12 per cent. of the | 
fuel-oil mixture, is shown graphically by Fig. 1. | 
The detonation inducing effect is greatest with the | 
asphaltic base oil, being represented by a fall of | 


exceptional and resembles that of the vegetable oils | detonation inducing effects of various oils have | naphthene. 


effect of ethyl fluid in similar circumstances. 


Part ITT.—Minerat O1s AND UNDOPED 
BLENDED FUELS. 


/aromatics (benzole) but not by the addition of 
naphthenes, because at present these substances 
are relatively expensive, being prepared syn- 
thetically. Owing to the present impossibility 


(1) General Considerations.—The experiments with | of separating the naphthenes from the paraffin 
0-75 compression ratio for 12 per cent. of oil in the | undoped fuels, hitherto described, have all been| in natural fuels, the naphthenic content of a fuel 
fuel-oil mixture. The behaviour of oil CS is| made with a single commercial blend, and the} can be raised only by the addition of a prepared 


Cyclohexane of a high standard of 


rape and castor, which in the earlier experiments | been determined with fuel mixtures containing | purity (994 per cent.) being now available in com- 
were found to have no deleterious effect on the | this spirit (petrol A), and benzole in equal pro-| mercial quantities, has been used as representing 
portions by volumes. The H.U.C.R. at which petrol | the range of naphthenes found in natural fuel. These 
The broken line in the figure represents experimen-|A alone can be used in the E.35 engine is not! naphthenes are generally considered to be of great 


detonation delaying action of ethyl fluid. 


tal results for B.B. oil taken from earlier experi- 
ments* and shows that the deleterious effect of 
this proprietary blend is approximately an average 
of that of the oils P.H. and V.A. 

The effect of raising the induction temperature | 
on the plain and doped fuel, and on the latter when | 
containing oil in the proportion of 8 per cent. of the | 
oil-fuel mixture, is shown graphically by Fig. 2. | 
It will be seen that the differing oil effects, observed | 
at normal induction temperature, become equal | 
within the order of the accuracy of the observa- | 
tions when the temperature reaches 40 deg. The | 
cylinder stock (C.S.) again acts in a similar way to | 
castor oil which in the earlier experiments was found | 
to become deleterious in effect when the induction | 
temperature was increased. 

(2) Mineral Oils and Benzole in Petrol A.—The | 
fuel used for the experiments was a 50/50 mixture of | 
petrol A and benzole. The results of engine trials | 
made at induction temperatures ranging from normal | 
to 90 deg., with petrol A alone, with the 50/50) 


petrol A—benzole mixture and with the latter mix- | 
ture containing oil in the proportion of 8 per cent. of | 


the fuel-oil mixture, are shown graphically by Fig. 3. 


All of the oils suitable for engine lubrication are so | 
nearly equal in deleterious effect on the H.U.C.R. | 


value of the fuel that the observations fall on a 
single line within 0-05 compression ratio. The 
paraffin base light oil P.L., is measurably more 
deleterious in effect on the H.U.C.R. at normal in- 
duction temperature than the heavier oils mentioned, 
but not at temperatures in excess of 50 deg. 


(3) Review of Experimental Results.—Blended | 


mineral oils used for engine lubrication having been 
found, when mixed with engine fuel, to promote the 


_ onset of detonation, the object of the experiments | 


described in sections (1) and (2) was to determine 


the deleterious effects of typical constitutent oils of | 


blends in general use. The conclusions following 
from the experimental results are :— 

(a) The oils differ measurably in effect on ethyl 
fluid. The extremes are represented by cylinder 
stock C.S., which has little or no effect and the 
asphaltic base oil V.A., which in the proportion of 8 
per cent. of the fuel oil mixture accounted for a drop 
of 0:40 in H.U.C.R. at normal induction tempera- 
ture. Normal induction temperature is taken as 
10 deg. but to obtain this temperature when using 
petrol A as the basic fuel, the intake air to the car- 
burettor was maintained at 30 deg., that is, high 
summer temperature. Tropical summer conditions 
would give intake air temp2ratures extending to 
45 deg., and would correspond to an induction 
temperature of about 15 deg., and the differences 
between the oils would be little affected. The higher 
induction temperatures of 50 deg. and over, are 
reached only when engines are supercharged, and 
then all of the oils may be taken as equal in detona- 
tion inducing effect ; and when forming 8 per cent. | 
of the mixture of fuel and oil, destroy about 25 per | 
cent. of the beneficial effect of the dope. 

(b) The action of the oils on undoped fuel mixtures | 
of high anti-knock value differs from that of the | 
same oils on doped fuels. Using the 50/50 petrol A | 
~—benzole mixture all of the oils except the spindle 
oil P.L., were of nearly equal deleterious effect. 

The effect was less at normal induction tem- 
perature than when the fuel was given an equally 
high anti-knock value by ethyl fluid, but on raising 
the induction temperature, the sum of the oil and 
temperature effects becomes greater for the petrol/ 
benzole mixture than for the doped petrol. At the 








* Loc, cit. 





appreciably diminished when it contains a con- 
| siderable proportion of oil. The deleterious effect 
| of oil becomes apparent only when benzole is added | 





Fug.1. (PETROL A+10 C.C. OF ETHYL FLUID) 
PER CALLON + MINERAL OILS. 
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to the fuel and its anti-knock value increased thereby. 
It would appear, at first sight, that oil acts directly 
on the benzole to destroy partially its property 
of delaying the onset of detonation. On the other 
hand, there is just as much reason to suppose that 
the oil reacts with the paraffinic or the naphthenic 
constituents when the composition of the blend is 
such that it can be used as fuel at high com- 
pression ratios and corresponding temperatures 
and pressures. Experiments have, therefore, been 


'made to determine whether the deleterious action 
‘of oils on the anti-knock value of blended fuels 
| depends on the compression ratio at which the fuels 


are used, or on the reaction of the oil or its primary 
products of oxidation with some particular con- 
stituent of the fuel. These experiments require the 
preparation of blended fuels composed of paraffins, | 


|naphthenes and aromatics in various proportions. 


The provision of such blends presents some difficulty 


| because of the lack of a method of separating the 


naphthenes from the paraffins present in natural 
fuels. 
Natural fuels are composed broadly of the three 


| substances mentioned, and any or all of these may 


be present in great variety. Tendency to detona- 
tion in the usual conditions of engine operation, 
appears to depend chiefly on the nature and propor- 
tion of the paraffins in the fuels, and those having 
a naturally high anti-knock value possess this 
property by virtue of a considerable naphthenic 
content, since aromatics when found in natural fuels 





| variety and of complicated molecular structure, and 


experiments were required to show that their effect 
in fuel with respect to anti-knock values can be 
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Fig. 4. HIGHEST USEFUL COMPRESSION RATIO 
AND MIXTURE STRENGTH 
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represented by that of a single member of the series 
such as cyclohexane. 

(2) Experimental Comparison of Natural and Arti- 
ficial Fuel Blends with respect to H.U.C.R. Values.— 
The H.U.C.R. value of petrol A is 4-45 to 4-50 when 
used as fuel for the E. 35 engine in the conditions of 
operation specified in Part I, Section 4, Analysis* of 
this fuel shows it to contain paraffins, naphthenes 
and aromatics in the respective proportions of 57, 
35 and 8 approximately. It is well known that such 
an analysis cannot be of great accuracy because, 
although within limits, the aromatics can be removed 
from the fuel mixture by washing with concentrated 
sulphuric acid, the paraffins and naphthenes cannot 
be separated, and their relative proportions are 
determined by indirect methods. Nevertheless, an 
artificial blend make up of a paraffin fraction of 
boiling range 50 deg. to 150 deg., cyclohexane as 
naphthenic content and benzole as aromatic con- 
tent, in the proportions mentioned for the natural 





* The proportions of aromatics, paraffins and naph- 
thenes in the experimental fuels were determined at the 
Air Ministry Laboratory by Dr. E. W. J. Mardles, 
assisted by Mr. J. Rankine. 
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blend, was found to have an H.U.C.R. value ol 


4-48 as against 4-50 for the natural fuel. Similarly 
an artificial blend equivalent to a 50/50 mixture of 


to have an H.U.C.R. value of 6-03. Thus, in both 
cases an artificial blend of fuel was made up 
equal to a natural blend with respect to anti-knock 
value, within the accuracy of measurement of 
H.U.C.R. values. 

(3) H.U.C.R. Values of Cyclohexane.—Cyclo- 
hexane is a ring compound, the molecule having two 
hydrogen atoms attached to every one of the six 
carbon atoms forming the ring. The benzene mole- 
cule is similar in structure, but has one hydrogen 
atom only attached to every carbon atom. Higher 


temperatures are required to initiate oxidation with | 


ring than with straight chain compounds such as 
the normal paraffins, and possibly for this reason 


F ig. 5. EFFECT OF INDUCTION TEMPERATURE 
ON HIGHEST USEFUL COMPRESSION RATIO. 
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the ring compounds can be used as fuel at higher 
compression ratios than the chain compounds. 
Detonation is not obtained when benzene is used 
as a fuel at the highest compression ratio (8-0) to 
which the E 35 engine can be adjusted. Recently, 
Campbell, Lovell and Boyd*, 
Research Corporation, using a variable compression 
engine of greater range, failed to obtain detonation 
at a compression ratio of 15:0, even in conditions of 
engine operation which produced the effect with 
ordinary U.S. commercial petrol at the low com- 
pression ratio of 2:0. Cyclohexane in the same 
conditions could be used at a compression ratio of 
4-50 only, thus differing remarkably from benzene, 
though of similar molecular structure. Nevertheless, 
cyclohexane possesses a higher anti-knock value 
than the best of the undoped natural fuels (see 
Table II), and for this reason and further on account 
of the stability and purity of the synthetic product 
has been suggested as a standard reference fuel for 
anti-knock value. 

The H.U.C.R. values, Table II., have been 
selected from experimental results obtained over a 
period of 12 months and are, therefore, subject to 
small variations due to change in atmospheric 
conditions and engine cleanliness. Al] of the values 





* S.A.E. Journal 163, February, 1930. 
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given were determined with the fuel-air mixture 
giving maximum detonation. 

In earlier work,* when using fuels containing 
metallic dopes, maximum detonation was obtained 
at weak mixture strengths. The shift toward 
weak mixtures increased with the proportion of 
dope used in the fuel, and was more pronounced 
with nickel than with iron, and least so with 
lead dope. For example, when the fuel con- 
tained nickel carbonyl in the relatively large pro- 
portion of 10 ¢.c. per gallon. maximum detonation 
occurred at a mixture strength too weak for smooth 
running of the engine. A similar shift of maximum 
detonation is obtained when cyclohexane is used 
alone as a fuel, and the H.U.C.R. with the fuel-air 
ratio giving maximum power is nearly half a com- 
| pression ratio higher than with that giving maximum 
| detonation, see Fig. 4. Moreover, it is apparent 
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| from the shape of the curve given in the figure, that 
at the mixture strength giving maximum power, 
| the H.U.C.R. is changing rapidly and that conse- 
| quently, it is difficult to determine exact values. 
|The peculiar effect of mixture strength when cyclo- 
| hexane is used as a fuel has not been previously 
observed for any but doped fuels, and is of some 
| interest because it is generally assumed that there 
fe little, if any, difference between the anti-knock 
| values of undoped fuels determined at the mixture 
TaBie I.—H.U.C.R. Values of Cyclohexane and Known 
E.35 Engine, Conditions as given Part I, Section 4. 


Fuels, 





| Fuel. H.U.C.R. 

ae 

| Cyclohexane a Pa 6-0 

| 50-50 petrol A-benzole .. 5-9 to 6-0 
Borneo straight run 5-5 to 5-6 
R.A.F. special service .. 5-5 to 5-6 
Iso-pentane ae se 5-0 
Petrol A (aviation) 4°45 to 4-50 
A No. 1 motor car fuel 4:3 to 4°35 
Paraffins 50-150 deg. 4-2 


strength giving maximum detonation or at that 
' giving maximum power. On the basis that cyclo- 
hexane is representative of the naphthenes found 
in natural fuels it appears, therefore, that favour- 
able anti-knock values would be obtained for 
naphthenic base petrols when measurements were 
made using the maximum power mixture strength. 
Experiments show, however, that when the fuel 
blend is composed in considerable part of paraffins 
or of paraffins and aromatics, the special charac- 
teristic of cyclohexane is masked by other effects. 
The effect 0: change of mixture strength on H.U.C.R. 
or anti-knock value, for typical blends of the three 
substances is shown graphically by Fig. 4, lower 
part, in order that a comparison may be made with 
that for cyclohexane alone. The approximate 
point of maximum power mixture strength is marked 
by a short vertical line for all cases. Experiments 
made with other blends of cyclohexane and paraffins 
show that until the blend contains over 80 per cent. 











* King and Moss, ‘‘ Measurement of Detonation,” 
ENGINEERING, vol. cxxviii, pages 219 and 272 (1929.) 
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of cyclohexane, maximum detonation is obtained 
with the mixture strength giving maximum power ; 
on exceeding that proportion of cyclohexane, the 
mixture strength for maximum detonation moves 
to the weak side. When sufficient paraffins have 
been added to cyclohexane to ensure that maximum 
detonation is obtained at the mixture strength 
giving maximum power, it is found that the 
H.U.C.R. for the blend is little affected by change 
of induction temperature. For instance, for a blend 
of 2 parts of cyclohexane and | part of paraffins 
(50 deg.—150 deg.), the H.U.C.R. increased slightly 
as the induction temperature was raised, see Fig. 5. 
The maximum value of the H.U.C.R. was obtained 
at 50 deg. induction temperature, and at 90 deg. was 
0-10 compression ratio only lower than at normal 
temperature. On the other hand, a blend of the 
same paraffin and benzole exhibited the usual 
decrease of H.U.C.R. as the induction temperature 
was increased. Thus at 50 deg. induction tempera- 
ture, the two blends differed by 0-25 compression 
ratio, although they were of equal H.U.C.R. values 
at normal temperatures. 

(4) Cyclohexane, Mineral Oils and High-Induction 
Temperatures.—The results of a series of experi- 
ments made at induction temperatures extending 
to 90 deg. are shown graphically by Fig. 6. The 
relation between H.U.C.R. and induction tempera- 
ture is given for the cyclohexane alone, and when it 
contains oil in the proportion of 8 per cent. of the 
fuel-oil mixture. All of the oils R.N., V.A., P.H., 
were found to be of nearly equal deleterious effect, 
represented by a single line on the diagram. The 
effect of high-induction temperatures on the anti- 
knock value of cyclohexane is of particular interest, 
and differs remarkably from that observed when 
petrol-benzole mixtures were used as fuel, and to 
make comparisons easy the related observations for 
the petrol A benzole mixtures are given by the 
dotted lines on Fig. 6. Comparing the two fuels 
of equal H.U.C.R. value at normal induction tem- 
perature and no oil content, the initial rate of change 
of H.U.C.R. with temperature is nearly zero for the 
cyclohexane and is 0-2 H.U.C.R. per 10 deg. for 
the petrol-benzole mixture. At 50 deg. induction 
temperature the H.U.C.R. for the petrol-benzole 
has fallen to 5-35, and that for the cyclohexane to 
5-7 only. The deleterious oil effect measured in 
terms of change of H.U.C.R. varies from half to two- 
thirds of that observed when the 50/50 petrol A- 
benzole mixture was used and taking the combined 
oil and temperature effects at 50 deg., the H.U.C.R. 
for the cyclo-hexane has fallen to 5-55 and the 
petrol-benzole mixture to 5-10. 

(5) Oil Effect, Blended Fuels and Compression 
Ratio.—Commercial petrols are blended fuels of 
somewhat variable composition, although at present 
the better-known No. 1 varieties are maintained at 
anti-knock value, represented by an H.U.C.R. of 
from 4-3 to 4:5 on the scale of the E. 35 engine at 
900 r.p.m. When these fuels containing mineral 
oil in solution in the proportion of 8 per cent. of 
the fuel-oil mixture, are used in this engine, the 
deleterious oil effect is barely measurable even 
with an 8 per cent. concentration, although one of 
the varieties tested contained as much as 20 per 
cent. of benzole. It appears, therefore, that the 
oil has no specific action on the benzole at the tem- 
peratures and pressures corresponding to the com- 
pression ratios mentioned. When pentane, a single 
paraffin, is used as a fuel in the E. 35 engine in the 
conditions of the present series of experiments, 
the H.U.C.R. is 5-0, and when this fuel contained 
8 per cent. of mineral oil the H.U.C.R. was found to 
be 0-06 compression ratio only, lower at 4-94. It 
appeared probable from the above and other con- 
siderations that the deleterious effect of mineral 
oils on the anti-knock value of blended but undoped 
fuels becomes evident at higher compression ratios 
only, and that its magnitude depends mainly on 
this factor and on the quantity of oil distributed 
throughout the fuel during combustion. This view 
is confirmed by experiments made with a number of 
fuel blends, all containing paraffins but with 
naphthenes (cyclohexane) or aromatics (benzole) in 
proportions giving a considerable range of H.U.C.R. 
values for the E.35 engine. The results of the ex- 
periments are shown graphically by Fig. 7. The 
mixture of fuel and oil contained 8 per cent. of oil 
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in all cases, and three varieties of the mineral oils 
were used, namely, R.N., V.A., F.H. Experimental 
results obtained with the cylinder stock (C.S.) are 
not included, because this oil is so viscous at the 
induction temperature of 10 deg. of the experi- 
ments that it does not remain uniformly distributed 
throughout the fuel-air charge, and gives a corre- 
spondingly uncertain deleterious effect. Seven 
varieties of fuel were used, five of these being blends 
the composition of which was varied to obtain 
H.U.C.R. values ranging from 4-4 to 6:0. It 
will be seen by reference to Fig. 7 that the dele- 
terious oil effect increases directly with the com- 
pression ratio at which the fuel can be used, and 
the effect is nearly independent of the composition 
of the fuel. The total discrepancy is 0-10 com- 
pression ratio and within this range fuels containing 
naphthenes (cyclohexane) are less deleteriously 
affected by the oil than fuel containing aromatics 
(benzole). 

(6) Comparison of Oil Effects Doped and Un- 
doped Fuels.—When lubricating oil is distributed 
throughout doped fuel during combustion, the 
deleterious action of the oil is effective mainly 
on the metallic dope content, and the action is 
most striking when the metal is an active catalyst 
such as nickel and the oil used, e.g., oleic acid, is 
an active poison with respect to the metal catalyst. 
On this basis a given quantity of oil should destroy 
the effect of an equivalent quantity of metallic 


experiments* made with iron and nickel dopes in 
association with oils more active chemically than 
the mineral oils. The specific action is less clearly 
defined when lead dope is used in association with 
mineral oils, but is sufficieat to show that the 
manner by which doped fuels «re affected by mineral 
oils differs from that by which undoped fuels are 
similarly affected. The difference between the manner 
of action in the two cases is shown graphically 
by Fig..8. The upper line in the figure for petrol 
A-benzole mixtures shows that as already mentioned, 
the mineral oil becomes increasingly deleterious 
in effect on anti-knock value as the compression 
ratio is raised. The lower curve obtained by raising 
the anti-knock value of petrol A by doping it with 
increasing additions of ethyl fluid, shows that the 





* ENGINEERING, vol. cxxx, pages 31 and 99 (1930). 


* dope ; a conclusion which is justified by the earlier 





deleterious effect of the oil increases to a maximum, 
and then diminishes in spite of further increases 
of H.U.C.R. obtained by using larger additions of 
ethyl fluid. The diminution of deleterious effect is 
due to the fact that equal additions of ethyl fluid 
become progressively less effective as the total 
quantity is increased. 





THE PORT OF GENOA, ITALY. 


No doubt the advantages of the geographical 
position of Genoa, coupled with the existence of a 
natural semi-enclosed harbour, were appreciated by 
the earliest Mediterranean traders, although the 


Eighth Century. After that date, however, records 
are not wanting of struggles for possession of the 
harbour and hinterland against barbarian and 
neighbouring peoples, and the intensive warfare, first 
between Genoese and Pisanese, and later between 
Genoese and Venetians, forms one of the most stirr- 
ing chapters of Italian history. At that time, the 
harbour was completely exposed to the southerly 
winds, which attain a high velocity in this region, 
and no better illustration can be given of the indomi- 
|table spirit of the Genoese than that they con- 
| structed the first defence work against the fury of 
| the seas while engaged in almost incessant warfare 
|against their neighbours. This work, the Vecchio 
| mole, was begun about 1257, and extended nearly 
|halfway across the mouth of the harbour from 
| the eastern shore. It was followed in 1635 by the 


| Nuovo mole, projecting from the opposite shore 





history of the port is obscure up till the end of the | 








| some 600 yards further to seaward, the two works 
| practically overlapping when viewed from the | 
|south. Although no doubt these two works greatly | 
| improved the conditions inside the harbour during 

stormy weather, they were far from being completely | 
| effective to ensure the safety of shipping, but it is | 
only in recent years that additional works have been 
added with this object in view. Between the com- 
pletion of the Nuovo mole and the year 1876, minor 
|improvements were effected from time to time 
inside the harbour, and by the latter date, quays 
extended round the major part of the enclosed area, 
and there were also a few short projecting jetties 
| and a small semi-enclosed dock. 


The year 1876 is an important one in the history 











of the port, since it was in that year that the Duke 
of Galliera made a munificent gift of 20,000,000 lire 
for port extensions. The urgent necessity for these 
extensions is brought out by examining the trade 
of the port in the previous half century. The 
average yearly number of foreign vessels entering 
the port between the years 1821 and 1825 was no 
less than 1,000, with a tonnage of 95,000. By 1876, 
the number of vessels entering the port was over 
2,500, with a tonnage of over 1,000,000. In the 
same year, the total value of imported goods reached 
over 14,000,000/., while the exports were valued at 
over 2,000,000. Some imagination is required 
to visualise the activity of the port at that time, 
as the quay accommodation was exceedingly 
limited, and the majority of the goods had to be 
transhipped in lighters, practically the whole of the 
work being carried out by hand. The works executed 
subsequently to 1876 may conveniently be divided 
into two periods, the first ending in 1903, when the 
present Port Development Authority was created, 
and the second continuing till the present time. 
Broadly speaking, the works comprised within the 
first period are those shown within the semi- 
circular basin in Fig. 1, annexed, while the works 
shown outside this area were executed during the 
second period. The present arrangement of the 
port is brought out in the panoramic view, Fig. 4, 
Plate IT. 

The development of the inner harbour was carried 
on almost continuously between 1876 and 1903, 
the majority of the more important works being 
completed by 1890, when a useful quay length of 
7,700 m. (8,400 yards), was available for the 
loading and discharge of goods or passengers. At the 
latter date, all the jetties shown in Fig. 1 within 
the basin were in existence, although the Caracciolo 
and Assereto jetties have since been considerably ex- 
tended, together with the Ponte dei Mille. The 
width of the Vecchio mole has also been greatly 
enlarged, and a small basin, the Mandraccio, 
immediately to the north of this jetty, has been 
filled in. By the end of the century, it was 
becoming increasingly evident that the original 
harbour, although of considerable area, would be 
quite inadequate for the future needs of the port, 
and the creation of the Port Development Authority 
in 1903 was largely based on the initiation of an 
important scheme of port extension. This, in 
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00-FT. DRY DOCK AT THE PORT OF GENOA. 


COMM. ING, A. ALBERTAZZI, CHIEF ENGINEER TO THE PORT AUTHORITY. 


(For Description, see Page 4.) 
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70-FT. DRY DOCK AT THE PORT OF GENOA, 
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COMM. ING. A. ALBERTAZZI, CHIEF ENGINEER TO THE PORT AUTHORITY. 


(For Description, see Page 4.) 
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Fie. 12. New Gravine Dock, Looxrne TowarRps ENTRANCE. 


effect, took the form of a new port lying outside 
and to the west of the old harbour, although the 
duties of the authority also embraced the control 
of the older port, and its improvement ‘by the 
creation of such new works as might be necessary. 

To understand fully the arrangement of the 
quays, breakwaters, and so on in both the new and 
the old ports, some knowledge of the local climatic 
conditions is necessary. The sector covered by the 
prevailing winds is shown on Fig. 1, with a smaller 
sector representing those of greatest violence. The 
most severe storms occur during the prevalence of 
the S.W. winds, the waves set up in these periods 
being of sufficient severity actually to damage the 
works unless very strong forms of construction are 
adopted, quite apart from any danger to shipping 
utilising the port. Particularlysevere storms occurred 
in November, 1898, and November, 1916. In the 
former, portions of the protection of the Duca de 
Galliera mole, of which the position is shown in 
Fig. 1, exceeding 1,000 tons in weight, were detached 
and overturned ; while in the latter, a mass weighing 
about 80 tons, located 13 ft. below the surface, at 
the base of the same mole, immediately to the west 
of the bend, was lifted and thrown over the break- 
water into the interior basin. On the same occasion, 
numerous masses of about 70 tons each, consti- 
tuting the second course of the northern shore wall 
of this basin, and located at a depth of 30 ft., were 
detached by the seas and deposited on the outer 
breakwater in course of construction. 

Great difficulties have occurred in the older 
port in providing safe anchorage in rough weather 
without seriously interfering with access to the 
harbour. As already stated, the first works built 


to protect the inner basin were the Vecchio and | 
| able the suspension of all commercial operations at 


Nuovo moles, and when, towards 1875, a retain- 
ing wall along the sea front to the east of the 
harbour was constructed, it was observed that seas 
arising from the south-west winds resulted in very 
rough water in the region of the entrance between 











port entrance, finally dissipating themselves against 
the inner surface of the Nuovo mole, the greatest 
disturbance taking place near the heel of this work. 
Subsequent works, affording protection to the 
retaining wall, overcame this particular trouble. 
These works consisted of the Giano mole on the 
eastern side, and the Duca di Galliera mole on the 
west. As shown in the plan, Fig. 1, the latter work 
has been considerably modified since its first con- 
struction, and it should be understood that at the 
period under discussion, it consisted of a continuous 
arm projecting almost due south from the end of the 
Nuovo mole for about 600 m. (654 yds.), with an 
extension towards the east, as shown in the plan. 
Neither the gap on the first arm, nor the further 
narrow extension at the extremity of this work, 
was then in existence. 

During the prevalence of the Sirocco winds, to 
which the harbour was directly open between the 
extremities of the new works, a new reflected wave 
movement could be observed, which gave consider- 
able trouble to shipping. The waves arising from 
these winds struck the Giano mole at an acute 
angle near to its root, and produced a reflected wave 
motion which was increased by the surf action at 
the end of the jetty. These waves were directed 
against the inner face of the Duca di Galliera mole, 
and there generated a cross surf, which, in conjunc- 
tion with the regular waves entering the harbour, 
produced very choppy conditions in the harbour 
entrance. Of more importance, however, was the 
increased energy conferred upon the direct waves. 
These spread out from the Giano mole to the sheet 
of water lying between this work and the Vecchio 
mole, and finally passed into the inner harbour, 
where they were sufficiently violent to make inevit- 


the Colombo and Doria jetties. In a Sirocco storm 
occurring in October, 1913, the waves even attained 
sufficient violence to damage the quay to the south 
of the Vecchio mole. In the case of the north 


the two breakwaters. This difficulty had not | wind, movements of shipping were rendered difficult 


previously occurred, and resulted from the waves 
reflected at an angle from the new wall. The 


| directly to the north of the Nuovo mole. After a 
| careful study of the conditions, briefly outlined above, 


reflected waves struck the Vecchio mole on its| it was decided, in 1925, to proceed immediately 
outer face, and were again deflected across the| with the construction of two new breakwaters. 











These are shown in Fig. 1, and consist of an exten- 
sion, 400 m. (436 yds.) long, at the eastern ex- 
tremity of the Duca di Galliera mole, and an entirely 
new breakwater, the Umberto Cagni mole. It will 
be seen from the plan that this consists of an arm, 
297 m. (324 yds.) long, parallel with the Giano mole, 
and distant about 200 m. (219 yds.) from it, with a 
second arm, 333 m. (363 yds.) in length, perpen- 
dicular to the Duca di Galliera mole, and in align- 
ment with the eastern extremity of the latter. 
These two works have only recently been completed, 
and have been found to fulfil satisfactorily the 
object for which they were designed. Shipping can 
now enter the harbour with perfect safety at all 
times, and although the water in the area behind 
the Duca di Galliera mole is occasionally rather 
rough, the waves have ample space to expand and 
die down before reaching any of the shipping berths. 
One or two of the works associated with the inner 
harbour are of exceptional engineering interest, but 
before discussing these, a brief outline may be given 
of the new port projects. The works as they exist 
to-day, together with the extensions immediately 
contemplated, are shown in Fig. 1, and it will be 
seen that the arrangement adopted for the basins 
and quays is generally in conformity with that 
ruling in other great modern ports in that the new 
docks will be along the foreshore. The entrances 
will be protected by a continuous sea wall, as shown, 
and it will be noticed that a wide channel has been 
cut through the Duca di Galliera mole to form the 
western entrance to the two large basins lying 
within the wall. The Vittorio Emanuele III basin 
was completed in 1928, while work is well advanced 
on the first two adjacent quays of the Benito 
Mussolini basin. It is estimated that the whole of 
the work shown on the plan will be completed within 
the next three years. Further extensions are already 
contemplated, but these will be referred to later. 
The administration of the port in the past has 
been rendered difficult by the restricted facilities 
available for dry docking. The first dry dock was 
constructed about 1850, for the use of war vessels, 
at the Darsena basin, adjacent to the site of 
Ponte dei Mille, which was not then in exis- 
tence. Later, this dock passed under the control 
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Fic. 13. ENTRANCE CAISSON FOR NEW GRAVING Dock. 


of the municipality, and with a floating dock of | The new dock was to be 240 m. (760 ft.) in length, so | within the walls could be kept within a safe limit 
wooden construction, formed the only dry-docking | that the inner end would extend well beyond that | at all stages by the employment of articulated struts, 
facilities until the year 1888. Between that year | of the adjacent basins. Any damage to the existing | which could be weighted at the joint to give any 
and 1893, two dry docks were constructed to the | docks would have been very serious, as, owing to the | required degree of toggle action. 
east of the Guardiano mole. These were respec- | limited dry-docking facilities available in the port,| The actual construction of the dock may now be 
tively, 172 m. and 212 m. (561 ft. and 693 ft.) | it was practically essential that they should be in| considered. It is shown in plan, elevation, and 
in length, and with a steel floating dock having | continual use during the execution of the new work. | transverse section in Figs. 5 to 9, Plate I, while 
a capacity of 2,700 tons, served the require-| It was obvious, however, that the excavation of | various views of the work in course of execution are 
ments of the port until the outbreak of the! the zone between them would completely alter the | given in Figs. 2 and 3, and 10 and 11, Plates I and 
war. The floating dock was taken over by the existing conditions of equilibrium, since their| III. Fig. 12, page 5, shows the completed dock 
Admiralty in 1914, and on the cessation of hos- | flanks on the one side would be completely relieved | looking towards the entrance, and Fig. 13, above. 
tilities, it was suggested that its place should be | from external pressure. The proposal presumed a} is a view of the entrance caisson in position. 
taken by a new dock of the same type with a lifting | high quality of construction for the existing basins, | Figs. 7 and 14, Plate II and page 7, show the 
capacity of 44,000 tons, supplemented by others, | but the fact that the firm who had executed the| pumping station, located in one of the walls. As 
as might be required, to meet the growth of the| work on these basins was also responsible for the | already mentioned, the dock is 786 ft. in length, 
port. The proposal to utilise floating docks, | idea of locating the new dock between them was, and it will be seen from Figs. 5 and 6 that provi- 
rather than dry docks of the usual type, was put calculated to inspire confidence. Careful calcula-| sion is made for dividing it into three sections by 
forward on the grounds that it would be very | tions were made of the possible stresses that would | intermediate caissons. These are located respec- 
difficult to find convenient sites for the latter. A | be produced in the walls and inverts of the existing | tively at 66 m. (216 ft.) and 123-5 m. (404 ft.) from 
commission appointed in 1923 to study the proposals | docks, assuming that these docks were either full! the entrance sill. It will be observed from Figs. 7 
pointed out, however, that suitable sites for floating | or empty, and covering all stages of the excavation. | and 9 that the walls are vertical on the inner face, 
docks were equally difficult to assign in the restricted | As a result of this investigation, it was found that | and the disposition of the altar courses is shown 
port area. After considering a proposal to locate | complete stability could be ensured after the new | inthe same figures. The depth of water over the sill 
a new dry dock in the angle between the Giano | dock was completed, as the invert of the latter | is 11 m. (36 ft.). The arrangement of the grooves for 
and Guardiano moles, the decision was finally | would offer adequate resistance to any lateral forces | the intermediate caissons, of the various culverts, and 
reached to excavate a new lock between the two! which could be anticipated, and the proposed | of such details as the keel and bilge blocks, is clearly 
already existing to the east of the latter work. | stiffening of the inner walls of the two docks would | shown in the drawings, and we may at once pass on 
The actual distance between the parapets of the | ensure ample stability to these structures. The! to the methods employed for excavating the basin. 
two existing docks was 50-22 m. (164 ft.), and as/ investigations also revealed, however, that these|The two adjacent docks were constructed by 
the new basin was to have a width of 32 m. (104 ft.), | walls would be subject to destructive stresses during | the use of compressed air, but this method was 
it will be appreciated that the project required the| the course of the excavations, unless special pre- | not considered suitable for the new dock on account 
most careful consideration. The area to be exca- | cautions were taken, as there would inevitably | of its high cost, and of the time required, estimated 
vated consisted of water-bearing soil, based on rock,| be periods during which portions of the walling | at about five years. Instead of this, it was decided 
and this material had to be completely removed to | would be exposed on the one side to the full pressure | to render the whole area of the excavation water- 
a depth of about 14 m. (43 ft.) ; this was some 3 m.| of the water before it was possible to introduce | tight, and afterwards to carry out the work in the 
below the level of the inverts of the adjacent docks. | either the buttressing or the invert of the new jopen. The walls of the existing docks formed an 
In effect, the inner walls of the latter were to serve | dock. The exact extent of this danger could not | effective seal along the two sides of the site, and 
as the flanking walls of the new basin, and it was | be ascertained, as it was dependent in some degree | the problem was therefore reduced to bridging these 
proposed to strengthen them throughout their length | on the quality of the rock forming the bottom of| walls by impermeable barriers at the two ends. 
by buttresses at 8-5 m. centres, bridged by arches.| the new basin, but it was decided that the stresses| The facing wall joining the entrance of the two 
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Fie. 14. Pumping Station IN WALL OF Dock. 


older basins was neither watertight, nor of sufficient | ‘The main excavation, and the construction of the | 
strength to sustain the pressure of the water on| backing for the old walls, are illustrated in Figs. 2 
removal of the backing. The decision was there-|and 3, Plate I, the former being a view looking | 
fore reached to complete the sea ends of the two | towards the inner end, and the latter towards the 
intermediate walls, including the platform, sill| entrance. The excavation was carried out in three 
and grooves for the entrance caisson, in advance of | main stages, working from the newly constructed 
the main excavation, and then to complete the | inner end wall of the dock. The first excavation ex- 
seal at this end by putting the entrance caisson | tended about 50 m. (163 ft.) from this wall. Water 
into position. Concurrently with this work, the| was found to be penetrating into this area to some 
side and end walls of the two old basins were to be | extent, and as the new work was found to be staunch, 
joined at the inner end of the area by means of | it was feared that it might be passing under the 
reinforced-concrete caissons, bedded on the rock inverts of the old docks. An opportunity was taken 
in the form shown in Fig. 6. The work was duly | while these docks were empty to drill trial borings 
executed in accordance with this proposal. Six} through these inverts, but it was found that the 
caissons were required to form the wall at the | seal between the inverts and the rock was excellent. 
inner end of the dock, and these were sunk to a| It was therefore clear that the water was entering 
depth of 12 m. to 13 m. (39 ft. to 42°5 ft.), at which | through cracks in the rock. The quantity did not 
level the rock was reached. The work was carried out | exceed 50 cub. m. (1,665 cub. ft.) per hour, and 
under compressed air in the usual way. The walling | was easily dealt with by pumping. In general, 
was then constructed above the caissons, and the | the backing for the walls was introduced at the 
seal between the new and the old work was com- | earliest possible moment in conjunction with the 
pleted by cement grouting. At the other end of| invert, and as little of the unsupported flanking 
the site, that is, towards the new dock entrance,| wall was exposed as possible, the slope of the | 
the work of completing the seating for the entrance | excavated face being kept as steep as the nature | 
caisson was also successfully accomplished, and the | of the material allowed for this reason. It will | 
caisson put into place, although not without con-| be seen from Fig. 5 that the buttresses forming | 
siderable anxiety on account of the delicate nature | the backing for the old walls were 2:5 m. wide, 
of the work involved. The difficulties were en-/| and were spaced at 8-5-m. centres. The buttresses 
hanced by the necessity of keeping the adjacent | were themselves pierced by an arched opening 
docks in continual operation, so that their entrances | 1-9 m. wide by 3-13 m. high, as shown in Figs. 8 
had to be kept clear at all times, although the|and 9. The same figures also show the position 
walls immediately adjacent to these entrances|of the various culverts in the walling. The total 
had to beextended. It will be noticed in Fig.5 that | amount of material excavated was some 110,000 
the entrance floor of the new dock projects beyond | cub. m. (145,000 cub. yds.) of earth and 40,000 
the old quay line. The latter was utilised in the| cub. m. (52,820 cub. yds.) of rock, the major 
manner shown in Fig. 11, Plate IIT. Rails were laid} portion of the work being executed at the rate 
along the quay for the traveller shown, which was of | of about 300 cub. m. (392 cub. yds.) per day. 
the cantilever type, supporting a caisson on the water | Steam shovels were largely employed, and the 
side, and counter-weighted at the opposite end. The | excavated material was lifted to ground level 
caissons were constructed of steel, and the counter-| by means of elevators. During the course of 
weight was sufficient to support them when they | the excavations it was found, as already stated, 
were not under air pressure. As already mentioned, | that the adhesion of the inverts of the old docks 
the sill for the new dock was to be at a depth of | to the rock on which they were based was excellent, 
11 m. (36 ft.), but the caissons had to be sunk to| and as the rock forming the base for the new invert 
a depth of 16 m. (52 ft.) before solid rock was|was also found to be of good quality, the fears 
encountered. The compressed air was supplied by| that had been entertained régarding the stability 
electrically driven sets, but it was considered so im- | of the old walls after removal of the backing were 
portant that the work should not be interrupted | proved to be largely illusory. The articulated struts 
that stand-by steam sets were always in readiness. | were only found necessary in a few localised areas, 
The rock when reached was found to be of excellent | and more particularly in the neighbourhood of the 
quality, and the sill and side walls for the new|old pumping station, which can be seen beyond 
entrance were constructed without untoward inci-| the excavated area in Fig. 3 and on the right in 
dent. | Fig. 10. The latter figure also shows the method 

















of employing the struts, which were designed com- 
pletely to counterbalance the lateral thrust on the 
old walls. This thrust was calculated to be in the 
neighbourhood of from 11 tons to 15 tons per 
linear metre near the top of the wall, rising to 
25 tons to 35 tons per linear metre at a depth of 
54 m., and the struts were so spaced that each one 
was designed to exert a counter thrust up to 150 tons, 
due allowance being made for temperature variations 
by adjustment of the weight on the knee. 

The equipment of the new dock only calls for 
brief comment. In the pump room, shown in Figs. 7 
and 14, there are four electrically-driven horizontal 
pumps for emptying the dock. Each pump is 
driven by a 450-h.p. motor and has a capacity of 
150 tons (5,376 cu. ft.) per minute. In addition, 
there are four electrically-driven vertical pumps, 
each having a capacity of 8-3 tons (300 cu. ft.) per 
minute, for dealing with the leakage water. The 
dock can be emptied in 2} hours. It had originally 
been intended to locate the mouth of the discharge 
conduit near to that for the old pumps. These, 
however, discharged at surface level, and it was 
feared that the discharge from the new pumps 
might interfere with the handling of shipping 
entering the adjacent docks. As a result of experi- 
ments conducted on a scale model of the area 
involved, it was decided that it would be advisable 
to locate the discharge orifice some 10 m. (32°8 ft.) 
below the surface, and this was done, as shown in 
Fig. 5. There is a 3-ton travelling crane run- 


‘ning along each of the intermediate walls between 
the three docks, supplied from feeders located in 
| trenches ; various other details of the equipment 
| will be gathered from the drawings reproduced. 


(To be continued.) 








PROGRESS IN ELECTRICAL 
RESEARCH. 
Tue Annual Report of the British Electrical and 
Allied Industries Research Association for 1930 
states that, while at the beginning of the year there was 


|a prospect of important researches on overhead lines 
| being delayed for lack of funds, during the twelve 


months under review the position has been greatly 
strengthened by the receipt of increased subscriptions 
from the supply undertakings, and by the completion 
of certain agreements for financial assistance during the 
next five years. The latter include a new agreement 
with the Department of Scientific and Industrial 
Research for a grant, the amount of which will depend 
on the assistance received from the industry. It is 
hoped that before long the annual income of the 
Association will reach 50,0007. One of the objects 
of the re-organisation, which was explained in the last 
report, being to secure that the researches undertaken 
should be for the benefit of the industry as a whole, 
it was realised that ‘‘ confidential” work for a section 
only could only in future be undertaken in exceptional 
cases. Accordingly, all such researches have been 
wound up, and a new programme of investigation has 
been prepared for the new year. 

Considerable work continues to be done on dielectrics. 
This includes the development of bridge methods for 
power loss measurement, the study of thin films of 
material in connection with corona phenomena and the 
determination of pressures up to 60 kv. by the use of 
sphere gaps. The classification of the heat-resisting 
properties of dielectrics will shortly be completed, and 
progress has been made in the study of phenomena at 
frequencies up to 1,000,000 under conditions of high 
electric stress. A number of types of insulated lamp 
holders have been tested to discover their resistance to 
ill usage, while international investigations into insulat- 
ing oils have shown that the British acceptance test is 
the most appropriate and rapid. The research on the 
heating of deeply buried cables has indicated that the 
thermal resistivity of the soil tends to decrease with the 
depth, so that the conditions at, say, 20 ft. are not neces- 
sarily worse than just below the surface. Good thermal 
contact between the cable and the surrounding soil 
is, however, necessary. Useful progress has also been 
made in the study of the heating of cables in ducts. Re- 
ports have been issued on the characteristics of over- 
head lines, including the phenomena of vibration, 
and a critical investigation into the manufacture, 
testing, classification and standardisation of concrete 
poles has been put in hand. A report is also being 
prepared on the subject of earthing. This includes 
an investigation of the factors affecting the resistance 
of the earth connection and the relation of the value 
of the resistance to the size of the system to be pro- 
tected. 

Ways and means for establishing a testing station, 
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COLD-ROLLING MILL FOR STRIP METAL. 
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(For Description, see Opposite Page.) 





Fig. 1. 







Working Rolls 
UW Diak 2-8’ Face 












——---== §'g°--—----—---+ 





————— —-—-———-—— ——+ ——— — — - —- 





190R.P. M. 












Chain 
Guarded 







140 R.PM. 


80°5 Ft. 
perMin. 


Drum 
RF?BRPM. 
3 Ft. per Min. 


(2323.A) 


“ENGINEERING” 








JAN. 2, 1931. | 








ENGINEERING. 


COLD-ROLLING MILL FOR STRIP METAL. 


CONSTRUCTED BY MESSRS. W. H. A. ROBERTSON AND COMPANY, LIMITED, BEDFORD. 








Pi 
ao 





|. a "3" 








| 
| 
| 


ais 


. Se ee 2 ee ll 


(2323.B) 


for research on circuit-breaker design and phenomena, | 
with a short-circuit capacity of not less than 1,000,000 | 
kv.-a., are being examined. The present equipment 
for this purpose has been removed from Newcastle 
to Willesden, and additions to the knowledge of im- 
portant factors in the design of gas, oil blast and oil 
spray circuit-breakers have been made. A modified 
form of baffle construction, applicaole to common types | 
of oil circuit-breaker and promising advantages by 
way of greatly increased rupturing capacity and 
reduced wear and tear at small cost, has also been | 
developed. As regards steam turbines, new steam | 
tables are being prepared, the vaiues in which will | 
fall within the tolerances recommended at a conference 
held at Berlin for international acceptance. New heat 
drop tables and a new entropy diagram are in the 
printer’s hands. It is pointed out that this country 
is still mainly dependent on foreigners for improve- 
ment in magnetic materials and that, though the 
Association is furthering research on a small scale, 
it is impracticable to deal with the subject adequately, | 
until the steel manufacturers co-operate. Work on 
the behaviour of the new high permeability alloys 
is, however, in progress and the investigations of | 
Professor C. H. Desch, on crystal] growth in magnetic 
sheet steel, are being supported. 








COLD ROLLING MILLS FOR STRIP 
METAL. 


THE extent to which cold rolling is used nowadays for | 
light material is often not realised, neither are the | 
refinements needed in the machinery employed in the 
process. In the following article we give some account | 
of modern cold-rolling appliances, illustrated by Figs. 
1 to 5, on the opposite page, above and on page 10, 
these mills being examples constructed by Messrs. W. 
H. A. Robertson and Company, Limited, Lynton 
Works, Bedford. In the products for which cold 
rolling is used to prepare the material, such as safety 
razor blades, cartridge shells, delicate electrical appa- 
ratus, and so forth, a high degree of uniformity of | 
thickness, the thickness of the material being measured | 
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in thousandths of an inch, is necessary. This require- 
ment not only postulates great accuracy in the construc- 


| tion of the mills, but great rigidity, as well as special 


precautions to avoid undue absorption of power in main- 
taining close fits of working parts, &e. In consequence, 
characteristic features of cold-rolling mills must be ade- 
quate support for the rolls, apart from intrinsic stiffness ; 
tensioning devices for the material being rolled; and a 
very efficient system of lubrication. 


The first machine to be noticed is a four-high reversing | 


rolling mill, distinguished as an 11 in. by 22 in. by 32 in. 
mill, from the fact that the working, or inner, rolls are 
11 in. in diameter, and the support, or outer, rolls are 
22 in. in diameter, the width of both being 32 in. The 
term “ four-high *’ does not mean that there are three 


passes of the material. This is only passed forward | 


and backward between the inner pair of rolls, the outer 
pair being provided to prevent distortion of the inner 
rolls under the load. There is thus a basic distinction 
between this type of mill and the hot rolling mill in 
which, primarily, the stiffness of the rolls is relied upon 


to prevent distortion but which, in spite of that stiffness | 


have often to be provided with camber or convex rolls to 
compensate for bending. The mill, which is illustrated 


in Figs. 1 to 3, annexed, is intended for cold rolling , 


brass or other metal strip 24-in. wide, from about 


}-in. thick down to 28 gauge or less in continuous coils. | 


The rolling speed is 80 ft. per minute. As will be 
seen from the figures, the four rolls are arranged 
vertically in stiff housings, but only the inner pair 
are driven. The drive is effected, through a reduction 
gear unit and a reversing gear unit, by an electric motor, 
while a coiling apparatus on either side is also operated 
from the reduction gear. 

The working rolls are of chrome alloy steel hardened 
to 95 to 100 Scleroscope hardness number. They are 


' accurately ground, polished and internally water cooled, 


and are carried in phosphor bronze water-cooled 
bearings. These bearings are made in halves and are 
provided with wedge and screw adjustment to take up 
wear. They are oiled by a mechanical lubricator 
driven from the end of the main shaft in the reversing 
gear unit. The chocks carrying the bearings are of 
cast steel and have a screw-adjusted side movement 
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of }-in. in the housings. The support rolls are of 
special alloy hardened steel accurately ground. They 
are carried in heavy roller bearings with ball locating 
bearings mounted in cast-iron chocks. Each pair of 
working and support roll chocks is bolted together 
to ensure the working rolls lifting evenly. The roll 
| housings are of cast steel bolted to cast iron rail-bases, 
| which are connected by cast-iron stretchers, providing 
/at once correct registration for the housings and an 
| attachment for the bedplate of the gear casings. 
| The rolls may be adjusted vertically either by electric 
| motor or by hand, the latter method comprising two 
| handwheels 8 ft. in diameter, arranged on concentric 
shafts and each operating one of the adjusting screws 
| through a worm and wormwheel. The handwheels 
can be rotated independently when it is necessary to 
, adjust the parallelism of the rolls, an operation that 
can thus be done by infinitesimal steps. When this 
adjustment is made the rims are clamped together - 
‘and both wheels function as one. The worm reduction 
gear is wholly enclosed. Large indicator dials are 
| provided, the graduations on which show movements 
| of 0-001 in. on the rolls. The motor for the adjusting 
gear is of 10 h.p. and runs at about 700 r.p.m., driving 
| the adjusting screws through two sets of worm gearing 
| at a speed of about 5 r.pm. It is provided with 
| push button controls and has a magnetic brake and 
a slipping clutch to enable fine adjustments to be made 
ito the rolls. It can be disconnected by a dog-clutch 
when the hand gear is to be used. The weight of the 
upper rolls is carried by eight springs. Guide tables 
are fitted on both sides of the housings and are made 
in two parts to enable the rolls to be reached for scour- 
ing. The inner portion can be lifted cut and the outer 
portion can be swung aside on hinges. Cleaning presses 
are fitted on both sides. 
The driving motor is of 200 h.p., and runs at 485 r.p.m. 
It is connected to the reversing gear-box by a double 
roller chain drive, this being a special arrangement 
adopted for this particular mill only to enable the motor 
to be arranged alongside the gear-box to save space. 
The normal drive is by spur gear. The box contains 
| two sets of double helical gears and two coil clutches 
arranged to drive in opposite directions. The clutches 
are worked by a system of pull rods and levers so that 
they can be operated from the roll end of the mill, the 
hand levers having forward, neutral and reverse -posi- 
tions. The second motion shaft is continued into the 
reduction gear-box which contains one pair of helical 
gears, the pinion being keyed to the second motion 
shaft. All the gears are of steel with machine cut teeth 
| and all the shafts are carried on roller bearings mounted 
so that the gears can be run with the case removed. 
The gears and chain are sprayed with oil from the 
| pump previously mentioned. The roll pinions are 
| enclosed in a third gear-box. The drive from the motor 
is taken through the lower pinion which is connected 
| to the third motion shaft by a flange coupling. The 
| pinions are of forged steel, with specially wide faces 
jand double-helical machine-cut teeth. The roll-necks 
;run in automatically lubricated bearings of ample 
| proportions. The rolls are driven from the pinions 
, by balanced spindles and coupling boxes. All three 
| gear cases are of cast iron wholly enclosing the gears 
}and made oil tight. They stand on the floor but the 
housings are sunk below it to bring the pass to the 
normal level of 33 in. All the parts are registered 
and bolted together so that the whole mill is accurately 
aligned. 
The coilers are driven from the reduction gear-box 
i by roller chains through machine-cut steel pinions, 
; and cast-iron wheels. The main drum shaft is carried 
in two self-oiling bearings with a swinging support 
bearing outside the drum. The drive is taken through 
a large diameter cone clutch, which is interconnected 
with a foot-brake so that the strip will not overhaul when 
it is being unwound from the drum. The clutch and 
brake are operated by a double-acting pedal. The drum 
is of a special collapsible type 14 in. in diameter by 
34-in. face. It consists of one fixed segment to which 
two hinged segments are attached. These are operated 
by internal cams so arranged that they are not jammed 
| by the pressure of the strip when coiled. The outer 
bearing is formed by a bearing collar on the drum shaft 
supported by a movable arm. When coiling, the 
collar and arm are locked in position by catches and 
pins. To remove the coil from the drum the arm is 
unlocked and swung out of the way, enabling the coil 
to be drawn endwise off the collapsed drum. 

This mill is arranged for reversing, but similar 
mills are installed for one-direction rolling, the arrange- 
ment being generally similar, but with the reversing 
gear box omitted. To make our description of this type 
of mill more complete, we reproduce in Figs. 4 and 5 
page 10, photographs of a larger and a smaller mill. 
respectively. The first is a 14-in. by 24-in. by 48-in. 
single-direction mill designed for cold rolling brass, 
copper or other metal sheets or strip up to 36 in wide, 
from about } in. thick to the lightest gauges normally 
required. It has the comparatively high rolling speed of 
130 ft. per minute, at which speed it is successfully 
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operated. As shown in Fig. 4, it is driven by a motor 
coupled by spur gearing to the first motion shaft which 
shaft is fitted with a flexible coupling. The motor is 
of 200 h.p., running at 360 r.p.m. The general design 
resembles that of the smaller mill described above, save 
in the absence of the reversing gear unit and that of 
a motor drive for the roll adjustment. The same 
description may otherwise be taken to apply to both 
machines, but the method of lubrication of the support 
rolls in the large machine is noteworthy. 

This method has been developed by Messrs. Robert- 
son and is named by them the ‘“ Flood ”’ system in that 
the support roll necks run in a constantly changing 
bath of oil. The bearing itself is a gunmetal casting 
which surrounds the roll neck and has a bearing surface 
of 120 deg. The remaining part of the bearing forms an 
oil bath in which the roll neck revolves. The oil supply 
of about 60 gallons is carried in the base for the roll 
pinion housings, from which it is pumped toa manifold 
at the top of the housings. From this four feeds are 
taken to the roll bearings by gravity and distributed 
from sight feed cups attached to the housings, while 
there is a return pipe to the reservoir to ease the pressure 
due to throttling the feeds to the bearings. This return 
pipe has a regulating valve which may be closed if the 
pump is not giving its normal supply of oil while run- 
ning, or if it is required to fill the bearings up rapidly 





on starting. The supply of oil to each bearing is con- 
trolled by a separate valve so that the level of oil in | 
the sight feed cups is kept constant. On leaving the | 
bearings, the oil is led back to the reservoir by a main | 
outlet pipe. Felt rings are provided at each end of the | 
bearings which form joints to prevent leakage of oil | 
out of the bearings. These rings have small drains | 
which are led to a sump under the roll housings, from | 
which the oil is pumped back to the main reservoir. 
The working-roll bearings are lubricated by oil obtained | 
from the top support-roll bearings, by means of a | 
system of oil pipes and cups to give a separate drip feed 
to each half bearing. 

The small mill shown in Fig. 5 is a 5 in. by 12 in. by | 
12-in. four high mill driven by a 50-h.p. motor running 
at 720 r.p.m. through two sets of gears. This mill is | 
designed for cold-rolling mild and hard steel strip up to | 
8 in. wide from a thickness about 0-05-in. to 0-005 in. | 
or less. The rolling speed is 90 ft. per minute. The | 
rolls are adjusted by handwheels only, and the upper | 
rolls are carried by tie rods from steel bridge plates | 
which ride on the adjusting screws. A clutch, operated 
by a hand lever on each side of the mill, is fitted in 
the drive. The chain seen to the left of the figure is 
taken from the drive and operates the coiler on the 
outlet side of the mill. The coiler has a solid drum 12-in. 
in diameter by 16 in. wide, and is fitted with a slipping 
clutch to regulate the tension in the strip, while it is 
controlled by a pedal-operated pin clutch. A swinging 
guide table with adjustable guide strips and a cleaning 
press is provided on the feed side of the rolls. 


(To be continued.) 


FLUCTUATIONS IN THE PRICES OF 
METALS, 1930. 


In the diagram on the opposite page the figures plot- 
ted for tin and copper are the official closing cash quota- 
tions of the London Metal Exchange for “ fine foreign ” 
and ‘standard’ metal, respectively. The prices for 
lead are for English metal, whilst those for spelter are 
for virgin metal. Middlesbrough prices are plotted for 
steel plates and rails, and also for hematite and Cleve- 
land pig-iron. The prices given, in the case of steel 
plates, are for ship, bridge and tank qualities, and those 
for steel rails are for heavy sections. The pig-iron 
prices are for East-Coast hemat:te and Cleveland iron, 
both of No, 1 quality. The prices of tin-plates are per 
standard box, and those of quicksilver per bottle, the 
contents of which vary from 70 lb. to 80 lb. Other 
prices are per ton. Each vertical line in the diagram 
represents two market days, and the horizontal lines 
represent 2/. each, except in the case of tin-plates, 
where they represent 2s. each. 

ADVERTISING ON RaiLway TickKEts.—It appears that 
the field of advertising is about to ba extended to rail- 
way tickets, since, beginning with the New Year, the 
London, Midland and Scottish Raiiway is proposing 
to issue tickets which, to outward appearance, are similar 
to those which have long been familiar, except that in the 
centre at the top there will be a small red tab bearing the 
word “ pull.’”’ If this instruction is obeyed, a card bear- 
ing an advertisement will be withdrawn. Leaving aside for 
discussion in appropriate circles whether it is in accord- 
ance with the best commercial ethics for a large corpora- 
tion like a railway company to obtain revenue in this 
way, it may be mentioned that these tickets are printed 
on a special machine which, as a result of three years’ 
experiment, has been designed by Mr. H. Mones-Cross. 
The paste board, of which the ticket is composed, is fed 
into this machine from a reel and is sufficiently wide to 
allow a series of four tickets to be produced in parallel. 
It then passes through a rotary printing roller, where it is 
impressed with the inset advertisement, detachable 
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patterns being used for this purpose, so that the adver- 
tisement can easily be changed. After being led under a 
drying roller, the semi-circular holes ate punched and 
the inset, on which the advertisement is printed, is cut 
through on three sides. The edges of an area equal to 
that of the finished ticket are then gummed, the sheet 
divided into four longitudinal strips and the latter led 
over inclined guides, so that the gummed edges are 


brought together with the inset inside them. The edges 
are next pressed together to form the case containing the 
inset, and the strips are finally passed under a guillotine, 
which cuts them off into appropriate lengths. The only 
subsequent operation is to print the blank ticket thus 
produced with the stations of issue and destination and 
the other usual information. It is stated that the output 
of the machine is 200,000 tickets per hour. 
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LABOUR NOTES. 


WHEN this issue of ENGINEERING appears, the great 
majority of the miners employed in South Wales may 
be on strike, as, with the failure of the mineowners and 
mineworkers to arrange a temporary settlement on the 
question of a spreadover, a highly critical position 
developed. On Wednesday, notices were posted by the 
employers at all the pits in the area offering certain 
terms for a continuance of work pending a permanent 
settlement. The terms were (1) a 7$-hour day for 
every shift every day underground; (2) a 48-hour 
week for surfacemen inclusive of meal times; (3) rates 
of pay as at present, except that in the case of day- 
wage men who work 7} hours per shift the rate of pay- 
ment to be fifteen-sixteenths of the current rate; 
(4) pieceworkers’ rates unchanged. The men’s leaders 
have rejected these proposals, and are asking for (1) a 
weekly spread over of 45 hours—five days of 7} hours 
and 6} hours on Saturdays; (2) wages to be unchanged. 
The National Wages Board’s recommendation were as 
follows :—(1) A weekly spread over of 45 hours—five 
days of 7 hours 36 minutes, and 7 hours on Saturdays, 
or five days of 7 hours 40 minutes and 6 hours 40 
minutes on Saturdays. (2) Wages to be unchanged. 





The spread over has been accepted by the majority of 
the other districts as an alternative to wage reductions. 
In Scotland, however, where the eight-hour day is 
virtually still in operation, there is a good deal of 
dissatisfaction amongst the miners, and a stoppage in 
South Wales may have repercussions there. 

As the Amalgamated Weavers’ Association has 
definitely rejected the proposals of the Cotton-Spinners 
and Manufacturers’ Association on the more looms per 
weaver question, a stoppage appears to be certain when 
the system comes into partial and optional operation 
on Monday. At any mill where the new system is 


sought to be introduced, it was officially stated on | 


Tuesday, there will be a strike. In the course of an 
official statement issued on Tuesday, the employers 
said :—* The depression in the cotton industry is 
such that many weavers are constantly becoming 
permanently unemployed as weavers, and the em- 
ployers are convinced that the numbers of these per- 
manently unemployed will continue to grow if the 
present cost basis be maintained. It is no longer a 
question of whether it can continue or not. The 
economic situation is rapidly bringing Lancashire's 
staple industry to a standstili and many more mills 
will have to be closed unless there be a departure from 
the present uneconomic system. The change is neces- 
sary to enable Lancashire to retain the trade it still has, 
and is still more necessary if we are to make any 
attempt to regain the trade which has been taken from 
us by others whose production costs are substantially 
lower. The new system is designed to reduce appre- 
ciably our costs of production and to help us to regain 
lost bulk trade. In our view the regaining of this bulk 
trade will attract business in other kinds of goods, 
with the result that there should be an increase in the 


number of weavers rather than a reduction, such an 


increase indeed as would enable the cotton industry to 
restart on the uphill journey to its rehabilitation.” 

Executive representatives of the trade unions which 
have members employed in railway workshops met in 
London, on Tuesday, to draw up counter-claims for 
submission to the railway companies. The companies 
propose, it will be recalled, to reduce the wages of 
pieceworkers by 6s. 6d. per week, and the wages of 
time-workers by 4s. 6d. per week. The trade unions 
have not yet agreed to refer the difference to the 
Industrial Court, as the companies suggested it should 
be. 

Addressing the hourly-rated workers in the employ- 
ment of the Associated Equipment Company, Limited, 
Southall, Lord Ashfield, the Chairman of the Board, 
thanked them for the way in which they had worked 
during the year in connection with the production of the 
Company’s range of new vehicles, and informed them 
that all who had joined the undeitaking prior to July 1 
would be paid, as a bonus additional to their wages, 
one week’s pay, consisting of 47 hours at the basic 
hourly rate, plus 10s. war bonus. The effect of the 
gift was that approximately 43,000/. wages and bonus 
was paid out prior to Christmas. During 1930, it may 
be added, the number of Company's employees increased 
by 25 per cent. 

At December 15, the numbers of persons on the 
registers of employment exchanges in Great Britain 
were 1,702,952 wholly unemployed, 494,798 temporarily 
stopped, and 101,842 normally in casual employment, 
making a total of 2,299,592. This was 7,370 less than a 
week before, but 996,035 more than a year before. 
Of the total number, 1,676,314 were men, 55,672 boys, 
522,592 women, and 45,014 girls. 


In Germany, at December 15, there were, it was 
estimated, altogether 3,977,000 unemployed workers— 
an increase of 278,000 as compared with the figures for 
December 1. During the fortnight, the number of 
workers receiving relief increased by 95,000 to 2,549,000. 





According to a statement issued by the American 
Federation of Labour, the number of unemployed 
workers in the United States was 5,300,000 on December 
15. Since November 30, the total had increased, it 
was estimated, by 300,000. ‘‘ Suffering from unem- 
ployment is already intense,’’ the statement added. 





The Negotiating Committee of the trade unions, 
which the Engineering and Allied Employers’ Federa- 
tion have invited to a conference on the subject of 
wages and working conditions, met in London last 
week to consider the matter. It was decided to consult 
the executives of the various unions, and to deal with the 
invitation in the light of the views expressed at another 
meeting later on. The invitation has now been 
accepted. 





The Polish employers’ national organisations recently 
submitted to the Government a number of demands 
connected with social policy, including a request that 
the national emergency clause should be applied by 
Order of the Cabinet to hours of work in the building 
and pottery trades. The Polish Hours of Work Act of 
1919 provides that, in cases of national emergency, hours 
of work may be extended by an Order based on a 
| decision of the Cabinet and, in appropriate cases, on 
| advice tendered by trade associations of workers and 
|employers; such extension may take place on any 
day of the week, including Sunday, in certain establish- 
ments or classes of establishments, but in no case for a 
period exceeding three months. 








In reply to the employers’ demand, the Ministry of 
Labour and Social Welfare stated that it would be 
necessary to amend the Act in order to allow seasonal 
industries, such as the building and pottery trades, to 
prolong hours of work by spreading them rationally 
over the whole year. The Ministry considers that the 
application of the national emergency clause to the 
building and pottery trades would be contrary to the 
provisions of the Act, as the reasons invoked by the 
employers do not definitely show the proposed extension 
to be of national necessity. Again, the extension 
provided for in the Act could only be granted for three 
months, whereas work in the building industry goes on 
for ten months and would require a permanent extension 
of hours of work. 





Under the title ‘* Statistical Methods for Measuring 
Occupational Morbidity and Mortality.” the Inter- 
national Labour Office -at Geneva has published a 
study of the method of tracing occupational diseases 
by means of statistical comparison. The subject of 
occupational diseases has already been dealt with by 
the Office from the medical point of view, and from the 
point of view of insurance. In this report the problem 
of occupational morbidity and mortality is approached 
from the statistical point of view. The problem, 
therefore, is here to determine the relation between 
occupation and health by the application of statistical 
|methods, eliminating the probable effect of non- 
| occupational health factors. In the first part of the 
| report, the methods of eliminating non-occupational 
influences and of distinguishing between occupational 
and non-occupational factors and determining the latter 
are discussed. 








| ‘The second part treats the practical statistical diffi- 

culties of classification of the basic units (deaths, cases 
of sickness and days of sickness) and of the determina- 
tion of the exposure to risk. It is shown that the main 
problem is a proper classification by occupation ade- 
quately determining the separate spheres of risk. In 
the third part, the measurement of occupational 
morbidity and mortality by statistical methods is 
discussed. The various methods applied by the 
different countries in establishing occupational morbi- 
dity statistics are described by way of illustration of the 
main problems. Finally, the difficulties of international 
comparison, which is hampered by differences in 
methods, are discussed, and an attempt made at an 
international comparison of mortality or morbidity in 
certain occupations. By calculating the extent to 
which the morbidity or mortality in an occupation at 
different age groups is above or below the morbidity or 
mortality of a standard population, and the way in 
which this excess fluctuates, certain tentative con- 
clusions are drawn as to the effect of occupation on 
health. It is shown that the fluctuations in this 
excess morbidity are chiefly determined by two forces ; 
the degree of danger, and degree and nature of the 
selection in recruitment and transfer of workers. 











At the end of November, 19,264 members of the 
Boiler Makers and Iron and Steel Shipbuilders Society 
were “‘ signing the books” as compared with 17,544 
at the end of October. The number of members in 
receipt of superannuation benefit was 4,842 as com- 
pared with 4,758, and the number in receipt of sick 
benefit 2,255 as compared with 2,247. In October, 
which had to bear the outlays for five weeks, the 
expenses were 11,0217. 15s. 1ld.; in November they 
were 9,003/. 7s. 2d. 





In the course of a reference to the late Mr. John 
Barker, assistant general secretary, Mr. Hill, the 
general secretary, says :—‘‘ For over 21 years we had 
worked together, and a more conscientious and loyal 
officer the Society never had. The nature of his duties 
gave him little opportunity of meeting the members, 
but, nevertheless, our members knew him and appreci- 
ated his worth, as the branches have testified by their 
letters of sympathy sent to this office and to his 
relatives. The Society has lost a faithful officer, and 
we have lost a loyal colleague.” 





“In this country,” says the Record, the official 
organ of the Transport and General Workers’ Union, 
‘*the workers have had to put up strenuous fights 
during the year against attempts to cut wages and to 
lengthen the working day, and the closing stages are 
marked by the struggle of the miners to maintain their 
already too low standard of living, the wage slashing 
campaign of the employers in the railway industry, the 
cotton trade, and in the boot and shoe industry, and 
by the demand of the Engineering and Allied Employers 
Federation for wage cuts allround. ‘ British industry,’ 
we are told, ‘has reached a position of grave crisis. 
That may, or may not, be so. To the best of our recol- 
lection, British industry has been in a position of crisis 


| ever since the end of the war, and time after time the 
| workers have suffered reductions of wages which the 


employers assured us would put industry on its feet. 
But all the sacrifices of the workers have been in vain ; 
industry is in a critical position and the criminally 
lazy employers, instead of tackling the real causes, are 
seeking further wage reductions as an easy way out of 
their difficulties. The experiences of the last ten years 
have taught them nothing. In the mining industry, the 
wages of the men have been ruthlessly butchered time 
after time until now they are down to below the pre- 
war level; but the position of the industry is as bad 
as ever it was.” 





‘** Wage cutting,” the Record goes on to say, “ is no 
remedy for the crisis in British industry, and if the 
employers had the high power brains they are credited 
with, they would see that the trouble is not due to so- 
called high wages, but to their own mismanagement, 
fictitious capital, the chaotic marketing of their 
products, the heavy expense of uneconomic directors, 
the heavy charge of 400,000,000/. a year interest on 
War Debt, the 1,000,000,000/. a year burden of rentiers 
and parasitic middlemen, a monetary policy which keeps 
industry in pawn to the bankers, the slump in world 
prices caused by the return to the gold standard, cut- 
throat competition, and the idiotic attempt of the 
nations of the world to pay their war debts. Reducing 
wages will not remove one of these causes; all that 
would happen if the Trade Union Movement allowed 
wages to be further cut would be that industry would be 
further depressed.” 


The bricklayers in Toronto, affiliated to the Brick- 
layers’ Masons’ and Plasterers’ Union, have unani- 
mously decided to adopt a three-day working week for 
the purpose of counteracting unemployment in the 
trade. According to the Contract Record and Engine- 
ering Review, the movement has the support of the 
employing contractors, and Mr. Joseph Bamber, 
secretary of the Toronto local union, gave credit to the 
contractors for their share in devising the scheme. 
Mr. Bamber explained that the purpose of the three- 
day working week was to distribute employment more 
evenly among the members of the craft. About 50 
per cent. of the union bricklayers at Toronto, it was 
stated, were without employment when the plan was 
adopted. It was anticipated that the depression in 
the construction industry would not be prolonged, and 
that the three-day working week would therefore be a 
temporary arrangement. 








MINING OPERATIONS IN NORTHERN MANITOBA.— 
Water power from the Island Falls plant on the Churchill 
River is now being transmitted to the Sherritt-Gordon 
mine, at Sherridon, Manitoba, Canacs, and mining 
operations are stated to be progressing rapidly. Small 
quantities of copper and zinc are now being produced 
at the new smelting plant of the Hudson Bay Mining 
and Smelting Company, at Flin Flon, The mill is 
reported to be treating 3,000 tons of ore a day, and the 
smelting plant is being gradually expanded to deal with 
this quantity. The first units of the smelting installation 
commenced operations during the last week of October. 
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DYNAMOMETER CAR FOR TRACTOR 
TRIALS. 

WHEN describing the International Agricultural- 
Tractor Trials, carried out near Wallingford, during | 
June and July last, on page 367, et seg, of our last | on the left in the same figure. A portion of the car 
volume, space only permitted a brief reference to the | is covered in, as shown, to afford protection to the 
dynamometer cars employed for the field tests. These | instruments in inclement weather. 
cars differed somewhat from similar machines used in| The chassis itself, which was constructed by Messrs. 
previous trials, and some further particulars of them | the Crawley Agrimotor Company, Limited, of Tower 
may therefore be of interest. Two cars were used | Works, Saffron Walden, Essex, only calls for brief 
in the trials, the larger being suitable for tractors| comment. The frame is built up of rolled sections, 
developing from 15 to 40 draw-bar horse-power,! as shown in the figures, and standard tractor parts 
and the smaller for tractors developing from 8j|are employed, as far as possible, for the various 
to 25 draw-bar horse-power. The two cars were| components. The gear-box incorporates four speeds, 
identical in their mode of operation, and it will there-| the object aimed at being to keep the speed of the 
fore be sufficient to describe one of them. The larger | generator approximately constant, whatever the speed 
of the two cars is illustrated in Figs. 1 to 3, on this | of the car. The road-wheel axle carries an internal- 


a gear-box to an electric generator. The current 
generated by the latter is absorbed in the air-cooled 
resistance unit, visible to the right in Fig. 1. The 
pull on the car is measured by means of a traction 
dynamometer, which will be referred to later, visible 
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| 
}in the box. The shaft extensions are carried im 
Skefko bearings mounted on the main frame. The 
drive can be engaged or disengaged by sliding the 
| pinions along the shaft extensions, the lever for this 
purpose being shown in Fig. 2. It will be noticed, 
|from Figs. 2 and 3, that there are two other shafts 
|in the gear-box, each carrying sliding pinions operated 
| by independent gear levers. The four wheels on the 
| central shaft are grouped in two pairs, as shown, and 
two of the gear ratios are obtained by sliding one or 
other of these pairs into mesh with the wheels on the 
front and back shafts. The other two ratios are 
obtained by sliding one or other of the pairs into mesh 
| with the wheels on the rear shaft, and then sliding the 
| wheel group on the front shaft into engagement with 
the larger wheel on the remaining pair. The hand- 
wheel shown beside the box in Fig. 3 enables the 
forward shaft to be turned by hand to ensure engage- 
| ment of the teeth while the middle shaft is stationary, 
| and when engagement has been effected between these 
two shafts, further motion of the hand wheel ensures 
|engagement between the middle and rear shafts. 
| The final drive from the forward shaft to the generator 
|is by chain, as shown in Fig. 2. The ratios obtain- 
| able with the gear-box are 9, 6-6, 5, and 3-66 to I, 
| the ratio between the road-wheel axle and the rear 
| gear-box shaft being 4-66 to 1. 

The power required to draw the car is regulated 
by adjusting the resistance in circuit with the generator, 
and is measured by determining the speed of the car 
jand the drawbar pull. The traction dynamometer, 
| fitted for the latter purpose, consists of two parts, 
| the link through which the tractor pulls the car, and 
| the recording unit mounted on the car, the two portions 
| being connected by a long steel pipe, coiled to give 
flexibility. The link consists simply of a oylinder, 
filled with oil, and fitted with a plunger. The plunger 
is hitched to the tractor and the cylinder to the car, 
and the pressure to which the oil is subjected is 
transferred through the pipe to a smaller plunger on 
the recording instrument. The movement of the 
latter plunger is controlled by a spring, and recorded 
by a pen making contact with a roll of paper. The 
paper cylinder is driven at constant speed by clock- 
work, and the displacement of the pen is propor- 
tional to the pull exerted by the tractor. Two links, 
of different sizes, were used in the tests, the diameter 
of the cylinders being, respectively, 2 in. and 3 in. 
The small cylinder on the recording instrument is 
} in. in diameter. The reduction ratio was thus either 
64 to 1, or 144 to 1, according to the link in use. With 
the smaller link, pulls up to about 8,000 Ib. could be 
measured, the corresponding figure for the larger 
unit being 18,000 lb. A number of different springs, 
suitable for various ranges of load, were provided for 
the recording instrument. The smaller link was 











page, and it will be seen that it consists of a chassis on | toothed wheel on each side, and the drive to the 
three wheels, the front wheel being employed only for | gear-box is taken by pinions engaging with these | 
steering, while the rear wheels are coupled up through | wheels, and mounted on extensions of the rear shaft 


made by Messrs. G. Cussons, Limited, of Manchester, 
the larger link by Messrs. Gay Bros., Kingston-on- 
Thames, while the two firms were jointly responsible 
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for the recording instrument. The drawbar frame 
for supporting the links was made by the Institute of 
Agricultural Engineering, University of Oxford, who 
were also responsible for the trials, in conjunction with 
the Royal Agricultural Society of England. _ 

The actual speed of the car during the trials was 
measured by timing it over a measured distance by 
means of a stop watch. In the maximum draw-bar 
tests, however, it was necessary to have a continuous 
indication of the approximate speed throughout the 
test, and for this purpose a cord, about 300 yards in 
length, was wound on the drum on the car, visible 
in Fig. 1. The loose end of the cord was passed round 
a small grooved pulley and out under the car, where 
it was anchored to the ground. As the tractor pulled 
the car along, the cord wound off the drum, and in 
so doing rotated the pulley. An ordinary speed 
indicator was driven by the pulley, and showed the 
actual speed of the car at any instant. This simple 
arrangement proved entirely satisfactory. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Tron and Steel.—Nothing approaching full activity is 
yet in evidence at engineering and iron and steel works. 
Stock-taking largely accounts for the present quietude, 
though few developments have occurred during the 
holiday period to warrant an early resumption. There 
is, however, a feeling of quiet optimism, coupled with 
general thankfulness at the expiration of 1930. New 
Year messages from representative engineering masters 
stress the necessity of a return of confidence, and point 
out that British credit never stood higher, that ample 
finance is available to promote overseas trade as soon as 
the world demand increases, and that enlarged purchases 
from buyers at home and abroad cannot be long delayed. 
Stocks are low, and as soon as buying begins, prices will 
stiffen, and trade improve. The basic-steel trades are 
going through a trying time. Inland business is moderately 
good, but the difficulty of securing sufficient orders to 
employ enlarged plants at reasonable capacity is acute. 
State-assisted industry in Germany is making determined 
efforts to expand overseas connections. There are signs 
of improvement in shipbuilding steel. Structural steel 
is in demand in connection with electricity schemes, but 
business in colliery and agricultural steel is below the 
average. South Yorkshire quotations, which have shown 
little alteration for a considerable period, may be the 
subject of revision in the early future. They stand as 
follows: Siemens acid billets 9/. 10s. ; hard basic, 91. 2s, 
6d. to 91. 12s. 6d.; medium hard basic, 7/. 12s. 6d. to 
8l. 2s. 6d.; soft basic, 61. 5s.; Derbyshire foundry pig 
iron, 66s. ; Derbyshire forge iron, 63s. ; crown iron bars, 
101, 5s. ; iron hoops 121. ; steel hoops, 10/. ; soft wire rods, 
7l. 10s. ; basic serap, 47s. 6d. In the finished sections 
production is getting under way much quicker than in 
the heavy basic trades. Three-quarters of the hacksaws 
made in this country are produced in Sheffield, and more 
hacksaw-making machinery is being laid down locally. 
Efforts are being made to break the American monopoly 
in joiners’ iron planes, of which large quantities are nor- 
mally imported into this country. Fair activity is main- 
tained in machine knives, quarry tools, and road-making 
implements, but there is a continued dearth of enquiries 
for plantation tools. 

South Yorkshire Coal Trade. —The market is still in the 
grip of holiday conditions. As soon as possible merchants 
will endeavour to get up-to-date with house coal deliveries, 
there having been a pronounced rush of orders of this 
description for several weeks past. Indeed, to supply the 
demand at depots, hard coal has been diverted to the 
household market. Sales of steam coal are quiet, but 
better business is anticipated from forward inquiries. 
Coke for blast furnaces is weak, but there is a fair demand 
for central heating and steel melting. Stocks of small 
coal have in some cases been reduced, though there is 
still a big weight on the market. Generally deliveries 
are somewhat impeded by trattic delays resulting from 
foggy weather. Quotations: Best branch hand-picked, 
25s. 6d, to 27s. 6d.; Derbyshire best brights, 20s. to 
22s. 6d.; Derbyshire best house, 20s. 6d. to 21s. 6d. ; 
Screened house coal, 18s. to 19s. ; Sereened house nuts, 
15s. 6d. to 16s. 6d.; Yorkshire hards, 14s. to 15s. 6d. ; 
Derbyshire hards, 14s. to 15s. 6d. ; Rough slacks, 7s. 6d. 
to 8s. 6d.; Nutty slacks, 6s. 6d. to 7s.; smalls, 2s. 6d. 
to 5e. 








Ueanpba Tin,—Twenty tons of tin ore were exported 
from Bukakata, Uganda, during September, making a 
total for the first nine months of 1930 of 293} tons. 





MARKETS FOR AUTOMATIC ReFRIGERATORS.—Con- 
fidential reports on the markets for small automatic 
refrigerators in Siam and in China have been prepared by 
the Department of Overseas Trade, Interested British 
firms may obtain copies of these reports on application 
to the Department, at 35, Old Queen-street, London, 
S.W.1, quoting Reference No. A.X. 10,480, in the case 
of Siam, and A.X. 10,497 in that of China. 

PreRsoNAL.—-The Association of Special Libraries and 
Information Bureaux has moved to new offices at 16, 
Russell-square, London, W.C.1.—The name of Messrs. 
The Hardy Patent Pick Company, Limited, Mining Tool 
and Mining Engineering Works, Sheffield, has been 
changed to Messrs. Hardypick Limited.—Messrs. The 
General Electric Company (India), Limited, has just 
removed its Madras branch from 100, Armenian-street, 
to Magnet House, Mount-road, Madras. 
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TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars of 
tenders invited by various bodies in the British possessions 
and in foreign countries. The closing date of each tender 
is stated where possible. Details may be obtained on 
application to the Department at the above address, the 
reference number given being quoted in each case. 

Marine Oil Engine.—The supply and delivery of one 
100-b.b.p., multi-cylinder, vertical, two or four cycle, 
Diesel-type marine engine working on the air- or solid- 
injection principle, required for the propulsion of an oil 
tank ship. The Ministry of Public Works, Cairo, Egypt ; 
February 2 (Ref. No. A.X. 10,663). 

Brick-Making Plant.—A firm in Melbourne is asking 
for catalogues and prices of plant for producing sand- 
lime bricks. (Ref. No. A.X. 10,677). 

Telephone Condensers.—The supply of telephone con- 
densers. The Post and Telegraph Department, Welling- 
ton; February 4. (Reference No. A.X. 10,688.) 








NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

Electrical Manufacture.—A review of conditions in the 
iron and steel and heavy engineering industries, in the 
north-western area, shows that almost every section has 
found 1930 a year of unusual difficulty, and that, while 
hopes are entertained for greater prosperity in 1931, 
optimism, rather than definite work in hand or on 
immediate prospect, is the inspiring force. The electrical- 
plant and equipment manufacturing branch, alone, can 
be said to have experienced a year of really remunera- 
tive business. Following the steady improvement 
over a number of years, 1930 has proved sométhing 
approaching a boom period, and with substantial orders 
in hand, and prospects of others from further grid 
scheme developments to be made during the forthcoming 
year, the outlook is extremely bright. In this section, 
the Metropolitan-Vickers Electrical Company, Limited, 
of Trafford Park, Manchester; Ferranti, Limited, of 
Hollinwood; Ferguson, Pailin, Limited, of Openshaw, 
and other concerns, have all recently participated in 
extensive orders placed by the Central Electricity Board, 
running, in the aggregate, to nearly 1,000,000/., while, 
in addition, they have booked further important con- 
tracts from overseas clients. 

General Engineering.—Next in order of prosperity 
comes the local motor manufacturing trade, which, with 
important transport developments in view, is facing 
the future with confidence. Here Crossley Motors, 
Limited, of Gorton, Manchester, have a fairly heavy 
order book, work in hand including the construction 
of 16 six-wheeled lorries for military service with the 
King’s East African Rifles, together with orders from 
the Government for similar machines for service with 
home forces, and contracts from a number of local 
corporations for double-decked and single-decked motor 
omnibuses. For the rest, it may be said that textile 
machinists, boilermakers and machine-tool manufac- 
turers have experienced the depression rather more 
acutely than other branches. Here httle hope of a 
revival can be expected until the staple industry of 
Lancashire, the cotton trade, returns to something 
approaching its former prosperity. The present outlook 
indicates that this is not likely for a considerable time. 
A bright feature is the contract secured by Howard 
and Bullough, Limited, textile machinery manufacturers, 
of the Globe Works, Accrington, for 250 machines for 
two overseas customers; and a little additional work 
is coming to the area from the 600,000/. contract placed 
with this country by the Soviet Government for machine 
tools, together with another from the same government 
for coal-cutting machinery to cost 160,0001. Loco- 
motive builders are only moderately employed, and gas 
plant manufacturers, too, could do with many more orders. 

Constructional Engineering.—On the structural side 
hope centres in a number of large development schemes 
for which it is expected that tenders will shortly be 
invited. Edward Wood and Company, Limited, of 
the Ocean Lronworks, Trafford Park, Manchester, have, 
in the last week or two, obtained work in the construction 
of a telephone exchange at Bethnal Green, garage exten- 
sions at Fulham for the Gas Light and Coke Company, 
Limited, and steelwork for C.W.S. extensions at Chester. 
Redpath, Brown and Company, Limited, are well 
booked ; and Henry Simon, Limited, are engaged on 
the construction of a 800,000/. grain elevator plant for 
the Buenos Ayres Great Southern Railway. 





LarGe THERMAX BoILeR.—The Thermax vertical cross- 
tube boiler, the introduction of which was recorded in 
ENGINEERING, vol. exx, page 674 (1925), has met with 
a reception sufficiently successful to warrant the makers, 
Messrs. Ruston and Hornsby, Limited, Lincoln, increasing 
its range of sizes, The latest of these, 7 ft. in diameter 
by 16 ft. high, for a working pressure of 120 Ib. per square 
inch, has recently been installed to supply the steam 
for heating a large engineering works, and forms a good 
example of one of the inherent advantages of the vertical 
boiler—namely, the small floor space occupied in relation 
to the steam output. The evaporation of this boiler is 
5,000 lb. per hour from cold feed, and it thus compares 
very favourably with a Lancashire boiler of similar 
capacity, which requires a floor space about 12 ft. wide 
by 34 ft. 6 in. long, exclusive of the main flue and 
chimney. The vertical boiler is, of course, self-contained 
as regards its chimney. The Thermax boiler, it will be 
remembered, is similar in external appearance to the 
cross-tube boiler, but differs from it in having inclined 
nests of small tubes across the firebox. 





NOTES FROM THE NORTH. 


Guascow, Wednesday. 

Scottish Steel Trade.—With the closing down of the 
Scottish steel works for the annual year-end holidays the 
door has closed on a most disappointing year. . Right 
from the beginning of 1930 it was expected that the 
demand for steel material would steadily increase and 
that outputs would be higher than during previous years. 
Unfortunately, however, the direct opposite took place, 
and buyers became fewer and production had ‘to be 
curtailed. Industry, taken as a whole, is so interwoven, 
one trade being dependent on another, that the world- 
wide depression of the past year was felt very acutely 
in Scotland. Many theories have been advanced in 
explanation of the present state, but two, atleast, seem 
to have had a most decided effect on the situation—the 
boycott of British goods in India, and the tariff barriers 
in Australia, amounting in the latter instance to total 
prohibition of certain goods. Our export trade to these 
countries alone has thus suffered to a considerable extent, 
and when it is remembered that internal troubles seem 
to be rampant in a number of other States, it can easily 
be seen how the British export trade, in general, is affected. 
One very serious result of this is reflected in the large 
amount of tonnage laid up at present and the very poor 
demand for new cargo-carrying vessels, which has 
consequently considerably reduced the demand for steel 
material. Producers have been passing through very 
difficult times, and the outlook for 1931 is far from 
reassuring. In the early days of last year it seemed as if 
business was going to progress gradually, but after a 
month or two, quieter times were experienced, and since 
the month of July the demand became less and less until, 
towards the closing weeks of the year, makers found 
great difficulty in maintaining even a very moderate 
output. The decline in shipbuilding has been a sore 
blow to the local steelworks, and until there is a most 
decided improvement in that industry the demand for 
steel will be poor. Inquiries of a general character have 
been slightly better recently, but the aggregate tonnage 
is not high. During 1930 prices maintained a steady 
front, and for home delivery they are as follows :—Boiler 
plates, 101. 10s. per ton; ship plates, 8/. 15s. per ton ; 
sections, 8/. 7s. 6d. per ton; and joists, 8/. 10s. per ton, 
with ship plates and sections subject to rebates of 10s. 
per ton, and joists subject to rebate of 12s: 6d. to 17s. 6d. 
per ton—all according to agreement. 

Scottish Black-Sheet Trade.—In the black steel-sheet 
trade of Scotland a mixed year has resulted, and at the 
close, business on a!l sides was somewhat restricted. 
During the first half of 1930 there was quite a fair 
demand for the thinner gauges, but during the second 
six months there was a decided falling away, and latterly 
it has been difficult to secure an adequate output. The 
heavier gauges, on the other hand, have been a dull 
market all the year, and there are no signs yet of any 
improvement. The makers of galvanised sheets have 
had much to contend with during the past year, and 
as the export side is largely the main prop of the industry, 
it has suffered rather severely with the unrest throughout 
the world. India and the Far East have been poor 
buyers, and shipments were only a shadow of former 
times, while Australia has now absolutely closed its door 
against the import of this class of sheet. During the 
first nine months of 1930 the local makers were able to 
ship fairly large quantities to Australia, despite the 
tariff, and even with that against them they were able 
to undersell the product of the Australian manufacturers. 
That regime came to a close in October, when the import 
was prohibited by Act of Parliament, consequently this 
outlet for the home producer is closed for the present. 
The door may ultimately be opened again should Empire 
reciprocal treaties come into being—as come we hope 
they will. The export price of 24-gauge galvanised corru- 
gated sheets has fallen from 12/. 10s, per ton to 111. 5s. 
per ton f.o.b., during the year. For home delivery the 
price is 11/, 7s. 6d. per ton at present. Black steel 
sheets, } in., are now called 8l. 5s. per ton for home 
or export delivery, against 9/. and 8/. 15s. per ton a 
year ago. 

Malleable-Iron Trade.—The past year has been a very 
poor one for the makers of malleable-iron in the West 
of Scotland, and at no period could it be said that they 
were busy. Conditions seemed to be against the industry 
all the time, and output has been on a very moderate 
scale, exceedingly keen prices being necessary to secure 
export business. In the latter case “Crown” bar 
prices are free, and although 9/. 15s. per ton is the gene- 
rally accepted quotation, 9/. 10s., 91. 7s. 6d., and even 
less is hinted at as having been taken. The home price, 
which is an agreed figure, has remained steady at 101. 5s. 

r ton. Makers of re-rolled steel bars do not seem to 
om had a very profitable year generally, and the compe- 
tition from Continental producers has been very severe 
all along, but more particularly during the past few 
months. Certainly the cheaper prices which were 
latterly prevailing for Continental billets helped con- 
siderably, but local prices of steel bars were reduced, 
perhaps, a shade too quickly, which caused severe com- 
petition for orders. A year ago the quotation for 
re-rolled steel bars was 7/. 12s. 6d. per ton for home or 
export delivery, whereas to-day the figure for home 
delivery is round 6/. 17s. 6d. to 7l., and 61. 12s. 6d. to 
6l. 15s. per ton for export lots. 

Scottish Pig-Iron Trade.—The holiday respite is very 
acceptable to the managements at the Scottish pig-iron 
works, as they have passed through a most difficult 
period during the past year. Business has been at a 
very low ebb and production has had to be considerably 
curtailed. Imports from India at prices under the actual 
cost of manufacture locally have knocked the bottom 
out of the market, and it would seem as if the home 
product would never again hold the sway it formerly did. 
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A year ago No. 1 foundry iron was quoted at 80s. 6d. per 
ton, and to-day it is called 79s. per ton, and No. 3 was 
78s. per ton a year ago and is now 76s. 6d. per ton, both 
on trucks at makers’ yards. Hematite iron has declined 
from 81s. per ton to 77s. per ton, delivered at the steel 
works. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour, for the week ending 
last Saturday, December 27, amounted to 1,025 tons. 
Of that total 996 tons went overseas and 29 tons coast- 
wise. During the corresponding week of last year the 
figures were 581 tons overseas and 880 tons coastwise, 
making a total shipment of 1,461 tons. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Coal Trade.—The Welsh coal trade has ended the 
year with every prospect of a stoppage in the New Year. 
Representatives of the Welsh colliery owners and miners 
have failed to reach another temporary agreement to 
carry on pending the completion of a permanent settle- 
ment for the working of a seven-and-half-hours day in 
the coal pits. The proposal of the Prime Minister for a 
three months’ agreement, without any reduction in wages, 
has not been accepted by the coalowners because “ there 
was not the money in the industry to pay the wages 
which had prevailed even under the Eight Hours’ Act, 
and that on the reduction in hours it was impossible to 
pay the same wages for less work even during the tem- 
porary period.” The owners offered the same terms to 
the men during January as were in temporary operation 
during December, but this offer was refused by the men 
on the ground that it meant the loss of one day’s wages a 
fortnight. Notices have been posted at the collieries 
that from January | the pits are open on a seven-and- 
half-hour day basis at rates of pay one-sixteenth less 
than those previously in operation per shift for day-wage 
men and no alteration for pieceworkers pending a settle- 
ment of the new agreement. The men are offered day to 
day contracts, but whether the terms will be accepted 
remains to be seen. In the meantime business has been 
brought to a complete standstill as both colliery owners 
and shippers prefer to hold negotiations in abeyance 
pending possible developments. Prices have been sub- 
mitted for the Egyptian State Railway contract for 155,000 
metric tons of large coal to be delivered at Alexandria 
over the first four months of 1931. The lowest price sub- 
mitted for Welsh coal was 24s. 84d. c.i.f. Alexandria, 
by Gueret, Llewellyn & Merrett, Ltd., which is ls. 9d. 
per ton less than the figure at which the Maris Export 
and Trading Co., Ltd., secured the order for 250,000 tons 
in May last. The Germans have offered Westphalian 
coal at 24s, 8d. and North-country coal has been offered 
at 21s. 3d., but it is believed that, failing a stoppage in 
South Wales, the order will be placed for Welsheoal. In 
the event of a stoppage in South Wales and a threatened 
strike in Germany, it is, however, possible that the Egyp- 
tian authorities might postpone the placing of the order. 
The outlook has been rendered even more difficult by 
the fact that outputs have been cut down by 10 to 20 
per cent. under the provisions of the Marketing Scheme, 
and though stocks of coal are still heavy, it is realised 
that the reduction might easily cause difficulties in regard 
to individual coals. 

Iron and Steel.—Exports of iron and steel goods in 
the past week totalled 7,676 tons compared with 14,371 
tons in the preceding six days owing to the intervention of 
the holidays. Shipments of tin-plates and terne-plates 
were reduced from 8,712 tons to 4,325 tons, of black- 
plates and sheets from 2,016 tons to 496 tons, and of other 
iron and steel goods from 2,855 tons to 526 tons, but 
those of galvanised sheets were raised from 779 tons to 
2,227 tons. 





BoARD OF TRADE ENGINEERS AND Sup SURVEYORS.— 
A competitive examination for two or more appoint- 
ments as Engineer and Ship Surveyor under the Board 
of Trade will be held in London on March 17. The 
limits of age are from 20 to 40 years. Candidates must 
possess either an extra first class, or a first class, (Board 
ot Trade) certificate of competency as engineer, together 
with a B.Sc. (Engineering) degree, or other equivalent 
voucher of. scholarship. Applications are to be made, 
not later than rebruary 3, on the special forms obtain- 
able from the Senior Staff Officer, Establishment Depart- 
ment (Mercantile Marine Branch), Board of Trade, 
Great George-street, London, 8.W.1. 





Tue SoutH WALES AND SHROPSHIRE PowER CoMPAN- 
1zs.—Subject to confirmation by the shareholders, the 
Shropshire, Worcester and Staffordshire Power Company, 
Limited, is, we understand, to purchase the whole of the de- 
bentures, preference shares and ordinary stock of the South 
Wales Electrical Power Distribution Company now held by 
the South Wales Power Company, Limited. The propor- 
tions of the total amounts thus affected are 88 per cent., 
99 per cent. and 98 per cent. respectively. The present 
board of the Distribution Company will retire and a new 
board will be appointed by the Shropshire Company, 
though Mr. W. North Lewis will continue to act as 
Chairman. The area of supply of the Distribution Company 
covers the County of Glamorgan and part of Monmouth- 
shire, and lies within the South-West England and South 
Wales “grid scheme” area. The area of supply of the 
Shropshire Company covers 2,400 sq. miles in seven 
countries and lies within the South-West England and 
South Wales, North-West England and North Wales and 
Central England “ grid scheme” areas. A controlling 
interest in the management of the latter concern is held 
by the Greater London and Counties Trust, Limited. 
The Company’s stations at Stourport and Smethwick 
and the South Wales Company's station at Treforest are 
‘* selected ” stations. 
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NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, S.W.1. ‘‘ An Experimental Investi- 
gation into Induction Conditions, Distribution, and 
Turbulence in Petrol Engines,” by Dr. S. J. Davies. Glas- 
gow and West of Scotland Branch : Thursday, January 8, 
7.30 p.m., Royal Technical College, Glasgow. ‘“* Metalli- 
sation,” by Mr. W. E. Ballard. 


Junior INstiITUTION OF ENGINEERS.—To-night, 7.30 
p.m., 39, Victoria-street, S.W.1. ‘‘ Weighing Machinery,” 
by Mr. W. A. Benton. Friday, January 9, 7.30 p.m., 
‘““Monel Metal, Some Notes on its Production and 
Industrial Application,” by Mr. J. Doonan. 


INSTITUTE oF British FouNDRYMEN.—Lancashire 
Branch: Saturday, January 3, 4 p.m., College of Tech- 
nology, Sackville-street, Manchester. ‘‘Some Impres- 
sions of American Foundry Theory and Practice,” by 





Mr. J.G. Pearce. West Riding of Yorkshire Branch: Satur- | 


day, January 3, 6.30 p.m., Technical College, Bradford. 
‘**Mould and Core Drying,” by Mr. G. E. France. Mid- 
dlesbrough Branch : Friday, January 9, 7.45 p.m., Cleve- 
land Technical Institute, Corporation-road, Middles- 
brough. ‘‘The Manufacture and Properties of Malle- 
able Castings,” by Mr. J. K. Smithson. 


BRADFORD ENGINEERING Socrety.—Monday, Janu- 
ary 5, 7.30 p.m., Technical College, Bradford. ‘‘ Gliding,” 
by Mr. H. G. Mitchell. 

INSTITUTION OF THE RUBBER INDUSTRY.—Monday, 
January 5, 7.45 p.m., Arts Theatre Club, Great Newport- 
street, W.C.2. “The Elimination and Utilisation of 
Waste,” by Mr. C. P. Hawkins. 

BRITISH ASSOCIATION OF REFRIGERATION.—Tuesday, 
January 6, 5.30 p.m., Institution of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. ‘‘ Modern Rapid Freezing 
Methods,” by Mr. J. Piqué. 

INSTITUTE OF MeETALS.—Birmingham Local Section: 
Tuesday, January 6, 7 p.m. Chamber of Commerce, 
New street, Birmingham. ‘ Blast Furnace Reactions,” 
by Mr. R. A. Hacking. London Local Section : Thursday, 
January 8, 7.30 p.m., Society of Motor Manufacturers and 
Traders, Limited, 83 Pall Mall, S.W.1. ‘‘ Extrusion,” 
by Mr. R. Genders. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
January 6, 7.45 p.m., Royal Society of Arts, John street, 
Adelphi, W.C.2. ‘‘ Automobile Plant Depreciation and 
Replacement Problems,” by Mr. F. G. Woollard. 


InstituTIOoN OF ELEctTRICAL ENGINEERS.—Wednes- 
day, January 7, 6 p.m., Victoria-embankment, W.C.2, 
Wireless Section Meeting. ‘‘ A New Method of Measure- 
ment of Resistance and Reactance at Radio Frequencies,” 
(with demonstrations), by Mr. F. M. Colebrook and Mr. 
R. M. Wilmotte. ‘‘A Variable Capacity Cylindrical 
Condenser for Precision Measurements” (with demon- 
strations), by Mr. E. B. Moullin. Thursday, January 8, 
6 p.m., Ordinary Meeting,‘ The Distribution of Energy 
Liberated in an Oil Circuit Breaker ; with a Contribution 
to the Study of the Are Temperature” (Electrical 
Research Association Report), by Mr. C. E. R. Bruce. 


INsTITUTION OF Crvin ENGINEERS.—Wednesday, 
January 7, 6 p.m., Great George-street, S.W.1. Informal 
Meeting. ‘‘ Reinforced-Concrete Deep-Water Jetties,” 
by Mr. E. Latham. Birmingham and District. Associa- 
tion: Thursday, January 8, 6 p.m., Chamber of Com- 
merce, New-street, Birmingham. ‘* Road Construction,” 
by Mr. R. H. Wood. 

INSTITUTION OF HEATING AND VENTILATING EN- 
GINEERS,—Wednesday, January 7, 7 p.m., Swedenborg 
Hall, 20, Hart-street, Bloomsbury, W.C.1. ‘‘ Notes on 
the Theory of Radiant Heating,” by Mr. C. G. H. Hallett. 

Betrast ASSOCIATION OF ENGINEERS.—Wednesday, 
January 7, 7.30 p.m., Municipal College of Technology, 
Belfast. ‘‘ Transmission and Distribution of Elec- 
tricity,” by Mr. F. H. Whysall. 

InsTITUTION OF PRODUCTION ENGINEERS.—-Coventry 
Section: Wednesday, January 7, 7.30 p.m., King’s 
Head Hotel, Coventry. ‘‘ Press Production,’’ by Mr. 
J. L. Williams. London Section ; Wednesday, January 7, 
7.30 p.m., Society of Motor Manufacturers and Traders, 
83, Pall Mall, 8.W.1. ‘“‘ The Machining and Working of 
Stainless Steels,” by Mr. R. Waddell. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday> 
January 8, 6.30 p.m., 10, Upper Belgrave-street, S.W.1. 
‘* Thames House,’’ by Mr. R. T. Morgan. 

RoyaL AERONAUTICAL Socrety.—Thursday, January 
8, 6.30 p.m., Royal Society of Arts, John-street, Adelphi, 
W.C.2. ‘Some Aspects of the Design of Sea-going Air- 
craft,” by Mr. A. Gouge. 

NortuH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—T'ees-side Branch Graduate Section: 
Thursday, January 8, 7.30 p.m., Cleveland Scientific and 
Technical Institution, Middlesbrough. ‘‘ Ironwork Prac- 
tice,” by Mr. J. R. Cone. 

INsTITUTION OF WELDING ENGINEERS.—Thursday: 
January 8, 7.45 p.m., Institution of Mechanical En- 
gineers, Storey’s-gate, S.W.1. ‘‘ The Use of Pure Iron 
Electrodes for Welding Cast Iron,”” by Mr. H. D. Lloyd 
and Mr. J. 8. G. Primrose, 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday: 
January 9, 7.15 p.m., Engineers’ Club, Albert-square, 
Manchester. ‘‘ The Design and Construction of Rayon 
(Artificial Silk) Machinery,”’ by Mr. J. M. Heyes. 

INSTITUTE OF. TRANSPORT.—Newcastle-on-T and 
District Section: Friday, January.9, 7.30 p.m., Y.M.C.A., 
Blackett-street, Newcastle-on-Tyne. ‘‘ Development of 
Road Passenger Services,” by Mr. R. W. Lee. 

KEIGHLEY ASSOCIATION OF ENGINEERS.—-Friday, 





January 9, 7.30 p.m.; Queen’s Hotel, Keighley. “‘ The 


Application of Electro-deposited Metals to Engineering,” 


by Mr. C. H, Faris. 

Rattway Cius.—Friday, January 9, 7.30 p.m., Royal 
Scottish Corporation, Fetter-lane, E.C.4. ** Railway 
Reform,” by Lord Monkswell. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade—The limited make of 
Cleveland pig is, for the time being, much in excess of 
needs, consuming plants being shut down for the holidays, 
and stocks are being substantially added to. Accumula- 
tions at the blast-furnaces are not, however, incon- 
veniently large, and output is not likely to be excessive 
by the second week in January. Consumption of Con- 
tinental pig by Tees-side firms is on a considerable scale, 
and further buying of foreign pig is threatened unless 
prices of Cleveland are substantially reduced. Midland 
pig is now fairly extensively used in this district. Pig 
consumers confidently look for early reduction of market 
rates for Cleveland kinds, but as yet ironmasters adhere 
to the following fixed minimum figures :—No. 1 grade, 
66s. ; No. 3, g.m.b., 63s. 6d.; No. 4 foundry, 62s. 6d. ; 
and No. 4 forge, 62s, These prices are for home trade, 
substantial concessions being readily granted to customers 
in Scotland. It is difficult to ascertain the lowest terms 
on which export business might be put through. Second 
hands have very little Cleveland pig at their disposal. 

Hematite.—Quantities of East Coast hematite stored 
at makers’ yards are growing and are of embarrassing 
dimensions, but when consuming works re-open next 
week, the increases will be checked. Terms of sale are 
matter of individual bargaining, and definite quotations 
are difficult to fix. Merchants hold substantial parcels, but 
are not keen to undersell makers, were as a rule asked 
round about 70s. for ordinary qualities, and put No. | 
at a premium of sixpence. 

Foreign Ore.—There is no activity in foreign ore. 
Purchases could now be made at several shillings per ton 
below rates at which users are bought, and the merging 
of new contracts and old would cause no surprise. 

Blast-Furnace Coke.—Durham blast-furnace coke is in 
rather better request, but supply continues very ample, 
and local users claim they can still readily cover their 
needs at the equivalent of good average qualities at 
17s. delivered. 

Manufactured Iron and Steel.—Manufactured iron and 
steel quotations are unaltered. Recent fairly substantial 
business in constructional steel encourages the hope of 
improvement of demand for other commodities, Orders 
for nearly all descriptions of material are urgently needed. 
Common iron bars are 10/. 15s.; best bars, 11l. 5s. ; 
double best bars, 111. 15s.; treble best bars, 12/. 5s. ; 
iron rivets, 111. 5s.; packing (parallel), 8/.; packing 
(tapered), 10/.; steel billets (soft), 62. 5a. ; pe billets 
(medium), 7/. 12s. 6d.; steel billets (hard), 87. 2s. 6d. ; 
steel rivets, 111. 58.; steel ship plates, 8/. 15s.; steel 
angles, 8/. 7s. 6d.; steel joists, 82. 10s.; heavy sections 
of steel rails, 87. 10s. for parcels of 500 tons and over, and 
9/1. for smaller lots; fish plates, 12/7. 10s.; black sheets 
(No. 24 gauge), 81. 12s. ; and galvanised corrugated 
sheets (No. 24 gauge), 111. 5s. 

Scrap.—There is little doing in scrap. Borings are 
30s. ; turnings, 35s. ; light iron scrap, 40s. ; heavy cast 
iron, 50s. ; heavy machinery metal, 52s. 6d. ; and heavy 
steel scrap, 46s. 6d. A few sales of the last-mentioned 
commodity have been put through. 








INSTITUTION OF ELECTRICAL ENGINEERS.—At the 
ordinary meeting of the Institution of Electrical En- 
gineers, to be held at 6 p.m., on January 8, an oil painting 
of Graham Bell will be presented to the Institution by 
Sir Hugo Hirst. The portrait is by Mr. W. W. Russell, 
R.A. 


Tue Instrruvion or MECHANICAL ENGINEERS: 
Erratum.—We regret that: an error occurred in the 
name of one of the speakers in ‘our report of the 
discussion on the recent paper on X-ray examination, 
at the Institution of Mechanical Engineers. The name, 
given to us-as Mr. J. F. W. Welch, should have been 
Mr. A. T. Quelch. The report is to be found on page 779 
of our issue of December 19. 





BripGE OVER THE TEES, MIpDDLESBROUGH.—The 
contract for the erection of the new bridge over the 
Tees at Newport, Middlesbrough, has been secured, 
subject to confirmation, by Messrs. Dorman, Long and 
Company, Limited, Middlesbrough. The structure is to 
cost 616,0001. The decision, we understand, in this 
case was arrived at after a very careful consideration of 
various types, the selection finally falling upon the 
so-called vertical-lift type of bridge. This design has 
so far not been employed in this country, though it is 
popular elsewhere, notably on the North American 
Continent. It may be noted that 11 of the new bridges 
over the Welland Ship Canal are of this type, and the 
consulting engineers ie the new \Tees bridge had the 
benefit of experience on the Canal, Mr. M. B. Atkinson, 
M.E.1.C., structural engineer of the Canal staff, having 
visited England last spring in this connection. The 
vertical-lift type of bridge involves a tower on each side 
of the waterway with a single span between them 
capable of being raised in guides on the towers to 
a height sufficient to clear shipping. The winding 
machinery is situated usually on the lifting span, and 
hauls in or pays out ropes fastened to the tower heads. 
On the Welland Canal all the bridges of this type are 
designed to give 200 ft. clear waterway, with 120-ft. 





clearance above water level. 
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Notes 


strikes and lock-outs is concerned, the law, if the 
Bill is passed, will, therefore, be left where it was 
prior to the passing of the Act of 1927, with this 
exception, that the kind of strike mentioned in the 
Bill will have been expressly declared by statute to 
be illegal. 

Clause 1 of the Bill is to the effect that any strike 
or lock-out of which the primary object is an object 
other than that of furthering purposes connected 
with the employment or non-employment, or the 
terms of the employment, or with the conditions of 
labour of any person (whether or not employed in 
the trade or industry in which the strike or lock-out 
takes place) shall be illegal, and that it shall be 
illegal to commence or continue, or to apply any 
sums in furtherance of, any such illegal strike or 
lock-out. 

The general strike of 1926 was considered by 
the Government of the day to be an attempt by 
the Trades Union Congress to coerce the Govern- 
ment into interfering on behalf of the workers 
in the trade dispute which then existed in the 
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|mining industry. Any such attempt in future 


23 | would clearly be illegal if the declaration in the Act 
94 | of 1927 remained in force ; but would the Bill have 


ithe effect of declaring it illegal? Even if it were 


26 | admitted that the strike was intended to coerce the 
; Government, it would be said that that was not its 
27 | primary object; that its primary object was to 
| further purposes connected with the employment of 
|the miners; and that the coercion of the Govern- 
ENGINEERING Patent Record (Illus.)........0..00.0-+ 32 | ment was merely incidental to that primary object. 
Two One-Page and One Two-Page Plates.—750-FT. | ~ prnchion; stein send lonk-nute: ane alynat abtiege 
- DRY DOC K 47 THE PORT OF GENOA intended to further purposes connected with the 
i tains |employment or non-employment of persons, and it 

= lin difficult to conceive of any trade unions or 
employers making the sacrifices involved in a strike 
‘e a lock-out of which the primary object was not 
| the furtherance of such purposes. It is, therefore, 
| difficult to see what use the new declaration will 
| have in practice; but, as has already been men- 
| tioned, if a strike or lock-out is intended to further 
No. 33 | the interests of one party to a trade dispute by 
No. 3390. | . 1 ; ; a 
| coercing the Government, the question will remain 

= —————— 2 + | whether it is legal or illegal at Common Law ; and 
THE TRADE DISPUTES AND TRADE a Jo Simm and, Juice Aury wer 
UNIONS (AMENDMENT) BILL. The penalties imposed by the Act of 1927 will 
Arter long deferred action, the Government has , apply in future to those who instigate or act in 
made public its proposals in connection with trade | furtherance of such a strike or lock-out as is declared 
disputes, and in a few weeks Party controversy will | by the Bill to be illegal; but, subject to the im- 
probably become acute over their Trade Disputes | portant amendment of the law that no one is to 
and Trade Unions (Amendment) Bill. It may, | be deemed to have committed an offence under the 
therefore, be useful to examine the provisions of | Act or at Common Law by reason only of the 
the Bill at this stage calmly and impartially. | illegality under the Act of any strike or lock-out, 
The object of the Bill is to amend the Trade | except in respect of acts committed after the strike 
Disputes and Trade Unions Act, 1927, which was | 0 lock-out has been declared by the High Court 
passed rather more than a year after the occurrence | to be illegal. That is to say, those who may instigate 
of the general strike of 1926. That strike was | strike or lock-out which is declared by the Bill to 
declared by Sir John Simon to be illegal, and in | be illegal, will be able to go scot-free in respect of 
this he was supported by a rough-and-ready judg- | the mischief which they do up till the time when 
ment of Mr. Justice Astbury, in a case in which | the High Court declares the strike or lock-out to be 
Counsel were not present to argue the contrary | illegal, and it may take weeks, or even months, to 
view. Sir John Simon’s pronouncement was ques- | get the Court’s decision on this point. If, however, 
tioned in the House of Commons, and the framers | @ strike or lock-out is not of such a character that 
of the Act of 1927 set out to declare the law. It| it can be declared by the High Court to be illegal 
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was enacted that any strike is illegal if (1) it has | in terms of the Bill, but is nevertheless illegal at 
any object other than or in addition to the further- 
ance of a trade dispute within the trade or industry | 
in which the strikers are engaged ; and (2) it is a 
strike designed or calculated to coerce the Govern- | 
ment either directly or by inflicting hardship upon | 
the community. There was a similar provision as 
regards lock-outs. It has been said that the Act, 
in effect, declared sympathetic strikes or lock-outs 
illegal ; but it did so only where they were designed 
or calculated to coerce the Government either 
directly or by inflicting hardship upon the com- | 
munity. If Sir John Simon was right, the Act, in | 
declaring such strikes and lock-outs illegal, made no 
alteration on the Common Law. The Bill amends 
the Act of 1927 by substituting a new declaration 
as to the kind of strike or lock-out which is to be 
deemed illegal. The declaration in the Act of 1927, 
is, therefore, in effect repealed ; but there is nothing 
in the Bill to legalise such a strike as the General 














Strike of 1926, and it follows that if it was illegal 
a similar strike would be illegal, notwithstanding 
the new Bill. So far as the legality or illegality of | 


Common Law, it is to be noted that those who 
instigate it will get no protection from the Bill. 

Further, the Act of 1927 provided that no person 
refusing to take part in a strike or lockout of a charac- 
ter which was declared by the Act to be illegal was to 
be subject to expulsion from any trade union or to 
any fine or penalty or to deprivation of any benefits 
to which he was entitled, and these provisions will 
apply to persons who refuse to take part in any 
strike or lockout which is declared by the Bill to be 
illegal. 

Again, the Act of 1927 declared it unlawful for per- 


| sons to attend at or near any place where a person 


resides or works or carries on business, in such num- 
bers or in such a manner as to be calculated to intimi- 
date any person there or to obstruct the approach to 
the place or the egress from it or to lead to a breach 
of the peace. That provision is left unaltered ; but 
the expression in the Act of 1927 “to intimidate ” 
was defined as meaning the causing in the mind of a 
person a reasonable apprehension of injury to him 
or to any member of his family or any of his 
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dependants, or of violence or damage to any person 
or property; and “injury” included injury to a 
person in respect of his business, occupation, employ- 
ment or other source of income, and included any 
actionable wrong. Therefore, if pickets acted in 
such a manner as to cause in the mind of a person 
whose house was picketed, a reasonable apprehen- | 
sion, say, that they would cause his daughter to | 
lose her situation unless he took part in a strike, 
this would amount to intimidation. The Bill now 
being brought forward limits the definition of the 
expression “to intimidate ”’ in a very vital direction. 
It is now to mean the causing to any person of a 
reasonable apprehension of personal injury to him 
or to any member of his family or to any of his 
dependants, or of violence or damage to his or their 
property. It is no longer to mean the causing of 
apprehension of injury to a person in respect of his 
business, occupation, employment or other source 
of income. The definition of “intimidation ” in the 
Act of 1927 was certainly, but purposely, wide. 
It will be interesting to know on what grounds the 
Government propose now to limit it to the causing 
of a reasonable apprehension of personal injury or 
of violence, or of damage to property, which cover 
only part the unpleasant experiences from which 
non-strikers and their families, &c., may suffer 
during a dispute. 

By the Trade Union Act, 1913, trade unions were 
enabled to have a political fund to further such pur- 
poses as the payment of the expenses of Parliament- 
ary candidates, the maintenance of Members of 
Parliament, and the holding of political meetings ; 
but if a member intimated that he objected to con- 
tribute to the political fund he was not to be liable 
to contribute and was not to be under any disability 
in respect of his objection—in popular language, he 
could contract out of the liability to contribute. 
It is well known that local reasons may make it 
practically impossible for a man to take the step 
of contracting out, and the Act of 1927 therefore 
reversed this and provided, in effect, that a member 
of a trade union was not to be liable to contribute 
to the political fund unless he gave notice of his 
willingness to contribute, i.e., unless he contracted 
in to liability to contribute. The Bill reverts to the 
status quo before the passing of the Act of 1927. A 
great deal of the strength of the Labour Party is 
derived from the trade unions, and the contracting- 
in principle of the Act of 1927 has undoubtedly led 
to a diminution of the political funds of the unions. 
It is therefore easy for members of the Labour 
Party to assert that the provisions of the Act of 1927 
as to contracting in, amounted to an attack on the 
Labour Party. Any such object would, how- 
ever be clearly unjustifiable, no less than unworthy 
of Parliament. Interference of this kind with the 
domestic affairs of the unions (and incidentally of 
the Labour Party) can be justified only on the 
ground that the contracting-out principle led, in 
practice, to hardship to the members of the unions, 
as we believe it did in cases—for example, if a man 
who contracted out became a marked man and 
was subjected, in practice, to disabilities of one 
kind or another. 

The provisions of the Act of 1927 on the subject 
of civil servants becoming members of trade unions 
are, in effect, to be repealed. The Act provided 
for established civil servants being prohibited from 
joining a trade union unless its membership were 
confined to persons employed under the Crown, and 
its objects were not political. 

The Bill repeals also, by omission, the provisions 
of the Act of 1927 as to persons employed by local 
and other public authorities. The Act provided that 
it should not be lawful for any local or other public 
authority to make it a condition of employment of 
any person that he should be a member of a trade 
union, or to impose disabilities on employees because 
they were not members of a trade union. It provi- 
ded also that it should not be lawful for any local 
or other public authority to make it a condition 
of any contract that any person to be employed by 
the contractor should or should not be a member 
of a trade union. Seeing that the money expended 
by local and other public authorities is public 
money, it is difficult to see why any preference 
should be allowed to either trade unionists or non 





trade unionists, as the case may be. 
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On the whole the provisions of the Bill may seem 
more moderate than might have been expected. 
Many of them, however, clearly modify the existing 
position very considerably, and not as we think in 


the direction of freedom of the individual, or in | 
The | 


the interests of the community as a whole. 
proposals call for a full explanation from, and 
justification by, the Government which is responsi- 
ble for the Bill. 








THE BERGIUS PROCESS. 

In 1929, we imported into this country over 
43,000,0001. worth of manufactured oils, fats and 
resins, of which a very large proportion were 
petroleum products. It would, obviously, be highly 
advantageous could we replace these by equivalent 
commodities derived from coal. Under these 
circumstances it is not surprising that attention 
has been directed to a British patent granted to 
Dr. Bergius in 1914 for a process in which about 
50 per cent. to 60 per cent. of suitable coals could 
be converted into tar-like oils. The basic principle 
lay in heating, in an atmosphere of hydrogen, a paste 
formed by blending with oil a mixture of coal with 
about 5 per cent. of iron oxide. The temperature 


required was about 450 deg. C., and the hydrogen had | 


to be supplied under a pressure of 200 atmospheres. 
Tt was considerations of this kind which decided 
the Fuel Research Board to investigate the Bergius 
process, and after successful trials made of British 
coals at the Mannheim works of Dr. Bergius, they 
erected similar plant at Greenwich. Some account 
of this work is given in an appendix to the recent 
report of the Board.* In this plant, the operation 
is continuous, and is also on a fairly large scale, 
but the work on it has been supplemented by 
researches made on a smaller scale with bombs, 
in which, however, the reaction is necessarily an 
intermittent one, and is effected, accordingly, under 
less favourable and controllable conditions. Never- 
theless, even under these adverse conditions, very 
promising results have been attained. 

The yield of oil by the Bergius process may 
be regarded as satisfactory, but the crude pro- 
duct is a tarry liquid with a considerable content 
of water and solids in suspension. The latter can 
be got rid of in centrifugal separators, but the 
separated product is by no means oil-free. In distil- 
ling the crude product before removing the solid 
matter, trouble occurs from frothing and bumping. 
A great improvement has been effected at the research 
station by circulating the hydrogen in a continuous 
current over the fuel, and thence through a con- 
denser in which the volatile products are continuously 
separated out. The oil obtained in these conditions 
differs, it is stated, most markedly from the normal 
Bergius product. It is dark red-brown in colour, 
quite clear, transparent in thin layers, and free 
from solid matter. The residue left on distillation 
up to 360 deg. C., moreover, is not pitch, but a thick, 
heavy, waxy oil. The conclusion reached, as the 
result of this improvement, was that 120 to 130 
gallons of spirit should be obtainable per ton of 
coal treated. 

Possibly even more important is the discovery 
that tars, whether from low or high-temperature 
plants, can be almost wholly converted into spirit 
and oil by hydrogenation in the presence of suitable 
catalysts. Inthe case of low-temperature tars, the 
fractions boiling below and above 230 deg. C. were 
treated separately. In the case of the less volatile 
fraction, the best results were obtained when the 
temperature was 450 deg. C. and the hydrogen was 
supplied at a pressure of 1,500 lb. per square inch. 
Using molybdic acid and sulphur as a catalyst, the 
result was an amber-coloured, sulphur-free oil, all 
of which was completely soluble in light petroleum, 
and which contained, accordingly, no pitch.  Al- 
though the process was an intermittent one, 78 per 
cent. of the charge was converted into neutral oil, 
and still better results are expected from a new 
plant now being erected, in which the process will 
be continuous. 

The fraction which boiled below 230 deg. was 
similarly treated, but the catalyst was simply 
molydic acid. In this case, the whole of the tar 





* Report of the Fuel Research Board for the Year Ending 
March 31, 1930. H.M. Stationery Office. Price 2s. net. 











acids were converted into neutral oil, all of which 
boiled below 170 deg. C. The spirit obtained after 
distillation required no further refining. In further 
experiments, the hydrogen was supplied at atmos- 
pheric pressure, the catalyst being a mixture of 
molydic acid and active charcoal, and the yield of 
neutral oil was equal to 80 per cent. of the theoretical. 
From these results, it is estimated that, with suitable 
plant, the 20 gallons of tar commonly obtained in 
the gasification of coal could be made to yield 16 
gallons of motor spirit and four gallons of neutral 
oil, boiling between 230 deg. and 360 deg. C. 

Another interesting discovery, which may lead 
to important industrial developments, was that 
almost all coals could be converted into a pitch-like 
material by merely heating the dry coal to a suit- 
able temperature in an atmosphere of hydrogen, 
under a pressure of 1,500 Ib. per square inch. The 
industrial prospects of all these processes are, of 
course, adversely affected by the fall in the world 
prices for oil fuel, which are now only one-fifth 
what they were ten years ago. The hydrogen re- 
quired is expensive, but a high degree of purity is 
now obtained with the Lane-Rogers hydrogen plant, 
average samples being 98-4 per cent. pure. 








THE ENGINEERING OUTLOOK. 
1. Economic RETROSPECT AND PROSPECTS FOR 1931. 


In setting out, for the sixth successive year, to 
prepare for these columns an appreciation of the 
economic position of the British engineering industry, 
it is possible to derive greater satisfaction from the 
accuracy of previous diagnoses than from the 
present condition of the patient. The position is 
one of almost unrelieved depression, and is common 
to practically every branch of engineering. Before 
proceeding to internal analysis, however, it will be 
desirable, as before, to consider the engineering 
group of industries as a whole in relation to the 
general economic situation. 

At the end of 1929, economic opinion was sharply 
divided on the question of the probable duration of 
the world depression. while almost every school 
of thought has since been surprised at its actual 
extent and severity. Although it is not claimed 
that the gravity of the crisis was apprehended in 
full measure in this series last year, it was then 
stated that the ‘“‘ unfortunate legacy of 1929 might 
be expected to dominate the position for at least 
the next nine months.” It was added that “ de- 
velopment of trade with Russia, the conscious 
adoption of a policy of national reconstruction, and 
continuous progress with the rationalisation of the 
industry itself were the policies which, if carried 
out. should enable the engineering industry to 
maintain its' position in 1930 and emerge into a 
more prosperous period.” 

At the beginning of 1931, the world depression 
shows no signs of lifting, while the measures advo- 
cated to enable the engineering industry to weather 
the storm have not been vigorously prosecuted. 
It is, therefore, not surprising to find very unsatis- 
factory features in the principal statistical indices 
of the industry. As regards engineering production 
as a whole, the best available index is the employ- 
ment statistics of insured persons between the ages 
of 16 and 64 issued by the Ministry of Labour. 
These statistics are strictly comparable for the 
years 1928, 1929 and 1930, while the figures for 
1927 and earlier include persons of 65 years and 
over; in 1927, these numbered 33,170. 


TaBLe I.—Engineering, Construction of Motors, Cycles, 
and Aircraft, and Allied Industries. 











l 
ee | Numbers Numbers Numbers 
Week Ending. | Insured. | Unemployed.| Employed. 
J 2 |__| —_____|- as 
July 23, 1923 a 1,115,940 192,738 932,292 
» 28, 1924 «4 Se 133,236 946,764 
» 24, 1925 --| 1,100,850 | 122,439 978,411 
», 26, 1926 --| 1,100,350 | 176,150 924,200 
» 25, 1927 --| 1,094,150 | 99,763 994,387 
» 23, 1928 1,075,330 | 103,386 | 971,944 
22, 1929 1,100,770 | 89,650 1,011,120 
21, 1930 1,116,970 | 160,664 956,306 








It must be a matter of some doubt as to how far 
the second column of Table I justifies the conclu- 
sion that there has been a net influx of this magni- 
tude of workpeople into the industry. The figure has 
certainly been increased by the coming into force, 
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in March, 1930, of the Unemployment Insurance 
Act, 1930, under the provisions of which some 
60,000 persons were retained on the books for all 
industries who would otherwise have dropped out 
of insurance. At the same time, the comparisons 
afforded above of July, 1930, with July, 1929, 
may be accepted as giving a general indication of 
the average position in 1930, as compared with 
a@ month in 1929 not yet affected by the world 
depression, and, as a comparison of the numbers 
unemployed at the same date, may be regarded as 
accurate within very narrow limits. 

Since July, matters have gone from bad to 
worse. By the beginning of November, the numbers 
unemployed had risen to approximately 216,000, 
while the number employed, allowing for a small 
increase in the numbers insured, can hardly have 
exceeded 904,000. This is, in every respect, much 
the worst position recorded so far, not excluding 
1926, the year of the General and Coal Disputes. 
Although figures are not available prior to 1923 on 
this basis, there can be little doubt that the years 
1921 and 1922, which were years of acute deflation 
and were complicated by the engineering lock-out, 
are the only ones to offer a comparable situation. 

Both the home market and the export markets 
have contributed to this decline. In Table II, 
statistics of the volume, value and value per ton 
of British machinery exports are given. 


TABLE II.—United Kingdom Exports of Machinery. 
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| 
r | Volume. Declared | Value per 
Year Tons. Value. Ton. 
£ £ 
1913 689,389 33,602,474 48-7 
1923 432,486 | 44,516,164 102-9 
1924 | 463,447 | 44,782,960 96-6 
1925 | 517,152 | 49,163,045 95-0 
1926 | 476,333 45,686,987 95-9 
1927 512,460 49,943,569 97:4 
1928 565,960 53,721,526 94-9 
1929 562,472 54,358,463 96-6 
1930* 487,331 47,559,237 99-8 


“| 





* Estimated on incomplete returns. 

Apart from the bad year 1926, the volume and 
value of these exports is the lowest since 1924. 
The showing would undoubtedly be much worse 
but for the early months of the year, during which 
foreign orders for engineering products still remained 
at a comparatively high level. The increase in 
value per ton for the second year in succession is a 
remarkable feature. Had it been for the year 1930 
only, an explanation might have been sought in 
the fact that foreign demand had been confined to 
absolute essentials, and that the British industry 
had, therefore, been able to hold out for a good price. 
Actually, however, the value per ton of British 
exports of machinery has been increasing over a 
period of two years, during which there has been an 
unprecedented drop in the world price level. It 
is highly improbable that this contradictory feature 
can continue. 

The statistics of net imports of machinery are 
given in Table IIT. 

TaBLE ITI.—United Kingdom Retained Imports of 








Machinery. 
| Volume. | Declared | Value per 
Year. | Tons. Value. Ton. 

| | 

| | £ £ 
1913 . | 82,769 5,960,866 72-0 
1923 . 50,04 | 8,202,301 | 163-9 
1924 . 55,577 | 9,290,777 |} 167-2 
1925 . 57,934 |} 10,512,979 154-7 
1926 . | 74,572 | 11,427,826 153°2 
1927 . 95,399 | 14,415,645 151-1 
1928 . 93,276 | 15,102,416 161-9 
1929 . 107,642 | 17,507,660 162-7 
1930 . | 100,404 | 16,369,888 163-0 








The moderate decline in imports is no doubt the 
reaction of a drastic curtailment of the home market 
on still further increased efficiency of our foreign 
competitors, who have contrived to sell a large 
volume of machinery (it would have given employ- 
ment, if made in this country, to some 35,000 work- 
people for twelve months), and yet to secure a 
higher average price per ton than in 1929. As 
regards the balance of trade in machinery, 1930 
marks a new high record for the competing indus- 
tries whose imports exceed one fifth of the volume 
of British exports and one-third of the value. 
The picture presented by these three main statistical 
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problem which remains is to distinguish the factors, 
external to the industry and internal, which have 
operated in 1930 and which are to be anticipated 
during 1931. 

At the outset, it may be admitted that the present 
crisis is, in large measure, due to external causes 
over which the industry has, at present, little or no 
control. This is not to say that the results of 1930 
would not have been fractionally better had our 
competitive efficiency, both in home and export 
markets, improved instead of deteriorating, as is 
indicated by the statistics of United Kingdom net 
imports and world international exports. Such 
betterment would not, however, have made any 
significant difference when set against the general 
collapse of demand created by the world depression. 

At the same time, it would be a mistaken view 
for those engaged in engineering, and more especially 
in the British engineering industry, to assume that 
the external causes of the world depression are 
matters beyond their ken or of little concern to them. 
On the contrary, there is a growing conviction 
amongst economists* that the insufficient output 
in recent years of capital goods (7.e., par excellence, 
engineering products) is itself at the root of the 
present world wide slump. The disproportionately 
small output of capital goods, as compared with 
consumption goods, is due to a reluctance of 
borrowers, who would otherwise be prepared to 
undertake new enterprises, to agree to the high terms 
for loans which lenders have been able to ask in 
recent years as a result of special circumstances 
arising out of the war and its aftermath. Assuming 
this explanation to be correct, it will therefore be 
seen that the world engineering industry and the 
world itself are in truth in a vicious circle. 

But the vital importance of this question to this 
country in particular, and more especially to the 
British engineering industry, is clearly demonstrable 
by another line of argument. The maintenance 
of the high standard of living in this country, which 
has probably come to stay, unless there is a general 
upheaval, depends on the maintenance of British 
competitive efficiency. The large quantities of food 
and raw materials necessarily imported must be paid 
for by exports. The industries producing for ex- 
port must provide a reasonable standard of living 
for their workpeople and of profits for their entre- 
preneurs if they are to attract capital and labour 
enough to keep in being. Amongst such industries 
engineering is the most important, having regard 
to the aggregate value of its production and its 
high net output (i.e., value added in manufacture). 
Apart from the questionable policy of exporting a 
valuable raw material of which the supply is limited, 
such as coal, it is impossible, in such commodities, to 
provide such a standard of living as is demanded in 
this country and/or profits to producers and still 
compete in foreign markets with, for instance, 
Silesian producers, operating under entirely different 
conditions. Now apart from technical, productive 
and commercial efticiency, the main factor which 
it is possible to influence by conscious policy in 
assisting the British engineering industry to expand 





its export business is the provision of a broader 
basis of production of a sufficient extent to make 
possible a reduction of unit costs. In the case of 
the British engineering industry, it is questionable 
how far the additional market secured by the pro- 
hibition of imports would be sufficient to make 
any serious difference. In any case this would 
not be of any assistance in combating the world 
depression, as it would only divert the production 
of capital goods from one channel to another instead 
of increasing the total production of such goods in 
the world. 

What then is the conclusion to be drawn from this 





argument ? Those engaged in engineering owe it 
to themselves and to the world to do whatever is | 
possible to hasten the return of general anes. 4 
which is bound up so largely with the revival of 
their own industry. Unless the expectations of the 
lender are modified, and the enterprise of the 
borrower restored and carefully nurtured, the 
present depression may run on for years with falling 
prices, unemployment and eventual disintegration 
of the present economic structure. The first step | 








“* Vide, J. M. Keynes, A Treatise on Money, 1930. 


must be the creation of an instructed opinion 
amongst industrialists which can maintain a steady 
pressure on the Government and the Central Banks, 
in whose hands lie such instruments as are available 
for restoring confidence in the long-term loan 
market. 

No need is felt to offer any apology for the length 
of the above discussion. The paramount question 
to-day is ‘‘ When willthe slump end ? ” and without 
making an assumption as to the answer to that 
question, ao intelligent or coherent forecast of the 
prospects of the British engineering industry in 1931 
would be possible. It would certainly appear that 
recovery is likely to be a long and slow process. 
The causes of the depression are of long standing, 
its extent is world wide, and the possible remedies 
depend on international co-operation in a sphere 
of which general understanding is limited. On the 
whole, it would not appear reasonable to expect any 
substantial improvement on a permanent basis 
by the end of 1931, though some reaction from the 
exaggerated psychological gloom now prevalent, and 
due to inability to comprehend its causes, would seem 
to be overdue. 

In view of the overshadowing importance of the 
slump in 1930 and the prospect of its continuation 
in 1931, it would scarcely be worth while to examine 
in detail the minor or local factors affecting the 
engineering outlook. To the extent that these 
affect the prospects of individual branches of 
engineering, they will be dealt within the appropriate 
sections of this series. Broadly, the British Empire 
has felt the full effects of the depression, even in the 
more soundly placed countries, while Australia, 
in particular, has yet to liquidate in full the unsound 
position to which attention has so often been drawn. 
To the extent that purely political factors (without 
economic bases) have been adverse, e.g., in India 
and China, there is some hope of improvement in 
the New Year, and no country would stand to gain 
more from this than Great Britain. 

In the political sphere, it is to be hoped that 
the acuteness of the distress caused by the de- 
pression will not lead to any violent departure 
on the strength of some popular catchword, the 
effects of which it would require a long period of 
reconstruction to overtake. Again, the importance 
of industrial peace during the coming year is para- 
mount. Already there are difficult situations in 
being in the railway and coal industries, and these 
may well be the herald of yet others. In the 
engineering industry itself, a reduction of wages may 
be pointed to by the hard logic of the economic 
situation, though it must be hoped that it will be 
possible to weather the present storm by the 
exercise of that good sense and accommodation 
which has characterised the negotiations between the 
two parties in this industry for many years past 
without resorting to so harsh an expedient. Apart 
from the inherent injustice of such a reduction, 
when the remuneration of engineering workpeople 
is compared with those in other industries, it must 
be reflected that a general reduction in wages in 
all industries may do almost as much harm as 
good by contracting purchasing power in the home 
market. It is, therefore, to be hoped that in 
engineering it will be possible by intensive appli- 
cation and economy, both by management and 
labour, to leave wages unaltered. Then such 
sacrifices as are overdue in some of the sheltered 
industries, if made under the stress of present 
conditions, would do much to remedy the distorted 
relativity of wages as between engineering and 
many of the predominantly unskilled occupations, 
and the national economy would emerge on a much 
sounder basis than has been seen since 1914. 

At the present time, more than ever before, 
there is need of the closest and keenest thought and 
application. Considerable broadening of the grasp 
of major economic problems by the industrialist 
must lead to the readjustment of the economic 
machine so that its wheels can revolve smoothly 
once more. Having made this general contribution, 
engineering executives will be well advised to 
scrutinise yet again their own organisation, in order 
to make sure that when the hour of revival sounds, 
they in their own line are in a position to take the 
fullest advantage of an expanding market. For it is 
clear, on looking back over these reviews for the 
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past five years that the present world slump has been | 


superimposed on a position that was already far 
from satisfactory as regards the British engineering | 
industry as a whole. Revival will not mean any | 
relaxation of the intensity of competition which 
has characterised the post-war period. 








THE NAG HAMADI BARRAGE. 

THE Nag Hamadi Barrage, below Luxor, which 
was opened on December 19, last, by H.M. King 
Fuad of Egypt, is the latest of a series of works, 
which have been built across the River Nile to pro- 
vide greater facilities for irrigation in Upper Egypt 
and a better water supply in that country generally. 
As shown in the accompanying map (Fig. 3) these 
works already comprise the Assuan dam, 590 miles 
above Cairo, the original design of which was com- 
pleted in 1902, though it was heightened and 
strengthened in 1912, and is now undergoing further | 
extension. Next comes the Esneh Barrage, 490 miles | 
from Cairo, which was completed in 1909, followed 
by the Assiut Barrage, 250 miles from Cairo, which 
was finished in 1902. Still lower down the river 
are the Delta Barrage, 15 miles below Cairo at 
Calioub and the Zifta Barrage, completed in 1903, 
which is on the Damietta branch of the Nile, between 
the Delta Barrage and the Mediterranean. In 
addition, there is the Sennar Dam on the Blue Nile 
in the Soudan. This is about 170 miles south of 
Khartoum, and was completed in 1925. As will 
be seen, the Nag Hamadi Barrage lies about half- 
way between the Esneh and Assiut Barrages, and is 
about 367 miles above Cairo. Its completion will 
enable a large area of land, which until now has 
often been insufficiently irrigated, even during the 
flood season, to receive its full quota of red, or 
silty, water in all years, thus increasing its fertility 
and improving its utility for agricultural purposes. 

Messrs. Coode, Wilson, Mitchell and Vaughan- 
Lee, of 9, Victoria-street, London, S.W.1, were 
appointed consulting engineers for the barrage by 
the Egyptian Minister of Public Works in August, 
1925, and the contract for its construction was 
awarded to Messrs. Sir John Jackson, Limited, 53, 
Victoria-street, London, S.W., in April, 1927, after 
tenders had been received from two French, two 
Italian, two German, one Egyptian, and one other 
British firm. Before describing the progress of the 
work, which was carried through in an extraordin- 
arily short time, with only minor delays, it will 
be convenient to refer to the design adopted. 
This will be clear from Figs. 4 and 5, and gener- 
ally followed that which had been successfully 
employed in building the Assiut and Esneh Barrages, 
with the important exception that the width of the 
gates was increased from 5 m. (16 ft. 5 in.) to 6 m. 
(19 ft. 8 in.). The number of piers was thus re- 
duced from 120 to 100, so that the overall length 
of the work was shortened, considerable economy 
in masonry was effected, and it was possible to 
erect the barrage wholly in the bed of the river. 

As will be seen from Fig. 5, the vertical scale 
in which is 15 times the horizontal, the length of 
the barrage between the abutment piers is 822-5 m. 
(2,698 ft.), while the total length, including the lock 
at the western end is 876-35 m. (2,885 ft.). The 
height to the roadway, on which rails for carrying 
the gate-operating winches are run, is El.+- 72°30 m., 
referred to mean water level at Alexandria. The 
structure is founded entirely on sand, which was 
excavated to an average depth of 9 ft. 9 in.. the 
maximum being 21 ft. 6in. The elevation of the 
river bed varies from + 62-0 to + 58-0, and the 
lowest point to which the foundations were taken 
was El. +- 55-5. The foundations themselves consist 
of at least 9 ft. 10 in. of 6:1 Portland cement 
concrete, and are stepped, as shown in Fig. 5, to 
correspond with the levels in the river bed. This 
mass concrete is paved with granite at the sluice 
openings, where special wear is to be antici- 
pated. At the western end, the sills of two of 


Nag Hamadi, this floor is 194 ft. 6 in. wide, the 
overall width being 339 ft. 6 in., while a solid 
downstream toe and a subsidiary block-work apron 
have also been provided. Moreover, the floor 
directly below the arched superstructure is formed 
of solid mass concrete, instead of being partly of 
mass concrete and partly of rubble masonry, as in 
the earlier structures. In this way it is hoped to 
overcome the difficulty, which has sometimes been 
experienced, of maintaining the rubble pitching 





As will be seen from Fig. 5, these depths were 
appropriately increased at the western end of the 
barrage. The piling is of the Larssen and P.S.P. 
types. and was supplied by the British Steel Piling 
Company, Limited. 

The barrage comprises two abutments, nine main 
piers, each of which is 4-0 m. (13 ft. 1 in.) wide, 
and 90 intermediate piers. The latter are all 2-0 m. 
(6 ft. 6 in.) wide with the exception of those at the 
extreme western end, the width of which is 2:25 m. 





Fig. 3. 
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downstream of the solid floor. Universal sheet 
steel piling is employed for the full length of the 
barrage, both upstream and downstream, of the 
axis of the structure, being 10 m. (32 ft. 9 in.) 








from the axis in the former case, and 21 m. (69 ft.) 
in the latter case. 


On the upstream side two lines | 





(7 ft. 6 in.). The result is that the 100 openings 
are divided into ten groups or panels. The majority 
of the piers are 8-5 m. (28 ft.) high to the springing 
of the arches, though, as will be clear from Fig. 5 
those at the western end are 10-5 m. (33 ft. 6 in.) 
and 9-5 m. (31 ft. 2 in.) respectively. They are 
constructed of limestone ashlar with a rubble core 
and are faced with dressed granite to a height of 
2-4 m. (8 ft.). The arches are formed of 4: 1 of 
fine granite-cement concrete, and are struck to a 
radius of 4-35 m. (14 ft. 5 in.) They have a rise 
of 1-2 m. (4 ft.). The voussoirs are faced with 
dressed limestone. The 2-0 m. intermediate piers 
are 15-58 m. (51 ft. 6 in.) and the 2-25 m. inter- 
mediate piers 15-915 m. (52 ft. 6 in.) long, and each is 
furnished with a vertical recess into which the cast- 
iron grooves accommodating the sluice gates are 
fitted. In addition, at the sides near the ends of 
each pier are safety grooves 0-4 m. (1 ft. 4 in.) long 
and 0-3 m. (11 in.) deep for the insertion of timber 





the groups of 10 openings are taken down to 
El. + 59-50 and to + 58-50, respectively, to 
enable a navigable channel to be maintained in the 
vicinity of the lock. A further particularly notable 
feature is the large increase in the width of the 
solid floor, compared with those used in the earlier 
structures to which reference has been made, At 


of piling, 1-5 m. (4 ft. 2 in.) apart were driven | stop-logs. On the upstream side the cut-waters of 
down to a maximum depth of El. + 51-0, or 6 m. | the intermediate piers are slightly pointed, and are 
(19 ft. 8 in.) below the lowest part of the concrete, | taken up to a height of 1 m. (3 ft. 3 in.) above the 
the space between them being filled with mass |maximum recorded flood level, while the down- 
concrete. On the downstream side, the piling | stream ends are rounded up to a height of -+- 64-5, 
was taken down to + 53-5, and in both cases the} above which they are square-ended. The main 
piles project 1 m. (3 ft. 3 in.) into the concrete. | piers are 18-96 m. (61 ft. 6 in.) long and are 
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generally of the same construction as the inter- 
mediate piers. 

Each opening is furnished with a two two-leaf 
sluice gate. These were manufactured by Messrs. 
Ransomes and Rapier, Limited, of Ipswich. The 
depths of these gates are 6-1 m. (20 ft.), 7-1 m. 
(23 ft. 6 in.) and 8-1 m. (26 ft. 9 in.) respectively 
according to their position in the barrage, and 











they can be separately lifted and lowered by two 
travelling overhead machines of the goliath type. 
The lock at the western end of the barrage 
is 80 m. (262 ft. 6 in.) long by 16 m. (52 ft. 6 in.) wide, 
its sill being at the same level as the floors of the 
lowest sluices. It is divided from the barrage by a 
wall 11-8 m. (39 ft.) thick, which is built of limestone 
rubble masonry set in 3: 1 mortar, with limestone 





TEMPORARY SuDD FOR THIRD SEASON’S WORK. 


mosaic facing set in 2:1 mortar. Its western wall 
is constructed in the same way and is 13-7 m. (45 ft. 
3\in.) thick at the base. The gates are operated by 
hand, the machinery for this purpose being housed 
in pits formed in the decking of the side walls. The 
lock is spanned by a mild steel swing bridge 29-5 m. 
(96 ft. 9 in.) long, which is also manually operated 
and over which access is obtained to the barrage. 
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The main contract also included the construction 
of a regulator for the Fouadia canal, which takes 
off on the west bank of the river, 800 m. above the 
barrage. This regulator contains six openings, 
each 6-0 m. (19 ft. 8 in.) wide, and consists of two 
abutments and five piers, each 2-0 m. (6 ft. 6 in.) 
wide and 15-58 m. (51 ft. 5in.) long. It is illus- 
trated in Fig. 8 and its construction is very similar 
to that of the main barrage, while it is equipped 
with the same type of gates and operating machinery. 
In addition a three-opening regulator for the 
Faroukia canal, which is situated immediately 
east of the barrage, was also built. This is illus- 
trated in Fig. 7. 

Turning to the actual progress of the work 
a beginning was made by constructing a sudd, or 
temporary dam, of steel sheet piling round the area 
for the first season’s work on the west side. The 
work proposed for this period consisted of the lock 
with its guide walls and aprons, together with 
twenty of the sluices in the barrage proper. Simul- 
taneously, five cableways were erected across the 
river by Messrs. John M. Henderson and Company, 
Limited, of Aberdeen. These commanded the 
whole area of the barrage structure and had a 
clear span of 3,100 ft., each cableway being 
designed to handle a load of 5 tons on the hook. 
These cableways were first used to remove the sand 
from the river bed in large tray skips and then to 
place the concrete and other material for the 
foundations in position. Actually during the first 
season it was only possible to complete the lock 
and ten piers with the floor below them, though all 
the walls of the lock up to the underside of the 
coping were erected, instead of only up to half 
the height as had been originally intended. The 
sudd for the second season’s work, which is illus- 
trated in Fig. 2, on page 16 was begun in October, 
1928, when the floods had receded, and was built to 
enclose a further fifty gate openings. In spite 
of the 1929 flood occurring at an unusually early 
date this programme was satisfactorily completed, 
and the work had been brought above the level of the 
water when the area was flooded towards the end of 
June. During the period of high river level in each 
year work on the superstructure and arches was 
continued, so that at the end of 1929 the masonry 
work had been practically completed for three- 
fifths of the distance across the river. The lock 
gates and swing bridge, which were constructed 
by Messrs. Sir William Arrol and Company, Limited, 
of Glasgow, had also been placed in position, 
while sixty sets of gates in the main barrage had 
been erected. At the beginning of October, 1929, 
the third temporary sudd, as shown in Fig. 6, was 
commenced and the work was then carried to a 
successful conclusion, as already described. The 
final appearance of the barrage will be clear from 
Fig. 1 on page 16. 

It may be added that guide walls, visible in 
Fig. 6, were built over the apron at the tenth, 
fortieth and sixtieth openings, to form a connection 
between the completed work and the sudds during 
construction and will also facilitate cutting off part 
of the barrage, should that be necessary at a later 
date. 

We have to thank Messrs. Sir John Jackson, 
Limited, for the loan of the drawings and photo- 
graphs with which this article is illustrated. 








ContTRacts,-—Messrs. The British Thomson-Houston 
Company, Limited, Rugby, have secured an order for 
two 75,000-kw. turbo-alternators, from the County of 
London Electric Supply Company, for their new Barking 
I°xtension.—-Messrs. Martinel Stee’ Company, Limited, 
18-19, Great St. Helens, London, ©.C.3, have received 
an order, from Messrs. Vickers-Armstrongs, Limited, for 
Martinel steel for the upper structure of a passenger- 
ship recently ordered from them by the Union Steam Ship 
Company of New Zealand, Limited.—The Central 
Electricity Board has placed contracts for overhead trans- 
mission lines with Messrs. Callender’s Cable and Con- 
struction Company, Limited, London, and Messrs. W. T. 
Henley’s Telegraph Works Company, Limited, London ; 
for switchgear, with Messrs. Metropolitan- Vickers Elec- 
trical Company, Limited, Manchester, Messrs. General 
Electric Company, Limited, Birmingham, Messrs. A. 
Reyrolle and Company, Limited, Hebburn-on-Tyne, 
Messrs, The British Thomson-Houston Company, Limited, 
Rugby, and Messrs. Ferguson, Pailin, Limited, Man- 
chester; and for general meters and transformers, 
with Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Manchester. 
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NOTES. 
THE Late Lorp MELCHETT. 


Though Lord Melchett was not directly connected 
with the engineering industry, his death cannot 
fail to be greatly felt by those who perceived in him 
the embodiment of the modern spirit in commerce. 
and looked to him to provide the inspiration which 
would lead to a happy solution of many of our present 
difficulties. That the latter might have been the 
rdle he had to play is highly probable. Nothing, in 
fact, would have pleased him more, for both by speech 
and action he made it clear that he considered the 
main factor in the re-establishment of the industry 
of the country to be the internal re-organisation 
of all its branches, followed by a similar re- 
organisation on imperial and international lines. 
It was with this end in view that he succeeded in 
amalgamating into one concern collieries supplying 
about 80 per cent. of the Welsh anthracite output, 
and in carrying to a successful conclusion the more 
formidable task of establishing Imperial Chemical 
Industries Limited, a combination which includes 
firms dealing in explosives, dyes, artificial leathers, 
synthetic ammonia and nitrate, salt and soda, 
incandescent gas mantles, carburettors and many 
other products. Moreover, he recognised that the 
success of these undertakings depended not only on 
careful organisation, good management and modern 


equipment, but on the establishment of goodwill, | 
He was, | 


especially within the company itself. 
therefore, as a matter of policy, a model employer. 
As a natural corollary, he attempted to persuade 
industrialists to put their houses in order by adapt- 
ing his ideas to their own needs, and did his best to 
improve the machinery for dealing with disputes 
between employers and employed. If rationalisation 
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of the processes whereby production is carried out 
is worth striving for, it follows logically that the 
rationalisation of those by whose efforts that pro- 
duction is alone possible must also be beneficial. It 
was hardly likely, however, that these ideas would 
receive universal acceptance, especially in a country 
like ours, where individualism is predominant. The 
result is that the re-organisation on modern lines 
of many industries which would benefit from such 
treatment still halts, and that the relations between 
employers and employed are even now not so satis- 
factory as they might be if each side would recog- 
nise that its interests are really common and not 
antagonistic. We shall not here speak of the political 
side of Lord Melchett’s career except to say that he 
did good work in minor Cabinet appointments and, 
as Minister of Health, used his wide knowledge of 
business methods to tackle the problem of post- 
war housing on economic lines. That many branches 
of that problem are now nearing solution is not a 
little due to the firm foundation that he laid. 
Coming nearer to our own interests, he did useful 
and unobtrusive work as Founder-President of the 
Institute.of Fuel, and that body owes him a great 
debt of gratitude. For in this, as in many other 
fields, his influence was stimulating, his creative 
spirit enabling him to indicate the paths which 
might best be followed to the common profit. 


| Mortor-CoacH REGULATIONS IN LONDON. 


IN a recent article,* we referred to the position 
of motor-coach services under the new Road Act, 
and suggested that the privileges hitherto enjoyed 
| by the proprietors of such services were likely to be 
‘curtailed. In particular, we drew attention to a 








* See ENGINBERING, vol. cxxx, page 466 (1930). 
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speech made by the Minister of Transport at the 


annual conference of the Municipal Tramways and 
Transport Association at Harrogate, in Septem- 
ber, in which he laid stress on the high cost of the 
space occupied by motor coaches, particularly when 
standing in the London area. It was quite evident, 
from the Minister’s remarks, that action was con- 
templated with a view to reducing the congestion 
caused by coaches in this region, and no surprise 
will, therefore, be caused by an announcement in 
the London Gazette, of December 19, that restric- 
tions covering a wide area will be put into force at 
an early date. The regulations will apply to all 
public-service vehicles as defined in the Road 
Traffic Act, 1930, other than contract carriages or 
carriages plying for hire by short stages. The draft 
regulations prohibit motor coaches entering a con- 
siderable area between the hours of 3 a.m. and 7 p.m. 
on any week-day, except Saturday, or between 3 a.m. 
and 3p.m.on Saturday. The areais, roughly, bounded 
by Euston-road, Gray’s Inn-road, and Clerkenwell- 
road on the north; by Park-lane and Vauxhall 
Bridge-road on the west; by the Albert Embank- 
ment, York-road, Southwark-street and Tooley- 
street on the south; and by Leman-street and 
Commercial-street on the east. In addition, motor 
coaches are entirely prohibited from entering a 
smaller central area on week-days, this area being 
roughly bounded by Oxford-street and Holborn 
on the north; by Bond-street and Piccadilly on 
the west; by Victoria-street and the Victoria 
Embankment on the south; and by Kingsway on 
the east. The regulations provide for the vehicles 
affected by them to have access by prescribed routes 
to certain existing motor-coach stations and omni- 
bus garages situated close to the fringe of the larger 
area referred to above. It will be noticed that the 
Victoria Embankment, in particular, will no longer 
be available as a motor-coach terminus, except 
after 3 p.m. on Saturdays and 7 p.m. on other 
week-days, and the new regulations will necessitate 
intending passengers travelling by ’bus or tube to 
or from points outside the prohibited area in order 
to pick up the various services. We anticipated 
this necessity in the article already referred to, 
and made the suggestion that rather than continue 
to utilise the roads as termini, terminal stations 
might well be instituted on the outskirts of London 
and other large cities, to form the starting point 
for a number of different routes. It does not appear 
from the draft regulations that such termini will 
be insisted upon in the immediate future, but it is 
mentioned that the restrictions may, at some later 
date, be applied to a still larger area. It may, 
therefore, be suggested that the wisest course for 
the companies operating the coach services would 
be for them to initiate the construction of such 
termini, at points approved by the Minister of 
Transport, with as little delay as possible, as the 
most satisfactory method of meeting the require- 
ments of the public. 


THE New YeEaAR’s Honours List. 


The New Year’s Honours List, which was issued 
on Thursday, though it contains the names of few 
who are directly connected with engineering, does 
include several to whom we, as engineers, may be 
permitted to offer our congratulations. First and 
foremost among these is. Sir Ernest Rutherford, 
who has been raised to the peerage as a baron. 
The work of this eminent scientist in the field of 
pure physics is too well-known to our readers to 
require detailed treatment, while his activities as 
President of the Royal Society and as Chairman of 
the Advisory Council of the Committee of the Privy 
Council for Scientific and Industrial Research 
justly entitle him to the high honour which has 
now been conferred upon him. Mr. Herbert S. 
Morrison, Minister of Transport, has been admitted 
a member of H.M. Privy Council, and a baronetcy 
has been conferred on Sir Richard Gregory, editor 
of our contemporary Nature, to whom we offer 
hearty, fraternal congratulations. Mr. M. G. 
Simpson, director-in-chief, Indo-European Tele- 
graphs Department, receives a knighthood, and the 
Knight Commandership of the Bath has been con- 
ferred on Engineer Vice-Admiral R. W. Skelton, 
enginéer-in-chief of the Fleet, as well as on Dr. F. 

1. Smith, secretary to the Committee of Scientific 








and Industrial Research. Miss Caroline Haslett, 
director of the Electrical Association for Women, 
Mr. W. Lambert, president of the Institute of 
British Foundrymen and Dr. S. Russ, professor of 
Physics, Middlesex Hospital, have been appointed 
Commanders of the Order of the British Empire, 
while Mr. J. Brown, superintendent, Royal Ammuni- 
tion Factories, Royal Arsenal, Woolwich, and 
Mr. J. Strachan, executive engineer, Ministry of 
Irrigation and Agriculture, Iraq, have been made 
officers of the same order, memberships being con- 
ferred on Mr. A. R. Johnson, late senior district 
engineer, Federated Malay States Railways, who 
was responsible for the construction of the Penang 
Hills Railway, which we illustrated and described 
in 1924 (vol. exviii, page 664 et seg.), on Mr. G. 
Smith, engineer H.M. Office of Works, and on Mr. 
A. C. Willis, Executive Engineer, Mon Canals Divi- 
sion, Burma. Mr. F. H. Burkitt, superintending 
engineer, Public Works Department, Punjab, Mr. 
F. T. Jones, superintending engineer, Public Works 
Department, Delhi, and Mr. W. L. Stampe, super- 
intending engineer, Public Works Department, 
United Provinces, have been made Companions of 
the Order of the Indian Empire. 


LETTERS TO THE EDITOR. 


THE CALCULATION OF CONVECTION 
HEAT TRANSFER. 
To THE EprItroR OF ENGINEERING. 


Str,—We have read with interest the letter from 
Mr. Arthur Williams, published in your issue of 
December 19, dealing with a point in connection with 
our recent paper on * The Calculation of Convection 
Heat Transfer.” 

Mr. Williams’ argument leading to the conclusion 
that for a given temperature difference, a given gas, 
and given values of W and A, the gas velocity increases 
with the wall temperature, and that this increase in 
velocity has no effect upon the rate of heat transfer, 
appears to be quitesound. Such a conclusion, however, 
is perhaps not surprising, since the increase in velocity 
is accompanied by a decrease in density, the effects of 
these two changes upon the heat transfer counter- 
balancing. 








Yours faithfully, 
MARGARET FISHENDEN. 
O. A. SAUNDERS. 
Department of Scientific and Industrial Research, 
16, Old Queen-street, Westminster, S.W.1, 
December 22, 1930. 








LAND DRAINAGE AND FLOODS. 


To Tue Epiror of ENGINEERING. 


Str,—The Government of the day with the intro- 
duction of the Land Drainage Act, 1930, has ushered in 
a new era in land drainage. The late Mr. Allen Hazen’s 
book, which you have just reviewed should, as you 
point out, be carefully studied by every official in any 
way connected with the new Catchment and Internal 
Drainage Boards established by the Act of Parliament. 

Newspapers from all parts of the country report pro- 
posals for the spending of large sums of money on the 
enlargement of rivers and yet, how many of the authori- 
ties responsible for these schemes can have been 
conscious of the significance of the latter part of the 
title chosen by Mr. Hazen for his book; ‘‘ A Study of 
Frequencies and Magnitudes?” Not all I fear. 

It was only in December, 1927, that the Institution of 
Water Engineers, being seized of the importance of the 
question, adopted a resolution urging the necessity for 
the continuous record of the flow and storage of surface 
and ground waters. A committee which reported in 
October, 1929, recommended that records should be 
carried out continuously for periods of from five to ten 
years. How many of the above-mentioned authorities 
could to-day justify their schemes on a statistical 
review of such data ? 

If we turn to specific cases we find, for instance, 
from the reports of the Surrey County Council, that 
for the river Wandle, which has just been cleared, no 
reliable statistics exist. We are told, it is true, that 
arrangements have now been made to obtain them at a 
total cost of approximately 60/., but it seems improbable 
that anything adequate can result from so small an 
outlay, even for so small a river. If, on the other 
hand, we go to the other extreme and consider the 
Thames, we find that the first instalment of a scheme 
for its enlargement, the total cost of which according 
to ‘‘ Hansard,” might have been expected to amount to 
some 14,000,000/., has actually been commenced without 
any regard to the statistical aspect of the problem, and 
it has only been through the timely intervention of the 








Thames Valley Section of the Council for the Preser- 
vation of Rural England, presided over by the Earl of 
Mayo, that the public has been saved from the menace 
of having the whole scheme carried out with its 
attendant consequences. Your own support has 
contributed in no small degree to this success, and the 
references to the subject which appear from time to 
time in your columns are welcome, in that they serve an 
extremely useful public purpose, and it is with the 
hope of stimulating the general sense of responsibility 
that I here revert to the question. 
Yours faithfully, 
A. Bruton Buck.ey, M.Inst.C.E. 
64, Victoria-street, S.W.1. 
December 20, 1930. 








THE LATE MR. CHARLES HENRY 
JORDAN. 


THE death on December 15, at the age of 90, of 
Mr. Charles Henry Jordan breaks yet another of the 
few remaining links between the present, when ship- 
building has ceased on the banks of the Thames, and 
the middle of last century, when some of the most 
famous vessels ever built came from the yards at 
Millwall and Blackwall. Born in 1840, in November, 
1855, he was indentured to J. S. Russell and Company, 
of Millwall, and during his five years’ apprenticeship 
was engaged on the construction and drawings of the 
famous Great Eastern. 

Always a clever draughtsman and also something 
of an artist, Jordan later on prepared some of the 
drawings from which the engravings were made for 
Scott Russell’s fine work, ‘‘ The Modern System of 
Naval Architecture for Commerce and War,”’ 1863. 

Leaving Millwall in 1860, Jordan became assistant 
naval constructor to the Thames Iron Works and 
Shipbuilding Company at Blackwall, and during the 
next eleven years was associated with George Colby 
Mackrow at a time when warship construction pre- 
dominated. To Jordan fell the task of arranging 
many of the details of the construction of the famous 
iron armoured frigate Warrior, of 1861, and a few years 
later he assisted in the construction of the Kénig 
Wilhelm for the Prussian Navy and the well-known 
British troopship Serapis. During his time at Blackwall 
the firm also built the screw corvettes Volage and 
Active, iron vessels sheathed with teak and copper. 
Soon after the completion of these vessels, Jordan 
was appointed Surveyor to the Underwriters’ Registry 
for Iron Vessels, and given charge of their London 
office and surveying duties in London, on the South 
Coast, and on the Continent. He was eventually 
promoted to the position of Assistant Chief Surveyor, 
and this appointment he held until the amalgamation 
of the Society in 1885 with Lloyd’s Register of Shipping, 
in which he received an appointment as Surveyor. 
In June, 1902, he was promoted to the position of 
Principal Surveyor on the Chief Ship Surveyor’s staff, 
and held that appointment till his retirement in June 30, 
1909. 

At the age of 21 he became an Associate of the 
Institution of Naval Architects, and was later made a 
member. In 1870 he published his Tabulated Weights 
of Iron and Steel, which has since passed through 
many editions. In 1877, he was awarded a silver medal 
and the honorary freedom of the Shipwright’s Com- 
pany, and of the City of London, for the design and 
model of an iron sailing ship, and in 1882 published 
a useful map with notes, of the docks, piers, &c., on 
the River Thames, which has since been issued in 
book form. As an artist he was known for his water- 
colour sketches of H.M.S. Victory, made in 1898, 
while this vessel was still afloat in Portsmouth Harbour. 
In 1921, when over 80 years of age, he spent three 
days in the Union Dry Docks, Limehouse, taking 
dimensions of the famous clipper ship Cutty Sark. 
From these he constructed drawings of her lines and 
midship section, and calculated the vessel’s displace- 
ment, centre of buoyancy, metacentre, &c. These 
drawings and paper were given to Lloyd’s Register. 








MopERN Ratmway Sration at Muxkpen.—The 
building of a new railway station at Mukden, Manchuria, 
has just been completed. The building, which stands 
on the Pekin-Liaoning Railway, is said to be the best- 
equipped and most modern railway station in China. 

CoMPETITION FOR PAPERS ON ARC WELDING.—With 
the object of encouraging the adoption of are welding, 
a competition is being organised by Messrs. The Lincoln 
Electric Company, Cleveland, Ohio, U.S.A. Prizes 
aggregating 17,500 dols. will be awarded to the authors 
of the 41 best papers dealing with the subject of are 
welding, as applied to engineering. The adjudicating 
committee will comprise members of the electrical 
engineering department of Ohio State University, under 
the chairmanship of Professor E. E, Dreese. The closing 
date for the competition will be October 1, 1931. Further 
particulars may be obtained on application to Messrs. 
The Lincoln Electric Company, at the address given 
above. 
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YEAR BOOKS AND ANNUALS. 


Jane’s Fighting Ships, 1930.—The thirty-fourth 
annual edition of the well-known naval encyclopedic 
work, Jane’s Fighting Ships, has recently been pub- 
lished. The work was founded in 1897 by the late Mr. 
Fred T. Jane, and the claim of the publishers that it is 
now the acknowledged world authority on the subject 
with which it deals appears to be quite justified. The 
volume contains an immense amount of information 
concerning the navies of the world, most of which is 
derived from official sources. We understand that the 
whole of the text has undergone a careful revision, and 
that many of the descriptive notes have been rewritten. 
A leading feature of the work has always been the 
excellence of its illustrations. The present edition 
embodies upwards of 3,000 reproduction of photographs 
and other illustrations. The drawings representing 
elevations and plans of warships are always neat and 
clear, and the ‘ recognition silhouettes,”’ a distinctive 
characteristic of the work, are particularly well done. 
To students of such matters, the flags flown by the 
various navies of the world, and the insignia of rank 
worn by officers, both of which subjects are adequately 


described and illustrated throughout the work, will | 


always be a source of interest. By means of addenda 
pages, introduced at the end of the book and slips 
inserted in other portions of the work, readers are put 
in possession of the very latest information. The 
volume contains 510 pages ; it is edited by Mr. Oscar 
Parkes, O.B.E., and is published, price 2/. 2s., net, by 
Messrs. Sampson Low, Marston and Company, Limited, 
100, Southwark-street, London, 8.E.1. 


The South American Handbook, 1931.—The forth- 
coming visit of H.R.H. the Prince of Wales to South 
America and the opening of the British Empire Trade 
Exhibition, at Buenos Aires, early in the present year, 
have focussed the attention of the British people on the 
South American Continent. These impending events 
are outward signs of the revival of British interest in 
Latin America, and of our determination to capture a 
fair share of the market. The recent publication of the 
eighth edition of The South American Handbook is, 
consequently, singularly opportune. The book is 
described as being a year book and guide to the coun- 
tries and resources of Latin America, inclusive of South 
and Central America, Mexico, and Cuba. The work 
is edited by Mr. Howell Davies and is exceedingly 
well done; it tells the business man or traveller all 
he is likely to wish to know concerning the South 
American countries, their products, commerce, trans- 
port systems, currency, banking, government, consular 
representation, the present state of each particular 
industry, and many other useful data. A new 
section, dealing with Air Services, has been added this 
year for the first time. A large coloured folding map 
of the part of the Continent covered is included, and 
several small sketch maps, showing railway systems, 
are distributed throughout the text. The volume, 
which contains upwards of 700 pages, and is well 
printed and bound, is published at the remarkably 
low price of 2s. 6d. net by Messrs. Trade and Travel 
Publications, Limited, 14, Leadenhall-street, London, 
E.C.3. 

The Mechanical World Year Book, 1931.—This well- 
known handy reference book for the drawing-oftice 
and workshop maintains this year its record for pro- 
gressive improvement, and it is rather surprising to 
find, although only 10 pages have been added, thereby 
not noticeably increasing its bulk, what a large amount 
of new material has been inserted. This has appar- 
ently been achieved by judicious compression of the 
older matter, though we cannot find any notable 
omissions. An entirely new, and thoroughly practical, 
section on belt conveyors has been introduced, and the 
sections on internal-combustion engines, hydraulics, 
gearing and steam boilers have been re-written. The 
latter has been increased to about double its former 
size, and the way in which it has been brought into 
line with the latest practice is very commendable. 
In other places, here and there, references to recent 
developments may also be found. A new feature we 
welcome is the provision of a thumb index for the 
indexand the diary. The former has always been 
rather troublesome to find. It could be expanded 
with advantage. The publishers are Messrs. Emmott 
and Company, Limited, 65, King-street, Manchester ; 
and the price is ls. 6d. net 

Garcke’s Manual of Electrical Undertakings.—The 
thirty-third issue of Garcke’s Manual of Electrical 
Undertakings, which has just been published by the 
Electrical Press, Limited, Fisher-street, London,W.C.1 
(price 35s. net), has the melancholy distinction of being 
the first to appear after the death of its founder. As 
an indication of the progress that has been made during 
the period which has elapsed since 1896, it is, therefore, 
not out of place to mention that while the first edition 

‘dealt with 200 electrical undertakings with a capital 
of 61,109,525/., that now under review contains infor- 
mation relating to approximately 5,500, with an 





aggregate capital of 987,471,887/. In addition, there 
is a directory giving the names and addresses of 
some 20,000 directors, executive officials and contrac- 
tors, all the data being corrected up till September, 
1930, though summaries of accounts received up till 
the time of going to press are also included. It is 
hardly necessary at this stage in its existence to 
discuss the contents of this valuable volume in detail, 
but it may be mentioned that a list of the areas 
supplied by each electricity undertaking is now 
incorporated in the data relating to those bodies, 
while the contractors’ section contains an alphabetical 
list showing the towns, &c., in which a supply of 
electricity is available. Much of the information 
given is as complete as and certainly more recent 
than can be obtained elsewhere, and “‘ Garcke’’ is, 
therefore, likely to be increasingly referred to during 
the coming twelve months. 

Whitaker’s Almanack, 1931.—The name “‘ Whitaker ” 
has passed into our language as a household word, and 
it is almost unnecessary to state that, according to 
its title page, Whitaker's Almanack contains on account 
of the astronomical and other phenomena for the 
current year, together with information respecting the 
government, finances, population, commerce, and 
general statistics of the various nations of the world. 
The work was established in 1868, hence the 1931 issue 
constitutes the sixty-third annual edition. In order to 
keep pace with the march of time and also to secure 
greater completeness, additions have been made to 
various sections of the work. The sections principally 
affected include, Legal Notes, the British Empire, 
Aviation, and the Irish Free State. Questions of the 
day are dealt with in separate articles, and, in the 
chapter headed ‘ Science and Invention of 1930,”’ are 
numerous well-written articles on various engineering 
and scientific subjects. Other chapters are devoted 
to British railway and mercantile-shipping statistics, 
and to such topics as the year’s weather, the storms 
and floods of 1929-1930, the literature, art and music 
of the year, &c. The Whitaker for 1931 is published 
in two editions; the cheaper, containing 640 pages, 
is bound in an orange paper cover and is 3s. net. 
The complete edition, which is bound in the familiar 
red-backed green-cloth cover contains 960 pages and 


the price is 6s. net. The publishing and editorial 
offices are at 12, Warwick-lane, Paternoster-row, 
London, E.C.4. 

The Practical Engineer Mechanical Pocket Book 


and Diary, 1931.—As this year-book has now been 
issued for the forty-third time, it is doubtless so well 
known as to require no detailed description. Like 
other books of its type, it contains a number of tables 
to which its users have become accustomed to refer. 
These remain much as before, though revision has 
been made where necessary, and new tables added 
to keep abreast with modern developments. Revision 
and additions to the notes have also been made. Of 
the 18 sections into which the matter is divided, 
that headed ‘‘ Steam Generation’ has undergone the 
greatest expansion. This section deals with boilers, 
accessories and fuels, and the ground is well covered, 
though we are bound to say that an objection made 
in a previous notice still holds good, i.c., that the 
information provided on the important subject of 
pulverised fuel is too scanty. It is recognised that 
such books cannot be made too bulky or their usefulness 
will be impaired, but it is possible to give references 
to important work on many subjects, e.g. to papers 
read before the professional Institutions or articles in 
the technical Press, so that the user may know where 
to look if further information is wanted. The pocket- 
book is published by Mr. Humphrey Milford for the 
Oxford University Press, Warwick-square, London, 
E.C.4, and is edited by Mr. E. G. Beck. The price 
is 2s. 6d. net. 

Diaries and Pockets Books.—We have received a 
neat leather-bound pocket diary from the Association 
of Engineering and Shipbuilding Draughtsmen, 96, St. 
George’s-square, London, S.W.1. In addition to postal 
and other information and brief particulars concerning 
the Association, the diary contains 80 pages of technical 
data, useful hints, tables and formulae.—A useful 
little diary has come to us from the publishers of the 
Cold Storage and Produce Review, Empire House, St. 
Martin’s-Le-Grand, London, E.C.1. It contains infor- 
mation, in convenient tabulated form, intended for the 
use of refrigerating engineers and technicians. The 
price is 2s. 6d.—Messrs. Temple Press, Limited, 5-15, 
Rosebery-avenue, London, E.C.1, have forwarded to 
us a neat little diary, published by the journal Motor 
Cycling, in conjunction with Messrs. Charles Letts and 
Company. The book contains road maps, and much 
information of use to motor cyclists. Bound in cloth, the 
price is ls., net; bound in leather it is 2s. 6d. net.— 
Two useful loose-leaf pocket note-books have been sent 
to us by Messrs. Barford and Perkins, Limited, Peter- 
borough. 

Almanacs and Calendars, 
monthly tear-off calendars from Messrs. 


d&-c.—We have received 
British 





Insulated Cables, Limited, Prescot, Lancashire ; 
Messrs. Industrial Brownhoist Corporation, Cleveland, 
Ohio, U.S.A.; Messrs. The Ironite Company, Limited, 
11, Old Queen-street, Westminster, London, S.W.1; 
Messrs. The National Gas Engine Company, Limited, 
Ashton-under-Lyne, near Manchester ; Messrs. British 
Brown-Boveri, Limited, 56, Victoria-street, London, 
S.W.1; Messrs. Chas. Pearson and Son, Limited, 
manufacturing stationers and printers, 53 and 55, 
Marshall-street, London, E.1; Messrs. Lightalloys, 
Limited, Alpax Works, St. Leonards’-road, Willesden 
Junction, London, N.W.10; Messrs. The Liverpool 
Electric Cable Company, Limited, Linacre-lane, 
Bootle, Liverpool; Messrs. The Bristol Aeroplane 
Company, Limited, Filton, Bristol; Messrs. The 
Atlantic Transport Company, Limited, 38, Leadenhall- 
street, London, E.C.3; and Messrs. Holman Brothers, 
Limited, Camborne, Cornwall.—A daily tear-off 
calendar has reached us from Messrs. Le Grand, 
Sutcliff and Gell, Limited, artesian well engineers, 
Southall, Middlesex.—We have received a handsome 
cloth-bound desk calendar and appointments diary. 
for 1931, from the Underground Electric Railway 
Company of London, Limited, 55, Broadway, London, 
S.W.1l. Included is a calendar of London customs 
with notes as to their probable origin.—Messrs. Demag 
Aktiengesellschaft, Duisburg, Germany, have forwarded 
to us daily refills for their desk calendar and scribbling 
pad.—A tear-off calendar with three days on each page 
has come to us from Messrs. Deutsche Reichsbahn- 
Gesellschaft, Voss-strasse 35, Berlin, W.8.—We have 
received from Messrs. The United Steel Companies, 
Limited, Shefiield, a useful weekly tear-off desk calendar 
and appointments diary. 








SHIPBUILDING IN 1930.—Messrs. Napier and Miller, 
Limited, Old Kilpatrick, launched five vessels, aggregating 
13,015 gross tons, during 1930. The two largest were the 
4,159-ton cargo ships Moron and Pavon.—Messrs. Archi- 
bald, MeMillan and Son, Limited, Dumbarton, launched 
the 816-ton cargo lighter, Celedonia.—Six dredgers and 
pontoons were launched by Messrs. Simons and Company, 
Limited, Renfrew. The aggregate tonnage amounted to 
7,174, and the collective i.h.p. of the engines was 7,050. 
—The 3,433-ton cargo vessel Holmside was launched by 
Messrs. Cowpen Dry Docks and Shipbuilding Company, 
Limited, Blyth. Much repair work was also carried out.— 
Messrs. Short Brothers, Limited, Sunderland, launched the 
4,172-ton vessel Hollinside and the Harberton, of 4,585 
tons. The i.h.p. of the engines was over 2,000 in each 
case.—Eleven ships, totalling 27,846 tons, were launched 
by Messrs. R. and W. Hawthorn, Leslie and Company, 
Limited, Hebburn-on-Tyne. Included in these totals 
were the two British destroyers H.M.SS. Blanche and 
Boadicea, the 7,740-ton M.S. Deucalion, the 3,878-ton 
8.8. Cerinthus, and the 3,600-ton M.S. Agnita.—The 
vessels launched from the South Shields shipyard of 
Messrs. John Readhead and Sons, Limited, totalled six, 
having an aggregate gross tonnage of 34,080. The 
largest unit was the 6,915-ton vessel Registan, and the 
smallest the 4,800-ton ship Tafna.—The total tonnage 
launched in all the shipyards owned by Messrs. Swan, 
Hunter, and Wigham Richardson, Limited, on the rivers 
Clyde, Tyne, and Wear, was 213,229, which is the largest 
output so far recorded by the firm. The repair depart- 
ments have also been well employed. 


Output OF MaRINE MACHINERY, 1930.—The engines for 
13 single-screw steamers, making together 35,300 i.h.p., 
were constructed by Messrs. David Rowan and Company, 
Limited, Elliot-street, Glasgow, during the year. Two 
sets, each of 3,750 i.h.p., were supplied for the steamers 
Benledi and Benlawers. Triple-expansion engines for 
three steamers, aggregating 5,540 i.h.p., have been supplied 
by Messrs. Blair and Company (1926), Limited, Stockton- 
on-Tees. Marine boilers representing 19,770 i.h.p. were 
also constructed.—Messrs. McKie and Baxter, Limited, 
Copland Works, Govan, Glasgow, S.W.1, constructed 
15 sets of steam engines, totalling 10,300 i.h.p., and 
comprising machinery of various classes.—-The total 
s.h.p. of marine geared turbines constructed by Messrs. 
The Parsons Marine Steam Turbine Company, Limited, 
Turbinia Works, Wallsend-on-Tyne, was 47,300. The 
total s.h.p. of mechanical gearing, to be used in associa- 
tion with marine steam turbines, amounted to a further 
74,600. In addition, gearing aggregating 80,000 s.h.p., 
for use with marine turbines, has been cut for licensees.- 
Messrs. John Dickinson and Sons, Limited, Palmers Hill 
Engine Works, Sunderland, have engined the steamers 
Runswick and Stakesby, and supplied three additional 
boilers, the aggregate i.h.p. involved being 4,370.—In 
addition to supplying 179 oil-b:rning installations for 
marine and land work, and to constructing 25 marine 
boilers, Messrs. The Wallsend Slipway and Engineering 
Company, Limited, Wallsend-on-Tyne, have supplied 
the propelling machinery, the total power of which is 
118,400 ih.p., for 11 vessels. These include twin-screw 
geared turbines for H.M.SS. Brilliant and Bulldog. 
The remaining nine vessels were motorships.-Messrs. 
R. and W. Hawthorn, Leslie and Company, Limited. 
St. Peter’s Works, Newcastle-upon-Tyne, constructed 
the propelling machinery for 10 steamers, the total h.p. of 
which was 80,850. Among them were the 34,000-s.h.p. 
sets of engines for H.M.SS. Blanche and Boadicea.—- 
Six vessels were engined by Messrs. John Readhead 
and Sons, Limited, West Docks, South Shields. The 
total i.h.p. amounted to 15,750, the largest set, for the 
Registan, being of 4,550 i.h.p., 
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THE UTILISATION OF TRADE 
WASTES. 


THE importance of the elimination of all types of 
waste, of either time, labour or material, is now recog- 
nised by all concerned with economical production. 
On the efficiency with which this is accomplished 
depends to a considerable extent the ability of any 
country to compete in the open markets of the world 
and to develop international trade. One phase of such 
work, the utilisation of trade wastes, was the subject of 
a conference of the Institution of Chemical Engineers, 
on Thursday and Friday, December 4 and 5. At the 
four sessions of this conference many phases of the 


subject were dealt with in a series of ten papers, and it | 


is our intention in this article to call attention to the 
contents of those of particular interest to the engineer, 
rather than the chemist. 

The general subject of “‘ Industrial Wastes” pro- 
vided Mr. John B. C. Kershaw with the opportunity of 
emphasising the vital need of dealing with every 
manufacturing process from the standpoint of reducing 
the resulting waste products, and the use of them to 
obtain further economic advantage. Waste products 
could be divided into two classes, namely, those which 
could be stored and disposed of without creating a 
nuisance, and those which had objectionable character- 
istics and, therefore, had to be converted to some 
innocuous form in the interests of public health. The 
second class was the special concern of the author of 
this paper. He did not consider that the separation 
of oil from the bilge water of ships by processes depend- 
ing upon gravity was as yet effective. The oil passing 
from such separators frequently contained from 1 to 
2 per cent. of water, and consequently could not be 
termed satisfactory. Often the recovered product 
was merely stored in containers, until the vessel 
passed outside the 50-mile prescribed limit on its 
next outward voyage. The problem that had to be 
faced, if the oil was to be recovered for use, was the 
reduction of the water content of the residue to not 
more than 0-5 percent. The elimination of the oil was 
sufficiently effective to permit the running off of the 
major part of the bilge water into a river or harbour. 
He suggested that the solution might be found in the 
treatment of the oil by some chemical substance, 
which possessed a great affinity for water and which 
could be used afterwards for some other purpose in the 
hydrated condition, in which it would be recovered from 
the oil, when the treatment was complete. 

Urban refuse disposal was in a very unsatisfactory 
state. More than one-half of the municipalities in 
the country made no attempt to salve anything from 
their house and trade refuse, which meant a probable 
loss of over 1,000,000/. a year. In many cities abroad 
every householder had two refuse bins, and the mixing 
of dry saleable refuse with sweepings and garbage 
was forbidden. Materials of realisable value were 
separated from the dry refuse at a depot, and the 
remainder was burned in boiler furnaces to obtain 
steam for electric generation. In Stockholm sufficient 
power was obtained to operate all the machinery of 
the destructor plant and for an adjoining works, 
where a valuable manure was prepared by mixing 
the garbage with a certain proportion of the sewage 
of the city. The Glasgow Corporation recovery plant 


salved material worth 11,7471. in 1929, composed of | 


stable and slaughter-house manure, metal scrap and 
tin cans, clinker from the destructor plant, prepared 
manure and waste paper. A word of warning was 


necessary in connection with elaborate recovery plants, , 


for 600,0001. had been spent on the Glasgow works, 
and the payment of interest and sinking fund charges 
on this huge outlay absorbed more than the whole of 
the revenue. In power station plants the increased 


amount of ash and grit in flue gases, due to the use of | 
pulverised fuel and of dust firing, could be reduced by | 


centrifugal dust catchers, before the gases reached 
the base of the chimney. The finer particles could be 
eliminated by water sprays in special chambers or in 
the lower part of the chimney. The sulphur contents 
of the gases caused difficulties which, it was contended, 
had been overcome by the engineers of the London 
Power Company by promoting the catalytic action of 
iron and steel surfaces in the conversion of sulphur 
dioxide to sulphur trioxide by the use of water sprays, 
and then absorbing the sulphuric acid in an alkali 
solution. 


calcium sulphate, which was a salt of no value. 
In the manufacture of paper, a watery suspension 


Mr. Kershaw suggested that it was a mistake | 
not to recover the sulphur in a more useful form than | 


| Marx dealt with the subject at the conference in a paper 


entitled ‘‘ Whitewater in Paper and Pulp Mills, and its 
Utilisation.” The methods used in the process lent them- 
selves, Mr. Marx said, to the treatment of wash water in 
beet sugar mills, and the wash water from coal dust in 
coal washeries, as well as to other work, and deserved 
l attention. In some installations the whitewater was 
| passed into a pit, which was fitted with a rake to trans- 
|fer the fibres deposited at the bottom to a separate 
| compartment, from which they were returned to the 
| paper machine. Recently, power-driven whitewater 
filters or separators had been produced. In the Dorr 
| machine a vertical tank was subdivided by trays into 
| @ number of sedimentation chambers, with a central 
| opening in each, through which the fibres were swept by 
revolving scrapers. The Oliver machine consisted of 
|a horizontal revolving cylinder through which the 
| water was drawn by the creation of a vacuum within 
|it, the fibres being retained on a wire mesh and serving 
|as the filter bed. The cylinder was subdivided, and 
| each section of it could be subjected to air and steam 
| pressure for cleaning or for blowing off the filtrate, 
after disconnecting the vacuum-forming plant, the 
operations being worked automatically. The author 


| suggested that processes depending upon sedimenta- 
| tion were preferable to actual filtration, but usually they 
| suffered the disadvantage that air bubbles adhering 
| to the fibres retarded the operation. He described how 
| to overcome this by the use of a plant of his own design, 
in which the whitewater was made to fall in drops on 
| an umbrella-shaped funnel, in this way utilising the im- 
| pact to separate the fibre sufficiently from the water to 
| permit the release of the air bubbles. It was claimed 
|that it was thus possible to have a plant with no 

moving parts, using no power or filtering medium, and 
| yet recovering rarely less than 98 per cent. of all the 


| solids. 
| Wood waste is found in many processes of manu- 
facture, and Mr. M. Schofield dealt with an important 


phase of its treatment in a paper entitled “ The Distilla- 





| 
| 
| 


ducts.” Forest waste was the raw material of the 
standard distillation process and for the production of 
charcoal, as well as for fuel for the boilers of the mills. 
Difficult problems of disposal were encountered in 
dealing with sawdust, shavings and turnings, which 
were produced in a multitude of places. As these 
materials were bulky, their collection and transport to 
|centres for utilisation was by no means economical. 
| Some concerns installed special grates to use these 
|residues for steam raising, or alternatively found 
| service for them in gas producers. Recent applications 
were the manufacture of wood wool and the production 
of activated carbons. The most striking outlets for 
wood waste were found in the preparation of fine 
wood fibre and its conversion into synthetic boards, 
such as Insulite, Masonite, &c. Usually for this 
purpose the chippings were packed into high-pressure 
vessels, or “ guns,” from which they were ejected by 
high-pressure steam. In this action the pressure in 
the chips disrupted them entirely, and resulted in the 
production of a mass of fine fibres, which, after passing 
through rod-mills, were treated with a water-proofing 
compound of a paraffin base. After felting together, 
the mass was rolled and fed into presses, where polished 
chrome plates imparted a hard, glossy surface to the 
boards. A humidification process completed the 
operations for the production of damp-proof insulation 
boards. 

Commonly, the distillation of wood waste in the 
form of billets and slabs was carried out in large 
horizontal ovens, while small wood waste was car- 
bonised in rotary and in mechanical retorts. Stack 
drying was used for forest waste and large waste from 
saw mills, artificial drying having proved to be 
uneconomical. In treatment, the waste was charged 
into steel lattice cars, four of which, containing a total 
of 10 cords of wood, constituted the normal capacity 
of a standard oven. The distillation process occupied 
24 hours, and took place in four stages. Water vapour 
and a little gas was evolved at first; then a darker 
distillate of pyroligeneous acid came off, which was 
accompanied by gases returned to the furnace for 
burning under the ovens. In the third stage an 
exothermic decomposition started, during which the 
firing was reduced and tar wood, naphtha and hydro- 
| carbon gases were evolved. The final operation needed 
' a hot fire to eliminate the less volatile components, and 
to ensure that no red or “foxy” charcoal was left. 
It was probable that, with the exception of a rotary 
retort system used by the Ford Motor Company, 
continuous distillation of small wood waste was only 





tion of Wood Waste and the Utilisation of the Pro- | 





of fibres is passed over a closely-meshed wire in the| carried out successfully in Great Britain. In the 
machine. The fibres remaining on the wire ultimately | mechanical retorts used, the waste entered rotary 
form the sheet of paper. The water which passes through | valves and passed along steel plates in rectangular 
the meshes has been given the trade name of white-| retorts, movement being caused by scrapers or con- 
water, and contains fibres and other ingredients, such | tinuous conveyors. The woods carbonised were birch 
as the various chemical substances used in the produc- | and beech turnings from the manufacture of bobbins, 
tion of the pulp. The total loss of this whitewater | &c., and the resulting charcoal was of a high-grade 
would, in some mills, result in a loss of about 10 per| flake quality, greatly in demand for cold-storage 
cent. of the total production or yield. Mr. Robert J.| insulation, and for gunpowder manufacture. In all 





processes, where standard products were obtained, 
an average temperature of 400 deg. C. was maintained 
in the ovens or retorts. The by-products recovered 
in wood distillation were many, and found extensive 
use in industry, but competition through the produc- 
tion of the main kinds by synthetic and fermentation 
processes had caused periods of depression. 

In his paper on “The Utilisation of Industrial 
By-products, with Particular Reference to the Pulp 
Industries of the United States,” Mr. R. W. Griffith 
suggested that the problem of modern industry was 
not merely the discovery of economical methods of 
by-product recovery, but was also the finding of 
profitable uses for the materials. The wood-pulp 
industry flourished upon the waste of the logging and 
lumber industries. The yield of good sound timber was 
always small, and the profitable operation of a lumber 
camp depended to some extent upon getting a market 
for the rejected timber and the saw-mill slabs. The 
three processes for converting wood into pulp were 
found by experience to suit different woods. The 
sulphite process was used principally with spruce and 
hemlock woods, which have a longer fibre than other 
pulp woods. The soda process was employed for the 
short-fibred woods, such as poplar, gum, and chestnut. 
Kraft pulp was made from pine wood by the sulphate 
process, which, like the soda process, was an alkaline 
one. Sulphite liquor when concentrated found its 
largest use as a cheap adhesive, and was successfully 
employed in the making of sand cores in foundries and 
for the laying of dust onroads. It also served asa filler 
for leather. So far the output had not been completely 
utilised. Extraction of tannin before treatment was 
essential to the successful working of the soda process. 
This tannin was used in leather making. Apart from 
a small amount of methyl alcohol produced in the 
cooking, the by-products of the soda process were not 
recovered. The economical working of the process, 
however, required the recovery and the re-use of the 
soda. In the sulphate process, before the pulp was 
discharged from the digester, the pressure was relieved 
and all the volatile products of the process were passed 
into a condenser and collected. The condensate con- 
sisted of crude turpentine, di-methyl sulphide, and pine 
oil. These were separated and refined, the turpentine 
was used in the paint trade and as a solvent, and the 
di-methyl sulphide served as a warning agent for gas 
leaks because of its odour. 

Mr. Oswald Wans dealt with ‘“‘ The Use of Wood 
Waste for Heating and Generation of Power.” In 
this contribution he called attention to the practical 
difficulties in using waste wood in boiler furnaces, 
such as the irregular character of the combustion and 
the heavy labour changes. “he higher overall effi- 
ciency obtainable from the generation of gas and its 
utilisation in gas engines led to almost exclusive 
concentration on this method of getting power from 
wood fuel. The simple reactions of a gas producer were 
considerably modified by the substitution of wood as 
the fuel. Wood gas had a composition of carbon 
dioxide 8-5 per cent., carbon monoxide 26 per cent., 
hydrogen 11-5 per cent., methane 3-5 per cent., the 
residue being nitrogen. It had a calorific value of 
about 155 B.Th.U. per cubic foot. The generator 
consisted of a steel plate shell lined with refractory 
bricks and provided with a grate and cleaning door 
at a convenient height from the ground. Immediately 
above the grate the firebrick lining was contracted to 
localise the fire-zone and prevent it from travelling 
upwards and burning through. Such a condition 
favoured the production of carbon dioxide, the burning 
of the gases at the top of the generator, and the over- 
heating of the top plates. The fire could be kept under 
control by occasional trimming through the poking 
holes. No air-lock hopper was provided, as it was 
found that the column of fuel in the feeding chamber 
and distribution cone could be made to afford sufficient 
resistance to the incoming air when the cover ‘was 
open, or to gas passing through from inside. When 
there was a long pipe between the generator and engine 
some form of exhauster was introduced. A dust 
collector, with water-sprays, and a tar extractor with 
four series of blades, revolving at about 2,500 r.p.m., 
were components of the plant. Finely divided water 
coming into violent collision with the tar particles 
in the extractor was found sufficient to eliminate the 
tar except in the tropics, where some form of cooler, 
preferably of the evaporative type, was necessary. 
The gas could be used in any gas engine of good design, 
and, with wood waste containing 20 per cent. to 25 per 
cent. of moisture, the consumption was about 2} Ib. 
per brake horse-power per hour. The gas could, 
alternatively be used in boiler furnaces, and when so 
employed for a water-tube boiler with economiser, 
gave an efficiency of about 80 per cent. 

“The Utilisation of Waste Rubber ” was the subject 
of a paper by Mr. E. B. Busenberg. In it he dealt 
with the two problems of first removing the fibre 
contained in waste rubber and then the treatment of 
the fibre-free rubber. For defibring, the most widely 
used process was treatment with caustic soda. It was 
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DOUBLE-ACTING MILLING MACHINE. 


CONSTRUCTED BY MESSRS. DE VLIEG MACHINE TOOL COMPANY, JACKSON, MICH., U.S.A. 
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rubber was passed through mills with rolls revolving — lO + we $$ -r- 
at different speeds. Reclaimed rubber was not equal S\N { ; aan 
in quality to crude rubber, as it contained some of BRS IN i ‘Q y/ 4] 
the fibre used in its previous state, but it found exten- AY » N53 Ga _- 
sive use because of the many ways in which its working Y OX: S= ? ai eT 
could be modified. YY NGISNS i ga He . 

The problems connected with metal waste were | YY fUuvbus j Y : 
dealt with in a paper entitled ‘* The Recovery of Metals ¥ sed So ‘ : | : “ENGINEERING” 
from Waste Materials,’ presented by Professor J. W. ‘Laminated, Shim Laminated Shim 


; ’ ar 2571, 
Hinchley. Waste matter containing metal occurred, ciated 


as scrap, turnings and cuttings in existing works, DOUBLE - ACTING MILLING | piece is being machined, such loading being carried out 
dumped material from old industrial operations, and at alternate ends. The direction of rotation of the 
town’s refuse. Scrap iron and steel were dealt with MACHINE. | cutter remains unchanged, though the motion of the 
in the blast furnaces and cupolas. Impurities were| Owrne to the very great outputs of machine shops of | table is reciprocating, and, in consequence, the tooth 
removed by volatilisation or by suitable fluxing | the United States, made possible by the extent of their | of the cutter, is acting downwards on one traverse 
reagents. In large factories savings were effected by | domestic trade, the machine-tool makers of that|of the table and upwards on the other. It may be 
avoiding the mixing of materials. Copper cuttings} country find sufficient demand both for special tools | mentioned that cutting with the feed in the direction 
were first heated in a continuous roaster to evaporate | and for those intended for mass production to justify | of rotation of the cutter is known in the United States 
any water present and burn off any oil. They were | them in manufacturing these in quantities which amply | as climb-cutting. It is claimed that its employment 
then passed through a magnetic separator to take out | pay the costs of new patterns, and so forth. It is not | results in a much longer life of the cutter, and that 
any ferrous material. As melting methods failed to, surprising, therefore, to find certain types of machine | cutting both ways makes possible continuous milling 
give satisfactory materials for the manufacture of aj} being developed in America but not in this country, and | with vices rigidly secured to a table and without the 
good bronze, owing to the preser.ce of extraneous metals, | it is obviously an advantage that such types should be | inconvenience of having an indexing table. The gain 
Scarpa had developed his electrolytic process for such | introduced here on the grounds that they are thus made | secured in production rate by cutting in both directions 
scrap, made into cast plates, which served as the anodes | available to fill those gaps in standard ranges which it | is clear, but anyone who has attempted milling on an 
in copper-sulphate electrolytic cells. Copper of 99-97} would not be economically sound to attempt to fill by | ordinary machine with the feed in the same direction 
per cent. purity was so obtained, the slimes, containing | native manufacture. A case in point is the double- | as the rotation of the cutter, and has produced spoilt 


tin, lead, zinc, &c., being treated by chemical and | acting milling machine known as the De Vlieg Supermil, | 
electrolytic means for the recovery of the valuable tin.| made by Messrs. De Vlieg Machine Tool Company, | 





Used containers had tin coatings, which were recovered 
by electrolysis, usually in an alkali bath, by the dry 
chemical process, generally making use of chlorine, 
or by the wet process, using caustic soda as a solvent. 


Old dumps might sometimes be profitably treated for | 


the recovery of the metal contents. Usually the 
material was ground in an edge runner mill, and the 
product washed on a vibrating table, prior to treatment 
by ordinary metallurgical methods to separate and 
ecover the various metals. 


| Jackson, Michigan, U.S.A., and handled in this country 
by Messrs. Alfred Herbert, Limited, Coventry. The 
machine is illustrated by the views reproduced in 
| Figs. 1 and 2 above, and the accompanying details 
shown in Figs. 3 to 6. 

The outstanding characteristic of the machine is 
that it is capable of milling, equally well, work which 
is fed against the direction of rotation of the cutter 
as well as with it. This property enables a piece of 
work to be loaded at one end of the table while another 





work by its drawing in, with the accompaniment of too 
deep a cut, will possibly be inclined to be sceptical as 
to the quality of the work on the one stroke of the 
table as compared with that produced on the other. 
In this connection it may be noted that when we 
inspected this particular machine at work, the surfaces 
of the two pieces of work cut on the different direc- 
tions of feed, using a Herbert undercut spiral cutter, 
were indistinguishable to ordinary sight and touch, 
and were on exactly the same plane. This result is 
obtained by special attention to rigidity in design, 
and the provision of a positive locking device on the 
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traverse can be operated with the spindle either running 
or stopped. The lever on the right controls the power 
feed and, as with the first, the table movement corres- 





feed screw, which prevents back-lash, while special 
precautions are taken to ensure the travel of the table 
being in a true plane. In considering the construction 
of the machine it will be realised at once from Fig. 1 | ponding to the direction of its operation. It is inter- 
that it is not of the knee type, the table being carried | locked with the starting mechanism so that the feed 
on a fixed base. Adjustment for different thicknesses |can be engaged only when the spindle is running. 
of work is made by vertical movement of the cutter.| When the power feed is engaged and the machine 
This is, perhaps, better shown in Fig. 2, in which the | running, the feed can only be disengaged and the 
arbor head and overarm are seen between slides on | machine stopped by operating the main clutch lever by 
two massive columns bolted to the bed, the height- | itself. The short levers on a vertical spindle, seen near 
adjusting screw being visible in the column at the | the rapid traverse lever in Fig. 1, are operated by the 
right hand. A means for cross adjustment is also | stops on the edge of the table. There are two rows of 
provided. The main column is bolted to the bed against | these, the top row cutting out the motion of either the 
three faces, one horizontal and two vertical at right | power feed or rapid traverse as the case may be, and 
angles to one another, an arrangement eliminating the | the lower row automatically engaging the rapid traverse 
necessity for dowels and ensuring a high degree of | at the completion of the cut. 
rigidity. The main bed is heavily ribbed. The| The design of the table slides is interesting and is 
table is designed on equally substantial lines, being | shown in Fig. 4. The table is carried on one flat and 
about 6 in. deep, and is well ribbed on the bottom. | one inverted V-slide, both of hardened and ground 
The cast-iron of which it is made contains 35 per | steel bolted to the main bed. Outside these are a 
cent. steel, and 0-75 per cent. nickel. The pan | pair of gibs also bolted to the main bed for its full 
surrounding the bed is a separate casting. ‘length. These gibs are of channel section having the 
Another distinctive feature of the machine at once | lower flange formed with a taper. The tightening of the 
evident from Fig. 1 is the means adopted to secure | Securing bolts pulls the upper flange down onto the table 





y-iron above Ar,, and (2) if its concentration varies 
locally, which is most frequently the case after solidifi- 
cation. The transformation, then, must set in at 
different temperatures in different places. 

The present investigations constitute a study of 
the closer mechanism of the solution of cementite 
and the transformation of a-iron into y-iron, as well 
as of the influence of the heterogeneity of the material. 
The most rational way of solving this question was 
considered to he the study of a few different kinds of 
steel in detail, instead of extending the investigation to 
include a large number of steels. It is true that the 
possibility of making quantitative calculations con- 
cerning the influence of different elements present is 
lessened thereby, but, on the other hand, the possi- 
bility of focusing the observations made and of studying 
their inner relations is increased. 

The method followed was to subject steel specimens 


| to a certain heat treatment under a particularly careful 


control with a sensitive means of measuring the tem- 
perature, and to fix the structure obtained by an 
automatic water-quench, followed by an ordinary 
microscopic examination of the specimens. The 
experimental arrangement consisted, in part, of the 


rigidity of the cutter arbor, apart from the intrinsic | 
stiffness of the overarm. The outer arbor support 
is bolted to a splayed bracket, which, in turn, is attached 
to a well-ribbed casting bolted to the main bed. The 
bracket is provided with slots to accommodate the 
vertical movement of the cutter. The arbor support 
has adjustable bushes, and is clamped to the overarm 
by a vertical tee-headed bolt operated by a horizontal 
wedge bolt. There are two of these tee-headed 
bolts, similarly clamped, at the gear head end of the 
overarm, the slot and centreing slide of which is seen 
in Fig. 2. 

The method adopted of carrying the hardened and 
ground steel spindle in the gear head, is shown in Fig. 3. 
The front portion is mounted on two rings of Timken 
roller bearings, held in a hardened and ground steel 
quill, which has a longitudinal traverse of 2 in. effected 
by a worm and helical rack. The rear end, which | 
has a light load due to the double bearing at the front | 
end, is carried in a double-race ball bearing. The 
drive to the spindle is through an exceptionally heavy 
solid gear wheel, drawn up against a taper, keyed, and 
backed with a nut. As the wheel does not slide along 
the spindle, the first possibility of backlash occurs on | 
the pitch line of the driving pinion, which is cut with 
long teeth to allow for the traverse of the quill. The 
nose of the spindle is of the new national (American) 
standard type. 


' is only used for milling in the ordinary way, some special 


ledge, by the wedging action of the taper, and the | apparatus used by Benedicks in his determinations of 
amount of pressure is regulated by the insertion of a | the cooling power of liquids, and formation of troostite.* 
suitable number of laminated shims under the flat | The temperature-registering arrangement, however, was 
side of the lower flange. Both gibs and slides are | not used here. 

provided with oil ways, as shown. The feed screw is} In the electric furnace (Fig. 1), in which the specimen 
equally rigidly mounted. Ii hes a coarse pitch and is | is heated, the heating tube is curved, having a diameter 
made of oil-hardening steel, hardened, ground and | of 20 mm., and radius of 40 cm. (Fig. 14). The furnace 
lapped. The nut, seen at the left of Fig. 5, is of bronze | is provided with a longitudinal slit at the bottom 
and is automatically lubricated from the regular pres- | (7 mm.), through which the holder of the specimen may 
sure system of the machine. The thrust bearing in the | pass. The heating element of the furnace consists of 
end of the table is seen to the right of the figure. | platinum wire, folded in a flat coil, and placed just 
Between these two is an arrangement introduced to| below the surface of the refractory mass. This 
eliminate backlash. It is clear that all trace of backlash | arrangement affords the advantage of a very rapid 
must be removed when the work is fed in the direction | temperature control. The furnace was run by an 
of rotation of the cutter, and so, unless the machine! ordinary electric current of 220 volts, which was 
maintained at about 2-30 amperes; a change of 
0-02 ampere was observed in less than 10 seconds to 
have effected a change in the temperature of the test 











precaution must be taken to avoid it. y 
The device can be omitted for ordinary milling. Fig. 5 


_shows it to consist of a second nut capable of rotation | specimen, apparent from a clearly noticeable change 


in its seating. This seating carries a disc having a (a couple of tenths of a millimetre) in the galvanometer 
number of projecting cam faces, which mesh, like the | deflection. The current intensity was regulated by 
teeth of a dog clutch, with similar projections on a} hand. The test specimen is supported by a holder 
disc attached to the nut. The periphery of this second | (Figs. 14 and 18), the upper part of which is made of 
disc is cut with teeth which engage with a spring- | nickel. The loosening of a pawl causes the holder 
controlled rack at the bottom of the device, an arrange- | together with the specimen to swing out from the fur- 
ment which will be clear from Fig. 6. The action of | nace down into a vessel containing water (100 litres.) 

the spring in tending to rotate the nut keeps it bearing = The junction of the thermocouple was placed in the 
against the thread by the action set up between, and | centre of the test specimen, and care was taken to 
tending to separate, the opposing cam faces, thus | provide a good metallic contact between the junction 





The machine is made with two types of motor : : . . 
drive, either the direct connected type, as shown in| taking up any backlash which may occur in the fixed | 
Fig. 2, or the flanged type. In the latter case a nut. At the same time, the spring will yield sufficiently | 
General Electric Company’s alternating-current motor to prevent jamming should there be any variation in| 
is used. The rotor is built on a shaft extending into the thread of the screw. F | 
the main drive unit, and may be considered permanent, _,./he main drive, screw, nut. feed mechanism, table 
as this part of the motor does not usually cause trouble. slides and control unit are all automatically oiled by 
The stator is held in place by four screws. The direct. ™eans of a small geared pump situated in the main bed. 
connected motor may be of any type. In each case one Lhe spindle and gear are lubricated by an oil bath in 
of 10 h.p.is required, running at a speed of 1,800 r.p.m. the spindle head. The cutting lubricant br supplied 
The speed mechanism comprises, first, a pair of re. DY the rotary pump seen in Fig. 2. _ This is belt-driven 
duction gears from the motor shaft to the first motion by a small motor wired in series with the main motor, 
shaft. The latter is provided with a twin-dise mul- and draws through a strainer at the bottom of the pan 
tiple-plate clutch, accessible for adjustment through surrounding the bed. , ers ne 
a hand-hole cover. A pair of bevel gears transmits the Te machine is made with a table feed of 30 in., 36 in., 
motion to the vertical splined shaft seen near the centre °T 42 in. The working surface of the first-named | 
of Fig. 2, and from this shaft the motion is again size is 16 in. by 66 in., and the table has three tee-headed 
rendered horizontal by a pair of spiral bevel wheels in | slots. The distance of the centre of the spindle from 
the movable gear head. The second motion shaft is the face of the table can be varied between 3 in. and 
geared, by change wheels, to the third motion shaft, 14 in., and the distance from the centre to the underside 
the end of which is seen in the lower part of Fig. 3. of the overarm is 64 in. The face of the table is 33 in. 
These wheels are accessible through the oval door ‘tom the floor. 
below the spindle in Fig. 2. Normally two change 
wheels are provided, which give spindle speeds of from, THE SOLUTION OF CEMENTITE IN 
ra r.p.m. to 180 r.p.m. A full set of eight wheels, CARBON STEEL AND THE INFLU- 
nowever, gives a range of eight speeds between 24 
r.p.m. and 152 r.p.m. The machine is set by hand ENCE OF HETEROGENEITY.* 
for an operation at a constant speed, but a sliding- By Errk WALLpow. 
gear change-box can be fitted in place of the change THEORETICALLY, the change of a-iron into the y state 
wheels if desired. If the cutter is to be operated lin pure alloys containing iron and carbon ought to 
in either direction, a reversible motor is required, | take place at a fixed temperature, provided sufficient 
no provision being made in the way of reversing gears. | time be granted. This is postulated by Gibb’s phase 

The table feed mechanism is contained in the main | rule under the presumption of a constant pressure 
bed, and comprises both a rapid traverse and a power during the transformation—a presumption which 
feed in either direction. The rapid traverse operates | appears quite justifiable, in spite of the transformation 
the table at a constant speed of 180 in. per minute, , between a- and y-iron being accompanied by change 
and the power feed, is, like the spindle speed, varied |in volume. If the iron-carbon alloy contains a small 
by change wheels. Two of these are normally furnished | amount of another element, the transformation (point) 
giving feeds of 1-7 in. and 20 in. per minute. A full | will assume the character of an interval. As is known, 
set gives additional feeds of 2-5 in., 3-5 in., 4-8 in.,| an alloying element, the solubility of which differs 
6-6 in., 9 in. and 13 in. per minute. The feed changes | in y and in a-iron, when added to a carbon steel, may 
for a particular operation are made by hand, the con- | have the effect of changing the transformation point 
trol levers only providing changes of direction. These} Ar, into a transformation interval, (1) even if it 
levers are seen in Fig. 1. The lower one is the starting | be assumed to be present equally distributed in the 
and stopping lever connected with the clutch. Of the 
two upper levers that on the left controls the rapid! + paper presented at the Iron and Steel Institute 














traverse, movement to the left causing the table to| Prague Meeting, Czechoslovakia, September 15-20, 1930. 
travel in that direction, and vice versa. The rapid! Abridged. 








and the specimen. This was effected by making a fine 
hole (1-8 mm.) right through the specimen, in which 
a nickel wedge kept the junction wedged in against 
the inside of the specimen. The dimensions of the 
test specimens in mm. are indicated in Fig. lc; their 
weight was 20 grm. The thermocouple was of platinum/ 
platinum-rhodium. and the insulation consisted of 
small quartz capillaries. 

The analyses of the steels used for this investigation 
are given in Table I. After shaping in the lathe, the 
test specimens were normalised by heating to about 
900 deg. C., at which temperature they were held for 
5 minutes to 10 minutes, and then cooled at a suitable 
rate to 600 deg. in a few minutes’ time. Of the 
steels with 1-11 per cent. and 0-32 per cent. carbon 
each specimen was used only once, but in the case of 
the 0-81 per cent. carbon steel, it was necessary to 
use the same specimen for different trials, at most 
three times, with renormalising between each trial. 

Thermal Investigations and Quenching Structures.— 
As a preliminary, several heating curves were taken of 
an alloy with a carbon content of 0-95 per cent., 
produced from electrolytic iron, with the object of 
noting whether there was any difference in the shape 
of the heating curve of such a material, as com- 
pared with the curve of an ordinary commercial 
steel. Fig. 3a, on page 28, shows two curves result- 
ing from the electrolytic alloy, made at different 
heating rates (about 1 deg. per minute, and 0-3 deg. 
per minute, respectively), and, for comparison, two 
curves, Fig. 3b, from the 0-81 per cent. carbon steel 
in Table I. A certain difference is manifest in the 
character of the curves, especially in the curves resulting 
from the slower heating rate, on the right. While in 
the pure alloy the temperature keeps constant for a 
certain time, a slow even rise in temperature takes 
place in the commercial alloy, immediately after the 
superheating has ceased. Thus, this seems thermally 
to verify what is pointed out in the introduction, 
namely, that a commercial alloy has an interval, 
whereas a pure alloy has none. The superheating 
which occurs even in the electrolytic alloy at a greater 
heating rate seems to vatish completely in the case 
of a slow rate of heating. 





* ©. Benedicks, Jour. of the I. and S. Inst., vol, Ixxvii, 
page 153 (1908). 
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A specimen of the 1-11 per cent. carbon steel was 
heated just to the point where the transformation was 
seen to set in, and immediately quenched in water. 
The microscopic inspection showed that small grains 
of martensite had formed, equally distributed over 
the prepared surface. The areas closest to certain 
grain boundaries, identified by the presence of free 
cementite, had partly changed to martensite. The 























the specimen heated for 20 minutes was greater, but} the areas where it occurs, in never really having been 
the heating period had been too short to allow of a|in the y state. The first question now is how this 
complete a-y transformation. “ metaral”’ has arisen. It would, perhaps, appear at 

The troostitic intermediate structure observed in the | first sight reasonable to assume that the metaral in 
preliminary trials in steel containing 1-11 per cent. | question might have formed as a result of the solubility 
carbon may be explained in two ways, namely, that it | of carbon in a-iron, which is but slight at lower tem- 
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formation of a-iron into y-iron—the latter giving 
martensite after quenching—starts from a grain 
boundary, or more precisely from a breach in the 
cementite ridge which marks the grain boundary, 
afterwards to continue towards the interior of the 
grain. It is natural that the starting-point should 
be one where two different grains border closely on 
each other, inasmuch as the conditions here must be 
more unstable. The elements close to the grain 
boundary may therefore be said to have a somewhat 
lower equivalent transformation temperature than the 
rest of the mass. In certain péripheral parts of the 
newly-formed y-grain may be found, a troostitic inter- 
mediary form, which will be discussed later. 

The same kind of steel was used in an experimental 
series performed in such a way tht specimens (1 to 
5) were heated to different temperatures i.e., from 





formed either during the 
heating period, or first 
during quenching in 
water. This question 
was studied on a steel 
with 0-81 per cent. car- 
bon in which 'this struc- Fic. 40. Txst Specimen 10. Fie. 41. Trest SPECIMEN 5. 
ture was very distinctly 60 Min. x 150. 0 Min. xX 1,200. 
developed. 

It became evident from the experiments carried out, | peratures, but increases considerably at temperatures 
as well as from certain later ones, that after quenching | just below Ac,. In this case, even on rapid cooling, 
in water from temperatures slightly above Ac, there | cementite might be precipitated in a colloidal form 
occurs, besides martensite and residual pearlite, a|from the ferrite rich in carbon formed in this way, 

metaral”’ (a microstructure component) appearing | and so give rise to the metaral observed. 








0-5 deg. to 5 deg., above the point at which trans- 
formation set in, and were immediately quenched in | 
water, with the exception of one specimen (6), which 
was held at (Ac, + 2-5 deg.) for 20 minutes before | 
quenching. 
The amount of martensite was found to increase 
with the temperature. In specimen 1, only isolated | 
grains were encountered ; in specimens 2 and 3, the | 
martensite area was larger and the shape of the grains | 
had, at the same time, become more rounded. In 
specimens 4 and 5, the pearlite areas had vanished, 
and only patches of undissolved pearlite remained. 
The gradual progress of the transformation during 
heating for a certain time (20 minutes) was evident 
under the microscope. The amount of martensite in 





TABLE I. 
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as an intermediate form between pearlite and austenite’ | It is, however, striking that no such sudden increase 
which very closely resembles sorbite or troostite. It|in the solubility of carbon, which would involve the 
differs, however, from sorbite in having a less distinct | possibility of hardening without passing Ac,, has 
structure ; and from troostite partly, at least in many | been observed, neither has any special change in 
cases, in not being so strongly attacked by HNO, as| structure, except the coalescence of pearlite, been 
troostite, and partly, judging by the appearance of |found as a result of heating, without passing Ac,. 
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The author has made a specia! investigation on this 
point, but in some preliminary experiments the test- 
piece was of such length that certain parts of it reached 
a temperature slightly below Ac,. Such a change in 
structure ought to have been apparent then, but this 
was not the case. Consequently, the assumption con- 
tained in the previous paragraph must be rejected. 

On the other hand, it is to be expected that a certain 
intermediate stage will occur when a homogeneous 
pearlite grain is heated and becomes transformed into 
austenite. The reasoning is as follows :—In whatever 
way the transformation of pearlite into austenite takes 
place in detail, it is evident that the allotropic trans- 
formation must occur simultaneously with the solution 


cementite which, according to the argument, will 
remain, will act very strongly as nuclei, involving a 
more or less complete division of the martensite, until 
it assumes a colloidal intermediate form. 

It appears as if this would furnish a satisfactory 
explanation of the occurrence of the metaral in ques- 
tion. The analysis shows that it must possess the 


character both of troostite and of sorbite, though 
differing therefrom in regard to the manner of forma- 
tion (heating within the transformation interval). 
This intermediary form will in the following be called 
sorbo-troostite,* in order not to introduce a new name. 

If the pearlite mass, shown in Fig. 6(B), is held for 








a certain time at a constant temperature (Fig. 6(D)), 


is as a rule decidedly less strongly attacked than 
troostite, in spite of the fact that it ought, according 
to the theory, to have a troostitic character, the 
explanation is found at once in what has been said 
before. The dark colour assumed by ordinary troostite 
on being attacked depends on the presence of a large 
amount of highly-dispersed cementite particles, possibly 
on account of its formerly having been austenite. 
Owing to the above-mentioned presence in sorbo- 
troostite of numerous nuclei of cementite as well as 
ferrite, the number of highly-dispersed cementite 
particles, and consequently also the attack, must be 
lessened. 

In the following series of experiments, the same kind 
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of carbon, and the transformation must start in the 
zone in immediate contact with each cementite lamella. 
The tentative course is shown diagrammatically in 
Fig. 6, which explains how a series of cementite lamellz 
(carbon content, 6-7 per cent.) under successively 
increasing temperatures are dissolved in the interspaced 
ferrite (carbon content, nil). As the solubility of 
carbon in y-iron is great, the newly-formed --iron will 
take up carbon very rapidly. Thus, the carbon flows 
out into the y-iron, so that this becomes almost saturated 
with carbon at the moment it is formed, while carbon- 
free a-iron still remains in juxtaposition to the newly- 
formed y-iron. 

The distribution of carbon in a pearlite mass will 
on the successive transformation of pearlite into 
austenite, be as shown in Fig. 6(A); tho carbon 
contents are here taken as ordinates. Three different 
ranges may be distinguished, namely: (1) a-iron + 
Fe,C (pearlite) only. (2) a-iron + -y-iron in a certain 
distribution; the diagram shows how the carbon 
content around each lamella increases as the trans- 
formation proceeds, up to a solubility value of 0-9 per 
cent. carbon, but with a decreasingly thick intermediary 
a-layer remaining. (3) A range, consisting of y-iron 
(austenite) only. 

The resulting distribution of the metaral is evident 
from Fig. 6(B). The intermediary range 2 (a + +) 
must successively become displaced towards the left 
as the transformation proceeds. It does not vanish, 
however, until solution equilibrium has been attained. 
After a sudden quenching in water (Fig. 6(C)), the 
austenite area is transformed into martensite; the 
a remains unchanged. The austenite present in the 
area 2(a-+ 7) will, on sudden quenching, show a 
tendency to pass into martensite. It is, however, 
clear that the larger or smaller amounts of ferrite and 
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the y area must increase, and the boundary 
between y and y + a will consequently become 
displaced towards the left. It would be 
reasonable to expect the boundary between 
a+ and a to be displaced towards the left 
in the same way. Another circumstance, 
however, enters here into consideration which 
will be discussed later, namely, the cause of 
the stability of the pearlite areas, which 
renders the transformation more difficult. It 
results from this that the extent of the a-y 
range (range 2) decreases by continued heat- 
ing at constant temperature. After a sudden 
quenching (Fig. 6(E)), the resulting sorbo- 
troostite areas will therefore be considerably 
smaller than after a short heating. 

Concerning the boundary lines of sorbo-troostite, 
on the one side from austenite (martensite), and on 
the other from pearlite, the following may be stated. 
As a matter of fact, an identical, sharply-defined 
boundary line from both metarals might quite well 
be expected, on account of the sorbo-troostite being 
distinguishable from the adjacent metaral by the 
presence of another phase; from austenite, due to its 
containing a-iron ; from pearlite, due to its containing 
austenite. The fact that a considerable amount of 
cementite is still undissolved in the sorbo-troostite at 
the boundary towards the pearlite necessitates, how- 
ever, that the demarcation from pearlite will be less 
than that from martensite. 

Finally, as to the circumstance that sorbo-troostite 


Fie 





* The expression troosto-sorbite has been applied by 
Kourbatoff in another connection; confusion need not 
arise here, however. Cf. F. Robin, Traité de Meétallo- 
graphic, page 231. Paris, 1912. 
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of steel (0-81 per cent. carbon) was again heated to 
a temperature 2 deg. above the point at which trans- 
formation sets in, t.e., to Ac, + 2 deg. The specimens 
(5 to 10) were held at this temperature for periods up 
to 60 minutes before quenching in water. The struc- 
tures obtained in some of the specimens, on etching with 
nitric acid, are given at a high and low magnification, 
respectively, in Figs. 38 to 40 and 41 to 43, page 28 
and above. Figs. 38 to 40 show a fairly regular progress 
of the successive solution of lamellar pearlite. But 
small residues of lamellar pearlite remain even after a 
heating period of 60 minutes, and also a large amount 
of spheroidised cementite, as is evident from Fig. 43. 
Spheroidised cementite has no doubt been formed to a 
great extent by coagulation of the lamellar cementite 
during the prolonged heating. In all specimens except 
the last one, with a heating time of 60 minutes, there 
occurs in the edge of the remaining a-iron a metaral, 
which turns dark on etching, and resembles troostite 





or sorbo-troostite. Judging by its outlines, it would 
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appear to have formed within the pearlite areas, and 
not in the martensite ones, and it may therefore be 
considered to be sorbo-troostite. 

In another series of experiments with the same steel 
the heating period was kept constant at 60 minutes, 
but the temperature was varied between 0-7 deg. and 
41 deg. above Ac,. Here the pearlite areas disappear 
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In one series, specimens (1 to 7) were heated to | per cent. and 0-32 per cent. carbon may really be 
different temperatures (0 deg. to 28-3 deg.) above | identified with hypotroostite, so defined. If the theory 
the beginning of the Ac, transformation, with subse- | indicated for hypotroostite be correct, every prolonged 
quent quenching in water. In specimen 1 (Ac, + | heating should exclude the possibility of observing 
0 deg.), only a very slight amount of martensite had | hypotroostite. Experiments to this effect were made. 
formed, and almost all the pearlite remained un-| A specimen of steel containing 0-32 per cent. carbon 
dissolved. In specimen 2 (Ac, + 0-7 deg.), the amount | was heated to Ac, + 5-2 deg. and held at this tempera- 





from the structure fairly soon, and have vanished | of martensite had increased, though some undissolved | ture for 1 hour, with subsequent quenching in water. 


after the treatment at about 4 deg. above Ac,. Some | pearlite still remained. In specimen 3 (Ac, + 3-5 deg.) 
residue of spheroidised cementite remains even after | the last residues of pearlite had almost vanished. Here 
heating for 1 hour at a temperature of 41 deg. above | the troostitic metaral also began to appear at the | 
Ac,. As the temperature rises, it becomes clear that | edges of the martensite grains. In the two earlier | 
the spheroidised cementite has formed agglomerations, | specimens, it did not occur at all. It is evident that | 
which are evidently remainders of earlier (less soluble) | the metaral in question occurs only within a very | 
grains of lamellar pearlite, the lamella of which have restricted temperature interval, namely, within the 
spheroidised during the prolonged heating. The areas | range 3-5 deg. to 5:2 deg. above Ac,. But it is not 
between these cementite agglomerations finally appear | encountered in specimens which have been heated to 
free from cementite. Sorbo-troostite was found only | a higher degree (5-6 deg., 7-0 deg., 14-8 deg., and up 
in the first two specimens (11, 12) heated at 0-7 deg. | to 28-3 deg. above Ac,). 
and 0-8 deg., respectively, above Ac,. | For several reasons it would seem that the metaral | 
In order to study the behaviour of sorbo-troostite |in question can hardly properly be termed troostite in 
on etching, a specimen of the 0-81 per cent. carbon | the ordinary sense. On the other hand, It seems @ 
steel (No. 8 quenched after heating at Ac, + 2 deg. | priori quite reasonable that it might be identified with 
for 15 minutes) was treated with HNO, and sodium sorbo-troostite, as mentioned in the foregoing. At all 
picrate. Figs. 48 and 49, on page 29, show the | events, the hypothesis which most readily presents 
same area, containing well-developed sorbo-troostite. | itself is that the troostitic metaral, now observed, may | 
They undoubtedly indicate that the dark component | be identified as sorbo-troostite, its most characteristic | 
in Fig. 48, attacked by HNO,, is not troostite formed | feature being the occurrence of small, still undissolved 
by a colloidal precipitation of cementite in martensite ; | 
its structure is a survival of the pearlite structure, | 
and the picrate etching ought to have made it darker | 
than martensite. It may therefore, instead be con- 
cluded that it has been formed in the manner explained | 
above, and that it is characterised by residual undis- | 
solved ferrite and cementite, possibly in association with | 
cementite colloidally precipitated during quenching. 
Chus, the experiments carried out show, in the case of 
the particular steel used, that: (1) The solution of the | 
pearlite areas requires a considerable time, even at a 
temperature so high as 4 deg. above Ac,. Their dis- | 
appearance as a structural element is brought about 
partly by their transformation into spheroidised 
cementite. The spheroidised cementite, formed in this 
way, remains for a long time, especially in certain places, 
characterised by difficult solution. (2) Sorbo-troostite 
does not occur until two conditions have been fulfilled. 
On the one hand, the remaining pearlite areas must 
not be too small, and on the other, the heating period 
must not be too long (<1 hour). Sorbo-troostite will 
result after a heating period of 1 hour only, if the 
temperature has been held just above Ac,. In those 
places where the transformation starts, the tendency of 
pearlite to change into austenite is evidently very | 
great ; here large amounts of sorbo-troostite are formed. | 
The solubility of these pearlite ranges must therefore | 
be said to be great. The transformation proceeds, | 
however, more slowly as the remaining pearlite | 
diminishes. The solubility of pearlite is consequently | ferrite residues. If this assumption is correct, it 
now low. Now, if the solubility of pearlite varies in | follows that the metaral should occur already after 
different places, this variation must be attributed to | heating only slightly above Ac,, which is, however, 
the presence in commercial steel of foreign elements, | not the case. It therefore seems that preference 
such as manganese, silicon, or phosphorus, the con- | should be given to another hypothesis, involving that 
centration of which may vary in different parts. | those places where the troostitic metaral occurs—that 
A preliminary experiment with a steel containing | is, the peripheral parts of the enlarged austenite grains 
0-11 per cent. carbon was next carried out. The | (unlike their internal parts)—have not remained as 
specimen (2) was heated up to about 5 deg. above Ac), | relatively homogeneous martensite, on account of their 
with subsequent quenching in water. The structure | lower carbon content. They have, instead, decomposed 
resulting after etching with HNO, is seen in Fig. 50, | during cooling into a more or less highly dispersed 
on page 29, and after relief polishing, in Figs. 51 and | mixture of ferrite and martensite. 
52, at a low and high magnification, respectively.| It has long been known that the possibility of obtain- 
Fig. 50 (HNO, etch) shows martensite grains (with an | ing homogeneous martensite after cooling decreases 
even surface) in a ground-mass of ferrite (with an | strongly with a decreasing carbon content in the steel. 
uneven surface). Almost parallel to the boundaries | It is for this reason that it is very difficult, in the case 
of the martensite grains certain troostitic areas appear. | of low-carbon steel, to obtain the (higher) electrical 
Nothing definite can be stated with regard to how these | resistivity corresponding to an even distribution of 
formed in relation to the visible martensite boundaries. | the carbon. An illustration of this is given in a paper 
Fig. 51 (relief polishing) shows that the martensite | by Benedicks and the present author (1918), in which 
areas stand out in fairly high relief against the ground- | it was established that even after sudden quenching 
mass of ferrite (illumination from the upper right-hand | from a high temperature (950 deg. C.), a separation of 
side), which accords with the fact that the hardness of | ferrite lamelle within the martensite ground-mass 
the martensite is considerably greater. Further, there could be quite distinctly observed under the micro- | 
appears very distinctly in most places a decided double- | scope. This has since been corroborated by Enlund. 
outlining, which is still more apparent at a higher | It follows that if the outer (suddenly heated) parts of 
magnification (Fig. 52). These double outlines may | the austenite areas, poorer in carbon, have been cooled | 
be due to the fact that the relief-polishing effect is | from a temperature of only about 25 deg. above Ary, | 
more pronounced on the inside of the grain boundaries, | the separation of ferrite may actually take place, though 
an indication that these are less hard than marten- | highly dispersed and not discernible microscopically. 
site, but harder than ferrite. The intermediate range| The explanation offered of the occurrence of the 
brought out in this way may evidently be identified as troostitic metaral in the hypo-eutectoid steels there- | 
the troostitic component in Fig. 50. As its outer! fore seems quite plausible, and in accordance with it 
boundaries (towards the ferrite) appear to be much | the metaral will be encountered in peripheral parts of 
sharper than the inner boundaries (towards the marten- | austenite grains, the carbon content of which has been 
site), the latter besides often having a concave con- | lowered during the rapid heating owing to dilution by | 
figuration on the outside, the impression is apt to/the surrounding ferrite. It therefore seems desirable | 
present itself, though vaguely, that the troostitic|to find a special designation for such a metaral of | 
component has grown in an inward direction, towards | colloidal character, in which the disperse phase is not | 
the martensite grains. With the object of gaining | cementite, as in troostite, but ferrite. In order not | 
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further knowledge regarding the troostitic com- | to introduce a new name, the term hypotroostite will be 
ponent, experiments were carried out with another | applied in the following. The question now arises in | 
steel, containing 0-32 per cent. carbon. | 


how far the component observed in steels with 0-11 | 


Whereas, previously at this temperature hypotroostite 
occurred abundantly, none was now found. Instead, 
a fairly distinct needle structure was observed in 
the martensite grains. This needle structure may be 
due to separation of ferrite of such a character as to be 
visible under the microscope. One of the specimens 


was heated at only 1-4 deg. above Ac, for 1 hour, 
| followed by quenching in water. No trace of hypo- 
| troostite could be found, and the lamellar pearlite had 
vanished completely after this treatment. Another 


specimen was heated up to Ac, + 4:0 deg., a temi- 
perature which had previously been found to remove 
lamellar pearlite completely, giving hypotroostite. 
It was then allowed to cool in the furnace (at a reduced 
current intensity) to a temperature of 1 deg. above 


‘ Ar,, with subsequent cooling in water. No hypotroo- 


stite occurred there. Strangely enough, however, some 
pearlite appeared. This must have been separated 
during the cooling, and no doubt stands in relation to 
a certain heterogeneity of the steel. 

Investigations on Heterogeneity —On studying the 
transformation interval and the hardening structures 
of steel with 0-81 per cent. carbon, the conclusion was 
drawn that the varying solubility encountered in 
different pearlite grains cannot be due to the alloying 
elements themselves present as contamination, but to 
their irregular occurrence in the steel. The elements 
to be considered are silicon and manganese; the 
amount of other elements present is too insignificant. 

A specimen containing 0-81 per cent. of carbon was 
quenched in water after having been heated for 30 
minutes at a temperature of 1-8 deg. above the com- 
mencement of Ac,. After etching with sodium 
picrate, the metarals martensite, sorbo-troostite, and 
residual pearlite were clearly visible. It, however, 
also appeared very distinctly that the pearlite grain 
was situated within a martensite area which had been 
coloured more strongly by the picrate than the more 
peripheral parts. Observations at lower magnifications 
confirmed as the regular behaviour. 

Continued observations showed that the martensite 
around a remaining pearlite grain was attacked less by 
HNO, than the remaining mass; the difference though 
not great, is discernible. Fig. 56, annexed, shows 
a specimen of 0-81 per cent carbon steel, heated 
15 minutes at Ac, + 1-8 deg. before quenching in 
water, and attacked by sodium picrate. The mottled 
structure is exceptionally characteristic, and it seems 
to tally with the circumstance that the heterogeneity 
is due to a primary dendrite structure. In reality, 
the lighter areas present a great similarity to dendrites, 
the darker consequently corresponding with the den- 
drite interspaces. 

It is not possible without knowledge regarding the 
quaternary Fe-C-Si-Mn system, @ priori to state 
anything definite concerning the manner in which 
silicon and manganese are distributed in this structure. 
In view of the conditions prevailing in the binary Fe-Si 
system, however, it may be expected that silicon would 
concentrate in the interspace between the dendrites, 
while manganese, on account of its great similarity to 
iron, and the great reciprocal solubility of these 
elements, may scarcely be expected to be very unevenly 
distributed. It therefore seems reasonable to expect 
that those parts of the surface coloured most darkly by 
an attack of sodium picrate are those where silicon has 
concentrated. This agrees with the fact that it is 
always in these parts that the pearlite areas are found 
which remain for the longest time. It is evident that 
silicon, being more soluble in a-iron than in y-iron, raises 
the position of A, and A,, respectively. This must 
involve a higher temperature for the pearlite solution. 

The most simple explanation why the parts richer 
in silicon apparently obtain the darkest colour from 
an attack with picrate is that it may be said to be 
due to the capacity of picrate to separate carbon from 


| cementite, the carbon giving rise to the dark colour. 


Dark colouring may therefore be expected in such 
parts of the prepared surface where cementite is more 


easily decomposed than otherwise. It is well known 


that the presence of a greater content of silicon very 
much facilitates the thermal decomposition of cementite 
(at the solidification of cast iron). It therefore seems 
quite plausible that small contents of silicon will have 
the effect of causing the cementite, dissolved in the 
iron, in the martensite, to decompose more easily 
into iron and colloidal carbon on chemical attack with 
sodium picrate. An increased silicon content within 
certain ranges, therefore, ought to have a favourable 
influence on the dark colouring of these on etching. 
The etching experiments on a steel containing 0-32 
per cent. carbon, confirmed the conclusions drawn. 
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FLOAT-CONTROLLED LARNER-JOHNSON VALVES. 
CONSTRUCTED BY MESSRS. J. BLAKEBOROUGH AND SONS, LIMITED, ENGINEERS, BRIGHOUSE. 
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piston. Thus, when the pressure | 


I THE NEWCOMEN SOCIETY. 
is the same above and below the | 


piston, the pilot valve will be | Tue Cornish mines formed one of the cradles of 


seated on its orifice in the main | gineering in this country, and the names of some 
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plunger and the latter will be | of the mines and of the engineers connected with them 

: are written large across the history of metalliferous 
mining and mechanical engineering. Mining has been 
carried on in Cornwall from times immemorial, but 


closed. If pressure is relieved on the upper side of 
the pilot-valve piston, this will rise, and if this relief 


JOHNSON VALVES FOR’ THE i } 
be given through any of the three ports and pipe con- 
SUGAR LOAF-RUBICON SCHEME. mecthans with vd ms: To V, and Vz, it will be obvious 
In connection with the Sugar Loaf—Rubicon Hydro-| that the piston will rise to the corresponding port 
electric scheme in Victoria, two special float-controlled | level, finally closing the port and coming to rest. 
Larner-Johnson valves have been supplied by Messrs. Supposing the water lev 
J. Blakeborough and Sons, Limited, Brighouse, Yorks. | valve closed, as shown in 


FLOAT - CONTROLLED LARNER - 


These valves were intended to supply balancing tanks | at the bottom and Vg, at the top, of their respective | 


for compensation water, and were required to operate | cylinders: if the water level of the float fall, the striker 
under rather unusual conditions. It was specified that | will catch the roller on the long lever pivoted on the 
the valves should be closed with the reservoir water at | adjustable screwed pillar, and V, will be allowed to 
the highest level, opening on a fall of level, and that rise, under the action of a spring underneath it. As 
they should remain open through any further fall, to a| it does so it puts, according to the amount of the 


further, and remaining closed until the normal level 
was restored. Two such valves were supplied, both 
with an outlet diameter of 8 in., capable, under a head | V,. This allows the pilot-valve piston to rise to the 
of 20 ft., of passing approximately 175,000 gallons per | position corresponding with the port opened, as 
hour. One valve was installed at Beech Creek and the | described above. When V, is in its top position the 
other at Lubra Creek, and both are adjusted to open| main valve will be full open, and will remain in 
fully on a fall of reservoir level of 1-24 ft. They are,| this position through a further fall of water level. 
however, arranged so that the main valve commences | With both valves in the top position all their ports 
to open at different levels in the two cases. | are open to exhaust by way of the other valve body. 
_ The valves are illustrated in Figs. 1 and 2 annexed,| After a certain fall, however, the operating lever, 
in connection with which we may state that the} moving down the jaws on the valve-stem extension of 
Larner—Johnson type of valve is controlled by the| V,, will ultimately make contact with the head of this 





internal pilot valve throttling a small exit in the point | valve, and further fall will move it downwards, in | rs ( 
of the main valve piston. If this orifice is closed, | the end closing the exhaust cross-connection from V,. | shafts and driving levels, while the latter worked out 


pressure builds up through the small needle valve inside | This allows pressure to build up again above the piston 
the valve body, on the left in Fig. 2, which moves! in the pilot-valve cylinder, and the main valve closes. 
the plunger down on to its seating. If the orifice is} Continuing the cycle, if the float should begin to 
opened by withdrawing the pilot, the internal pressure | rise again the valve V, will rise under spring action and 
falls owing to the throttled supply through the needle | will open its ports to exhaust, allowing the pilot valve 
valve, and pressure, building upon the outside annular | to rise, and the main valve will open, remaining open 
shoulder of the main plunger, forces the latter back | until the lever has depressed the valve V, to its lowest 
off its seating. The pilot valve may be operated by| position. This will have the effect of again closing the 
hand or automatic gear, or float, according to the | main valve. 
type of installation. In the present instance, in order to| main valve is controlled by a throttle interposed 


The speed of opening and closing of the | 


comply with the conditions, the float is made to work | between the Pitot tube and the pilot-valve cylinder, , 


two auxiliary valves controlling the pilot valve, instead | and by the needle valve in the side of the main valve 
of working the latter direct. These valves are indicated | body. Adjustment as regards high and low water 


three ports and corresponding pipes, shown diagram- | which acts as a fulcrum for the operating lever. 
matically only by dotted lines in Fig. 2, with three} As leakage past the control valves is of no conse- 
ports at different points in the pilot-valve cylinder. | quence, these are of the plain piston type, arrange- 
The latter is under pressure from the “ Pitot” tube | ments being made to drain off any water thus escaping. 
orifice, connection being made with both sides of the| In this way packings have been eliminated. 


| with the application of steam to pumping in the 
| eighteenth century an entirely new chapter was opened. 


As captains of mines or otherwise, there were the 


el to be high and the main | Trevithicks, the Woolfs, Harvey, Bull and Vivian, 
Fig. 2, the valve V, being | all contemporaries of Boulton and Watt, and it is 


around their lives that much of the interest in Cornish 
mining centres. In writing the life of Richard Tre- 


| vithick (1771-1833), Francis Trevithick, in 1872, used 
|some of the old mine account books, which go back 


asfaras1765. These have, fortunately, been preserved, 


(and through a further examination of them, Mr. A. 


determined amount, closing again if the level fell still | movement, first of all one port, and then the second | Titley, in a paper on “ Cornish Mining ”’ read to the 


and third, in communication with the exhaust, which , 
is by way of a cross-connection to the base of the valve | 


Newcomen Society on December 17, was able to give 
many interesting particulars of the organisation of 
the mines during the latter half of the eighteenth 
century. 

Under the old law it required six shareholders or 
adventurers to form a Cost Book Company, and it 
was into the Cost Book all important transactions had 
to be entered. Under the captain or manager of a 
mine would be pit and shaft men, engine and firemen, 
kibbal lauders, whim drivers, burning-house men, 
carpenters, smiths, masons, and others. The real 
miners were divided into two classes, ‘‘ tut-workers ”’ 
and “‘tributers”’—the former employed in sinking 


the ore. The tributers became specialised geologists, 
depending for their success on their knowledge of 
ores and their capacity to judge the probable yield. 
Work underground was carried on in three eight-hour 
shifts or ‘‘ cores,’ each eight-hour shift ranking as a 
“stem”? for payment. Fines were imposed for 
breaches of the regulations, small monthly deductions 
were made for medical attendance, and gratuities 
were paid on the occasion of a holiday. The maximum 
pay of any individual appears to have been about 
40s. to 50s. a month. Women did some of the work, 
such as bucking or breaking the ore with a hammer. 
Against the name of Ann Heather, for instance, is the 


by V, and V, in Fig. 2. They are each connected by | levels is allowed for by means of the screwed pillar | entry, “‘ Bucking 319 Barrows of Calcined work at 6d. 
¥ ' | per every 15 Barrows, 10s. 7d.” 


One of the account 
books quoted from by Mr. Titley gives a list of no 
fewer than 86 mines producing ore in 1777-79, together 
with the assay of the ore, the prices offered and realised, 
and the purchasers. 
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+¢ ENGINEERING ’’ ILLUSTRATED | to a normal or radial position and to the chamber axis | 


in order to impart a swirling, turbulent motion to the 
PATENT RECORD. flames and gases issuing therefrom. A feed conveyor 24 

SELECTED ABSTRACTS OF RECENT PUBLISHED | is arranged as a virtual continuation of the floor or 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. | base at the inlet of the furnace. The conveyor not 


The number of views given in the Specification Drawings is stated only feeds the material through the furnace, but facili- 


in each case ; where none is mentioned, the Specification is not | tat 
illustrated. continuous lengths. A second conveyor 31 may be pro- 
Where inventions are communicated from abroad, the Names, &c., | vided at’ the other end of the furnace driven synchron- 
of the communicators are given in italics. |ously with the first in order to avoid handling the 
Copies of Specifications may be obtained at the Patent Office Sales | material before it has cooled sufficiently to enable it 
>, on y Ndi : ¥ D p r .C.§ | 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at |to be handled without damage. (Sealed.) 


mye sriaget ae vepet dod — j ca i 

The date of the advertisement o, e acceptance of a Complete | 

Sienneciion is, in each case, given after ie abstract, untes the | MOTOR ROAD VEHICLES. 

Patent has been sealed, when the word “Sealed” is appended, 

Any person may, at any time within two months from The date of | ye as J. ro anes meets _ - :. — 
the advertisement of the acceptance of a Complete Specification, | of MORVOR. % arburettors. (3 figs.) March 11, 1929. 
give notice at the Patent Office of opposition to the grant of a|—This invention relates to carburettors having moving 
Patent on any of the grounds mentioned in the Acts. | pistons and its object is to provide means for keeping 

| the piston rod bearing permanently lubricated so that 
the well-known tendency to stick is obviated. An oil 
container A replaces the usual screw-threaded ventilated 
cap nut. Within A is a tube D open at its lower end and 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


326,993. Bentley Motors, Limited, Cricklewood, | 
and W. O. Bentley, Cricklewood. Pistons. (6 Figs.) | 
March 14, 1929.—The invention relates to pistons for | 
internal combustion engines of the kind in which the | 
crown and skirt are separate members interconnected | 
by the gudgeon pin passing through a pair of eyes formed 
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(327,266) 


closed at its upper end, the wall of the tube being formed 
| with perforations EZ through which oil may be drawn 
| from the container into the tube and on to the top of the 
| piston by the suction action of the latter. The tube D 
is provided with an inner tube G between which and D 
| is fitted a tubular wick J. Openings K near the lower end 





(326,993) 


in each member. According to the invention, the piston | of the tube D allow oil to pass to the wick from the con- 
has a skirt 2 and crown 8, connected by means of the | tainer and thence to the piston. (Sealed.) 


gudgeon pin 11, passing through eyes 3, 10, respectively | 339 698. White and Poppe, Limited, of Coventry 
therein, and the skirt is provided with external grooves 4| gna J. §. Thompson, of Coventry Rican Rings. 
for piston-rings 5 and radially-resilient packing 14 is | (2 Figs.) “Marah 14. 1990.—_A piston ring is formed by 
inserted in grooves between the skirt 2 and crown 8. pressing Biit lokiealinat or strip BPR AI an acon aires Cbs 
ing 1é is eupported ‘by a rib 12 on the crown edapted |°Yeral! diameter of which is slightly larger than the bore 

- ae a = = - ; BP Cc 3) y c > ” s =a. > 
to extend into the interior of the skirt. This enables |° ‘© “YNCer fo Wiel the ring 18 to be les “ 
the skirt to be made thinner and lighter, and to a small 
extent fitting is simplified. (Sealed.) 


LIFTING AND HAULING APPLIANCES. 


327,070. J. Meredith, Newbold, Chesterfield. 
Conveyors. (3 Figs.) June 28, 1929.—The invention 
relates to the driving mechanism for reciprocating 
conveyors of the trough type for conveying coal. The 
invention further relates to the kind of conveyor in which | 
the trough has a quicker return motion than forward | 
motion, and in which it is caused to rise during the slow 
motion, and to fall during the quicker motion. The | 
trough is carried by the upper ends of links ¢ pivoted 
at their lower ends to a fixed part e of the frame. The 
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(30.828) } 








+ | annulus so formed is hardened, and its outer periphery 
| is ground circular to a size slightly larger than that of the 
jeylinder. The ring is then split at 2 radially and is 

e lastly ground to its final overall dimensions with the 

gap closed. The inner edge 3 on the underside may be 

bevelled as shown. (Sealed.) | 

STEAM ENGINES, BOILERS, EVAPO- | 

















(327,070) iy 


reciprocating motion is given to the trough by means 
of elliptic gear wheels n, /, k, meshing together, one n RATORS, &c. 
being driven by the engine and one k& giving motion to 324,738. K. A. Spearing, Westminster. Distri- | 
ashaftj, which by means of a connecting rod g transmits bution of Pulverised Fuel. (4 Figs.) November 16, | 
the motion to the trough. Three or more elliptic gear _1928.—The invention concérns the distribution of pul- 
wheels are employed, all gearing together, the first being | verised fuel by means of air under pressure. According 
driven by the engine and the last giving motion by the | to the invention, there is provided in a supply pipe 1 for 
eccentric ¢ and the connecting rod g to the trough, | pulverised fuel, and in the region of the inlet orifice of a 
the intermediate elliptic or gear wheel merely acting to | branch pipe 2, opening into the supply pipe and serving 
convey the motion and to vary further the differences | to conduct material away from the supply pipe 1, a 
in the speeds imparted to the last elliptic wheel of the | sleeve or equivalent member, 5, having a bore somewhat | 
train.—(Sealed.) smaller in cross-section than the supply pipe, and movable 


MINING, METALLURGY AND METAL 
WORKING. 

326,562. J. R. Garner, Wincobank, Sheffield, and 
J. H. Royston, Wincobank, Sheffield. Annealing | 
Furnaces. (6 Figs.) December 20, 1928.—The invention 
relates to annealing furnaces of the tunnel type with an 
enlarged chamber near the irlet end and with burner 
openings in the chamber. According to the invention, | 











24 | | relatively to the orifice of the branch pipe 2 and in the | 
faim liner al | longitudinal direction of the supply pipe 1. Preferably | 
= |} the sleeve is of a convergent-divergent form, similar | 


(326.562) to a Venturi tube, and the inlet portion of the branch | 

; ipe projects into or towards the throat of the sleeve, 
metal tubes, rods and like elongated articles are annealed | its orifice being substantially coaxial therewith. By 
by connecting temporarily individual articles into con-| such an arrangement the flow of the material passing 
tinuous lengths and feeding a number of such continuous | through the supply pipe may be modified immediately 
lengths through the furnace, the floor of which is formed | adjacent to the orifice of the branch pipe so that by 
with longitudinal grooves or channels each adapted to | adjusting the position of the sleeve a greater or less per- 
accommodate one of the continuous lengths. The furnace | centage of the material passing through the supply pipe 
has an enlarged cylindrical chamber 21 near the inlet}may be caused to enter the branch pipe as desired. 
end 22, provided with burner openings 25, inclined both | ( Sealed.) 





es the temporary connection of separate lengths into | 


327,265. Drysdale and Company, Limited, of 
Glasgow, and W. Drysdale, of Glasgow. Recipro- 
‘cating Engines. (8 Figs.) March 11, 1929.—This 

invention consists in a reciprocating piston crankshaft 
| engine in which the webs of the crankshaft are formed as 
|eccentrics and are employed to operate the valves. 
a is the working cylinder, 6 the piston, ¢ the piston rod, 
j the connecting rod, d the crankshaft, e the crank-pin, and 
f the crank webs. These crank webs are formed as eccen- 
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trics and are employed to operate the admission valve hk 
|and the independent exhaust valve k. ,The valves are 
| operated by valve rods m and n from the eccentric webs 
|f, which are encircled by sheaves g. The sheaves are 
| formed on both sides with lugs r, s. Each lug r is pivoted 
to the top end of a lever ¢ fulcrumed on the frame atu and 
each lug s is pivoted to the valve connecting-rod v, which 
actuates the valve rods m orn. The admission valve h 
is operated by the eccentric web at the one side of the 
crank, and the exhaust valve k by the eccentrie web at 
| the other side of the crank. (Sealed.) 


TEXTILE MACHINERY. 


327,022. H. Sheard, Ravensthorpe, Dewsbury. 
Warp-Tensioning Devices for Looms. (1 Fig.) 
April 11, 1929.—This invention relates to devices 
employed in looms for relieving the tension on the 
warp threads when the shed is changing. According 
| to the invention the back swing is formed as a simple 
| lever @ pivoted at one end 6. At a short distance from 
| the pivot the lever is formed with a depending projection 


| 








(327022) 


le, the lower portion of which is fashioned to form a 
| 


slide cl. A boss or part d, adapted to fit on this slide 
cl, has an extension dl towards the pivot end of the 


| lever a, and this extension lias an open-topped recess 


d2 for the reception of the end of the back rail. A 
screw g passing through threaded openings in lugs 
e, f, enables the position of the rail-supporting member 
to be varied. A bolt hk, passed through the sliding 
boss d and through a slot c2 in the depending projection ¢, 
enables the rail-supporting member to be secured in the 
desired position of adjustment. (Accepted April 2, 
1930.) 


MISCELLANEOUS. 


327,403. T. F. Gray, of Stockport, and Victory 
Valves, Limited, of Stockport. Valves. (4 Figs.) 
January 1, 1929.—This invention relates to valves for 
steam, hydraulic or other fluids, built up from wrought 
steel sections welded together, and it consists in the use 
of loose flanges upon its inlet and outlet branches, and 
upon the body for the cover piece. Before the parts 
of the valve body and branches are welded together, loose 
collars a and 6 are passed thereon, one upon each branch 





c, and one upon the valve body d where the cover piece e 
is to be attached. The collars have bolt holes for the 
reception of the bolts f by which the valve is bolted on to 
a pipe line and the cover e is secured to the valve body. 
Small flanges g at the end of each branch and on the valve 
body serve as abutments for the collars. As the collars 
are loose they can be adjusted to any angular position 
to suit the bolt holes in the flanges upon the pipe lines and 
in the cover piece. (Sealed.) 
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AND COMPANY, LIMITED. 


In the halcyon days of British engineering, our 
products found their way to all parts of the world, 
and so long as their quality was maintained, further 
orders followed almost as a matter of course. The 
reason for this happy state of affairs lay in the 
fact that foreign competition was either non- 
existent or negligible. Nowadays, when such 
competition has to be faced in an acute form, even 
in our home market, it is no small achievement that 
certain British firms should still enjoy a world- 
wide reputation for their products. Amongst these 
firms, Messrs. Reavell and Company, Limited, of 
Ranelagh Works, Ipswich, occupy a noteworthy 
position, since it is safe to say that wherever com- 
pressors may be required, a Reavell product will 
certainly receive careful consideration. To a certain 
extent, the high status achieved by the firm illus- 
trates the advantages of specialisation, but specialisa- 
tion gua specialisation is no more a guarantee of 
success in engineering than in, say, the medical 
profession. To be fruitful of results, it must be 
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two ends, and the finished part stores alongside. 
While providing ample space for these activities, 
their removal from their old positions has greatly 
facilitated the rearrangement of the machine shops 
under the group system, which has been found to 
be most suitable for the type of work handled. The 
new bay, which is illustrated in Fig. 8 on page 34, 
has a roof span of 70 ft., and an overall length of 
nearly 300 ft. While the older bays had roofs of 
the saw-tooth pattern, with north lights, a symmet- 
rical roof with double lights on each side has been 
adopted for the new bay. It may be noted, in 
passing, that in the original buildings the roofs 
were carried on cast-iron open columns, and this 
form of support was also adopted for all early 
extensions to the main block. The roof of the new 
bay is, however, carried on built-up steel columns, 
in accordance with modern practice, as shown in 
Fig. 8. To reduce disturbance to a minimum, the 
old cast-iron columns supporting the roof of the 
adjacent bay were left in position, and can be seen 
to the right, beside the new steel columns in the 
figure. The new bay is divided longitudinally, by 


the row of columns seen on the left, into the packing 











ee LLL 


















ceed ee eed ee pe 
(22734) ~ 


associated with ability in both design and con- 
struction, and the growth of Messrs. Reavell’s 
business is a sufficient indication that, in their case, 
these qualifications are not wanting. 

We have described the Ranelagh works on two 
previous occasions,* in 1900 and 1913, and it is 
the purpose of the present article to deal with the 
developments which have taken place since the 
latter date. Dealing first with the buildings, the 
growth of the factory can most readily be followed 
by comparing the key plan, Fig. 1, annexed, 
with the corresponding plan given on page 861 of 
our issue for June 27, 1913, it being of course 
appreciated that the new plan is reproduced to a 
smaller scale. It will be noticed that the main 
block of buildings has been extended at each end, 
and also at the side remote from Ranelagh-road, 
while the frontage has also been extended by con- 
tinuing the office block in the direction of the 
foundry. The position of the cupolas and core 
ovens has been changed in the latter building, and 
a new bay has been added on the western side ; 
While the old pattern store has been demolished, 
and a new and larger two-storey workshop erected 
in its place. Finally, a new-pattern store has 
been erected in the corner bounded by Ranelagh- 
road and the railway sidings, and three small 
buildings, comprising a store, smith’s shop, and 
garage, have been erected adjacent to the sidings. 
The uses to which the various buildings are put is 
indicated on the plan. The most important exten- 
sion is the new bay devoted mainly to erection work, 
with the packing department and test house at the 

* See ENGINEERING, vol. lxix, page 173 (1900), and 
vol. xev, page 861 (1913). 






We do not wish to suggest that the earlier layout 
of the works was in any way defective, and it is 
only necessary to refer to our previous descriptions 
to see that this was not the case. Quoting from 
our article written in 1913, for example, we then 
gave it as our opinion that the Ranelagh works 
were one of the factories coming within the best 
class in this country. The growth of any business, 
however, necessitates rearrangement from time to 
time to avoid congestion at local points, if not 
throughout the whole works, and rearrangement is 
also necessitated in order to take full advantage 
of the latest developments in engineering practice. 
Two examples may be taken from Messrs. Reavell’s 
works to illustrate our point. Considerable develop- 
ments have taken place in the technique of milling 
and grinding in the past few years, and many 
operations that were previously performed on 
the lathe or shaping machine are now carried out 
on millers or grinders. This has necessitated the 
creation of specific milling and grinding bays in 
the Ranelagh works. Again, the method of passing 
the work from machine to machine, and of conveying 
material to and from the stores, has materially 
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department, erecting shop, and new test house on 
the inner side, and the paint-spraying shop, com- 
pressor house and finished-part stores on the outer. 
The erecting ghop is some 50 ft. wide, and the 
finished part stores 20 ft. wide. As will be clear 
from Fig. 8, the former is spanned by an overhead 
travelling crane, while semi-Goliath cranes run 
along each side below the traveller. The main 
crane is of 20-ton capacity, and the smaller cranes 
of two tons’ capacity. The cranes were manufac- 
tured by Messrs. Herbert Morris, Limited, of 
Loughborough, and the combination of overhead 
travelling and semi-Goliath cranes follows the 
system adopted in the maker’s own works. Before 
leaving the erection bay, it may be mentioned that 
the shop is illuminated, after dark, by cross flood- 
lighting, some of the lamps being visible in Fig. 8. 
The finished-part stores hardly call for comment, 
but it may be mentioned that, as the majority of 
the products of the firm are not of great size, a plat- 
form roof has been introduced at a height of some 
15 ft., thus doubling the floor space. A view of the 
lower store is reproduced in Fig. 13 on page 48, 
showing the roof referred to, and incidentally, the 
excellent system of natural lighting. The construc- 
tion of the remaining new extensions do not call for 
comment, as they are designed to harmonise with the 
earlier buildings with which they are associated, and 
which were described in our previous articles on the 
works. 

It will be noticed, by comparing the two plans 
already referred to, that the extensions have rendered 
possible a more advantageous arrangement of the 
shops, besides affording room for new equipment 
and for more convenient handling of the work. 








advanced in the last decade.* Thus, in * 1913, 
material was handled in the works under discussion 
mainly on trucks running on rails laid throughout 
the works, but to-day, these rails have been taken 
up and replaced by concrete tracks, on which the 
material is more expeditiously moved from point 
to point on Lister platform trucks. 

Before leaving the extensions, a word may be 
said about the advantages gained from the additional 
space rendered available. Dealing first with the 
office block, it may be recalled that under the old 
layout, part of the ground floor was occupied by 
the raw-material stores, and part of the first floor 
by the pattern shop. While .the location of the 
stores immediately adjacent to the eastern works 
entrance possessed certain advantages, as it enabled 
material to be passed direct to the stores without 
travelling through any part of the works, the pattern 
shop could not be said to be well located, as it was 
at the opposite end of the works from the foundry. 
The greatest objection to the old arrangement, 
however, was that it prevented the natural expan- 
sion, with the growth of the firm’s business, of the 
departments concerned. It will be noticed that 
under the new arrangements, an equally convenient 
site has been found for the raw material stores 
adjacent to the western works entrance, while the 
pattern shop has been located beside the foundry. 
The old pattern shop has been utilised for the turbine 
drawing office, and the old stores are now occupied 
by the accountancy department. Apart from these 
conversions, the offices have been generally enlarged, 
as stated, by an extension of the building to the 
west, thus providing adequate accommodation for 
all departments. 








THE WORKS 





OF MESSRS. REAVELL AND COMPANY, LIMITED, 








| JAN. 9, 1931. 





IPSWICH. 











As regards the re-arrangement of the works proper, 
reference has already been made to the increased 


space afforded by the transfer of the erecting shop | 


and finished part stores to the new bay. It will 
he noticed, by comparing Fig. | with the older 
plan, that the location of the testing shop, power 
house, and boiler house has not been altered, but 
that additional test beds have been laid down at 
the eastern end of the new bay adjoining the old 
testing shop. In an ideal layout, the erecting shop, 
test house, and packing department should perhaps 
follow the geographical order given, but it was not 
found possible to arrange this in the new layout 
of the works. As will be noticed from Fig. 1, the 
erecting shop is actually interposed between the 
test house and the packing department, but. this 
departure from the ideal is in no way serious, as 
assembled machines which have passed their test, 
and only require painting before packing, can be 
rapidly conveyed over machines being erected by 
the overhead travelling crane in the erecting shop. 
It will be noticed that the paint spray department 
is adjacent to the packing department, and it may 


Kia. 8. ERECTING SHOP. 


set. and a further Babcock and Wilcox water-tube 
| boiler. The principle of utilising the exhaust 
steam from the engines for heating the shops in 
winter is still employed, and the plant is also utilised 
for supplying steam for any engine tests that may 
| be undertaken. The bulk of the power required 
}for driving the plant in the works is, however, 
{obtained from the Ipswich Corporation, as in the 
|past. Due to the growth of the works, the sub- 
station shown in Fig. 1 has been constructed, the 
| 6,000-volt alternating-current corporation supply 
| being converted in this station to 460-volt direct- 
current for use in the works. The only other point 
calling for particular comment in connection with 
the extensions to the main block is that a small 
repair department has been located next to the 
jig store, the work in this department being kept 
entirely separate from the main output. The new 
building adjacent to the foundry is, as already 
stated, of two storeys, the upper floor constituting 
the pattern shop, with a materials-testing laboratory 
at one end. The bulk of the space on the ground 
floor is devoted to the manufacture of pneumatic 


as drew our notice when actually visiting the 
| works. 

It will be observed from the photographs repro- 
| duced that the shops are exceedingly well lighted, 
jand that the machines are well spaced down each 
| side of the central aisles, which are kept clear for 
| the free movement of the Lister auto-trucks already 
| referred to. The majority of the machines are 
| driven by belt from overhead shafting, with group 
|motor drive, but some of the larger tools are pro- 

vided with their own individual motors. When the 
| Shops were first equipped, American machines pre- 
| dominated, but we mentioned when describing the 
| works in 1913 that the majority of the newer tools 
| were of British make. The same remark is pro- 
| bably true to-day, and it is obvious from the large 
|number of such tools in the Ranelagh Works that 
| Messrs. Reavell have selected machines of home 
origin whenever possible. Among the new machines 


| which have been installed in the heavy-machine bay, 


| we noted a 48-inch Lumsden grinder driven by a 


| 30-h.p. motor and fitted with a magnetic chuck, a 
Soag boring machine, and the fine group of hori- 





be mentioned at this point that there is no dividing | hand tools, but an annexe on the same floor is | zontal boring machines shown in Fig. 7, which is a 
wall between these two departments, paint-spraying | utilised for the manufacture of Askania regulators. | view of the bay looking West. The products of the 


being carried out in a shop with an open front. 


These will be referred to later. The building, 


| firm lend themselves to the extensive employment 


There are two exhaust fans in the rear wall of this | which was constructed during the war, is provided | of repetition lathes, and the majority of the machines 


shop which are relied upon 10 withdraw mist and 
fumes, and it is interesting tc note that these fans 
have proved entirely effective whatever the direction 
of the wind. 

The redistribution of machining work and fitting 
in the main part of the works is sufficiently clear 
from a comparison of the two plans, but attention 
may be drawn to the fact that the old tool room, 
which was at the western end of Bay V, has been 
replaced by an entirely new tool room and jig store 
in the eastern extension of the works. The power 
station, which was described in ENGINEERING, 


vol. xev, page 864 (1913), still occupies the same | 


| with a basement used as a store. 

An excellent idea of the general layout of the 

/machine and fitting shops will be gathered from 

| Figs. 2 to 7, on Plate IV. 
to describe the equipment in any great detail, as 
much of it has already been dealt with in our two 
previous articles, and it is generally in accordance 

| with modern works practice. Every works, however, 


'has its own individuality, imposed in part by the 


/nature of the work handled, and in part by differ- 


We do not propose | 


|in the automatic bay shown in Fig. 4 are Herbert 
No. 9 combination units. Two Herbert full auto- 
matics have, however, recently been installed, and 
in the same bay we observed a Drummond Maxicut 
|lathe of the type described in ENGINEERING, vol. 
|exxvi, page 350 (1928). It may be mentioned here 
| that Widia steel is extensively used in the machine 
| shops, the machines on which it is employed having 
| been speeded up about 90 per cent. to enable advan- 


| tage to be taken of its fast-cutting capability. The 


‘ences of opinion amongst production engineers as | tools tipped with this steel are issued to each operator 


‘to the most economical method of carrying out 
It will, therefore, not be out of | for them until they are returned to the tool room. 


various processes. 


| personally, and he remains individually responsible 


site, but the capacity of the plant has been increased | place to make a brief review of the shops, calling} A view of the drilling bay is given in Fig. 6, the 


by the addition of a 200-kw. Belliss and Morcom 


}attention to such particular points of 


interest | majority of the machines being manufactured by 





























‘AVG Z ‘ON dO duvg ‘¢ ‘*9Ig 





wit 
PY 


©, "Hh ww 


go i UH bas 





| 








“AL (LV Id 


® ae 
" Ta ay 
Th 
» te 


‘daq iSa],, GNV dOHQ§ ONILLIIY °Z ‘Ol 


Na 





M2 Stal 
La nth: 

















“HOIMSdI 





Cee abng vas Suoydisosag 407) 


GaALINIT ‘ANVdNOD GNV TIHAVAA ‘SUSSAWN 


HO SHAOM AHL 





‘Te61 6 AYVANV(’) “ONTHUANTONG 














“Ss 





“SANTIHOV]AL ONINOG TWLNOZIYOH do donouy) 






‘L “SIA 





‘LNGWLAVdagG ONIMOG GNV ONIGNIYS) AAVAH *¢ 


: SIA 





‘AVG ONITIUG AAV ‘9 “DIY 





a 









































AVG €§ ‘ON ‘SHHLVT NOILVNIAWOD) AAVEH ‘FP ‘OM 





el ed Tage aaa 














AEN CSS ARTIS LORETO ane o 

















iether Reseebees candies ns eka eee 











208 > op 


ENGINEERING. 


os 


almost exclusively on compressors. It should, of 
course, be understood that this remark does not 





THE WORKS OF MESSRS. REAVE LL AND CO. ’ LTD. | apply to the war period, when the firm, in common 
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Fic. 9. Compressor HOovseE. 


Messrs. James Archdale and Company, Limited. 
The remaining machine tools in the works hardly 
call for particular comment, but mention should 
be made of the fact that a Churchill centreless 
grinder has recently been installed in the grinding 
bay. The tool room has been almost completely 
re-equipped, the new machines being mainly of 
German or English origin. 


Before leaving the main shops, reference may be | 


made to the compressor house illustrated in Fig. 9. 
The location of this house in the new bay has already 
been referred to, its position actually being adjacent 
to the paint-spraying department shown in Fig. 1. 
As will be seen from Fig. 9, it is equipped with two 
compressor sets, one being of the vertical type, and 
the other of the high-speed quadruplex type. Each 
compressor has a displacement of 500 cu. ft. per 
minute, and the air is supplied to the mains laid 
throughout the works at a pressure of 120 lb. per 
square inch. Either compressor is capable of carry- 
ing the full works load, and the reason for the dupli- 
cation is to enable a set of either type to be demon- 
strated when required. The compressors are coupled 
to 100 h.p. Crompton-Parkinson motors, and the 
control of each is completely automatic according to 
the air requirements. Either compressor can be 
switched in to take the works load in a few moments. 

The efficiency of the stores system in use is not 
infrequently au indication of the efficiency of a 
works as a whole, and if this criterion is applied 
to the Ranelagh works, it suggests that a minimum 
of waste is insisted upon either of time or material. 
The location of both the raw-material and finished- 
part stores in relation to the parts of the works they 
are required to serve has already been referred to, 
and mention has also been made of the convenient 
position of the raw-material stores for the reception 
of material delivered into the works. A general 
view of this store is given in Fig. 12 on page 48, the 
cutting-off department is shown in Fig. 14, and, as 
already stated, part of the finished-part stores in 
Fig. 13. The system ruling in the stores is that 
there is the usual store card for each bin, based on 
maximum and minimum stocks, which are revised 


every six months. Where the system differs from 
that in use in many works, however, is that the 


the value of the material being included, so that the 


determined with precision at almost a moment’s 
notice. This system is applied impartially to raw 
materials or finished parts. 

| Our description of the works as they now stand 
| would be incomplete without a reference to the 
| latest products, but before dealing with these, we 
may touch upon one or two points in the general 
organisation. In the first place, it should be 
mentioned that the works are still run on the 
premium bonus system, referred to in our earlier 
articles, but that the shop hours have been modified 
in accordance with modern views. 
being from seven till noon, and from one till tive- 
thirty, the hours are now from eight to one, and 
from two till five-thirty. A point with which we 
| were much impressed is that the pay desks are 


maximum. As a result of this arrangement, the 
whole of the men are paid their wages in the course 
of a couple of minutes. The attention given to this 
point suggests that the interests of the men are 
carefully considered, and it is impossible to visit the 


variety of ways. The location of the works within 
easy reach of the new residential areas enables 
the majority of the workmen to reach their 
homes for lunch either on foot or on bicycles, but 
for those who live at too great a distance to do this, 
a pleasant and commodious canteen is provided. 
Among the amenities placed at the men’s disposal 
is a 14-acre sports ground, which is controlled by a 
committee drawn from the workers themselves. 
Turning now to the products, the majority of our 
readers will be aware that the firm specialise on 
compressed-air plant, and although they at one 
time manufactured the Scott central-valve engine, 
the last of these engines was made some fifteen years 
ago, since when Messrs. Reavell have concentrated 





cards are entered up daily from the stores requisition, | 


stock in hand, together with its value, can be | 


Thus, instead of | 


located at a number of points throughout the shops, | 
each having to deal with a group of sixty men as a | 


works without finding confirmation of this fact in a | 


| with so many others, was engaged on the manu- 
facture of munitions. Practically the only product 
made by the firm at the present time not closely 
|associated with the use of compressed air is the 
| Askania regulator, of which a description was given 
|in ENGINEERING, vol. cxxviii, page 315 (1929). 
|The air compressors listed by Messrs. Reavell have 
| capacities varying from 1 to 20,000 cub. ft. of air 
|per minute, and they can be roughly grouped as 
follows. The range from | to 200 cub. ft. per minute 
is covered by single-stage compressors, of which a 
| typical example, coupled to an electric motor to form 
a self-contained tramway track repair unit, was 
described in ENGINEERING, vol. cxxviii, page 626 
(1929). Capacities between 200 and 400 cub. ft. per 
minute are met by quadruplex ball-bearing com- 
pressors, one of which was described in ENG@INE- 
| ERING, vol. cxxiv, page 324 (1927). These com- 
| pressors are remarkable for their accessibility, it 
‘being possible completely to remove the running 
gear in a space of five minutes. Between capacities 
of 400 and 5,000 ft. per minute, two-stage inter- 
cooled vertical compressors are available. We have 
described several of Messrs. Reavell’s compressors 
of this type in our columns, the latest example being 
given in ENGINEERING, vol. cxxiv, page 674 (1927), 
Apart from these compressors, which may be 
described as the firm’s standard range, Messrs. 
Reavell make a variety of others. Of these, 
perhaps the most important are turbo-compressors, 
ranging in capacity from 1,000 to 20,000 cub. ft. 
per minute, and low-pressure rotary compressors 
covering a range from 30 to 2,200 cub. ft. per 
minute. An example of the former was described 
|in ENGINEERING, vol. cviii, page 555 (1919), and of 
| the latter, in vol. cxxv, page 222 (1928). A variety 
|of Messrs. Reavell’s other products have also been 
| described in our columns, among the more interesting 
| of which may be mentioned three-stage marine air 
| compressors, compressed-air windlasses and other 
ships’ auxiliaries, turbo-exhausters for grain 
|elevators, pneumatic hoists for foundries, and a 
variety of garage appliances. We may perhaps 
| fittingly conclude our account of the works by 
| describing two of the latest products, illustrated in 
' Figs. 10 and 11, on page 36. 
The compressor shown in Fig. 11 is a large two- 
(cylinder model of the single-stage, double-acting 
| type, which has recently been supplied for operating 
| Sewage ejectors in connection with the Cairo main- 
drainage scheme. It is arranged for Diesel drive, the 
engine being supplied by Messrs. W. H. Allen, Sons 
and Company, Limited, of Bedford. The two cylin- 
ders are each 30 in. in diameter, and as the piston 
stroke is 12 in., the displacement is 4,850 cubic ft. 
per minute at a rotational speed of 250 r.p.m., the 
maximum working pressure being 30 Ib. per square 
inch. <As will be clear from the illustration, the 
machine is of the totally-enclosed type, and the 
crankcase and bedplate are heavily ribbed to ensure 
a rigid support for the cylinders. Doors of ample 
size are provided on each side of the crankcase to 
| give easy access to the working parts. The valves 
| are of the makers’ standard low-lift light plate type, 
with multiple ring plates of stainless steel. The lift 
| of the valves is controlled by light helical springs. 
It will be noticed from the figure that the cylinders 
are carried on steel columns, and these are of suffi- 
cient length to ensure that the part of the piston 
rod which enters the cylinders cannot also enter the 
| crankcase, so that there is no possibility of the 
lubricating oil in the crankcase being conveyed by 
the rods into the air cylinders. The latter are fitted 
with renewable liners. A wiper gland is fitted in the 
crank-case cover as an additional security. The 
crankshaft, connecting rods and piston rods are all of 
Siemens Martin forged steel, and are machined all 
over. The two connecting rod bearings are adjust- 
|able, and are white-metal lined. The piston rods 
are ground, and pass through deep stuffing boxes 
with adjustable glands in the lower cylinder covers. 
The pistons are cast of girder section, and are fitted 
with Ramsbottom rings. The crossheads are of cast 
| iron, and work in circular guides cast integral with 
the crankcase. Oil under pressure is supplied to all 


|the working parts by a valveless oil pump driven 














from the crankshaft. A relief valve and regulator, 
which can be adjusted from outside the machine, 
are provided, together with an oil pressure gauge. 

The small single-stage charging compressor, shown 
in Fig. 10, is a special design recently developed by 
Messrs. Reavell as an emergency compressor for 
starting purposes in connection with high-speed 
Diesel engines. It has a piston displacement of 
24 cub. ft. per minute at 1,000 r.p.m., the maximum 
working pressure being 450 Ib. per square inch. 
A unique feature of the construction is that there is 
no suction valve, the air being drawn through ports 
in the cylinder. Although, as stated, the com- 
pression is effected in one stage, the unit is highly 
efficient due to the very thorough cooling, while the 
form of construction enables the cost to be kept at a 
competitive level. The compressor is coupled to a 
Villiers two-stroke water-cooled petrol engine, 
developing 1-3 h.p. at 1,000 r.p.m., the coupling 
being of the flexible dise type. The small circulating 
pump, which can be seen in the illustration mounted 
on the front of the compressor, is chain driven, and 
supplies cooling water to both the compressor and 
engine cylinders, the two water jackets being in 
series. Although the set has only been on the market 
a few months, a large number have already been 
supplied to Diesel-engine builders and have given 
every satisfaction. 

In closing our account of Messrs. Reavell’s works, 
we may mention that the ground to the north of the 
shops is being made up at the present time, and that 
a considerable space will be rendered available by 
this means for extensions. If the past growth of 
the firm’s business, and their present activity in a 
period of acute industrial depression, may be taken as 
a criterion, there is little reason to doubt that such 
extensions will ultimately be required, and we may 
possibly have the pleasant duty of again describing 
the works in, say, another ten or fifteen years’ time. 
Our thanks are due in particular to Mr. W. Reavell, 
the head of the firm, and to Mr. H. A. Hartley, 
the works manager, for information supplied, and 
for affording us every facility for visiting the Rane- 
lagh Works. 
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Overstrain of Metals, By Major A. E. Macrar. London: 

His Majesty's Stationery Office. [Price ll. ls. net.] 
OVERSTRAIN, or straining beyond the elastic limit, 
occurs more often in practice than is generally 
recognised. It is usually accidental, taking place 
during the adjustment of the parts of a structure or 
machine to the load it is to carry. The assumption 
is frequently made that for practical purposes the 
material assumes a permanent set and then acts 
as if it had been originally of the altered dimensions 
with, if anything, a slightly higher elastic limit. 
Major Macrae gives the results of numerous experi- 
ments carried out at the Royal Arsenal, Woolwich, 
which are of general interest, although they are 
here applied specifically to the manufacture of 
cylinders and guns. In the latter, design stress is 
based on the elastic limit, the author claiming that 
the calculated factors of safety have a real value 
and suggesting, in comparison, that the use of 
working stresses based on the stress at maximum 
load, or ultimate stress, leads to an uncertain 
factor of safety. This would be true if failure 
always arose from permanent set. Experience has 
shown that higher design stresses based on enhanced 
elastic limits have not always been justified, failure | 
occurring from fatigue, the resistance to which is 
not equally increased. It is interesting to note | 
that the only results of fatigue tests by Dr. Haigh | 
given in this book show a shght decrease in the 
fatigue limit with enhanced elastic limit. This has 
no bearing on the manufacture of guns, but suggests 
that application in other cases must be governed by 
careful consideration of all the conditions. 

A metal is said to have been subjected to 
‘* overtension *’ (or “‘ overcompression *’), when the 
tensile (or compressive) stresses produced by 
external loads cause permanent deformation. | 
Although the stress-strain release to no-load is 
nearly elastic, the elastic limit for re-application of 
stress of the same type is much reduced, while there 
is no elastic range for stress of opposite sign. Thus 
all compression following ** overtension ” is “ over- 
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compression.’ However, suitable thermal treat-|frettage process, which consists of applying an 
ment raises the elastic limit in tension to the “‘ over- | internal pressure to a cylinder or tube sufficient to 
tensioning” stress, restores the elastic limit in| cause permanent set in the inner layers. On release 
compression, and thus increases the total elastic | of the internal pressure the latter are placed under 
range. Advantage is taken of this in the auto-| compression by the elastic contraction of the outer 
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layers, which remain under residual tensile stresses. 
A condition is thus set up similar to that obtaining 
from shrinking one tube on another. Experience 
shows that, although there is no measurable creep 
under load, repetitions of the internal pressure 
cause further permanent strains, and low-tempera- 
ture treatment to “ stabilize’ the cylinder (i.e., to 
make it elastic for repeated applications of the radial 
pressure in the bore up to the auto-frettage pressure) 
is found to be an essential part of the process. 
Early chapters of this book deal with the rela- 
tions between stress, strain and elasticity. As the 
limit adopted for strain under auto-frettage at 
Woolwich is 2} per cent., emphasis is laid on the 
use of optical recorders and the stress-strain dia- 
grams obtained with them. A following chapter 
gives in considerable detail the results of ‘* over- 
tension” and ‘ overcompression”’ tests on three 
gun steels, five other steels, and also gun metal and 
bronze. The series of experiments for each material 
is followed by corresponding deductions, besides 
which there are a number of very useful general 
summaries. These experimental results include 
the determination of the most suitable temperatures 
for the low temperature treatment of test pieces 
when actually under load, corresponding to the 
residual stresses in a cylinder after removal of the 
auto-frettage pressure. The fourth chapter deals 


with the elastic resistance of steel cylinders. From 
measurement of the internal pressures which 


actually caused permanent set in a number of 
cylinders, the “shear”? theory is adopted as the 
basis of formule which are developed for the 
stresses and strains in open-ended and closed 
cylinders, both monobloc and built-up. Numerical 
examples are given of the use of these formule, 
including a wire-wound, built-up gun chamber. 
In the next chapter formule are deduced for the 
relations between stress and strain during “ yield ” 
and “semi-plastic ’ elongation up to 23 per cent. 


“ao 


extension, and charts are given from which the | 


stresses corresponding to any strain under “ over- 
compression’ can be obtained. From 
formule are developed for the stresses and strains 
in cylinders subjected to auto-frettage, the “ equiva- 
lent simple” stresses and strains being used, 
corresponding to the results of experiments on test 
pieces. These formule are grouped together in a 
comprehensive summary which first gives a list of 
the notation used. 
distinetly confusing, and it would have been of 
advantage if additional information had been given 
in several instances. Earlier in the book rather 
lengthy and somewhat redundant explanations 
6D 
D’ 
but they are here (pp. 222-3) given in a manner which 
may lead to some confusion. Another point 
which does not tend to clear understanding is that, 
in spite of frequent reference to the limiting strain 
of the bore layer under load, which determines the 
permissible auto-frettage pressure, in no case has 
it been stated whether this is an actual strain or 
that corresponding to the “equivalent simple 
stress.” Of course, the reader is ultimately able to 
decide this from the context. 


had been provided of the symbols 8, 8D. and 


The following chapter describes the apparatus | 


employed to apply and measure the pressure in the 
vuto-frettage of tests cylinders, the experimental 


results agreeing with the calculations from the | 


formule already obtained. In the next chapter 
the design, calculation, manufacture and tests of 
two monobloc guns are given fully. The concluding 
chapter gives particulars of experiments on the 
application of the auto-frettage process to built-up 
evlinders. 

This book should prove of considerable value, not 
merely because of the details of experimental and 
manufacturing methods and apparatus, and of the 
records of numerous tests, but also by reason of the 
care and skill with which the latter have been 
correlated. The necessarily long mathematical 
sections are clearly written, and the work contains ¢ 
sufficient review of the principles of the strength of 
materials. Unfortunately the facility of reference 
leaves much to be desired, causing unnecessary 
difficulty both in the study of the volume and also 
n its use as a work of reference. The chapters are 
long, so that it is not easy to find any particular 


these, | 
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section mentioned in the list of contents. In the 
letter-press the records of tests are referred to by 
the series numbers, the page not being stated, while 
the series numbers are not given in the index. The 
necessity for repetition of over-tension (auto-frettage) 
and further heat treatment is dealt with at length, 
but no trace of this is found in the list of contents or 
in the index. The diagrams are exceptionally clear 
and instructive, apart from the use which would be 
| made of some in actual design, but no index of them 
has been provided. 





| Piping Handbook, By J. H. WALKER and SABIN CROCKER. 


| London: McGraw Hill Publishing Company, Limited. 
| [Price 25s. net.] 

THE purpose of this book is to provide authorita- 
tive data in general pipe work. The importance of 
| piping systems in modern power plants, in systems 
| of distribution, and in industrial operations justify 
|a@ handbook devoted exclusively to this subject. 
' The authors lay no claim to originality, for much of | 
| the work and many sources of information have been 
| tapped and appropriate matter assembled and 
| co-ordinated. The services of specialists have been 
| enlisted to contribute certain chapters. 

The title of the book inclines one to suppose that 
the contents have reference to the design and pro- | 
| portion of pipes, pipe fittings, hangers and supports, 
&c., whereas the authors, while dealing with these 
in a satisfactory way, also deal extensively, for a_ 
| handbook, with the flow of fluids, gases and vapours ; | 
| the properties of water, air, gases, steam and oils ; 
|frictional losses and various means of measuring 
quantities and pressures. The inclusion of this 
matter enables the user to analyse and understand 
the problem involved instead of working to a rule, | 
the construction of which might be obscure. Con- 
siderable attention is given to pipings and fittings 
of different materials and design and their field of 
usefulness. | 

The handbook is based on American practice and | 
|the Specifications are those prescribed by the 
| American Society of Testing Materials and other 
| American Societies. Apart from this the com- 
| prehensiveness of the matter dealt with and the 
| manner in which it is compiled will appeal to plant 
engineers generally. The book contains about 750 
pages, and the illustrations, like the printed matter, | 
are clear. 











A number of the symbols are | 


Textile Mechanics and Heat Engines, By A. Ritey and 
E, DUNKERLEY. London: Sir Isaac Pitman and Sons, 
Limited. [Price 15s. net. | 

THE authors of this book have been rather ambitious 

both as regards the title and the work undertaken. 

The only textile machinery referred to is that of 

cotton spinning, and nearly all this is confined to the 

first chapter. This chapter deals with the trans- 
mission of motion by belts, ropes, chains, gears and | 
cams ; several special drives are described and the | 
velocity ratios calculated, several types of epicyclic | 
| gears are illustrated and the velocity ratio worked | 

/out. The next six chapters deal with the principles | 

|of mechanics; part of this is developed on regular | 

lines, but much work is introduced beyond the ability | 
of the student. After defining power and giving the 
unit, an example is worked out to find the power 
transmitted by a rope, a formula is given for the 
|ratio of the tensions in the two parts of the rope, 
but no attempt is made to prove it. An attempt is 
|made later on to explain the relation between the 
tensions in a belt, but no proof is given and the 
use of the formula is simply an example in arithmetic. 

One page is taken up with the “ Design of Friction 

Clutches,” a cone tvpe is considered but no mention 

is made of the cone angle or the axial force, yet a 

formula is derived to give the horse power trans- 

mitted in terms of the mean diameter and the width 
of friction surface, a sketch of the clutch is given in 
which the edge of the inner cone projects beyond the 
outer cone, this overlapping length is assumed to be 
part of the bearing width of the clutch. A later 
chapter on elasticity covers 25 pages, it pretends 
to cover the properties and the testing of materials, 
simple stresses, bending moment diagrams, bending 
stresses and the deflection equations for beams, also 
the twisting of a shaft and the horse-power it can 
transmit. It is impossible to cover this work 





| 


| moments of inertia are I, and I, respectively. 








thoroughly as only elementary mathematics are 


- 37 
employed ; much of the work is no better than pocket 
book rules. 

The section on heat engines starts with heat 
problems and develops up to calculations and 
descriptions of steam engines, boilers and internal 
combustion engines. Much of this work is of a very 
poor quality, as for example the description of a 
cross-head is given at the foot of page 227 as 
follows :—‘* The cross-head converts the recipro- 
cating motion of the piston into a rotary motion 
by means of a connecting rod.” It is mentioned in 
the preface that “an endeavour has been made to 
present in simple form the theory of the various 
power plants.” The authors do not seem to have 
been very successful in this as there are many 
points which could have been made much simpler ; 
they are too numerous to detail. On the last page 
the choice of power supply is discussed, but no figures 
are given as to the relative costs. In comparing the 
advantages of electric current generated on site with 
the supply from the public mains, the generation 
on site is stated to be the cheaper method. The 
advantages of taking the current from a supply 
company are stated a few lines further on; one of 
these is “‘ cheaper price since special rates are appli- 
cable for industrial purposes.” It seems that which- 


| ever method is employed, such will give the cheaper 
| price. 


TORSIONAL FLEXIBILITY IN GEAR 
DRIVES. 
By W. A. Turtiy, B.Sc. 

WHERE reciprocating machinery is used, the 
question of torque fluctuation is often of great import- 
ance, and it is frequently necessary or desirable to 
reduce the amount of cyclic variation, particularly if 
gears are concerned. Instances of drives of this nature 
are: (1) Geared motor-driven reciprocating pumps 
and compressors. (2) Centrifugal pumps or blowers 
driven by reciprocating engines through increasing 
gears. The necessity for catering for a cyclic 
peak torque considerably greater than the mean 
torque in plant of this type involves the installation 
of gears much larger than would be demanded by the 
same nominal duty under constant torque conditions, 
and it is therefore natural to seek means whereby 
the magnitude of the peak torque may be reduced. 
This may be done by introducing into the drive an 
element of torsional flexibility which may take the 
form of a specially long shaft. It can be seen, how- 
ever, that mere torsional flexibility in itself is not 
necessarily advantageous, as it may give rise to 
torsional oscillation; in this article the con- 
ditions under which torque variations are reduced 
by shaft flexibility are investigated. 

Fig. 1, on page 38, represents a shaft of 
length /, connecting two rotating parts whose 
Let 
it be assumed that the torque at A is constant and 
that the torque at B has a periodic fluctuation. This 
arrangement might correspond to the connection 
between a reciprocating engine and a fan or centri- 
fugal pump; I, in such case would be the moment 
of inertia of the impeller and I, that of the engine 
flywheel, the engine exerting a varying torque on I, 
and the constant torque being the resistance imposed 
by the impeller. If a geared drive is used, it may 
easily be reduced, for dynamical purposes, to the 
simple arrangement of Fig. 1. In Fig. 2, for example, 
I, and I, are connected by shafts of lengths J, and /, 
and diameters d, and d, respectively, to gearing of 
reduction ratio R to 1. If a shaft of length 7 and 
diameter d is subjected to a torque T, the strain 


2 ‘a 





energy of the shaft is 3 


Cc d' 
32 
modulus of rigidity of the material of the shaft. If 
the torque in LM is T (and that in NP consequently 


RT). 


where is the 


. . fold 
Strain energy of L M 4 = ae 
ez 
32 
and 
, : R? T? i, 
Strain energy of N P = 4 -——— — 
: en 
© 33 


The strain energy of LM is thus the same as that of 


a shaft of unit diameter and length, 3 The strain 
1 








energy of NP is the same as that of a shaft 
running at the speed of LM, of unit diameter and 
R?1 

length ety y 


running at z times the speed of the primary shaft 


In general any shaft of diameter d 


has an “ equivalent length” on the primary shaft 
equal to oo times its actual length. It will be found 


convenient to refer each length of shaft to the pri- 


mary shaft by multiplying its actual length by =f 


and the length so obtained will be described simply 
as the * equivalent length.” 
If the shaft LM has an angular velocity that 


of NP is °- The 
represented by I, is $1, w* and that of the mass 
w 


Is ( R 
kinetic energy of I, at any instant is therefore the 


kinetic energy of the mass 


1 


2 


represented by I, is 


5 53 Saal 
same as that of a mass of moment of inertia Re 


mounted on the shaft L M. The arrangement shown 
in Fig. 2 is consequently dynamically equivalent as 
that shown in Fig. 3, for torsional oscillation, with 
which we are here concerned, is merely a periodic 


transformation of kinetic energy of the oscillating | 
masses into strain energy of the shafts, and vice versa, | 
and the two systems are identical in respect of kine- | 
tic energy and strain energy for any condition of | 


angular velocity and torque. 

Referring to Fig. 1, the mean torque at B must be 
equal to the (constant) torque at A, since in any 
complete cycle I, and I, turn through the same 


angle and the velocity of each returns to the same | 
value. The sum of the kinetic and strain energies | 
of the system is unchanged, and the work done | 
by the mean torque at B must be equal to that done 


Therefore, if 


Torque at B — Torque at A 


by the torque at A. 

7% 
T is a torque which ranges periodically over positive 
and negative values. 


Let 
q -= Fluctuating torque in shaft corresponding to T. 
J = Polar moment of inertia of the shaft section. 
© == Modulus of rigidity of the material of the shaft. 
0, = Angular displacement of I, from mean position. | 
6, = Angular displacement of I, from mean position. 


It is necessary to fix a convention for the sign of 
the torque. A shaft will be considered to have a 
positive torque when it exerts a turning moment in 
the positive direction on whatever is attached to it 
at its left-hand end. It will, of course, exert a 
negative turning moment at its right-hand end, 
hence the necessity for a convention. Considering 
the equilibrium of I, 

d 0, 


T qd I de (1) 


2 


Considering the equilibrium of I, 


@ 6 ™ 
1 dt 


- 


and considering the relation between the torque and 
strain in the shaft 


q 


C 
J 7 (9: - 0) (3) 
From (1) and (2) 
T-—¢ .@ PO, FO, 
i e dea da 
From (3) 
@q CI (@0, #8, 
de 2. (a ze) 
_&q CAT q «) OJs1i. 1 OF, 
“ae rr l, 4 r (i, i,) ‘T.* 
Let 
CJ 1 1 ) 
r (3,44) = ‘| 
and . (4) 
cJ1 | 
-.-* 
Then 
dq 
Ea 37 5 
qe Ag BT (5) 


The solution of this differential equation contains 
two parts, (1) the Complementary Function, and 
(2) the Particular Integral. The former is obtained 


et Fe The | 
_value zero), the angular acceleration of each of the | 











by making the right-hand side of (5) zero, thus 
giving :— 

eq , 
aataAs 
This is the well-known differential equation, repre- 
senting simple harmonic motion and its solution 
is :— 


= 0 


gq = K,sin JAt -+ Ky, cos JAE. (6) 

where K, and K, are arbitrary constants. From 
this equation it will be seen that the value of q 
varies periodically, since the expression on the 





jany two values of ( JA?) differing by 2n, 7.e., q 
| passes through a complete cycle of changes in a 
‘time t defined by 

JAt : on 


(7) 
' ration of I, and I, (T, having been given the constant 


, masses is given by an equation of the same form as 
(6) and we have 
wa - K,sin JAt + K, cos J/At 


| | Fig.t. 








| Gonstant Torque. Fluctuating Torque. 
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'and integrating twice we have : 
0 «(Ky sin JAt-+ K,cos \/At) + K,¢ -+ Kg (8) 


K;, K,, K,, and K, being arbitrary constants. 
Considering only the last two terms on the right- 


hand side of (8), they will be seen to correspond to a | 


constant angular velocity K,, since 0 starts from a 
, value K, when ¢ = 0, and increases by an amount 
| K, in successive intervals of unit time. The first 
two terms add a periodically varying quantity to the 
|constantly increasing value of 0, and the whole 
equation, therefore, represents a torsional oscillation 
'about a uniformly rotating mean position. As the 
value of the first two terms passes through a complete 


|cycle whilst /At increases by 2”, equation (7) | 
| applies here also, and we have :— 
Time of complete oscillation 
| 27 27 
JA fcsji . a 
| ae (7, i 
| 


r 


This, then, is the natural period of torsional oscilla- 
| tion of the system and the corresponding number of 
|eveles in unit time (the frequency) is 
| l /e Tre :) 
| 2a T(r “i 

The “critical speed *’ of the system in respect of 
| torsional oscillation is thus 

1 ,/es/1i . eS) 
ie FA SE 

revolutions of the shaft in unit time, and this speed 
must be avoided. 


right-hand side of (6) has the same magnitude for | 


Since the value of g determines the angular accele- | 
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It would appear from (8) that the natural oscilla- 
| tions continue indefinitely, but in practice they die 
| out (unless the shaft is running at the critical speed) 
|owing to the loss of energy in bearing friction, 
windage, and mechanical hysteresis in the shaft. 
| After sufficient time has elapsed to permit of the 
| damping out of the natural vibration by the various 
| resistances, the Complementary Function reduces to 
|0= K, ¢+ K,, which represents uniform angular 
| velocity, and to determine the oscillations caused by 
| the periodic variation of T, it is necessary to evaluate 
the Particular Integral. 
Since T is a periodic function of the time it may be 
| expressed in the form :— 





T =a, sin nt + a,sin 2nt -- agsindnt - aysin4né 
ft... &. +b, cosnt 4- bcos 2nt -- by cos8 nb 
+ b,cos4nti+... &e. ; . (9) 


2a. ‘ 
| where =e the time of one cycle. 


This at least is a theoretic possibility. In practice 
\the crank effort diagram of. the reciprocating unit 
gives T in terms of the angular position of the 
crankshaft, and T can therefore be expressed in the 
| form :— 


T -- a, sin @ -}- ay sin 2 9 -- agsin 30 +} aysin 46 
L ... &e. + 6, cos 8+ by cos 2 8 ++ by cos 3 0 
+b,cos40+...&a . : A - (10) 


where 0 is the angular displacement of the crankshaft 

from a fixed position. If the angular velocity of the 

crankshaft were uniform, we could substitute nt 

for @ and (10) would then be identical with (9) ; 

_in most practical cases the cyclic variation of angular 
‘velocity is not so great as to lead to appreciable 
inaccuracy from this substitution, and accordingly 

we shall use it as the basis of further calculation. 

If the mean angular velocity of the crankshaft is 

& radians in unit time and T makes a complete 

cycle of changes in one revolution of the crankshaft 

n will be equal to &. In general T will make a 

complete cycle in & revolutions, and we shall then 

have :— 


2 


R27 


re = ° 
w° k 

Reverting to (5) and taking D as a “symbol of 
operation ” (differentiation) we have :— 


(D? + A)g= BT 


n 


whence 
B 
D?+A 
. + db, sin nt 


q [a, sin nt + agsin2 nt + azsindné 


-bgsin2nt-+- bs sin’nt+... | 


It can be shown that the solution to this equation 





is 
q=B [x a ne sin nt ++ ret 0 a) sin2nt 
A =r sindnét + = a. ny? sin 4a%+... 
mn pe cos tt + cote cos2 nt 
A cam cos 3nt 
A iT. enws | (11) 


That this result is correct may readily be proved 
by differentiating twice and adding Ag, the sum 
being equal to BT, as required by (5). Taking, for 
example, the first term only on the right-hand side 

| of (9) 


‘ B ; 
T =a, sinnt q od sin nt (from (11)) 
dq « Ba, 
ae ese sin nt 
d? B a, sin nt 
+ A a —~n+A)=BT 
di qd on n* -- A) BT 


| Considering (11), it will be noticed that if n? = A 
'the coefficients of the sin nt and cos nt terms 
| become infinite, and that consequently q periodically 
| becomes infinite. This is obviously a dangerous 


‘condition, and it occurs when n= /A, é.e., when 
the number of cycles made in unit time ( 4 
(Pee Loe 
nav? 


“7 


(7 + : ). If x is equal to w this is, of 
| . 

course, the critical speed already noted. 

| Similar reasoning will show that periodically 
| infinite torque is possible if 2 = / A, 3n= /A, 
'4n=—4/A, &c. Thisindicates that there are other 
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critical speeds, whose magnitudes are }, }, }, {, &c.. 
of the fundamental critical speed. These arise 
from the “higher harmonics,” which, in practical 
cases are comparatively faint, that is to say, the 
coefficients @,, @2, a3, &c. 64, bs, b3, &c., diminish 
rapidly. 

Damping Effect of Torsionally Flexible Shaft on 
Fluctuating Torque-—Comparing (9) and (11) and 
considering at first only the sin né and cos nt terms, 
and that the 
fluctuation of torque in the connecting shaft is 

B Z 2 
A 7s times that in the crankshaft. If, therefore, 
the connecting shaft is to be designed, so that it has 
a damping effect on the torsional vibrations in the 


crankshaft, —s must be numerically less than 


it will be seen that g= ao 
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This is of no importance in the present investigation, 
the object being to determine the reduction in 


| flexible shaft, irrespective of the instant at which the 
|maximum torque occurs. 

Returning to (11) it will be seen that the minimum 
useful value of I, so far as the sin 2 » ¢ and cos 2 nt 
terms are concerned, is obtained by substituting 2 
for n in the expression 2 es 
quarter of the length already found. If, therefore, 
a length is adopted which is effective in damping the 


reducing the fluctuation caused by the higher 
harmonics. On the other hand, we may remark that 


although a shaft whose lengthis less than 2 


(7 


n® 
































unity. i I 
Inserting the values of A and B, we have | mental ‘vibration is concerned, it may reduce the 
CJ leffect of the higher harmonics sufficiently to be 
B (iA ‘useful as a damping medium. 
=f Cie Be | The maximum instantaneous value of g must, in | 
e (;- a3 z) a general, be. found by plotting (11), this being most | 
1 - conveniently done by taking the sine and cosine 
igi my a. il (12) | terms of each frequency together. Thus, for the 
3 Lz © es r] fundamental frequency :— 
2 Fig.4. 
1 E, 
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If 10 the ratio of the torque fluctuation is | 
q, 


i +i, which is less than unity, since I, and I, | 
1 2 


are necessarily positive. As J increases, the 
denominator of (12) decreases, the fluctuation ratio 


and to 


2 


thus increasing to unity when / = pe 
1 
cyJ/1,1 ae 
= (+ 1)" If 7 is increased 
beyond the latter value, the ratio at once becomes 
negative, and its numerical value decreases as 1 


CJfril 2 mete 
increases. When / = — [z -f- = | the ratio is—1. 
wr ul, 6. 
When 1-2 S(r : 
n? \I, 
numerical value as when / = 0, and beyond that 
point it gradually falls to zero as 1 advances to 
infinity. These conditions are represented graphi- 
cally in Fig. 4, from which it will be appreciated that 
unless J can be made at least equal to 2 = ( - + : ) 
1 2 
there is no advantage in seeking flexibility at all, 
for, subject to this limitation, the value of 1, which 


infinity when J = 


fb z) the ratio has the same 
3 


, iS zero. 
n 


B 
A = 
This condition implies a very short shaft of com- 
paratively large diameter. 
1 
(r, a) 
the ratio of fluctuation is negative. 
This means that g is negative when T is positive, 


and vice versa, t.e., that q and T are represented by 
sine curves 180 deg. out of phase with each other. | 


gives the lowest numerical value to 


If lis increased beyond the value pel 


I, 





ay ‘ by 
———, sinnt + ——-—. = 
re in tA 72 cos nt ) 


A : 


( 


b 


(= —— sin nt + ——1+—, sne Va; + oy 
x “ht 3 2 COF oe ors 
Ja? + b,? Ja? -+ b,? A -- n* 
a a? + 6,2 : ; by 
7 —=——~ sin (n¢-++ €) where e = tan - 
A—n a, 


One sine curve is thus obtained for each frequency, 


and the curve representing q is derived by adding | 


together the ordinates corresponding to the various 
harmonics. 

It will usually be possible to determine the 
maximum value of q without plotting the whole 
of its curve, for if, as is usual, the fundamental 
harmonic is much more important than the others, 
q will reach its maximum at or near the same instant 
asthefundamental. The latter is easily ascertained, 
and the plotting of a few points on the curve of q¢ 
in the immediate neighbourhood will enable the 
highest value of q to be determined. To this must 
be added the mean torque, if the actual maximum 
torque on the shaft is required. 

The effect of reducing the diameter of the shaft 
as much as possible is to give it the maximum 
** equivalent length ” mentioned in connection with 
Figs. 2 and 3. It may be shown that if there are 
several gear reductions, and all the shafts running 
at different speeds are stressed to the same figure, 
the “equivalent length” of unit length of shaft 
is greatest for the shaft which runs at the lowest 
speed. 

(To be continued.) 


maximum torque resulting from the use of the’ 


1 1 a 
. = he es y - 
(; ry ) giving one- | 


fundamental harmonic, it will also be effective in | 


*) is of no advantage so far as the funda- | 


| PULVERISED FUEL PLANT AT 
| GRIMETHORPE COLLIERY. 


Tue firing of Lancashire and other cylindrical 
furnace boilers with pulverised fuel has been found 
to be attended by certain operating difficulties, and 
‘various efforts have been made to overcome them. 
| Among these a recent installation at the Grimethorpe 
! Colliery of Messrs. Carlton Main Colliery Company, 
Limited, Barnsley, deserves notice, the plant having 
been supplied by Messrs. H. Tollemache and Company, 
| 4-5, Norfolk-street, Strand, London, W.C.2. The 
| Grimethorpe Colliery has a capacity of 5,000 tons of 
coal per day. Its main steam-generating plant consists 
of 17 Lancashire boilers, this type being favoured by 
collieries owing to its steam reserve. It was desired to 
secure greater economy by burning refuse from the 


J! coal screens, and, accordingly, extended tests were 


made of a single boiler on the G.P.F. Burner Company’s 
system of pulverised-fuel firing by pre-gasification, to 
|ascertain the practicability of this method of firing 
without lining the front of the furnace with refractory 
material. These preliminary tests proved so satisfac- 
tory that four of the battery of boilers were fitted with 
the system, and have now been in continuous operation 
for 10 months. The remaining boilers are hand-fired, 
but when a dry-dust extraction apparatus has been 
fitted to the screens, and more small fuel is available, 
a further six boilers are to be changed over to pulverised 
firing. It is expected that the 10 boilers so fired will 
then suffice instead of the 17, as at present employed. 
The arrangement of the boiler fronts illustrated in 
Figs. 1 and 2, on page 40, shows the burner to be of 
‘unusual construction. Figs. 3 and 4 show this in more 
detail. What refractory material there is, is not 
! attached to the furnace walls, but is merely used to 
line a cylindrical casing surrounding the burner. This 
‘casing forms the pre-gasifying chamber and, as com- 
bustion is not completed until the gases have left it 
‘and entered the furnace proper, the temperature is 
not excessive. Ordinary quality firebrick, therefore, 
| suffices, as is clear from Fig. 5 on page 41, which shows a 
chamber after 1,000 hours’ use. The principles under- 
lying the pre-gasification burner for narrow-tube 
furnaces are the use of a low forward velocity of the 
fuel and air stream without risk of back-firing inside 
the burner, and the creation of a fuel stream, in which 
|the coarser particles are enveloped by a layer of fine 
particles. The low velocity is adopted to eliminate 
the possibility of impingement on the furnace surfaces, 
with the consequent result of a high carbon content in 
the ash, and to avoid the necessity of lining those 
surfaces with firebrick. The segregated distribution 
of the fuel is adopted to effect a more thorough combus- 
tion of the stream, which results from the inner coarser 
particles being given a longer time to burn, and being 
ignited by the more readily inflammable fine particles. 
The average pulverised fuel stream contains up to 
10 Ib. of air per pound of fuel, and normally possesses 
a rate of flame propagation up to 80 ft. per second. 
This rate sets a limit to the minimum velocity of the 
stream if back-firing in the burner is to be avoided. 
The rate of flame propagation in the stream varies 
between considerable limits with different mixtures of 
fuel and air, and for any given class of coal there is a 
maximum rate of flame propagation. Either an in- 
crease or a decrease of density of the stream from that 
giving the maximum rate results in a reduction of the 
‘rate. This is clearly shown in Fig. 8 on page 41, which 
gives the results of extended experiments. Here the 
peak of the curve is obtained with a fuel stream com- 
paratively rich in coal, and having a rate of flame 
propagation of about 73 ft. per second. But, by 
taking a still richer mixture on one side of the curve 
and a weaker one on the other, the coal can be burned 
with a lower and safer rate of flame propagation. It 
‘ would be impracticable to burn either of these mixtures 
by itself, but by combining them, the required amount 
of fuel can be burned with a rate of flame propagation 
sufficiently low to permit of a low velocity being 
adopted for the fuel stream. Such a velocity not only 
reduces the risk of impingement of the particles pre- 
viously alluded to, but, by decreasing the centrifugal 
, action of the whirling fuel stream tends to keep the 
coarser particles in the centre of it. 
| The manner in which these conditions are obtained 
|in the burner under consideration can be followed 
from Figs. 3 and 4. The primary air and coal enter 
at the side of the burner through a long, narrow port, 
‘the outlet of which is tangential to the inside of a 
separating chamber. ‘The surface of the chamber is 
| formed with a number of helical ribs of very coarse pitch, 
| the action of which is to throw the coarser particles 
outwards to the base of the recesses and for their 
ultimate discharge, with a swirling motion and along 
with a proportion of air, through the mouth of the 
burner. This is provided with a cone adjustable in 
a longitudinal direction, movement of which regulates 
the richness of the coarse fuel stream. As the area 
of the annular space surrounding the cone is con- 
' tracted, a portion of the primary air is diverted to the 
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operated for very considerable periods without being 
shut down for cleaning. The side flues, &c., are cleaned 
periodically by hand with the assistance of flexible 
hose connections from the suction pipe line. The tops of 
the stacks at the time of our visit appeared to be clear, 
and there was but little smoke, though it was impossible 
to judge of the conditions correctly, as some of the 
hand-fired boilers also discharged into the same stacks 
and gave rise to smoke when freshly charged. 

The fuel used is, as had been stated, refuse obtained 
from screening the coal before it is passed to the 
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FEEDING MECHANISM ON PULVERISED Coat BIN. 
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washery. Sufficient fine 
coal, all passing 4-in. 
mesh, is thus obtained 
to operate all four 
boilers. It is delivered 
to the plant in bottom- 
discharging waggons 
which open on to a 
grid-covered hopper 
below the lines. This 
hopper is fitted with 
a grizzly, and is pro- 
tected from the wea- 
ther. The screenings 
do not contain suffi- 
cient moisture to 
render drying neces- 
sary. The coal is then 
lifted by a bucket elevator, of a capacity of 10 
tons per hour, to a 60-ton overhead bunker. From 
this the raw coal is conveyed by chutes to the 
| feeder on the pulveriser, situated below, with the ex- 
| hauster fan and drive in between. The pulveriser is a 
belt-driven Bonnot Ring roll mill of a capacity of 3 tons 
| per hour, and the pulverised coal is withdrawn by the 
exhauster fan and delivered to a 10-ton storage bin, 
| acting both as a bin and acyclone separator. The air 
|from this is returned to the pulveriser. The storage 
| bin is provided at the bottom with two screw feeders, 
|each driven, through chain and reduction gear, by a 
variable-speed direct-current motor. The feeders deliver 
the pulverised coal into the suction header of the 
primary air-circulating fans, either supplying sufficient 
coal for full load on all four boilers. A view of the 
| feeders, &c., is given in Fig. 7, annexed. There are 
|two Keith Blackman direct-motor-driven circulating 
fans, provided with replaceable volute casings and 


special blades to allow for the abrasive action of the | 
Either fan can be used at will, one being suffi- | 


fuel. 
cient for the present duty. 

The primary air and fuel are delivered through a 
ring main to the burners, the return pipe being con- 
nected to the fan suction, to which there is also a con- 


| nection from the vent pipe on the top of the pulverised | 


coal storage bin. The latter connection prevents any 
egress of superfine dust from the cyclone vent to the 
atmosphere. The connections from the delivery main 
to the burners are shown in Figs. 1 and 2, and Fig. 6, 
above. There are three control valves to each down- 
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PULVERISED FuEL MAIN AND DownTAKES TO BURNERS. 


take. The upper one is a hood-shaped valve which 
can be rotated in a horizontal plane in the main, and 
be set to present a full or part opening to the air and 
fuel stream. This valve ensures correct distribution 
to each burner. The lower valves provide either regu- 
lation or a shut-off for the burner ; the control valve is 
operated from the stokehold platform. About one-third 
of the total air required for combustion is supplied as 
primary air. The secondary air control has already been 
referred to. The length of the combustion chamber is 
designed to suit the particular boiler conditions of the 
burner. It may be shorter, in some cases, than that 
shown in Fig. 2. The characteristic flame of the burner is, 
however, a short one. This was well demonstrated at 
Grimethorpe by mounting a burner with a small inde- 
pendent pulverising plant, in such a manner that the 
flame discharged into the interior of a brick kiln when 
the action of the regulating cone in altering the size, 
nature and position of the flame could be clearly seen. 

As regards performance, figures have been supplied 
to us of two tests of 38 hours and 35 hours respectively 
made under working conditions in April and May last, 
and of the working of the plant for an operating period 
of about nine months. The four boilers fitted with the 
burners are all 22 years old. One is 9 ft. in diameter 
by 24 ft. long, with a heating surface of 940 sq. ft., 
the other three are 8 ft. 6 in. in diameter by 30 ft. 
long with a heating surface of 1,130 sq. ft. Two 
of the latter boilers have superheaters, but there are 
no economisers. The tests were made on the 9 ft. 
boiler and two of the 8 ft. 6 in. boilers, all being con- 
nected to a special set of feed measuring tanks, and all 
delivering to a common steam main. The coal used 
was Barnsley Bed fine dust extracted from the screens 
and contained 3-1 per cent. moisture, 26-6 per cent. 
volatiles, 56 per cent. fixed carbon, and 14-3 per cent. 
ash. The calorific value was 12,050 B.Th.U. The raw 
coal was weighed in the wagons and delivery in pul- 
verised form checked by revolution counters on the feed 
| screws. 

As the results obtained from both tests are for all 
practical purposes sufficiently similar, the figures from 
the first only are given. The average steam pressure 
in the main was 110 Ib. per square inch, and the 
temperature 382 deg. F., i.e, there was about 
| 32 deg. F., superheat. The feed water temperature 
| was 162 deg. F. The actual evaporation was 7-(4 
| lb. per lb. of coal, and from and at 212 deg. F. was 
| 8-49 Ib. perlb. of coal. The “from and at ” evaporation 
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per square foot of heating surface was 9-4 lb. The 
average temperature of the gases leaving the boiler 
was 870 deg. F., and the average CO, content in the 
flue gases 13-7 per cent. 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN THE PRICES OF METALS. 


(Specially Compiled from Official Reports of London Metal Markets.) 


The tests were made while the boilers were in actual 


service after they had been in operation three months, 
and they may, therefore, be taken as representative of 
normal conditions. The evaporation figures give an 
efficiency, for the boilers only, of 68-1 per cent. This, 


in a sense, is disappointing, though, compared with the | 


highest previous figure of 51 per cent. for hand firing, 
a considerable fuel saving is effected, quite apart from 
the fact that the use of pulverised fuel enables the 
screenings to be effectively burned. As is evident 
from the high exit temperature of the gases, viz., 
870 deg. F., the relatively low efficiency is due to the 
boilers themselves and not to the burners. The operat- 
ing figures for the period from February 13, to Decem- 
ber 1, 1930, are interesting. During this period 6,650 
tons of coal were burned, with the evaporation of 
115,272,000 lb. of water, the total number of hours 
steaming being 12,652. The average COg content was 
13-06 per cent., and the average draught at the base 
of the stack 1} in. of water. A striking figure is the cost 
of the total maintenance of the burner equipment for all 
four boilers. This, including all labour and material, 
only amounted to 17s. 2d. for the whole period, and, as 
it works out to about 5s. per boiler per annum, would 
seem to show that running expenses are likely to prove 
very low. The system appears to be suitable for 
Scotch marine boilers, and it is to be hoped that before 
long it will be tried out at sea. 


YEAR BOOKS AND ANNUALS. 


Who’s Who, 1931.—Among books of reference in 
the English language, the position occupied by the 
well-known biographical dictionary Who’s Who is 
probably unique. It is to be found wherever British 
people congregate, and its well-thumbed pages are an 
eloquent testimony to its usefulness. The 1931 edition 
of the work has recently made its appearance, and this, 
we are informed, contains upwards of 35,000 biographies 
of living notabilities. As has been the established 
practice of the compilers of the volume for many years 
past, detailed, and withal succinct, particulars are 
given regarding the birth, parentage, career, published 
works, occupations, &c., of persons who have been 
awarded a Companionage of a British Order of Knight- 
hood, or who have attained eminence in their profes- 
sion. As it was necessary to begin the printing of the 
work in August last, occurrences of a later date are, 
in many cases, not recorded ; deaths reported up till 
the middle of October, however, are referred to in the 
obituary pages inserted at the beginning of the volume. 
The 1931 edition of Who's Who constitutes the eighty- 
third annual issue of the work. As has been the case 
with previous volumes, it is well printed on good 
paper, and although perforce bulky, it is by no means 
unwieldy. The present edition contains 3,512 pages, 
and, bound in its familiar scarlet buckram cover, is 
priced at 50s. net, or post free, 51s. The publishers are 
Messrs. A. and C. Black, Limited, 4, 5, and 6, Soho- 
square, London, W.1. 

Jane’s All the World’s Aircraft, 1930.—Described as 
being a complete record of aeronautical progress 
throughout the world during the past year, the twentieth 
annual edition of Jane’s All the World’s Aircraft has 
recently made its appearance. As has been the case in 
previous issues, the work is divided into five main 
sections, respectively lettered from A to E. The first 
of these deals with the development, during 1929-30, 
of civil aviation in every country. Part B contains 
detailed descriptions of the developments of the flying 
services of all nations in the same period. The third 
section deals with the latest aeroplanes of all nations, 
and contains numerous reproductions of photographs, 
together with complete specifications and performance 
figures of all types current in 1930. Part D embodies 
iliustrated descriptions of the aero-engines,of the world, 
of every type in use in 1930. The fifth and last section 
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Nore.—In the diagrams, the figures plotted for tin and copper are the official closing cash quotations of 
the London Metal Exchange for “ fine foreign” and ‘“ standard” metal, respectively. 
lead are for English metal, whilst those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given, in the case of steel 
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The prices shown for 
Middlesbrough prices are plotted 





plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The pig-iron 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
bottle, the contents of which vary from 70 lb. to 80 lb. The price of tin-plates is per standard box, but in 
other cases the prices are per ton. Each vertical line in the diagram represents a market-day, and the horiz tal 
lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which they represent 1s. €—_.:. 


Kingsway, London, W.C.2. In addition to postal] Almanacs, Calendars, d&c.—We have received 
and other general information, the diary contains | monthly tear-off calendars from Messrs. Sir W. G. 
particulars of the firm’s Osram lamps and wireless | Armstrong, Whitworth and Company, Limited, 
valves.—Messrs. Braithwaite and Company (Engineers), | Newcastle-upon-Tyne; Messrs. The Carborundum 
Limited, Broadway Buildings, Broadway, London,|Company, Limited, Trafford Park, Manchester ; 


is devoted to airships of all nations, and illustrations | §W.1, have forwarded to us a neat pocket diary. This 
are given of the most recent types. The whole of the | contains tabulated engineering data, and illustrations 
matter in the volume is arranged alphabetically, by lof bridges, tanks and other steel structures erected 
countries, in each section, but, in addition, alphabetical | hy the firm.—A useful leather-bound pocket diary 
indexes of specific aeroplanes and aircraft manufactur- | has come to us from Messrs. The Stanton Ironworks 
ing companies, of individual aero-engines and firms | Company, Limited, Stanton-by-Dale, near Nottingham. 








constructing them, and of airships, are provided at the 
end of the work. The book contains an enormous 
amount of statistical and technical information regard- 
ing aviation, aeroplanes and aero-engines fer the year 
1930. It is neatly printed and thoroughly well pro- 
duced. The price of the volume, which is compiled 
and edited by Messrs. C. G. Grey and L. Bridgman, 
and published by Messrs. Sampson Low, Marston and 
Company, Limited, 100, Southwark-street, London, 
S.E.1, is 42s. net. 

Diaries and Pocket Books.—A handsome leather- 


bound pocket diary has been sent to us by Messrs. | 


General Electric Company, Limited, Magnet House, 


| relating to the firm’s cast-iron, concrete, concrete- 
| lined cast-iron, and Delavaud spun-iron pipes.— 
| Messrs. R. White and Sons, Widnes, Lancashire, 
| have sent us a neat leather-bound diary and season- 


ticket case combined. This contains, in addition to | 


postal and other official information, illustrations of 
points, crossings and sidings, a steel tipping wagon, 


and arial ropeways manufactured by the firm.—A | 


| useful pocket diary, which we have received from 
| Messrs. Ateliers de Constructions Electriques de Char- 
leroi, Belgium, contains several pages of information, 
mainly relating to wires and cables. 


|The diary comprises 72 pages of detailed information | 


| Messrs. John I. Thornycroft and Company, Limited, 
Thornycroft House, Smith-square, London, 8.W.1: 
Messrs. The D.P. Battery Company, Limited, Bake- 
| well, Derbyshire ; Messrs. Crofts (Engineers), Limited, 
| Leeds-road, Bradford, Yorks ; Messrs. Ruston-Bucyrus, 
Limited, Excavator Works, Lincoln; Messrs. 8. 8. Stott 
and Company, Laneside Foundry, Haslingden, near 
| Manchester; Messrs. Douglas Motors, Limited, Kings- 
wood, Bristol; Messrs. William Baird and Son, Limited, 
Temple Iron Works, Anniesland, Glasgow; Messrs. 
| C. A. Parsons and Company, Limited, Heaton Works, 
Newcastle-upon-Tyne; Messrs. Wadkin and Company, 
3reen Lane Works, Leicester; Messrs. Submarine 
Signal Company, 9, Victoria-street, London, 8.W.1; 
| Messrs. L. F. Norrie and Company, 30, South Fort- 
| Street, Bonnington, Edinburgh; Messrs. Alfred Her- 
| bert, Limited, Coventry ; and Messrs. Roston’s Trans- 
| lation Bureau, Napier House, 24-27, High Holborn, 
London, W.C.1. 
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LABOUR NOTES. 


As was anticipated in these notes a week ago, the 
miners employed in the South Wales coalfield ceased 
work on Thursday last, and although negotiations, both 
formal and informal, have taken place since then, 
the stoppage has continued up till the time of writing. 
At a conference in Cardiff on Saturday, the coal- 
owners offered new settlement terms. They were as 
follows, according to Mr. T. Richards :—‘ An agree- 
ment to be entered into under which a Conciliation 
Board, with an independent chairman, shall be set 
up; the terms of employment at the collieries to be 
discussed by the Board without the independent 
chairman; any point on which there is failure to 
agree to be referred to the independent chairman ; 
the Board to meet forthwith and to conclude their 
discussions by January 14. Any matters not settled 
to be immediately referred to the independent chair- 
man, whose decisions shall be given before the 31st 
inst. and be binding. In the meantime, the workmen’s 
representatives to agree that the hours of working and 
terms of payment shall be the same during January 
as were in operation during December, or, in case of 
any other distribution of hours over the week, payment 
shall be made in the proportion which the daily hours 
of working bear to eight.” 





The representatives of the miners unanimously 
rejected the terms. ‘“‘ The workmen’s representatives,” 
Mr. Richards said, ‘* had no hesitation, and were most 
emphatic in their rejection of these terms, and invited 
the owners to meet them during the stoppage to try 
to arrive at an agreement for the formation of a 
Conciliation Board without the condition that the 
points of difference shall be referred to an independent 
chairman.” On Tuesday and Wednesday, Mr. Graham, 
the President of the Board of Trade, and Mr. Shinwell, 
the Minister of Mines, met representatives of both the 
coal-owners and the miners in London. A basis was 
agreed upon for discussion at a joint meeting in 
Cardiff to-day. 2 

Acting on the instructions of their trade union, the 
weavers employed at nine Burnley mills in which 
the eight-looms system was in operation under agree- 
ment, ceased work on Monday. The strikers numbered 
about 4,000. At a meeting in Manchester on Monday 
of the committee of the Cotton Spinners and Manufac- 
turers’ Association and representatives of the Federa- 
tion of Master Cotton Spinners’ Associations, the 
following resolution was adopted :—‘ This committee 
expresses its strong disapproval of the action of the 
amalgamated weavers’ associations in striking at the 
mills of several of its members, and pledges itself to 
give them its fullest support. It strongly recommends 
the members of local manufacturers’ associations to 
close their mills in support when called upon to do so.” 
If the threatened lock-out becomes fully effective, 
the total number of cotton operatives out of employ- 
ment will be about 180,000. 


At December 22, 1930, there were approximately 
9,401,500 insured persons between 16 and 64 in employ- 
ment in Great Britain. This was 99,700 less than a 
month before and 811,800 less than a year before. 
At December 29, 1930, the numbers of persons on the 
registers of Employment Exchanges in Great Britain 
were 1,766,398 wholly unemployed, 774,630 temporarily 
stopped, and 102,099 normally in casual employment, 
making a total of 2,643,127. This was 234,756 more 
than a week before and 1,132,896 more than a year 
before. The total on December 29, 1930, comprised 
— men, 67,141 boys, 623,209 women, and 57,192 
girls. 





During December, 1930, the average numbers of 
persons on the registers of employment exchanges in 
Great Britain were 1,705,679 wholly unemployed, 
584,871 temporarily stopped, and 102,188 normally in 
casual employment, making a total of 2,392,738, of 
whom 1,598,651 were men aged 21 and over, 130,756 
men aged 18 to 20, 59,748 boys aged 14 to 17, 471,786 
women aged 21 and over, 82,019 women aged 18 to 20, 
and 49,778 girls aged 14 to 17. 





During the five weeks ended December 29, 1930, 
the number of vacant situations filled through the 
Employment Exchanges and Juvenile Employment 
Bureaux was 167,414. During 1930 1,727,484 vacant 
situations have been filled, an increase of 180,664 as 
compared with 1929. 


In the course of a statement made to a representative 
of the Popolo d'Italia, the President of the Fascist 
General Confederation of Italian Industry said that 
industrial employers must respond to the sacrifices 
demanded of their subordinates by making full use of 
all the means at their disposal, including the complete 





renunciation of profit, to maintain and increase employ- 
ment. They should be realists. Consumption could 
not be increased immediately, since a reduction of 
wages would involve a contraction of the market 
within the country. The balance could only be restored 
by degrees. What they must count on was a consider- 
able increase in exports resulting from the active 
co-operation of the Italian industrial class. This was 
the task which they should set themselves; it was the 
duty of industrialists and the way in which they could 
reward the sacrifices of the workers. 





Both sides were convinced, the President went on 
to say, that the decision taken by the Head of the 
Government to bring the economic position into 
harmony with the world market after the extraordinary 
reduction which had taken place in the cost of all food 
products, raw materials and manufactured articles, 
must necessarily bring about the reduction of all costs. 
It was their duty to consider the standard of living of 
the working class in a spirit of humanity, but this duty 
might be fulfilled in different ways. To-day the reduc- 
tion of wages accompanied by a fall in the cost of living 
was the only possible way. They estimated that the 
purchasing power of a worker’s wages on the new basis 
would be greater than in the past. There was thus no 
question of a morbid craving for wage reduction ; it 
was rather a case of bowing to necessity. That should 
not lead people to suppose, it was pointed out, that the 
discussion had been an easy one. Two whole days had 
been spent in discussion in which the position of the 
workers had been stubbornly defended by their repre- 
sentatives. At the moment, however, the crux of the 
situation was no longer the question of wages, but the 
question of employment. 





According to the Confederation’s Special Commis- 
sioner, Mr. Klinger—who also made a statement to our 
contemporary—the instructions of the Head of the 
Government did not permit of the evasion by any class 
of its duty to do what it could to bring about a reduction 
of costs of production and, consequently, of the cost of 
living. The Confederation, he said, in agreeing to the 
reduction of wages, had been neither willing nor able to 
forget the conditions of those classes of workers who were 
especially affected by the reduction in employment 
and those who were receiving wages on the minimum 
level of bare subsistence. The sacrifice made by the 
workers was certainly considerable ; it would, however, 
be endured with a tranquil understanding of the neces- 
sities of the moment and with the conviction that it 
would help to bring about a more speedy economic 
revival of the country. 





Addressing the annual meeting of Deutsher Gewerk- 
schaftsbund, the central organisation of the Christian 
trade unions in Germany. Mr. Stegerwald, the 
Minister of Labour, said that in Germany, 75 per cent. 
of wages and salaries were determined by legislation 
or by collective agreements. Such a state of things, 
he claimed, did not exist in any other country in the 
world. Consequently, he said, in times of depression 
other countries showed greater elasticity in the fixing 
of prices, although this was partly due to the fact that 
the policy of industrial combines was less advanced 
in those countries. A general and systematic reduction 
of wages, it was added, was no part of the proposals of 
the Government, nor of those of the Minister of Labour, 
and conciliation officers had received instructions to 
that effect. 





Japanese employers, as was to be expected, are 
strongly opposed to the provisions of the Japanese 
Government’s Trade Union Bill, and the Japan Indus- 
trial Club, which is leading the opposition, has drawn 
up a series of proposals to which it is desired to give 
legislative effect. It wishes penalties to be imposed 
when, in a labour dispute a person who is employed in 
gas, electricity, or waterworks, transportation, drain- 
age or any other safety work, smelting furnace tending 
or mining, deliberately cancels his employment con- 
tract, or does not fulfil its terms. It is also to be re- 
garded as an offence, punishable by a penalty, to solicit, 
incite or assist others to commit one of the acts men- 
tioned. Other acts which are to be deemed offences 
against the law include watching the residences or 
workshops of others, or shutting such residences or 
workshops without due cause; causing others to 
gather in a given place against their will; causing or 
utilising a labour dispute for the purpose of obtaining 
money under compulsion ; striking for the purpose of 
enforcing a demand upon the Government or society. 





The conference to discuss questions of wages and 
working conditions, to which the Engineering and 
Allied Employers’ National ‘Federation recently 
invited representatives of the engineering trade unions, 





is to take place in the Great Central Hotel, London, on 
January 30. Until Sir Allen Smith has explained the 
circumstances which have induced the employers to 
take this step, most Labour representatives are dis- 
inclined to say anything on the subjects indicated in 
the invitation. It is, however, fairly obvious that 
although the efficiency of their plants and selling 
organisations is higher, probably, than it has ever been, 
British general engineering employers are unable to 
quote prices that stand a chance of success in foreign 
competition. One of Labour’s stock counter-argu- 
ments to reasoning along that line consists of alle- 
gations of ‘watered capital.” Assertions of this 
kind are of course, little better than nonsense, as the 
annual reports of many undertakings clearly show. 
The “ capital’’ which is alleged to be “ watered ”’ is 
earning nothing. The simple truth is that bare 
manufacturing costs are too high, relatively, to those of 
the industry’s foreign rivals, and until the difference 
is removed, the present very unsatisfactory state of 
matters must continue. 


The clamant need for a reduction of actual working 
costs is ignored, of course, by other organisations 
besides the engineering unions. This is made fairly 
clear by some observations of Mr. Bromley in the latest 
issue of the Journal of the Associated Society of 
Locomotive Engineers and Firemen. “I put it to the 
public and to the Government of the future,” he says, 
“that it may be advantageous to cease regarding 
working people through capitalists’ spectacles, as so 
many cogs in a machine, from whom interest and 
dividends must be wrung at all cost, and to begin to 
look upon them as human beings and citizens, and in 
the case of railwaymen, as people who should be 
contentedly and happily working the railways in the 
interest of the nation—the railways belonging to the 
nation.” It goes almost without saying that the 
community, as a whole desires to see the general body of 
workers (including the railwaymen) happy and con- 
tented. Still, the point may be made without hurt 
to anybody’s feelings, that it is not to look at the 
problem “through capitalists’ spectacles” to argue 
that if working costs are demonstrably too high they 
ought to be reduced. They are demonstrably too high 
now—from the point of view not only of the com- 
panies’ economy but also from that of British industry 
generally—and they would still be too high even if the 
railways were nationalised to-morrow. 





A resolution adopted by the annual meeting of the 
National Association of Manufacturers of the United 
States expressed opposition to the principle of old-age 
pensions. It was in the following terms :—“ The past 
year has witnessed the introduction of numerous Bills 
in Congress proposing a system of so-called old-age 
pensions for persons other than Government employees, 
to be provided out of the Federal Treasury either 
directly to the recipient or on the so-called Federal-Aid- 
to-the-States plan paid to the States for distribution. 
We recognise that the care of the indigent aged is a 
social problem of the first magnitude. We recognise 
the power and duty of the several State and local 
Governments to care for those who are unable to care 
for themselves. We deny, however, that a payment 
made solely on account of age, to private persons, not 
as a reward for past services but as a gratuity, is 
entitled to be termed a ‘ pension.’ We assert further 
that whatever may be the power and duty of the State 
and local Government in respect of the indigent aged 
there is no constitutional warrant for Federal appropria- 
tions of this character save for its own aged employees 
or within the territory over which Congress has exclusive 
legislative jurisdiction.” 





A survey of unemployment presented by the Secre- 
tary of the Association’s Industrial Council, stated that 
the problem was a local one to be dealt with “ plant 
by plant, business by business, trade by trade, and 
community by community.” Three suggestions were 
offered: (1) To reduce Government expenditures ; 
(2) to persuade wholesalers and retailers to reduce 
prices to reasonable profit levels; and (3) to promote 
wider use of research and statistical information on 
markets and conditions and improve such marketing 
practices as marking, packing, &c. 





The Times correspondent at Sydney states that the 
44-hour week was introduced in New South Wales 
on January 5, creating a fear among employers that 
with additional costs of production business will suffer 
and unemployment increase. Major-General Bennett, 
vice-president of the Chamber of Manufactures, said 
that many manufacturers were living a hand-to-mouth 
existence, and could not compete with Victoria, Queens- 
land, or South Australia, where the 48-hour week was 
in force. The cost of production in New South Wales 
is 14 per cent. higher than in Victoria. 
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DEVELOPMENTS IN THE USE OF 
REINFORCED BRICKWORK. 


Tur employment of brick as a building material 
dates back to the time of the Tower of Babel, and 
though that structure has long since disappeared, 
such monuments of antiquity as the Great Wall of 
China, the Abbey-Church of St. Albans, and the 
older portions of Hampton Court Palace, to mention 
only a few examples, are all proofs of its longevity 
and its continued ability to withstand the stresses 
imposed upon it, not to speak of the action of fire and 
frost. Progress is still taking place, however, and the 
utility of brickwork is likely to be increased in the 
future by the investigations which have recently been 
made into the properties of the bricks themselves and 
the method of bonding, so that, in spite of competing 
materials, it seems probable that it will retain its 
hold in its own particular field. Whether that field will 
he extended depends mainly on the discovery of some 
means of increasing the resistance of a brickwork struc- 
ture to tension, either by employing new and stronger 
mortars or by using some form of reinforcement. 

At the present time, the latter development, though 
not altogether novel, seems to offer the greatest 
prospects of success, and appears to be taking place 
along two main lines. In a book entitled La Brique 
Armée Homogéne, which was recently reviewed in 
ENGINEERING,* Count L. Atthenont suggests the use of 
special forms of hollow bricks, which are designed to 
house strengthening rods in their interior spaces. 
These rods are generally, but not always, rectangular 
in section, and can be supplemented, where necessary, 
by additional reinforcement at the top and bottom in 
the case of beams. The reinforcement is arranged so 
that in the lower voids it is in tension, while the subsidi- 
ary reinforcements are intended to resist shear. The 
space between the bars and the body of the surrounding 
brick is filled with cement grout, the result being a 
structure to which its inventor applies the term homo- 
genous. The simplest form of brick used is from 22 em. 
to 30 cm. (8-7 in. to 11-8 in.) long and about 8 cm. | 
by 15 em. (3:2 in. by 5-9 in.) in section, and has | 


* See ENGINEERING, vol. exxx. page 164 (1930 


strengthened by reinforcing rods, which form a key 


REINFORCED BRICK WALLS IN 


JAPAN. 
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‘three longitudinal holes, though special shapes have | 
heen designed for particular cases, thus enabling the | 
| designer to make up beams of varying depths and 
sections, 

In reviewing Count Atthenont’s book, above referred | 
to, we called attention to the fact that no mention | 
had been made of any works executed under this | 
system, and we have since been informed by the 
author that, as the result of further investigations, he | 
has reached the conclusion that, owing to its lightness 
and low cost, hollow brick reinforced only by external | 
metal is the type best adapted for building such struc- 
tures as poles for transmission lines, chimneys, and water 
conduits. That this field may be more widely ex- 
tended appears likely from an interview which recently 
took place between him and Mr. Shigeyuki Kanamori, 
of the Department of Home Affairs of the Japanese 
Government. Mr. Kanamori informed him that he 
had done a great deal of work on somewhat similar 
lines, with the result that reinforced brickwork was 
now being employed to a considerable extent in Japan, 
owing partly to its cheapness and partly to the fact 
that it had been found successfully to resist earthquake 
shocks. The bricks used for this purpose are, how- 
lever, solid, though holes or notches are left in the | 
inner longitudinal face for the insertion of circular 
reinforcing bars, and the structure is erected so that 
the reinforcement is included in the mass. The mortar 
used consists of one part of cement to three of sand, by 
volume. The flexibility of this system has been found | 
to be much greater than that of reinforced concrete, 
while the tensile strength of the parts in tension is 
claimed to be much higher. It has, moreover, been 
used in a number of works, perhaps the most interesting 
of which is that comprising a large dock and its entrance | 
locks. Portions of this structure are illustrated in the 
accompanying photographs, which we have obtained 


|from Mr. Kanamori, through the courtesy of Count 
| Atthenont. 
| wall, constructed entirely of brick and, as will be seen, | 
resting on a footing of reinforced concrete which, in | 


Fig. 1 shows a portion of a battered 


turn, is supported on piles. The brickwork itself is | 


; é } 
between the brick and the bonding. the inner surface | 


of the former being provided with a 


2. 


Lock WALL. 











Fie. 3. 


in course of construction. 


PARAPET WALL. 


Fig. 2 shows a portion of the vertical wall of the lock, 
This also consists of brick- 
work reinforced in the same way, though the quoins are 
formed of reinforced-concrete blocks. 
central notch. | illustrates the parapet wall. 


Finally, Fig. 3 
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THE KARNATH ROTATING VALVE. 


CONSTRUCTED BY MESSRS. ALEX. TURNBULL AND CO., LTD., ENGINEERS, GLASGOW. 


Fig.3. 












































2 saad 
| 
| ee | 
| ' 
| | 
IY 
Yip YY) Fig.4 
| MMA is 
\ Ux 
Y 
| | 
| | 
| 
aaa = Dt esl 
' 
| | | 
iN SS 
: \ 
\ \ 















































ad 








It will be gathered that this system differs from the 
one suggested by Count Atthenont in that the latter 
proposes the use of hollow bricks with or without | 
internal reinforcement, though external reinforcement | 
is always used, and in the employment of a mortar 
consisting of one part of cement and one of fine sand. | 

It may be added that the Japanese experiences | oa : ee 
seem to show that the type of brickwork described | rotating the spindle. This ingenious combination of 
can be erected without any great difficulty. Count | the principles of a screw-down stop valve, a cock, and a 
Atthenont, it is true, suggests the use of several forms | gate valve, is known as the Turnbull-Karnath rotating 
of simple shuttering for use with his system, so as to | valve, and is manufactured for the British Empire, 
enable the bricks and reinforcing bars to be placed in | together with subsidiary operating gear, by Messrs. 
the correct positions before the mortar is spread, | Alex. Turnbull and Company, Limited, St. Mungo 
but, as our illustrations show, even this appears to | Works, Bishopbriggs, Glasgow. The design, we under- 
be unnecessary in the Japanese system. As regards | stand, has been thoroughly tried out on the Continent, 
cost, it is claimed by the protagonists of both systems | where the valve has been in use for several years in a 
that reinforced brickwork is cheaper than reinforced- | number of power stations and industrial plants, using 
concrete construction. | steam pressures up to 1,000 Ib. per square inch and 

| temperatures up to 850 deg. F. We are informed 

ie ae that the new power station at Barmen is to be equipped 

ROTATING FULL-WAY GATE- entirely with Karnath valves, which will be welded 
VALVE | into the steam-pipe mains. 

‘ Referring to Figs. 1 and 2, it will be seen that the 

THE valve illustrated in the accompanying Figs. 1 to| valve body is cylindrical with a top flange, two 
6, is, at first sight, somewhat similar to a straight- | flanged connections, and a nearly hemispherical bottom. 
through full-way gate-valve. The resemblance, how- | Its symmetrical form is thus free from unequal stressing. 
ever, ends with the situation of the valve faces and | The cover is equally simple and carries a bracket for 
seatings at the termination of the inlet and outlet} the worm-and-wheel operating gear. The spindle is 
branches, there being no elevating gear to slide the valve | simply rotated through definite degrees to effect the 
discs off the seatings. At the same time, the advantage | motions of opening and closing, and is supported in 
of the full straight-through passage of a gate-valve is | appropriate bushes and a stuffing box. The upper 
retained without the necessity for having a long-stroke | portion, immediately below the cover, has a cam keyed 
spindle, as the valve discs, once they have been lifted | on to it, the function of which may be neglected for the 
off their seats, are swung round out of the way by! moment. 
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horizontal centre line, and above and below this, respec- 
tively, a group of three cams. The three inner cams, 
one of which is seen in plan in Fig. 3, have primarily the 
duty of keeping the valve discs tight on their seatings. 
This they do by pressure on brackets on the back of the 
discs, viz., two on the left-hand dise and one on the 
right-hand disc. 

In Fig. 1, the valve is closed, both dises being pressed 
tightly on the seatings. On the outside of these 
pressure cams, relatively to the centre one, come the 
withdrawal cams, two for each disc, i.e., one top and one 
bottom. These rotate in circular holes in brackets on 
the discs, and, when the spindle is turned, pull the dises 
away from the seating. Movement of the spindle first 
releases the pressure on the discs, while its continuance 
next withdraws the bottom edge from its seating and a 
small amount of steam is passed. Further movement 
withdraws the upper portion of the discs, which are 
then clear of the seatings, as shown in Fig. 3. The 
centre pressure cam has, in the meantime, been turned so 
that a projection on it engages with the bracket on the 
valve. The motion, continuing in an anti-clockwise 
direction, results in both discs being swung round to a 
position at right angles to the closed position. The 
valve is then fully open, as shown in Fig. 4. 

To close the valve, the spindle is rotated in the reverse 
direction, and here the cam on the upper part, which is 
shown in Fig. 5, comes into action. This cam engages 
with the centre part of a curved double lever, one end of 
which is pivoted between plates carried on the spindle 
and the valve body. The other end is provided with a 
pin which engages with a pair of projections on the 
left-hand disc. This mechanism and its mode of 
action can be readily made out in Figs. 5 and 6. In 
the latter, both discs are in the partially closed position, 
facing and parallel to their seatings. The pressure 
cams then engage the discs, and closes them tightly, as 
shown in Fig. 2. The operations of opening and closing 
can be varied both as regards method and speeds. 
Thus, it can be made to open slowly, and close either 
slowly or quickly. The operating gear is particularly 
suitable for remote electrical control by push-button or 
by automatic mechanism. The power required is small, 
as may be inferred from the fact that there is no sliding 
friction when moving the discs. The absence of this 
friction also ensures long life for the seatings, the 
pressure on them being a direct dead load. There are 
no springs or similar parts in the steam space, and the 
provision for slight easing off the seating before the 
discs are moved into the open position renders the 
use of a by-pass valve unnecessary. 








ELECTROSTATIC GRIT CATCHERS 
AT LEIPZIG-NORD GENERATING 
STATION. 

Tue steam-raising equipment at the Leipzig-Nord 
generating station has recently been increased by two 
boilers, each having a heating surface of 10,000 sq. m. 
(107,643 sq. ft.). In designing this extension, consider- 
able attention was paid to the elimination of grit from 
the flue gases, since the station is situated in a densely 
populated quarter of the town. It was finally decided 
to erect one chimney to serve both the two new boilers 
and the eight original boilers, the heating surface of 
which is 350 sq. m. (3,767-5 sq. ft.), and to carry 
this up to the unusual height of 150 m. (492 ft. 6 in.) 
above the firing floor. As an additional precaution, 
an electrostatic grit catcher was also incorporated in 
the flue leading from each of the new boilers, with a 
third catcher in the common trunk between the original 
boilers and the chimney. All these catchers were 
manufactured by Messrs. Siemens-Schuckertwerke, of 
Berlin, the two former being arranged with their axes 
vertical and being divided into two self-contained 
halves, each of which is capable of dealing with the 
gases from one boiler. The third, on the other hand, is 
placed with its axis horizontal and is provided with a 
by-pass trunk which, while eventually intended to 
house an extension, can, in the meantime, be used for 
carrying the gases directly into the chimney. 

The contract specified that, when brown coal was 
being burnt, the vertical catchers should remove 
90 per cent. of the grit when the gas flow was 53 cub. m. 
(1,872 cub. ft.) per second, and the temperature 
220 deg. C. (428 deg. F.). This rate of flow occurs 
when the boiler is giving its maximum continuous 
output of 52-5 tons of steam per hour. It was 
assumed that the grit content at the catcher inlets 
would exceed 3 gm. per cubic metre (1-3 grains per 
cubic foot) at the specified temperature. If, however, 
the content was less than that amount, it was specified 
'that the residue at the catcher outlet should not 
exceed 0-36 gm. per cubic metre (0-16 grain per 
|eubic foot). When the gas flow was 71 cub. m. 
| (2,507 cub. ft.) per second at a temperature of 240 
| deg. C. (464 deg. F.), conditions which correspond to 
an cverload output of 70 tons of steam per hour, 
80 per cent. of the grit was to be removed, while at 


On the Jower portion, a cam is seen on the the normal output of 42 tons of steam per hour and a 
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gas flow of 38 cub. m. (1,342 cub. ft.) per second, 
26 per cent. was to be eliminated. As regards the 
horizontal catcher, it was specified that 85 per cent. 
of the grit should be removed when the gas flow was 
70 cub. m. (2,472 cub. ft.) per second and the tem- 
perature 240 deg. C. (464 deg. F.), a minimum grit 
content of 3 gm. per cubic metre (1-3 grains per 
cubic foot) at a temperature of 200 deg. C. (392 deg. F.) 
being assumed. If the grit content was less than 
this minimum, the residue in the gas at the catcher 
outlet was not to exceed 0-51 gm. per cubic metre 
(0-22 grain per cubic foot). 

According to the Siemens-Zeitschrift, tests were 
recently carried out on this plant by the laboratory 
staff of the Leipzig Municipal Gasworks with the 
following results: In one-half of the vertical catcher, 
the grit content of the gases at the inlet was 0-966 gm. 
per cubic metre (0-42 grain per cubic foot), while at 
the outlet it was 0-076 gm. per cubic metre (0-033 
grain per cubic foot), giving an efficiency of 92-6 per 
cent. In the other half, the corresponding figures were 
1-94 gm. per cubic metre (0-85 grain per cubic foot) 
and 0-113 gm. per cubic metre (0-05 grain per cubic 
foot) respectively, resulting in an efficiency of 94-11 
per cent. The average efficiency was, therefore, 
93-35 per cent., or considerably above the guaranteed 
figure, in spite of the Jow grit content. During these 
tests, the gas flow was measured by Venturi tubes 
placed in the inlet and outlet at about 30 points in all, 
the average figures obtained being 29-8 cub. m. 
(1,052 cub. ft.) per second in one half of the catcher 
and 23-1 cub. m. (816 cub. ft.) per second in the other. 
The grit content was determined by the use of small 
filters into which a sample of gas was drawn through 
a meter and driers at a velocity corresponding to that 
of the main gas flow. 

The principle underlying the operation of these 
catchers is well known, but it may be mentioned that 
they are of the compartment type, in which the positive 
and negative electrodes are disposed alternately about 
100 to 150 mm. (3-94 to 5-9 in.) apart, parallel to the 
direction of gas flow. The electrodes themselves con- 
sist of wire or metal strip, and are supplied with current 
from a transformer and aielke rectifier at a 
pressure of about 70,000 volts. It is stated that the 
energy consumption of an installation capable of deal- 
ing with 1,000,000 cub. m. of gas per hour is from 
0-6 to 0-8 kw.-hr. per 1,000 cub. m. 








NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

The Coal Trade.—Work having ceased in the Welsh 
coalfield at the beginning of the year in consequence of 
the owners and miners’ leaders failure to negotiate a 
temporary agreement, business has been brought to an 
almost complete standstill. Some 7,000 men belonging 
to the Miners’ Industrial Union remain at work, and at 
various collieries a few tons a day are still being raised. 
The stoppage, following close on the loss of production 
due to the Christmas holidays, has resulted in a consider- 
able clearance of accumulated stocks, with the result 
that available supplies of all classes of large have been 
reduced to negligible proportions. Loading at the docks 
has continued, but has been slowed down to a great extent 
owing to the impossibility of the railway company main- 
taining a regular supply to the tip roads, and, consequently 
ships have been badly delayed in spite of the fact that 
exporters have found it necessary to re-arrange the com- 
position of cargoes because of the impracticability of 
obtaining certain classes. Supplies of small, in spite of 
the fact that collieries need this class of coal for use under 
their own boilers, are still fairly plentiful. Prices, however, 
are nominal without any regard to quality. For practi- 
cally any class of large, 27s. 6d. to 30s. is commanded, 
while smalls range from 13s. 6a, to 15s., and at these 
figures oddments have been sold for inland consumption 
and for the completion of cargoes and bunkers for export. 
The inland prices, however, are at the pit or ex docks or 
sidings, the buyers paying railway rates. The stoppage is 
causing operators considerable anxiety in view of the 
fact that the placing of the Egyptian State Railway 
contract for 155,000 tons of large has been put in jeo- 
pardy, as has also an inquiry from the Portuguese State 
Railway for 100,000 tons of small. In addition to this 
numerous inquiries for cargoes are in the balance. With 
stocks cleared and production in the future curtailed by 
the operation of the marketing scheme under the Coal 
Mines Bill the possibility of minimum prices being raised 
is being discussed by market operators, it being felt that 
home prices might be put up 3d. to 6d. a ton. 

Ship Repairing Contract.—The Cardiff Dry Docks and 
Pontoon Co. Ltd. have been awarded the contract to 
repair the Cardiff steamer Ruperra which was blown 
ashore in Angle Bay, Milford Haven, in November, and 
received extensive damage. The vessel which is badly 
distorted will first of all have to be straightened before 
the work of repairing buckled plates and frames is com- 
menced. The job is expected to take a month. 

Iron and Steel.—Exports of iron and steel goods last 
week totalled 3,684 tons against 7,677 tons in the pre- 
ceding week, shipments of tin-plates and terne-plates 
falling from 4,325 tons to 2,149 tons, of black-plates and 
sheets, from 498 tons to 35 tons, of galvanised sheets, 
from 2,227 tons to 1,431 tons, and of other iron and steel 
goods, from 527 tons to 68 tons. 





EN 


GINEERING. — 





TENDERS. 

WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W., particulars of 
tenders invited by the Egyptian Ministries of the Interior 
and of Agriculture. The closing date of each tender is 
stated below. Details may be obtained on application 
to the Department at the above address, the reference 
number given being quoted in each case. 

Water-Supply Installation.—The construction of build- 
ings and the supply and erection of the filters, pumps, 
electric motors and accessories, piping, &c., for a water- 
supply installation for the town of Chebin El Kom. The 
Egyptian Ministry of the Interior, Cairo; February 25. 
(Ref. No. A.X. 10,704.) 

Tipping Trucks and Rails.—The supply of three four- 
wheeled tipping trucks, and rails for Decauville track. 
The Egyptian Ministry of Agriculture, Cairo; Febru- 
ary l. (Ref. No. A.X. 10,705.) 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Though there is still a good deal of idle 

capacity, steel and engineering works are again operating 


at about the same level of production as obtained before | 


Christmas. Bulk steel manufacture presents few new 
features. Foreign rivals are keen competitors in the 
cheaper classes of material, which are of service to re- 
rollers for certain types of export trade. More open- 
hearth furnaces have been restarted in South Yorkshire, 
but from Lincolnshire complaints are freely heard of a 
shortage of both orders and inquiries. Quotations: 
Siemens acid-steel billets, 91. 10s. per ton; hard basic, 
91. 28, 6d. to 9l. 128. 6d. ; medium hard basic, 7/. 12s. 6d. 
to 8/1. 28, 6d. ; soft basic, 61. 5s.; Derbyshire foundry pig 
iron, 66s, ; Derbyshire forge iron, 63s., crown iron bars, 
101. 5s.; iron hoops, 121; steel hoops, 10/.; soft wire 
rods, 7/. 10s..; basic scrap, 47s. 6d. Quiet optimism pre- 
vails at engineering works. Although in certain instances, 
notably those relating to the bigger concerns, there is a 
good deal of machinery unemployed, in other directions 
steps are being taken to augment output. Quite a number 
of firms have adopted schemes for extending either pro- 
ductive departments or offices. Foreign customers have 
ordered chemical vessels of steel, and there is a continued 
run on hollow forged drums for high-pressure boilers for 
marine work and other purposes. One of the most pro- 
gressive lines in the heavy-forging section is the produc- 
tion of electric-rotor forgings made from huge ingots. 
Makers of high quality forged steel buffers have sufficient 
orders in hand to ensure day and night working for the 
next six months. Special investigations are proceeding 
into the possibilities of the wider adoption of cold-worked 
steel. In the specialised branches concentrated effort is 
being directed towards breaking the foreign monopoly in 
fine measuring apparatus for use in certain branches of the 
engineering trades. 

South Yorkshire Coal Trade.—House coal orders have 
fallen away after a busy period, and there is a growing 
tendency for collieries to effect sales direct with the public. 
Stocks had been reduced at both depots and pits, and 
production is fairly active. Industrial coal moves slowly. 
Inland requirements are less robust than before Christmas, 
while export demands are irregular. Owing to the large 
quantity of smalls on offer, prices are weak. The demand 
for blast-furnace coke is disappointing ; iron makers are 
anxious to secure more favourable prices. On the other 
hand a scarcity is reported in gas coke, while a fair business 
is proceeding in steel-melting varieties. Quotations : 
Best branch handpicked, 25s. 6d. to 27s.; Derbyshire 
best brights, 20s. to 22s. 6d.; Derbyshire best house, 
20s. 6d. to 21s. 6d. ; screened house coal, 18s. to 19s. ; 
screened house nuts, 15s. 6d. to 16s. 6d.; Yorkshire 
hards, 14s, to 15s. 6d. ; Derbyshire hards, 14s. to 15s. 6d. ; 
rough slacks, 8s. 6d. to 9s. ; nutty slacks, 6s. 6d. to 7s. ; 
smalls, 3s. to 5s. 


BELGIAN-BuILT Roiitine Stock IN CHina.—New 
freight cars, to the number of 30, part of a consignment 
ordered from Belgium by the Kiaochow-Tsinan Railway, 
arrived recently at Tsingtao, China. It is anticipated 
that the remainder will be delivered shortly. 





Prrsonat.—Mr. E. A. Shaw, of 4, Broad-court Cham- 
bers, Bow street, London, W.C.2, has taken Messrs. C. M. 
Spagnoletti and A. C. Scott into partnership, and the 
business will continue under the style of Messrs. E. A. 
Shaw and Partners.—The Minister of Transport has 
appointed Dr. G. E. Robinson to be Traffic Commissioner 
for the Metropolitan Traffic Area under the Road Traffic 
Act, 1930.—Messrs. J. W. Brooke and Company, Limited, 
Adrian Works, Lowestoft, have arranged with Messrs. 
Merlyn Motors, of Bristol, to represent Brooke products 
in Dorset, in addition to the districts of Somerset and 
Devon, which they already hold.—The address of the 
London office of Messrs. Penney and Porter (Engineers), 
Limited, Lincoln, is now 66, Victoria-street, Westminster, 
S8.W.1.—Mr. C. K. Edwards resigned recently from the 
secretaryship of the Belfast Association of Engineers ; 
his successor is Mr. Edwin Dempster.—Mr. Cyril Watts, 
a director of the South Wales Tin-Plate Corporation, 
Limited, has been elected chairman of the management 
committee of the London Iron and Steel Exchange, 28, 
Essex-street, Strand, W.C.2, on the retirement of Mr. 
Watson Slack, who had held office for three years.— 
Messrs. Alloy Welding Processes, Limited, and Messrs. 
The Premier Electric Welding Company, Limited, have 
been amalgamated, and the new company, which has been 
in operation since January 1, is known as Messrs, Murex 
Weldi Processes, Limited. The office and works 
are at Ferry Lane Works, Forest-road, Walthamstow, 
London, E.17. 


[JAN. 9, 1931. 
NOTES FROM CLEVELAND AND THE 
NORTHERN. COUNTIES. 
MrippLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Ironmasters have made 
their expected 5s. cut in Cleveland pig fixed minimum 
prices, and the result seems likely to check, if not alto- 
gether stop, the sale of Midland pig and Continental iron 
to consuming Tees-side firms. The drop has already 
brought buyers into the market with orders that have 
been held up until the announcement of the fall. Cleve- 
land pig prices are now lower than at any time since 1915, 
and are at a level that should induce considerable buying. 
Second hands are stated to be doing more in Cleveland pig 
than for a long time past, but their holdings are not large, 
and their terms of purchase from makers preclude 
merchants selling heavily to principal home consumers. 
Producers are understood to be prepared to sell for 
export and to Scotland at even below the reduced fixed 
figures, which for home trade stand: No. 1 quality, 61s. ; 
No. 3 g.m.b., 588. 6d.; No. 4 foundry, 57s. 6d.; and 
No. 4 forge, 57s. 

Hematite.—It is difficult to ascertain the rates at which 
East Coast hematite pig can now be purchased. Values 
tend easier in sympathy with the fall in prices of Cleve- 
land pig, and producers of hematite are burdened with 
|heavy stocks, whilst merchants’ holdings are large. 
| The restricted make, however, threatens to be inadequate 
| to the needs of the near future so that a strengthening of 
the statistical situation is likely. Sellers still ask up 
to 70s. for ordinary qualities, but purchases have been 
made at 69s., and buyers hope to place orders shortly at 
below the latter figure. 

Foreign Ore.—There is next to no activity in foreign 
ore. Best rubio is put at 16s. 6d. c.i.f. Tees. 


Blast-Furnace Coke-—Durham blast-furnace coke is 
inclined to stiffen, but local users are not disposed to 
pay more than 17s. for good average qualities delivered 
here. 

Manufactured Iron and Steel.—A few orders have come 
to hand in certain departments, but buying is still slow, 
and customers look for early reduction in quotations. 
As yet, however, the principal market rates are : common 
iron bars, 10/7. 15s. ; best bars, 111. 5s. ; double best bars, 
11. 15s. ; treble best bars, 12/. 5s.; iron rivets, 111. 5s. ; 
packing (parallel), 8/.; packing (tapered), 10/.; steel 
billets (soft), 6/. 5s. ; steel billets (medium), 7/. 12s. 6d. ; 
steel billets (hard), 8/. 2s. 6d.; steel rivets, 111. 5s. ; 
steel ship plates, 8/. 15s. ; steel angles, 8/. 7s. 6d. ; steel 
joists, 8/. 10s.; heavy sections of steel rails, 8/. 10s. 
for parcels of 500 tons or over, and 9/. for smaller lots ; 
fish plates, 121. 10s.; black sheets (No. 24 gauge), 
81. 12s. 6d.; and galvanised corrugated sheets (No. 24 
gauge), 11. 5s. 

Scrap.—Heavy steel scrap is in fairly good request 

and is quoted 46s. 6d., but other descriptions of scrap 
are slow of sale. Borings are 30s. ; turnings, 35s. ; light 
iron scrap, 40s.; heavy cast iron, 50s.; and heavy 
machinery metal, 52s. 6d. 
Imports of Iron and Steel.—Imports of iron and steel 
| to the Tees from foreign ports and coastwise, last month, 
|reached 16,757 tons, comprising 1,398 tons of pig iron, 
| 13,268 tons of crude sheet bars, billets, blooms and slabs, 
| and 2,091 tons of plates, bars, angles, rails, sheets and 
| joists. Unloadings for December a year ago amounted 
| in the aggregate to 11,628 tons, comprising 2,153 tons 
of pig iron, 7,271 tons of crude steel bars, billets, blooms 
and slabs, and 2,204 tons of plates, bars, angles, rails, 
sheets and joists. In the pre-war December of 1913, 
there were no imports of pig iron, and only 4,457 tons of 
| crude sheet bars, billets, blooms and slabs, and 2,602 tons 
of plates, bars, angles, rails, sheets and joists were 
unshipped. 

Shipments of Iron and Steel.—Shipments of iron and 
steel from the Tees last month totalled 46,004 tons, as 
compared with 47,418 tons in November. Of the Decem- 
ber clearances, 8,803 tons were pig iron, 4,967 tons manu- 
factured iron, and 32,234 tons steel. Scotland was, as 
usual, the largest buyer of pig iron, taking 2,610 tons, 
whilst Denmark accepted 2,503 tons. The Union of South 
Africa was the chief purchaser of both manufactured 
iron and steel, receiving 1,138 tons of the former and 
4,487 tons of the latter. Other principal customers for 
steel were: India, 4,204 tons; Argentina, 2,382 tons ; 
and Portuguese East Africa, 1,990 tons. 

















NOTES FROM THE NORTH. 


Guascow, Wednesday. 

Scottish Steel Trade.—A general resumption has not 
yet taken place in the steel trade of Scotland, and repairs 
and overhauling of plant have been general at most 
establishments. There has not been much accumulation 
of orders since the stoppage, and the tonnage now on 
hand does not ensure much activity at the works when a 
restart is made. Inquiries are, if anything, a little better, 
but it is the translation into business which really 
counts. In the black steel-sheet trade a commencement 
has been made at some of the works, but order books are 
not too well filled although, in most cases, there seems 
to be sufficient to carry on with at the moment. This 
refers mostly to light sheets as the heavier gauges are 
still very dull. Galvanised sorts are not moving too 
freely but it is rumoured that India may be a much better 
buyer before long. The following are the current 
market quotations :—Boiler plates, 107. 10s. per ton ; 
ship plates, 8/. 15s. per ton; sections, 8/. 7s. 6d. per ton ; 
black sheets, }-in., 8/. 5s. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 11/. 5s. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—There is still little activity 
in the malleable-iron trade of the West of Scotland, and 
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the works have not yet resumed. Bookings do not show 
a heavy tonnage and the outlook is still uncertain. 
The re-rollers of steel bars have only a moderate amount 
of work on hand, and the month of January is expected 
to be rather quiet. Current prices are as follow :— 
‘*Crown ”’ bars, 101. 5s. per ton for home delivery, and 
91. 15s. to 91. 10s. per ton for export; and re-rolled steel 
bars, 77. per ton for home delivery and 6/. 15s. per ton 
for export lots. 

Scottish Pig-Iron Trade.—The position in the Scottish 
pig-iron trade is unchanged, and stocks on hand are 
quite ample to meet present demands. Imports from 
India continue at very low prices, which local producers 
cannot meet. The following are to-day’s market 
quotations: Hematite, 77s. per ton delivered at the 
steel works ; foundry iron, No. 1, 79s. per ton, and No. 3 
76s. 6d, per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, January 3, was only some 177 tons. Of this 
total, 99 tons went overseas and 78 tons coastwise. 
During the corresponding week of last year the figures 
were 605 tons overseas and 14 tons coastwise, making 
a total shipment of 619 tons. 


Locomotive Contract.—The North British Locomotive 
Company, Springburn, Glasgow, have received an order 
for four locomotives of ‘‘ X.D.”’ type for the Bombay, 
Baroda, and Central India Railway. 


Scottish Shipbuilding —While the shipbuilding in- 
dustry of Scotland has recently been passing through 
rather a difficult time, the output figures for the past 
year are goodand have only been bettered on six occasions 
since the end of the war. The total tonnage launched 
from all Scottish districts during last year was 609,913 
tons as against 627,458 tons during 1929, the difference 
being 17,545 tons, which is negligible. The important fact, 
however, is that whereas the builders had quite a heavy 
tonnage booked, or under construction, a year ago, at the 
present time the orders on hand are very few, and no 
distance ahead can be seen. The great falling off in the 
world’s trade—due in many cases to internal troubles, 
political and otherwise—has caused a slump in freights, 
and a wholesale laying up of cargo-carrying vessels. 
It is estimated that the latter tonnage is between 24 
and 3 times greater than the total at this time last year. 
The poor state of trade all over is put down to the after 
effects of the great war in which so many different 
countries were involved, some more directly than others, 
and it may be some time yet before any change for the 
better is forthcoming. With so many vessels out of 
commission at present, it can be readily understood that 
there have been very few orders for new tonnage placed 
recently, and with so many berths lying empty, unemploy- 
ment in the shipbuilding industry has increased enor- 
mously and is now at about its highest for some years. 

The output returns for the past year and those for 
the previous one are as follow :— 








1930. 1929. 
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Vessels. Tons. Vessels. Tons. 

The Clyde ... . 248 529,844 234 565,798 

The Forth ... 54 28,463 48 36,379 

The Tay ... ee Yj 41,037 5 17,424 
The Dee and Moray 

Firth aes sae ee 10,569 51 7,857 

Total ... . 362 609,913 338 627,458 


In the above table it will be noticed that the output 
on the Clyde and the Forth is down in both cases, 
whereas the Tay and the Dee areas are both up, that of 
the Tay being more than double the tonnage for 1929. 
Pride of place in the year’s output has been wrested 
from Messrs. Lithgows, Limited, Port-Glasgow, by 
Messrs. Barclay, Curle and Company, Limited, Glasgow, 
whose figures are 10 vessels of 64,714 tons, Messrs. 
Lithgows, Limited, coming second on the list with 
10 vessels of 58,787 tons. Scott’s Shipbuilding and 
Engineering Company, Limited, Greenock, come third 
with 9 vessels of 51,681 tons, and Messrs. John Brown 
and Company, Limited, Clydebank, are fourth with 
5 vessels of 50,982 tons. To.the latter firm, however, 
belongs the honour of the largest vessel of the year, the 
Empress of Britain, a turbine steamer of 42,200 tons, 
and 65,000 i.h.p. 








FinssBury CoLLEGE Outp StupEents’ AssociaTIon.— 
The annual dinner of the Finsbury Technical College 
Old Students’ Association will take place at the Troca- 
dero Restaurant, London, on February 21 next. The 
honorary secretary of the Association is Mr. F. R. C. 
a 15, Clifton-gardens, Golders Green, London, 
N.W.Ht. 





Contracts.—During the past month, Messrs. J. W. 
Brooke and Company, Limited, Adrian Works, Lowestoft, 
have despatched a number of their ‘‘ Empire,” also 
100-h.p., six-cylinder O.H.V., and 15-40 h.p., six-cylinder 
engines to Cape Town, Rangoon, Oslo, Naples, and to 
Holland.—Messrs. Westinghouse Brake and Saxby Signal 
Company, Limited, 82, York-road, King’s Cross, London, 
N.1, have received contracts from the London and North 
Eastern Railway Company, for the mechanical and elec- 
trical resignalling work at Chesterton Junction and at 
St. Ives. The material required will include a 50-lever 
mechanical interlocking frame for Chesterton, and a 
70-lever frame for St. Ives, together with all mechanical 
connections and electrical and track-circuiting apparatus. 
—The Central Electricity Board has placed contracts for 
primary transmission lines with Messrs. Siemens Brothers 
and Company, Limited, Woolwich, London, and for 
primary transformers with Messrs. Fuller Electrical and 
Manufacturing Company, Limited, London. 








NOTICES OF MEETINGS. 





ELectrRIcAL ENGINEERS.—London 
Students’ Section: To-night, 6.15 p.m., Victoria-em- 
bankment, W.C.2. ‘‘ Mercury-Are Rectifiers,” by Mr. 
A. Dean and Mr. M. M. Macmaster. North-Eastern 
Centre : Monday, January 12, 7 p.m., Armstrong College, 
Neweastle-on-Tyne, ‘The Distribution of Energy 
Liberated in an Oil Circuit-Breaker ; with a contribution 
to the Study of the Are Temperature,” by Mr. C. E. R. 
Bruce. North Midland Centre: Tuesday, January 13, 
7 p.m., Hotel Metropole, Leeds. ‘‘ Surge Investigations 
on Overhead Line and Cable Systems,’’ by Mr. S. W. 
Melsom, Mr. A. N. Arman, and Mr. W. Bibby. Scottish 
Centre: Tuesday, January 13, 7.30 p.m., Engineers’ 
Rooms, Rankine Hall, 39, Elmbank-crescent, Glasgow. 
‘* Loud-Speakers Since their Conception, with Gramo- 
phone Pick-ups and Wireless Recording Apparatus ”’ 
(with demonstrations), by Major C. A. R. Stower. 


JUNIOR INSTITUTION OF ENGINEERS.—To-night, 7.30 
p-m., 39, Victoria-street, S.W.1. ‘‘Monel Metal: 
Some Notes on its Production and Industrial Applica- 
tion,” by Mr. J. Doonan. Friday, January 16, 7.30 
p.m., ‘‘Some Problems Surrounding the Reorganisa- 
tion of an Engineering Works,”’ by Mr. K. W. Willans. 


INSTITUTE OF British FOUNDRYMEN.—Wales and 
Monmouth Branch: Saturday, January 10, 6.30 p.m., 
University College, Newport-road, Cardiff. ‘‘ An Indian 
State Railway Foundry,” by Mr. C. A. Howe. London 
Branch: Thursday, January 15, 8 p.m., Edibell Sound 
Film Apparatus, Limited, 89, Wardour-street, W.1. 
‘*Cupola Malleable Cast-Iron,”” by Mr. H. H. Shepherd. 
Sheffield and District Branch: Friday, January 16, 7.45 
p.m., Albany Hotel, Sheffield. ‘‘ The Vitreous Enamel- 
ling of Cast-Iron,’”’ by Mr. J. H. D. Bradshaw. 


INSTITUTE OF TRANSPORT.—Monday, January 12, 
5.30 p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. ‘Shipping and its Relation to 
Road, Rail and Air, in Co-operation and Competition,” 
by Mr. H. M. Cleminson. 


INSTITUTION OF 


ILLUMINATING ENGINEERING SocrETy.—Monday, Janu- 
ary 12, 7 p.m., British Commercial Gas Association, 
28, Grosvenor-gardens, S.W.1. ‘‘ Recent Developments 
in Gas Lighting,” by Mr. E. L. Oughton. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre: Monday, January 12, 7 p.m., Queen’s 
Hotel, Birmingham. ‘‘ Automobile Plant Depreciation 
and Replacement Problems,” by Mr. F. G. Woollafd, 
and at Coventry Centre: Tuesday, January 13, 7.30 
p.m., King’s Head Hotel, Coventry. 


InstituTE OF Merats.—Scottish Local Section : 
Monday, January 12, 7.30 p.m., Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. ‘‘ Chromium Plating,” by Mr. J. G. Roberts. 
North-East Coast Local Section: Tuesday, January 13, 
7.30 p.m., Armstrong College, Newcastle-on-Tyne. 
“The Applications of High-Nickel, Nickel-Copper 
Alloys and Pure Nickel in Industry,” by Mr. N. C. 
Marples. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, January 
13, 6 p.m., Great George-street, S.W.1. ‘‘ Experiments 
on Siphon Spillways,’’ by Professor A. H. Gibson. 
Wednesday, January 14, 6 p.m., Students’ Meeting. 
‘““The Aerial Cableways at Nag Hammadi Barrage, 


Upper Egypt,” by Mr. I. W. G. Freeman. Yorkshire 
Association: Wednesday, January 14, 7.30 p.m., 
Grand Hotel, Sheffield. ‘‘ Underground Haulage in 


Mines,”’ by Professor D. Hay. 


INSTITUTE OF MARINE ENGINEERS.—Tuesday, January 
13, 6 p.m., 85, The Minories, E.C.3. ‘‘ The Electrical 
Equipment of a Modern Ship,” by Mr. J. E. Allan. 


INSTITUTION OF MECHANICAL ENGINEERS.—South 
Wales Branch: Tuesday, January 13, 6.30 p.m., Royal 
Metal Exchange, Swansea. Annual Meeting. ‘‘ The 
Combustion of Anthracite for Steam Raising,” by Mr. 
T. F. Davies and Mr. G. Veater. Midland Branch : 
Thursday, January 15, 6.30 p.m., Grand Hotel, Bir- 
mingham. Annual Meeting. Informal Discussion on 
‘‘Rationalisation as Applied to the Engineering Industry,” 
by Mr. P. Jump. North-Western Branch: Thursday, 
January 15, 7.15p.m., Engineers’ Club, Manchester. An- 
nual Meeting. ‘‘ The Work of the Fuel Research Board,” 
by Dr. C. H. Lander. London: Friday, January 16, 
7 p.m., Storey’s-gate, S.W.1. Informal Meeting. ‘‘ Steam 
versus Oil Engine in the Mercantile Marine,’ introduced 
by Major W. Gregson. : 


SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
January 13, 7.30 p.m., 198, West-street, Sheffield. 
‘** Salving Battleships at Scapa Flow,” by Mr. E. F. Cox. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLanD.—Tuesday, January 13, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow. ‘‘Some Notes on Steel Cast- 
ings,”’ by Mr. J. Jefferson. 


InstituTION OF MrNING ENGINEERS.—Thursday, 
January 15, 11 a.m., Geological Society, Burlington 
House, Piccadilly, W.1. Annual General Meeting. 
‘“The Use of Dummy Primers in Shot-Firing,” by Mr. 
R. G. Richardson. ‘‘Some Methods Practised in the 
Mining of Coal, and in the Transport of Coal from the 
Face to the Main Mechanical Haulage,” by Mr. F. C. 
Swallow. ‘Silicosis and Coal Mining,” by Professor 
J. S. Haldane. ‘“‘ The Leakage through Brattice and 
the Combustibility of this Material,” by Mr. J. I. Graham. 
‘*Geothermic Measurements near Surface,” by Mr. 
A. J. R. Whitehouse (Eighteenth Report to the Com- 
mittee on the “‘ Control of Atmospheric Conditions in 
Hot and Deep Mines”’). ‘‘ Powdered Fuel, with Special 
Reference to Lancashire Boilers,’ by Mr. H. J. Hill. 





NortxH-East Coast INSTITUTION OF ENGINEERS AND 
Surppuitpers,—Tees-side Branch: Thursday, January 
15; 7.30 p.m. Cleveland Scientific and Technical Institu- 
tion, Middlesbrough. “Some Observations on Steel 
Founding,”’ Mr. L. Ripley. Newcastle-on-Tyne: Friday, 
January 16, 6 p.m., Mining Institute, Newcastle-on- 
Tyne. ‘‘ Some Factors Influencing the Sizes of Crank- 
shafts for Double-acting Diesel Engines,” by Mr. 8S. F. 
Dorey. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Manchester 
Centre: Friday, January 16, 7 p.m., Manchester Literary 
and Philosophical Society, 36, George-street, Manchester. 
**Locomotive Suspension and its Influence on Derail- 
ments,” by Mr. T. H. Sanders. 

Hutt Association OF ENGINEERS.—Saturday, Janu- 
ary 17, 7.15 p.m., Municipal Technical College, Hull. 
«“ Air Compressors,”’ by Mr. R. L. Quertier. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Outlook.—The intervention of the holidays, 
bringing long closures at many of the leading works, is 
responsible for a continued and marked slackness in the 
iron and steel and heavy engineering industries of the 
North-West district. Both producers and consumers are 
suffering from enforced inactivity, which is likely to leave 
its effect for a few weeks yet. A further factor which is 
militating against the placing of new forward contracts 
is the hope entertained by many users that the January 
meeting of the Steel Association may result in some 
concession being made on current controlled prices. 
The same hope, held prior to a number of meetings in the 
last few months, has resulted in disappointment, but con- 
sumers now feel that the stage has been reached where 
steel prices must be nearer the level of the steadily falling 
Continental rates, and that this month may witness a 
definite and weleome movement in this direction. 

More Works Going South.—An unhappy feature of the 
opening week of 1931 is the shutting down of two old- 
established works in the area and the transfer of their 
interests to the South. At Reddish, Messrs. Ruston and 
Hornsby, Limited, have completed the transference of their 
business to establishments at Lincoln and Grantham, and 
550 workers have been thrown out of employment. 
The works, founded in 1887, were, until a short time ago, 
among the busiest in the Manchester engineering indus- 
try. At Preston, a further step towards the closure of the 
works of Messrs. English Electric Company, Limited, 
and the concentration of the work, previously done 
there, on other branches of the firm, led to the dismissal of 
the majority of the employees last week-end. The car 
section of the Preston works will remain open, but the 
whole of the electrical side is affected by the concentra- 
tion decision. Whatever hope might have been enter- 
tained of an improvement in the textile-machinery section 
is further set back by the Burnley mills stoppage, and 
the threat of a general stoppage throughout the cotton 
trade of Lancashire and Cheshire. Foreign orders, too, 
are stillscarce. More encouraging is the further improved 
outlook in the electrical-equipment and plant-manufac- 
turing branch, brought about by the placing with local 
firms of further extensive orders by the Central Electricity 
Board. Messrs. Metropolitan—Vickers Electrical Company, 
Limited, of Trafford Park, are to make switchgear for the 
East England grid scheme, and general meters and 4rans- 
formers for the Mid-East England section; and Messrs. 
Ferguson, Pailin, Limited, also of Manchester, will supply 
switchgear for the South-East England area scheme. 


Railway and Other Work.—Hope that producing and 
structural engineering firms in the district may secure 
valuable orders in the next few weeks follows the 
announcement of the Great Western Railway’s 1931 
programme. Besides locomotives, which will be built 
at the Company’s own works, 37,000 tons of steel rails 
will be required, and bridge reconstruction and other 
schemes will entail the use of 8,000 tons of steelwork. 
In addition, docks modernisation schemes, crane equip- 
ment, and the provision of new hoists will, it is estimated, 
entail an outlay of nearly 400,000/. The annual tender 
forms went in early this week, and it is expected that 
the awards will be made known about the end of January. 
Messrs. Edmund Nuttall, Sons and Company, Limited, 
start the year well with a contract valued at 342,0001. 
from the Wallasey Corporation for a marine lake and sea 
defence wall. They are also extensively employed on 
the new Mersey Tunnel. Messrs. R. and J. Dempster, 
Limited, of Manchester, have completed a 20,0001. 
waterless gasometer for the Hyde Corporation, and 
have on hand orders for similar constructions for a 
number of other clients. A proposal by Messrs. Henry 
Wallwork and Company (1920), Limited, engineers and 
ironfounders, of Red Bank, Manchester, to reduce 
certain bonuses, in an effort to meet competition, resulted 
in a strike of 200 employees on Tuesday. 








RECLAMATION OF THE ZuUIDER ZEE.—On Monda 
next, January 12, Professor J. W. Thierry, of Delft 
University, will read a paper before the Royal Geo- 
graphical Society, on the ‘ Reclamation of the Zuider 
Zee.” This subject, it will be remembered, was dealt 
with very fully by Professor Thierry in ENGINEERING 
vol. cxxix (1930), commencing on page 655. On January 
13, the Professor will deliver a similar lecture in Dutch 
before the members of the Dutch Colony in Essex Hall, 
Essex-street, Strand, W.C.2. In connection with these 
lectures, the Science Committee of the Anglo-Batavian 
Society will entertain Professor Thierry, at dinner, at 
the Langham Hotel, Langham-place, W.1, on Janu- 
ary 14, at 7.30 for 8 p.m., the arrangements being in 
the hands of Dr. W. R. Bisschop, 2, Dr. Johnson’s- 
buildings, Temple, London, E,C.4, 
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said that finality has been reached in this direction, 
as will be realised by a study of a valuable paper 
presented by Mr. A. Taub, the research engineer 
of the Chevrolet Motor Company, to the Society of 
Automotive Engineers last year. In this paper, the 
author reviewed the work of Mr. H. R. Ricardo, Mr. 
W. A. Whatmough, and Mr. R. N. Janeway on com- 
bustion chamber design. Each of these workers 
has contributed materially to our knowledge of the 
factors governing combustion, but the discrepancies 
between the findings of the two former, in particular, 
offer an interesting field for further investigation. 
Another promising field of research lies in the 
problem of distribution. Up till the present, the 
majority of the more fundamental researches have 
been conducted on single-cylinder engines, as by 
this means, the difficulties introduced by unequal 
distribution of the charge are eliminated, and the 
work simplified in other directions. Even in a single- 
cylinder engine, the number of possible variations is 
decidedly inconvenient, so that until a fairly precise 
knowledge of the many factors involved in the func- 
tioning of such an engine had been obtained, no 
useful object would have been served by investi- 
gating the behaviour of multi-cylinder models. It 
may be suggested, however, that although much 
;may still be learned from a single-cylinder unit, 


53 | sufficient information is now available to justify 


' parallel investigations of a fundamental nature on 


Pe | multi-cylinder engines, and more particularly into 


the problem of distribution. 
We have no intention of suggesting that know- 
ledge of the design of induction passages has not 
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PROGRESS IN PETROL-ENGINE 
DESIGN. 


Ir is sometimes suggested that if the same amount 
of attention had been devoted to the development 
of the steam car as has been given to petrol cars, 
the present position of the two types of vehicle 
would have been reversed. Those holding this view 
however, appear to overlook the fact that research 
and development will always be ultimately directed 
along the most promising channels by economic 
necessity, however much they may be guided in the 
early stages by more altruistic motives. It may 
thus be asserted with confidence that the work of 
early investigators on the petrol engine was followed 
up year by year because such work could, in the 
ultimate, be justified financially. Each advance, in 
fact, tended either to improve the engine from an 
economic standpoint, or to widen its field of applica- 
tion, and thus brought increasing profits to those 
whose business it was to incorporate the findings of 
the research workers in the design of the actual 
engine. Apart from its use on motor vehicles, the 
engine proved exceedingly valuable for certain 
classes of marine and stationary work, and the field 
of application opened up by its development is 
indicated by the fact that the number of such 
engines now in use must approach 50,000,000. In 
these circumstances, it is not surprising that the 


| amount of research work devoted to the engine in 


the past forty years probably exceeds that in any 
other field of human activity. 

The greatest tribute which can be paid to the 
modern engine is that, in spite of its inherent com- 
plexity, it will function satisfactorily for long periods 
in the hands of users who have only the vaguest ideas 


Not Concteun, "4 $°°8 | of its construction. Progress in design has been par- 


ticularly rapid in the past few years, in which a much 
clearer insight has been gained into the factors 
governing combustion. It cannot, however, be 


shows a great lack of uniformity, and although no 
doubt some of the variations are justified by 
differences in the performance required from the 
engine, they are too great to be entirely explained 
by this factor. It is common knowledge that 
many engines which could otherwise be regarded 
as satisfactory show marked variations in the output 
from individual cylinders, the variations being due 
to differences in both volumetric efficiency and 
mixture strength. As a result, the fuel consump- 
tion is higher than it would otherwise be,since makers 


-|endeavour to overcome the defects arising from 


unequal distribution by adjusting the carburettor 
to ensure all the cylinders firing evenly. It is 
clearly desirable to study the distribution through- 
out the load and speed ranges, but the difficulties 
of such a procedure are formidable. It has already 
been suggested that research work on a single- 





cylinder engine presents anything but a simple 
problem, and when the number of cylinders is 
increased, it is necessary to study the behaviour 
of each one individually, as the distribution of the 
charge not only affects the factors already men- 
tioned, but also the degree of turbulence in the 
different cylinders. 





To those who are not closely associated with 





petrol engine research, the most obvious method of 
investigation that suggests itself is by the use of 
the indicator. Unfortunately, the optical indicator, 
which would appear most suitable for this particular 
purpose, is unsuitable for the normal running speeds 
of modern engines, and even assuming that the 
investigator is satisfied with a speed within their 
capacity, the difficulties of operating, say, six 
indicators simultaneously, can hardly be over- 
estimated. In the admirable symposium on indi- 
cators, presented before the Institution of Mechanical 
Engineers in 1923, it was mentioned that a research 
on these lines had been attempted on a six-cylinder 
aero engine, and that a similar research, but utilising 
the R.A.E. electrical indicator, was in contem- 
plation. It is within our knowledge that the former 
was abandoned on account of the extreme difficulty 
of the experimental work, and as, so far as we know, 
no report has ever been presented on the latter, 
it may be presumed that the idea was dropped 
for the same reason. Fortunately, other methods 
of investigation are open, and what may be referred 
to as pioneer work has already been done. 

Unequal mixture distribution may be examined 





by an analysis of the exhaust gases leaving the 
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individual cylinders, an operation which, although 
requiring an extended period of investigation, 
offers no particular difficulties. This particular 
work has been undertaken by more than one 
investigator, the results merely confirming the 
wide variations which may occur. The variation 
in volumetric efficiency has been investigated by 
Dr. J. N. H. Tait, at Liverpool University, a sepa- 
rate discharge pipe being fitted to the exhaust port 
of each cylinder, and being connected in turn to a 
gasometer. The results obtained confirmed the 
existence of the variations, and showed that they 
were in the neighbourhood of 5 per cent. in the 
engine tested. An investigation of this type, utilising 
only one form of induction pipe, requires consider- 
able time to carry out, but another method of study- 
ing distribution which does not require suchelaborate 
apparatus was described by Dr. 8. J. Davies in a 
paper read before the Institution of Mechanical 
Engineers on Friday last. In this paper, which 
we commence to reprint elsewhere in this issue, 
that the author described experiments carried 
out at Armstrong College on a four-cylinder en- 
gine with overhead valves, the primary object of 
the research being to study the effect of varying 
the velocity and direction of the charge through 
the inlet valves. The method employed was to 
fit special valves provided with slotted shrouds, 
the size and position of the slots serving to control 
the two factors mentioned. It will be appreciated 
that the procedure adopted, in so far as it involved 
control of the direction of flow, was equivalent to 
experimenting with a number of induction pipes 
in which the angle of approach to the cylinder was 
varied. Information bearing on one aspect of 
manifold design was therefore obtained, the results, 
however, being mainly applicable to overhead 
valve engines. The reason for this limitation is 
that the main effect of varying the direction of flow 
of the gas into the cylinders is to alter the turbulence 
in the latter. As pointed out by Dr. Davies, 
the necessary turbulence is imparted to the gas 
in the case of an overhead-valve engine mainly 
in virtue of its kinetic energy on entry, whereas 
in the case of a side-by-side valve engine, the 
turbulence is chiefly set up by the action of the 
rising piston in driving the gas out of the restricted 
space formed between the cylinder head and piston 
crown. This difference was clearly brought out 
by some subsidiary experiments, referred to by 
Dr. Davies, carried out on a side-by-side valve 
engine, in which it was found that the direction 
of the delivery into the combustion space had 
very little effect. 

It is pointed out in the course of the paper that 
the equality in distribution was influenced con- 
siderably by the modifications to the valves, the 
effect being more pronounced when the direction 
of the charge, as well as its velocity, was controlled. 
The reasoning on which this conclusion is based 
is set out in the paper, and attention may be 
confined to the possible causes leading to the results 
noted. The induction passages in the cylinder 
head were equivalent to a pipe having the carbu- 
rettor at the centre, and with branches to each 
cylinder, the branches to the two end cylinders 
being about three times as long as those to the 
two centre cylinders. It is difficult to visualise 
the actual movement of the gases in such a system, 
but it is well known that surging effects occur 
along both the main pipe and branches, and that 
these in themselves may set up a certain degree of 
supercharging or starvation in individual cylinders, 
and may further cause interferonce in the even flow 
of gas to any particular cylinder. It is probable 
that the wave motion persists down to the choke 
tube, and is one of the causes leading to variations 
in mixture strength. Other factors which have 
to be considered are that, in all probability, part 
of the fuel in the induction system is in the liquid 
form, and may either be deposited on the walls of 
the system, or carried through into the cylinders, 
depending on the velocity of flow and the tempera- 
ture at various points in the path. The wave motion 
referred to may give rise to points of high pressure 
at which condensation may take place and, finally, 
the contour of the passages and their form in cross 
section, and the smoothness or otherwise of the 
walls, may also play their part in the phenomena 
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occurring. Taking all these factors into consideration, 
it is not difficult to understand how a reduction in 
area past the valves, with an equivalent change in 
the velocity of the charge, may affect the distribu- 
tion conditions, and it is really rather surprising that 
the differences were of the small order observed. 
These differences were markedly greater when the 
direction of entry into the cylinder, as well as the 
size of the opening, was controlled, and this might 
well be due to a variation in the resistance offered 
to the gas at the point of entry. If, for example, 
the gas were directed against the cylinder wall in 
one instance, and across the cylinder in another, the 
resistance might be greater in the former case, due 
to a local building up of pressure within the cylinder. 
A similar effect might be caused by a sudden change 
in the path of the gas in passing through the valve 
shrouds, such as would occur in some of the 
positions investigated. 

While nothing would be gained by minimising 
the difficulties of such investigations, it may per- 
haps be hoped that the lines of investigation 
already initiated will be followed up, and that it 
may be possible to carry out experimental work 
of a critical nature on such points as the size and 
conformation of the induction passages, the value 
of blind extensions on the induction manifold, and 
the practice of introducing divisions in the manifold 
to isolate the cylinders into two or more groups. 
Such an investigation could only be carried out in 
a well-equipped laboratory with ample funds avail- 
able, and, we suggest that this might be under- 
taken jointly by the Institution of Mechanical and 
Institution of Automobile Engineers, since the 
latter body, as announced by the President, 
Sir Herbert Austin, at the annual dinner, is 
organising research work on a new basis. 








THE SITUATION IN SOUTH WALES. 


Stnce the outbreak of the South Wales coal 
strike a marked improvement is reported in the 
prices of German mining stock, and also in the 
general level of German prices. Continental pro- 
ducers remember that the strike of 1926 was the 
fortunate occasion of their obtaining a footing in 
markets previously reserved to Great Britain, 
which even now British suppliers have not been 
able wholly to regain. It can thus be well under- 
stood that the prospect of securing immediate fresh 
business, with the chance of annexing permanently 
some more of the British trade, will offer a salutary 
inducement to continental miners to avoid internal 
disputes, and concentrate on making the most of 
their present opportunity. . Primarily, no doubt, 
the situation is the concern of the South Wales 
coal industry, and not of other trades. From 
every point of view, however, a coal strike is a 
matter of national importance, with a specially 
intimate effect on metallurgical and engineering 
workers. These workers have already trouble 
enough in the position and prospects of their own 
industry, and they may be excused therefore for 
being curious to know whether the further calamity 
with which they are threatened is in fact necessary. 

Certainly not ignorant of, but ignoring the fact 
that the only possible source of wages lies in what is 
earned, the Government last year passed a Bill 
through Parliament, under which it is now illegal 
for any miner to work more than seven and a-half 
hours a day. This restriction is qualified by liberty 
to vary the work of individual days, provided the 
aggregate work in a week or a fortnight does not 
exceed a daily average of seven and a-half hours. 
The liberty is qualified, however, by the proviso 
that it can only be enjoyed with the consent of the 
Miners’ Federation, and this consent was withdrawn 
as from the end of last year, so that under the 
provisions of the Act it is now illegal for any miner 
to work more than seven and a-half hours in the 
day. The earnings of the coal mines are matters 
of audited public knowledge. It is common ground 
that, even with an eight-hour day, the South Wales 
field was working at a loss, and there seems also to 
be no question that if existing wages were paid for 
a seven and a-half hours day, the loss would be 
increased by about ls. 6d. per ton. This figure 
could be reduced if the daily hours, while remaining 
in the aggregate within the prescribed weekly or 
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fortnightly limit, were suitably spread over the 
week or the fortnight, the extent of the reduction 
depending on the precise figures of the spread-over. 
A proposal had been put forward for a spread-over 
which was estimated to reduce the loss to ls. per 
ton, but this addition to the existing loss was more 
than the mine owners could see their way to bear. 
Accordingly, they announced that from the begin- 
ning of this year, when the seven and a-half hours’ 
day would have to come in force, wages would be 
reduced for the time being by one-sixteenth, in 
exact proportion to the reduction of hours. They 
were prepared, however, to discuss with the miners 
the details of a spread-over which would work with 
greater advantage to production, and for the dis- 
cussion invoked the mechanism of a local concilia- 
tion board with an independent chairman, which 
for many years had worked successfully in avoiding 
disputes in the field. 

The proposal for the inadequate spread-over 
came from the National Industrial Board created 
by the Act. This is a heterogeneous body, intended 
to consist of six representatives each of the Miners’ 
Federation and of the Mining Association, together 
with one each of the Associated Chambers of 
Commerce, the Federation of British Industries, 
the ‘‘ Co-operative Movement,’ and the Trades 
Union Council, with an independent chairman. 
As a fact, the Mining Association declined to 
nominate representatives on the Board, or to take 
part in its inquiries, and except for a nominee of 
the Lancashire and Cheshire mineowners, none of 
the six mineowners who served on it were repre- 
sentative of any association or district. The 
main objections felt by the mineowners to the 
Board were two-fold. On the one hand, its com- 
position was such that necessarily the large majority 
of its members would be familiar only at second- 
hand, if at all, with the circumstances of any 
individual district in which differences might arise. 
On the other hand, the Board would be composed 
largely of members representing districts with 
which the field that might be in question was in 
constant and lively competition. It is not surprising 
that the Board’s present proposal has failed to 
meet the necessities of the case, and it is to be 
hoped that as the result of the conferences held 
during this week the matter may at last be decided 
by the local conciliation machinery, which should 
have been applied in the first instance as soon as 
any difference appeared. Its record in arriving 
at a successful and amicable result should give 
both parties confidence in resorting to it. 

The manner in which the miners have been led 
into their present position now seems plain. When 
the Government introduced the bill of last year, it 
did not say in terms that the reduction of hours 
would necessarily be carried out without reduction 
of wages. It now appears, however, that before 
the Miners’ Delegate Conference, either of this or of 
last year, the Government gave a written promise 
of its full moral support to the miners in resisting 
any reduction, and its assurance that it would 
regard any reduction as action directed against itself 
as well as against the miners. What may have been 
its reasons for assuming that no reduction would 
be necessary is not so clear. It is no economic secret 
that wages can be paid only out of what the industry 
earns, and apparently the Government’s chief 
hope of increasing earnings in proportion to the 
decrease of working hours lay in the operation of 
the marketing arrangements now coming into force. 
Most of the gain to the industry through these 
arrangements seems to be expected through their 
being effective in raising prices. Thisis a cheerless 
prospect for the dependent metallurgical and engi- 
neering industries, which, as it is, have hard enough 
work to compete abroad against the lower wages 
and longer hours of competitors and the prchibitive 
tariffs of customers. To the South Wales coal 
industry, moreover, the hope is barren. Its 
living is earned mainly from export trade, and 
prices there are fixed by foreign competition, which 
would only welcome any success of the marketing 
arrangements in raising British prices. The effect 
of such arrangements could, in fact, only be to 
saddle the home market and industries with the 
loss incurred on the export trade, a measure indis- 
tinguishable in principle from the grant of a subsidy. 
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IJ.—E.ecrricaL ENGINEERING. 

In reviewing the prospects of the electrical-engine- 
ering industry last year, it was suggested that the 
year 1930 would be one of great difficulty. Although 
the extension of Government schemes at home 
promised to maintain the level of employment and 
output for the home market, it was stated that the 
growing intensity of competition in the world 
markets would make it highly satisfactory if no 
further decline of British exports were to take place 
during the year. Actually the year has been one of 
the keenest effort, and at times one of great difficulty, 
but it is most satisfactory to be able to record, more 
especially in a period of world depression, that these 
efforts have been more successful than could reason- 
ably have been hoped, both in the home and export 
markets. This result may be attributed to the 
technical, productive and commercial efficiency of 
this vigorous branch of engineering, and to the 
spirit of organised co-operation and self-help with 
which it is imbued. 

Table I gives statistics of the importation of copper 
into the United Kingdom and the index of activity 


TABLE I.—Indices of Activity in Electrical Engineering. 
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1930 are not strictly comparable with those for the 
preceding years, owing to the exclusion latterly of 


TABLE I1.—Electrical Engineering. Actual Number 


Employed. 





Number of Workpeople. 


| 
| 
Seren ee ees ee 
1 





Date. ae ) , — - 
ee ieee Ps: 11923 =100. 
| Insured. sneeea | en 

July, 1923 ..| 60,960 | 3,153 57,807 100-0 
1924 ..| 71530 | 3,466 68,064 | 117-7 
» 1925 ..| 76,720 | 4,288 72,432 | 125-3 
ss 1926 ..| 74,000 | 6,514 70,486 | 21- 
<a. ae ee 79,300 | 3,790 75,510 5 
>» 1928* 79,770 | 4,000 75,770 131-1 
,- 1929* 84.430 | 3,248 81,182 140-2 
,, 1930* 89,860 | 6,649 | 83,211 | 143-9 
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‘far it may reflect a resumption of normal industrial 
| : 
| requirements; most probably the former is the 
|main explanation. 
| The remarkable increase in exports shown by the 
| Beama Index, when regard is had to the probabilities 
|as anticipated last year, is particularly gratifying. 
| The main features of this expansion are corroborated 
| by Table ITI, in which the volume and value per ton 
| of United Kingdom exports of electrical machinery 
| in recent years are given. 
| The sharp increase in the volume of these exports 
|in 1930 might, it would appear, be not unconnected 
with the very striking fall in their value per ton. 
Making all allowances for the decline in the world 
| price level, it is a remarkable achievement if sales 
at these prices are on a profitable basis, having regard 
to the inelastic character of all those costs affected 





* Includes only persons 16-64 years of age. 

persons younger than 16 or older than 64. On the pre- 
1928 basis, the figures for the last three years would 
probably be increased by some 2,000 workpeople. 
There is thus an unmistakable increase in the 
volume of production, though the fact that higher 
employment results from a greater net influx of 
workpeople into the industry than the increase in 
unemployment is a measure of the strenuous nature 
of the effort of the industry, which has, on balance, 




















by the artificially maintained wages level in this 
country. 

Turning to individual markets, there has been a 
marked increase in exports to European countries, 
South Africa, New Zealand and Canada, and some 
increase in exports to South America. The Japanese 
market has been heavily curtailed, while British 
India and Australia have taken much less than 
during the last two years. In other markets than 
those mentioned above there has been a general 
expansion. 

















United Kingdom | B.E.A.M.A. Index been successful. ; 
Imports of Copper. | (1920 = 100). ; Imports into the Home market during 1930 have 
entity —— po TABLE ie Exports of Electrical shown a very definite contraction in aggregate 
for = | Index | ne volume, and the tendency during the year has been 
| Volume. 1913 = | Home. |Export.| Total for th to diminish : ivel If hi d 
| in Tons. | “‘39Q9, eels | Yolue ger fen: or them to diminish progressively. this tendency 
2 <= Pesci [a —— = Nl —- TaBLE IV.—United Kingdom Retained Imports of 
Eas ng 
1913 8,912 | 100-0 ) | ‘Tons. Index. £ Index. Machinery. 
1918 * ae | | | 
1920 —* | et ee oe ee ee ee ee eed ee } Volume. | Value per Ton. 
1922— 1913 | 2,238 | 100-0 84-5 | 100-0 | Monthly | 
Ist, Qr. 4,954 | 55-6 ie Average for | | a aay USCS: 
2nd ,, 3,483 | 39-1 : j Ist Qr. .. ..| 1,738 77-7 | 275-0 | 325-4 | Tons. | Index. £ Index. 
3rd ,, 6,641 74°5 | Not available. 2nd a wef 2,255 54°3 276-5 327-2 
1088" om | oer | Srd }, 1.2) Tot | 58-2 | 216-9 | 256-7 oa ee E Epes 
923 — 4th 1,434 64-1 | 215-7 | 255-3 ‘ , : z ; 
Ist, Qr 8,017 | 29:2 1083” | , j1913. .. | 902 100-0 | 115-2 | 100-0 
v4 ye , > < . 6 . 98 . 
—* 9375 | 105-2 Ist Qr. -| 1,638 73-2 | 206-7 | 224-6 | istQr. .. ..| 347 38-5 | 357-9 | 310-7 
4th 7 12,742 | 145-0 | 2nd ,, --| 1,660 74-2 | 186-5 20-7 | ond, ..  ..| 355 39-4 | 253-3 | 219-9 
ane oo | a wie 3rd | 1,468 | 65-6 | 189-2 | 223-9 |  3rq | gos 56-1 oon-4 194-8 
924— 1,868 ‘ : - as ) ; 2 74 
Ist. Qr | 12,455 | 139-8 | 101 | 91 | 98 | yoy” | 2285 | 99-9 | 175-0 07-1 itt +o] 260 29-8 | 192-4 | 167-0 
ard: | 13801 | 143-9 | 94 | a2 | 91 Ist Qr. .. ..| 2,604 | et | ee | | Ist Qr 338 37-5 | 246-4 | 213-9 
> , oo ma Et (oe et 2nd ,, | 2,526 112-9 167-0 97:6 | 9 = di 375 a “ple ih 
an.” 12,950 | 145-3 | =| ei # ard j, 1.11} 468 | 110-3 | 175-7 | 207-9 | legs Wee os | ee | cee 
925— | | 2’a73 28-6 75. 07 «t ao) ces ee 296 32 230°: 199° 
Ist Qr | 14,556 | 163-3 74 | 103 | oa * "| 2,878 | 128-6 | 175-4 07-6 Litt» + +s] 289 | BEG | 240-8 | 209-0 
2nd ,, 13,722 | 154-0 61 | 89 65 “Ist Qr 2 943 131-5 174-5 206-5 | —— a : 
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Ist Qr 14,445 | 162-1 69 | 177 oe | seae* , ie 8 itt» ++ +) 400 45-0 | 254-8 | 221-2 
ard” veo | i432 | 78 | 80 | 80 a 3,571 | 159-6 | 161-2 | 190-8 | “Get qr .. | 424 47-0 | 270-2 | 234-5 
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by the Economic and Statistical Department of the 
British Electrical and Allied Manufacturers Associa- 
tions which appears in The Economist. Copper is a 
material of such importance in -lectrical manu- 
facture that fluctuations in its importation may be 
regarded as a valuable index of the activity of the 
industry, allowance being made for a suitable lag in 
time. 

The increased volume of production indicated by 
the foregoing figures is confirmed by the pre- 
liminary reports for December, 1930, which antici- 
pate a distinct betterment in the Beama index for 
December. 
workpeople insured and unemployed in the electrical- 
engineering industry, published by the Ministry of 
Labour, show a resulting employment figure for the 
year 1930 which compares very favourably with 
any previous period. 

The figures in Table II for 1928, 1929 and 


The statistics given in Table II of the | 


satisfactory to observe, from the Beama Index, that 
after a dull period in the middle months of the year 
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there is once more a rising tendency. It is difficult 
to say whether this is a result of an arbitrary change 
of policy on the part of the Government in stimu- 
lating home orders to relieve unemployment, or how 


¢ Including Reparations. 


is confirmed in the New Year, the period of depression 
may offer to the British Industry an opportunity of 
breaking the connection of these importers and 
supplyin. ome requirements themselves when a 
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revival comes. By far the most remarkable feature 
of Table IV, in which the United Kingdom net 
imports figures are given, is the further enormous 
increase in their value per ton to a level in excess of 
anything previously experienced. 

On the basis of the Census of Production of 1924, 
the British industry’s share of the Home market 
could then be put at 90 per cent. of the total. 
Since then, that proportion has undoubtedly in- 
creased, probably to as much as 95 per cent. If 
this position can be maintained there is little need 
to fear the effects of competition in the Home market 
as far as electrical engineering is concerned, and it 
marks a definite improvement on the pre-war 
situation. 

The world competitive situation is most easily 
gauged by an examination of the international ex- 
port figures given in Table V, on page 51. There are 
given the declared values of the exports of electrical 
machinery from the six principal manufacturing 
countries, in sterling converted at the average rate 
of exchange for each year. 

The most striking feature of this Table is that, in 
spite of world depression, there has been a resumption 
of the increase in world exports which was inter- 
rupted last year. The British share of these exports 
has gone up in the aggregate, but not in proportion 
to our competitors ; in fact, apart from Switzerland, 
all these countries have increased their exports. 
Germany for the seventh year continues her remark- 
able progress towards the level of the United 
Kingdom and the United States which she has now 
nearly overhauled. The United States has regained 
from this country the first place as an exporter of 
electrical machinery which she lost to us in 1925, 
and which, till this year we have contrived to retain. 
It is clear from the figures of volume and value per 
ton that the British declared values do not show the 
full measure of our progress, owing to the rapid 
deflation of prices which has been in progress during 
the year. Unfortunately, no volume statistics for the 
United States are available, and it is not, therefore, 
possible to say in what measure the same position 
obtains in that country. In any case, it must be 
clear that, as stated in last year’s review, we have 
reached a stage at which our supremacy is precarious. 

If a wiser economic policy becomes fashionable in 
the higher circles of finance, the existence and 
continuation of the world depression will not spell 
inactivity for electrical engineering. It is precisely 
in the products of such industries as this that 
investment should be proceeding at such times as 
the present. In this country, the existence of the 
Government electricity scheme goes a little way in 
the right direction, and we may perhaps conclude 
that the short-term outlook, considering all things, 
is favourable, at all events compared with most 
other industries. The long-term prospect is one of 
steady expansion. The return of prosperity, when 
it comes, should lead to a very active period for this 
industry. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

An extra general meeting of the Institution of 
Mechanical Engineers was held at Storey’s-gate, St. 
James’s-park, on Friday, January 2, 1931. The 
Chair was occupied by the President, Mr. L. St. L. 
Pendred, and a paper entitled ** An Experimental 
Investigation into Induction Conditions, Distribu- 
tion, and Turbulence in Petrol-Engines,”’ was read 
in abstract by Dr. 8. J. Davies. We commence to 
reprint this paper, in abridged form, on page 57 of 
this issue. 

At the conclusion of the paper, the President, in 
calling for a vote of thanks, commented on the 
utility of an abstract of a long paper in enabling 
members to appreciate salient features more readily. 
The author had mentioned that much of the work 
was done four years ago. Though it was probable 
that the value of turbulence was now more generally 


known, Dr. Davies merited the thanks of the members | 


by raising such knowledge from an empirical to a 
scientific plane. With regard to the financial aid 
extended by the Institution, it was clear that such 
money as was available for this purpose was well 
expended on fundamental investigations that had a 
practical issue. 


The discussion was opened by Mr. L. H. Houns- 
field, who said that, while the results embodied in 
Fig. 6 of the paper were valuable, the method of 
plotting them was misleading. Mr. Hounsfield then 
proceeded to show on the blackboard, his view of the 
correct position of the curves, with a contracted ver- 
tical scale and an expanded horizontal scale. Plotted 
in this way, the results, he submitted, were interesting. 
Amongst other things, sensitiveness of the mixture 
when it was not uniformly distributed was shown ; 
two cases had a rich mixture, two others a poor 
mixture. Later on in the paper, it was shown that 
stratification had the same effect. This explained 
the influence of stratification in producing bad ther- 
mal efticiences and great sensitiveness of mixture 
strength, and threw some light on the fact that, 
with motor cars in cold weather, the power and 
mileage per gallon could frequently be improved by 
heating the air intake to the carburettor. Mr. 
Hounsfield also criticised the author’s conclusions, 
as summed up in the paper, as being too brief and 
omitting several points, some of which would be 
interesting and useful to anyone working on the 
compression-ignition engine. 

Mr. W. A. Tookey said he thought that, seeing 
the paper was written from an academic viewpoint, 
conventions might have been more closely adhered 
to. Conventions with regard to internal-combustion 
engines and heat-engine trials had been laid down 
by a committee of the Institution of Civil Engineers. 
One requirement was that efficiency for internal- 
combustion engines should refer to the gross value 
of the fuel and not the net value, which latter Dr. 
Davies had used. The fuel was stated in the paper 
to be aviation spirit and the specific gravity had 
been given, but no idea of the composition. A paper 
of this kind should contain a correct analysis of the 
fuel used, and a record of whether the initial supply 
of fuel had lasted throughout all the tests, or whether 
several varieties had had to be obtained. As regards 
inlet valve velocity, the Heat Trials Committee 
had prepared a schedule, and this velocity had been 
well discussed, but it was decided that, owing to the 
difficulty of determining it, it need not be recorded. 
He thought the curves in the paper showed that the 
different velocities made really very little difference. 

On the question of turbulence, it had been suggested 
in the paper that the results might be of use to those 
who were éngaged in the development of the high- 
speed Diesel engine. The turbulence in the Diesel 
type of engine was a * last minute turbulence,” and 
the charge was not a mixture of air and petrol 
vapour; air only was drawn in and compressed. If 
the engine was of a type fitted with a so-called com- 
pression block, the sudden entry of the block into 
the compressed air in the recess in the cylinder head 
would disturb the compression pressure. In that case, 
there would be a ‘ last minute turbulence,” which 
was more effective for the purposes of internal-com- 
bustion engines than anything obtained in the 
petrol engine. This form of turbulence was not a 
new thing; Akroyd used it years ago and a number 
of firms were adopting it to-day. 
| Continuing, Mr. Tookey said that he thought 
|the paper would have been more helpful if the 
|results had been given in the form of tables 
| rather than as charts. He himself found it of use to 
janalyse results of experiments by independent 
| methods, and it was difficult to tabulate the author's 
| results from his curves. In one of the diagrams at 
| least, straight lines would fit in better with the plotted 
| points than curves, after a certain maximum point 
had been reached. Finally, he complained of the 
author’s departure from convention in nomenclature. 
| The charts were sometimes marked in terms of indi- 
cated horse-power and othersin brake horse-power, 
and heat to water was given in Centigrade heat units 
| per brake horse-power per minute in some places, and 
in othersin British Thermal Units per indicated horse- 
| power per minute. He thought it should be possible 
| to refer from one chart to the other without change 
| of unit. 

Mr. D. R. Pye said that the last ten years in 
| petrol-engine research had shown the importance 
|of air movement in the cylinder. The paper gave 
|some useful data on the effect of air movement. 
‘The tests had been started, however, with an 
engine in which efficiency had been sacrificed to 
power output, ene with verv large valves. 
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The air velocity had been speeded up through the 
valves by shrouding them, with the result that the 
thermal efficiency had been increased from about 
24 per cent. to 28 per cent. Of course, 24 per 
cent. was not a good thermal efficiency to start 
with on an engine having a compression ratio of 
4-7, even allowing 10 per cent. for irregularity of 
fuel distribution between the cylinders. This would 
give 26-5 per cent., whereas with a 4-7 engine, 
30 per cent. should be reached. It was rather 
dangerous to work on results obtained from an 
engine which, at the outset, was rather inefficient. 
Again, on the more theoretical side of the paper, 
there was danger in taking what had been put 
forward as no more than a broad practical generalisa- 
tion and then erecting an elaborate theory upon 
it. The generalisation needed careful examination. 

It was common knowledge that any petrol engine 
would give its maximum efficiency on a fuel-air 
mixture rather weaker than that which would give 
just complete combustion, and that practically 
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constant power output could be obtained with a 
considerable increase of the fuel proportion. This 
latter statement implied loss of unburnt fuel through 
the exhaust port. When Ricardo first introduced 
the idea of efficiency based on air consumption, he 
had measured the latter with rich mixtures, and had 
found that while the engine had a practically con- 
stant output the air consumption was also remark- 
ably constant. He had, accordingly, stated that the 
efficiency based on air consumption was about the 
same, however much fuel was wasted through the 
exhaust port, a statement enunciated as a sound 
working principle, but not put forward as having 
a scientific basis. Further, the thermal efficiency 
based on air consumption was arrived at by taking 
what might be called the calorific value of the air 
per pound, making the calculations on the heat 
developed when 1 lb. of air was completely burned 
with the proper amount of fuel. Ricardo also found 
that, in a single-cylinder engine, the thermal 
efficiency based on air consumption was, as a rule, a 
little higher than the best obtained in the same 
engine based on fuel. Therefore, since there was 
no waste of fuel by bad distribution in a single- 
cylinder engine, he suggested that, with a multi- 
cylinder engine, the ratio of the efficiency based 
on fuel consumption to the efficiency based on 
air consumption should be taken as an expression 
for the distribution. 

Continuing, Mr. Pve said this worked very well 
as a practical method, but, when an attempt was 
made to establish theory upon it, it was essential 
to scrutinise it rather more carefully. One point 
he did not see mentioned in the paper was that, 
with an engine working on a complete combustion 
mixture, the thermal efficiency based on air and that 
based on fuel should be identical. This was a 
fundamental point, and the degree of approximation 
of the two values was a useful test of the consistency, 
though not of the absolute accuracy, of the experi- 
ments. The two efficiencies on each side of the 
correct mixture depended on the dissociation in the 
mixture at the higher temperatures, and the varia- 
tion of volumetric heats with temperature. In the 
diagram, reproduced above, the line ¢ a represented 
efficiency and c d mixture strength. The point c was 
zero fuel, and d zero air. If a gas engine were taken, 
and the correct mixture were represented by the 
ratio cf to fd, when the mixture was varied over 
the whole range on either side of it, the thermal 
efficiencies based on fuel and based on air would 





vary as shown by the curves agd and cg. Taking 
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cv to id as representing the correct mixture for a 
petrol engine, similar curves aj d and cj1k would 
be obtained. Considering the gas engine, the gas 
was largely hydrogen and carbon monoxide, and, 
when the working substance was all gas, its specific 
heat would be the same as that of air, and the 
efficiency would go right up to the air-cycle efficiency, 
along the curve g b. 

With a petrol engine, the curve would be j/k. 
At first, the air-efficiency curve would increase for 
the same reason as in the gas engine. Dissociation 
would give a higher maximum temperature and a 
greater increase in the number of molecules after 
combustion, but, owing to the high volumetric 
heat of hydrocarbon vapour, the thermal efficiency 
would begin to go down again, if such an absurdity 
could be imagined as an engine working on petrol 
vapour with just a little air. When the air was 
zero, the thermal efficiency would be 1 - .. r, 
where y corresponds to the specific heat of petrol 
vapour, and this would be about 1-1. The thermal 
efficiency would be at the point k. Ricardo found 
that, for rich mixtures, a very nearly constant air- 
efficiency was obtained over a wide range of mix- 
tures. His observations corresponded to the flat 
part of the curve between the points m and n. 
He had pointed out that the mixture must be at 
least 5 per cent. rich. Mr. Pye said he could not 
agree with Dr. Davies’ suggested substitution for 
Ricardo’s distribution efficiency. Dr. Davies sug- 
gested substituting the ratio of the efficiency at j 
to the efficiency at 1, instead of the efficiency on 
fuel to that on air as suggested by Ricardo. He, 
Mr. Pye, thought it would be agreed that the 
ratio of efficiencies at j and / was based on the 
fundamental thermodynamics of the engine, and 
not on distribution at all. Further, whereas the 
air efficiency might be, roughly, constant when 
working with a petrol engine, a constant air- 
efficiency by no means obtained in a gas engine. 

Some very interesting experiments had _ been 
carried out by Dr. Burstall and published in the 
proceedings of the Institution of Automobile Engi- 
neers. There it would be found that, between the 
correct mixture and one about 30 per cent. rich for 
a gas engine, the air efficiency increased from about 
32 per cent. to 36 per cent., or even more. This 
exactly bore out the theory he had just outlined. 
In other words, the gas engine, which, by its nature, 
must have perfect distribution, would, according 
to the criterion suggested by Dr. Davies, have a 
distribution efficiency of about 0-85. It might 
fairly be said that Ricardo’s suggestion was based 
on facts. 

Mr. Williams expressed the opinion that the 
author was right in emphasising the gain in efficiency 
which would result by improving turbulence, 
though he was inclined to disagree when its effect 
on power and volumetric efficiency was discussed. 
The term “air efficiency ” had been made use of. 
This was the ratio of the power output to the 
volumetric efficiency, and the results in the early 
part of the paper were plotted in that form, showing 
an apparent increase of power due to the valve 
modifications. Later on, it was shown that there 
was really a loss of power. This was due to the 
restriction of area which reduced the volumetric 
efficiency as well as the power, though the ratio 
might actually show an increase. He had found 
in some tests that, by closing the throttle slightly, 
an actual increase in air efficiency could be obtained 
without affecting the power very much. 

The impression seemed to be given in the paper: 
by the use of the term “ distribution efficiency,” 
that the various modifications actually altered the 
distribution. If this latter term meant distribu- 
tion of the mixture strength between the various 
cylinders, it seemed inconceivable that a valve 
modification could affect that. The results showed 
that the effects obtained actually occurred in the 
cylinder after distribution had taken place. He 
thought the only satisfactory method of determining 
the distribution was by means of an exhaust gas 
analysis of the products from the various cylinders. 
On the question of preheating the mixture, while 
it was true that higher induction temperatures 
led to lower volumetric efficiencies, there would 
not necessarily be a loss of power. He had often 
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obtained a slight increase of power by using pre- 
heating in the case of a stone-cold pipe, due to 
improved distribution. Beyond a certain point, 
however, increased preheating lowered the volumetric 
efficiency, and a loss of power followed. He could 
not see how turbulence in the cylinder, whether 
effective or not, could affect the distribution. 

Mr. A. E. L. Chorlton commented on the 
question of turbulence. He could not approve, 
he said, of the author’s division into port and 
piston turbulence, because in the two-cycle type 
engine, port turbulence might be quite a different 
thing. There were, broadly speaking, two types 
of turbulence: an orderly rotating kind, the speed 
of which could be measured, and the disorderly 
kind, in which there were violent disturbances in 
the cylinder. The connection between the two was 
important, not only in regard to direction, but also 
to relative rate, but in an engine such as that 
used by the author, the matter was nothing like 
so important as with the injection engine. There 
was nothing much that would serve for guidance 
in this direction, though a large amount of work 
had been done on the injection type of engine. 
What was required was something which would 
connect basically the size of the jet with the rate 
of turbulence, supposing this to be orderly turbu- 
lence. Such a curve would be of great assistance 
to engineers in enabling them to determine what 
degree of turbulence was required for a jet of a 
certain size, and at a certain distance. Mr. Chorlton 
also commented on the question of the velocities 
through the valves, as given by the author, and 
expressed the opinion that the paper would have 
been improved by a more complete summary and 
by the addition of bibliographies. 

Mr. R. Cook said he felt particular interest in the 
paper as, in conjunction with Mr. T. F. Hurley, 
he had been carrying out some experiments on the 
subject of turbulence at the Fuel Research Station. 
The work already published covered the influence 
of turbulence upon highest useful compression ratio 
in petrol engines, but they were now investigating 
the effect of turbulence on power output and 
efficiency. Mr. Cook then proceeded to describe 
the experiments, his remarks being substantially 
the same as the account given in ENGINEERING, 
vol. exxx, page 291 (1930), and being illustrated 
by lantern slides of the photographs of some 
of the figures reproduced therein. Referring more 
specifically to the paper, Mr. Cook said that 
Dr. Davies had stated that the running was very 
rough when valves having a single slot of large 
area, so positioned as to direct the charge radially 
across the cylinder, were used. The working was 
also inclined to be unstable shortly after passing 
the point of maximum output, but when the 
charge was directed tangentially into the cylinder, 
the running was smooth and regular. In Mr. Cook’s 
experiments it was found that, with high-speed 
rotational turbulence, the running was extremely 
rough, and the range of available mixture strength 
very small. The running was quite unstable if 
the mixture strength was decreased. With indis- 
criminate turbulence, with two ports, the running 
was very smooth, with a large range of available 
mixture strength. It would appear, therefore, 
that Dr. Davies was not, as he had imagined, 
getting indiscriminate turbulence, but had actually 
got a fairly high speed of swirl. 

Dr. Davies then replied briefly to the discussion, 
and stated he would deal with the several points 
raised in fuller detail in writing. Mr. Hounsfield’s 
criticism relative to the diagram, Fig. 6, was, perhaps, 
justified, but it must be remembered that limita- 
tions were set up by the size of the page. He had 
purposely restricted the summary of the con- 
clusions reached, partly because he wished to 
keep the paper within a reasonable length, and 
partly because he did not feel he had investigated 
the matter sufficiently far to enable him to be 
dogmatic, as seemed to be expected in a summary 
to a paper. However, he would see what could 
be added. The want of consistency in his system 
of symbols was, perhaps, due to the fact that 
when he had first commenced his investigation 
he had been thinking more from the point of view 
of the automobile engineer, and had been using 
his language. Several speakers had referred to 
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inlet velocity. He had followed Ricardo and 
everyone in the country who had written on the 
subject, in stating that by “‘ conventional ” velocity 
piston speed multiplied by the ratio of piston 
area to maximum area through valve was meant. 
He would refer those interested to Heron’s paper, 
in which various methods of expressing the velocity 
were examined. 

Mr. Tookey’s stricture re the use of gross and 
net calorific value were justified. Gibson had been 
followed in this case, and much thought had not 
been given to the point. The aviation spirit used 
had been specially stocked for him at Newcastle, 
and drawn as required. He had been told that it 
approximated to one of Ricardo’s fuels, either 
A or C. He had checked the specific gravity at 
various times and had found it very constant. 
It had been used over a period of three years, 
and there were no inconsistencies in the tests 
that could be traced to the fuel. His use of port 
and piston turbulence was merely for the purposes 
of the paper, and he did not suggest their general 
adoption. He was interested in Mr. Chorlton’s 
remarks regarding turbulence in heavy-oil engines, 
but thought they were not strictly applicable to 
the subject of the paper. Mr. Pye’s contribution 
was a valuable one, and he hoped it would be 
fully recorded in the report of the discussion. It 
had been suggested that tables should be given in 
the paper embodying all the test results, but some 
400 tests had been made, and the use of curves was 
adopted to keep the paper reasonable in size. As 
to the provision of a bibliography, the amount of 
published matter available was not great. 

The meeting concluded with an announcement by 
the Secretary that an informal meeting would be 
held at 7 p.m. on Friday, January 16, at which a 
discussion on ‘‘ Steam versus Oil Engines in the 
Mercantile Marine ” would be opened by Major. W. 
Gregson. The next general meeting would be 
held at 6 p.m. on Friday, January 23, when a 
paper on “ High-Pressure Locomotives ” would be 
presented by Mr. H. N. Gresley. 








THE PHYSICAL AND OPTICAL 
SOCIETIES’ EXHIBITION. 


THE annual exhibition of scientific instruments 
and apparatus arranged jointly by the Physical 
and Optical Societies, which has been held this 
week at the Imperial College of Science and Tech- 
nology, South Kensington, London, S8.W.1, is the 
twenty-first of the series, and to mark this circum- 
stance an opening ceremony performed by Professor 
Sir Arthur Eddington, F.R.S., was arranged on 
the afternoon of Tuesday, January 6. As usual, 
the greater part of the exhibits was included in the 
trade section, in which 85 firms were represented, 
but there were many items of great interest in the 
research and experimental section, which was 
divided into two groups devoted, respectively, to 
exhibits illustrating recent physical research and 
lecture and instructional experiments in physics. 
A section of the exhibition, inaugurated last year 
with the object of encouraging craftsmanship in 
the scientific instrument trade, was again devoted 
to the work of apprentices and learners in electrical, 
optical, engineering or metal work, tool or pattern 
making, and engineering drawing, a number of 
prizes being awarded for the best examples of 
either craftsmanship or draughtsmanship. It may 
be of interest to mention that the examples of 
craftsmanship exhibited in this section have been 
transferred to the Science Museum, South Ken- 
sington, where they will remain on view for a few 
weeks. There were only two evening discourses 
this year, one entitled “Searching for Minerals 
with Scientific Instruments,’ by Mr. E. Lancaster- 
Jones, and the other by Professor Sir Gilbert 
Walker, F.R.S., on “‘ The Physics of Sport.” The 
exhibition closed yesterday. 

Of the exhibits of Messrs. Henry Hughes and Son, 
Limited, 59, Fenchurch-street, London, E.C.4, the 
most interesting was certainly their recording 
echo sounder, which gives a continuous record on 
a chart of the depth of water through which a 
ship is travelling. As, however, we propose to 
illustrate and describe this instrument in detail ina 
subsequent issue, we need make no further reference 
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to it here. We may mention, however, the firm’s | it is disengaged by pres- 
filament-card dead-beat magnetic compasses, of | sing a thumbpiece visible 
which examples were shown. It is claimed that the | in the illustrations. The 
card will not oscillate, and will give an absolutely |depth of the teeth is 
steady compass under the conditions as regards high | sufficient to allow for any 
bridge level and vibration common on modern motor- | wear which may occur 
ships. The disadvantages of the ordinary form of| when the sextant has 
liquid compass are its tendency to sluggishness, and | been in use for a very 
the increased size of the needles required. For | long period. 

Messrs. Hughes’ dead-beat compass, however, only} Mention may also be 
two short, but strong, magnetic needles of cobalt steel | made of a number of 
are employed, the needles being 2} in. in length, | navigating appliances for 
with a 6}-in. card in a 10-in. bowl. When deflected | aircraft exhibited — by 
through an angle of 45 deg., the card referred to | Messrs. Hughes, although 
will return to the zero in 11 seconds, going only 5 deg. i of space 





| considerations 
beyond the zero, and coming to rest in 35 seconds. | prevent us from describ- 
This result is due to the use of fine filaments extend- | ing these. They included 
ing radially outwards into the liquid, which, while pro- | a sextant with a detach- 
ducing a high resistance, due to eddying, have little | able bubble horizon, a 
effect in increasing the inertia either by their own | turn indicator and several 
mass or by that of the liquid moved. We under- | different types of Addi- 
stand that this type of compass is very suitable for | son-Luard course and wind 
light aeroplanes, as well as for marine work. It | calculators. 

has also been fitted in a number of motor boats| The apparatus shown 
and speed boats, and in one design the case is only | by Messrs. Adam Hilger, 
1 in. in diameter, the card being viewed by means of | Ltd., 24, Rochester-place, 
a special optical system. | Camden-road, N.W.1, in- 


An improved form of sextant, which formed part | cluded a new double 
of Messrs. Hughes’ exhibit, is illustrated in Figs. 1} interferometer primarily 
and 2. As will be evident from Fig. 1, its special | developed for checking 


feature is that there is no vernier on the arm, 
the minutes being read directly on a micrometer 
head mounted on the tangent screw, and a vernier 


the thickness of the very 
accurately similar plates 
used in the construction 

















being provided so that readings can be obtained|of the  firm’s reflector 
to within 10 seconds of are. As illustrated in Fig. 1,| echelon grating, but it 


the reading is 0 deg. 56 minutes 50 seconds. To Fie. 3. X-Ray 
render this method of reading possible it is obviously | the rapid comparison of 

essential for the teeth on the sectoral plate with|end gauges. It consists 

which the tangent screw worm engages, to be cut|of two Hilger interferometers, so mounted that 
with a degree of accuracy equa] to that of the divi-| their fixed reflecting planes can be replaced by a 
sions on the are of the sextant, and actually they | single plate common to both instruments. Correct 
are cut on the same dividing engine and at the same | adjustment of the interference pattern having been 
setting. The carrier, on which the micrometer | obtained with two plates placed side by side on one 
screw is mounted in bearings, is arranged to pivot | half of the interferometer, any difference between 
about an axis parallel with axis of the micrometer} the thicknesses of the two plates will be seen on 
screw, and the plane in which the two axes are situ- | observation in the other half of the interferometer. 
ated, when the screw is in engagement, is practically | In this way it is possible to check the thickness, 
at right angles to the straight line joining the centre | flatness and parallelism of any accurately parallel 
of the pitch circle of the sectoral plate to the point | planes. 

of contact of the screw and plate. The carrier) The apparatus shown for the quantitative spectro- 
is held against a stop on the radius bar by means| graphic analysis of metals by the logarithmic-wedge 
of a spring, and the stop is adjusted to enable the | sector method was described in a paper by Messrs. 
screw to be fully engaged without undue pressure ;|Twyman and Fitch, presented at the Prague 


can also be employed in 











Tuse; Messrs. ApAM Hitcer, LimiTep. 


meeting of the Iron and Steel Institute in September 
last, and reprinted in ENGINEERING, vol. cxxx, 
page 635 (1930), to which reference may be made 
for further particulars. We may mention a new 
large-aperture (F/3) all-metal quartz spectrograph, 
exhibited by the firm, and intended for the photo- 
graphy of spectra of very low brightness. It has 
been designed for the photography of such very 
weak spectra as are obtained in the Raman effect. 
As an instance of the performance of this instru- 
ment, it may be mentioned that the Raman effect 
corresponding to the 20-4 band produced in a 
cylinder of quartz by the 3,130 A group of mercury 
lines can be clearly photographed in 15 mins. The 
quartz cylinder was illuminated over an effective 
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EXHIBITS AT THE PHYSICAL AND OPTICAL 























Fig. 4. ExLrcrricaL Distance THERMOMETER ; MEssrs. CAMBRIDGE INSTRUMENT 
Company, LIMITED. 























Fie. 5. Humipiry REcorpER; Messrs. CAMBRIDGE INSTRUMENT CoMPANY, LIMITED. 


length of only 1 cm. by a mercury-vapour lamp. | in the axis of the whole system. It is thus possible 
A new model small spectrograph with a quartz|to vary the position of the cathode face relative 
optical train of improved design, giving fine defini- | to the surface of the anti-cathode and so obtain 
tion, was also shown. In this instrument the whole | correct focussing. The advantages claimed for this 
of the body and the plate holder are of metal, giving | type of gas tube are that, being made of steel, it is 


strength and rigidity, combined, with compactness. 
The whole spectrum from 1,850 A to 8,000 A can be 
photographed on a single quarter plate. 

A new X-ray tube for use with X-ray spectro- 
graphs was also exhibited by Messrs. Hilger. The 
tube is of the gas-filled type, the tube itself being 
constructed entirely of steel. It comprises a water- 
cooled anti-cathode system and a cathode system 
cooled by a set of copper radiation fins, connected 
by a glass cylinder about 14 cm. long and 4-5 cm. 
in diameter. The steel anti-cathode is detachable 
and interchangeable, and is fixed immediately in 
front of the window, which is made of aluminium 
foil =; mm. in thickness. The tube is exhausted 
by a combination of a simple type of mercury- 
vapour pump with a suitable “‘ backing” pump, and, 
since the ‘‘ hardness ” varies with the pressure, the 
latter must be kept constant. This is effected by 
keeping the tube continuously exhausted and 
controlling the pressure by a small needle valve 
incorporated in the tube. Fig. 3 shows the tube 
directly connected with its backing pump, the 


| not attacked by the mercury from the pump ; owing 
| to the wide connection used, the speed of exhaustion 
|is greatly increased ; it is possible to adjust the 
focus of the tube without breaking the vacuum ; 
the fine air leak obtained by the needle valve ensures 
a steady stream of fresh air across the anode, thus 
adding to the stability of the tube; the tube 
possesses considerable rectifying properties and can 
| thus be operated directly from a closed-core high- 
|tension transformer. Finally, it may be mentioned 
that the tube can be run conveniently from a trans- 
former, giving about 15 milliamperes at 60,000 volts, 
| but the limit of input is dependent on the size of the 
| circular focus and on the dimensions and material 
of the anti-cathode. 

The only other exhibits of Messrs. Hilger to 
| which we can refer were the Munsell colour books, 
|intended to enable colour users to specify this 
| property in a logical manner. The books contain a 

series of coloured rectangles arranged in a logical 
sequence in such a manner that they provide a 
system of colour nomenclature of much wider 
Colours are 








connecting tube forming part of the support and | application than the samples given. 
being held in a bracket fixed to the bench by two | expressed in terms of hue, value and chroma, which 
wood screws. Both fine and rough adjustments are | are all specified by one or two letters and two 
provided for setting the height of the X-ray tube ;| numbers ; as an example, a certain greenish-yellow 
a conical joint also allows the tube to be used in colour is specified as GY/8/4. The colours in the 
either the vertical or horizontal positions. books are carefully standardised, and there are no 
The cathode holder consists of a thin-walled | variations between different editions. By the 
drawn-steel tube, and a Duralumin plug acts as the |employment of modern means of colour measure- 
cathode. Its face is concave, with a radius of ment, such as the Guild trichromatic colorimeter, 
curvature of 1 in., and it is held in position by a steel | each colour can be accurately reproduced at any 
wire, which is clamped by a small grub screw to an | time. 
aluminium plug at the other end of the cathode| Among the exhibits of Messrs. Cambridge Instru- 


holder, thus forming one piece which is movable ' ment Company, Ltd., London, was a recording micro- 
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Fig. 6. CuRRENT TRANSFORMER; MEssRs. 
EvERETT, ED@GCUMBE AND CoMPaANy, LIMITED. 


| photometer for the study of spectrograms and other 
| photographs. This we shall deal with on another 
occasion, but we illustrate, in Fig. 4, a new quick- 
acting electrical distance thermometer, also shown, 
capable, we understand, of indicating a change 
of 100 deg. F. in 5 seconds. The thermometer 
is of the platinum-resistance type and can be used 
in connection with the firm’s standard indicat- 
ing or recording equipment for this class of instru- 
ment, but the arrangement of the element in the 
form of a helical coil of comparatively large diameter, 
as can be distinguished in Fig. 4, results in the rapid 
response to large temperature variations and enables 
small variations to be indicated or recorded instan- 
taneously. Another advantage claimed for the 
arrangement is that it enables the range of the 
indicator scale to be reduced to about 20 deg. F., 
so that very open graduations can be provided in the 
neighbourhood of the freezing point or of any other 
desired temperature. It may be of interest to 
mention that elements of this type were employed 
on the airship R.101 for recording variations in 
atmospheric temperature. 

The only other exhibit of the Cambridge Company 
with which we can deal on this occasion is the 
humidity recorder shown in Fig. 5. The instrument, 
it may be mentioned, was originally developed for 
determining the humidity of paper on the rolls of a 
calendering machine, but the fact that the humidity 
records are not affected by temperature changes 
over a wide range gives it numerous other appli- 
cations. It will, for example, operate effectively at 
temperatures below the freezing point, so that it is 
particularly suitable for recording variations in the 
humidity of refrigerating chambers. The instru- 
ment depends for its action upon the fact that the 
length of a piece of gold-beaters’ skin varies with 
the hygrometric state of the surrounding atmo- 
sphere, and that these variations are . accurately 
repeated if the skin is maintained under certain 
conditions of loading. The ends of a strip of gold- 
beaters’ skin, held under tension and exposed to the 
air, are attached to a flat spring at one end of a fixed 
frame, the strip being passed over a roller at the 
other end of the frame. The roller is connected to 
an electrical micrometer by means of which the 
movements of the skin are recorded. The micro- 
meter, due to Dr. G. S. Shakespear, comprises four 
spirals of platinum wire arranged to form the arms 
of a Wheatstone bridge, through which a constant 
current is passed. When the length of the skin 
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changes, owing to a change in the humidity, two | are provided with tappings for regulating purposes: 
of the spirals are extended and the other two|and the change from one tap to another is often 





compressed, thus disturbing the balance of on 9 out automatically. In any case, it is necessary 


bridge and causing a deflection of the galvano- 
meter. The galvanometer forms the moving system 
of a thread recorder which is calibrated to read 
directly in terms of relative humidity, the usual 
range being from 30 per cent. to 100 per cent. 
Current for the bridge circuit is supplied from a dry 
cell or accumulator, a milliameter being included 
in the circuit to show whether or not the current is 
steady, and a rheostat being provided to enable 
variations in the battery voltage to be compensated 
for. An indicator can, of course, be employed in 
place of the thread recorder if continuous records 
are not required. 

Messrs. Everett, Edgeumbe and Company, Limi- 
ted, Colindale Works, Hendon, London, N.W.9, 
showed a number of Synclock time-pieces, which are 
now made in a variety of forms ranging from 3-in. 
dial mantelshelf clocks to large turret clocks. 
These clocks, it will be remembered, are actuated 
by a small synchronous motor directly connected to 
the mains of a 50-cycle supply system of which the 
frequency is now, in most cases, controlled with 
sufficient accuracy to give accurate time keeping. 
One of the clocks shown was provided with a large 
square self-illuminated dial, so as to be easily 
visible from a distance at night. The clocks, of 


course, require no winding or other attention, and | 


do not involve the use of a master clock. 

This firm, it will be remembered, have specialised 
for some years in the production of current trans- 
formers of great precision, two of these transformers 
for 5,000 amperes and 10,000 amperes, respectively, 
recently supplied to the National Physical Labora- 
tory, having ratios correct to within one part in 
10,000, and a phase displacement between the 
primary and secondary currents of less than 
| minute of arc. It will be evident that, with such 
heavy primary currents, the voltage generated in the 
secondary, if the latter were inadvertently open- 
circuited while the primary current was flowing, 
would be destructive to the transformer and ex- 
tremely dangerous otherwise. ‘To obviate this, the 
secondary terminals are bridged by a vacuum tube, 
which discharges at about 120 volts, and in so doing 
operates a relay which instantaneously — short 
circuits the secondary terminals. Examples of 
these precision current transformers, which are 
made in various ranges from 10 amperes upwards, 
formed part of Messrs. Everett, Edgeumbe’s exhibit. 

Another type of current transformer, also shown 
by this firm, is illustrated in Fig. 6, on page 55. 
It has been introduced to facilitate the rapid measure- 
ment of the current flowing in an alternating-current 
circuit without opening the circuit for the insertion 
of an ammeter or current transformer. As will be 
clear from Fig. 6, the transformer has a rectangular 
iron core hinged at one corner and arranged so that 
it can be opened by pressing the trigger visible in 
the illustration. After the conductor carrying the 
current to be measured has been encircled, the core 
closes automatically by means of a spring. In the 
illustration, a 2}-in.dwarf »mmeter is shown mounted 
on the transformer itself, which is a very convenient 
arrangement, but, if preferred, two terminals can be 
provided to which an ammeter can be connected by 
means of flexible leads. The transformer can be 
made for any range from 0-50 amperes upwards, and 
double ranges can also be fitted if desired. 

Mention may also be made of a new form of alter- 
nating-current and direct-current ammeters and 
voltmeters, known as * Minisquare ~ pocket instru- 
ments, measuring only 3$-in. by 2$-in. by 1}-in., 
and weighing only a few ounces. They are equally 
convenient for portable (pocket) use, or for mounting 
on a vertical or horizontal switchboard. For direct 
current they are of the permanent-magnet moving- 
coil type, and for alternating-current of either the 
moving iron, thermo-couple, or rectifier-operated 
types. High-resistance rectifier voltmeters, with 
resistances up to 2,000-ohms per volt, and electro- 
static voltmeters reading up to 3,000 volts are also 
available. For heavy current measurement these 
instruments are used with the Omni-Range current 
transformer, also exhibited. 

In modern substations, particularly in those con- 
nected with the 132-kv. grid, power transformers 


for the operator to be able to see at a glance which 
taps are in use, and also that the tap-changing 
switches are all on corresponding taps. One o 
Messrs. Everett, Edgecumbe’s exhibits was a con- 
venient form of distant indicator for this purpose. 
‘In this instrument, a potentiometer resistance is 
employed, and a contact attached to the tap-changing 
| switch slides over this resistance, so that the position 
of the contact always corresponds with that of the 
‘switch. If it could be ensured that the voltage 
| applied to the potentiometer resistance was always 
|constant, the indicator might take the form of a 
Simple voltmeter, but in practice it is necessary to 
render the indicator independent of voltage fluctua- 
tions. This is done by making the control of the 
indicator also dependent on the voltage, both the 
| controlling and deflecting forces being directly pro- 
| portional to the voltage, so that the position of the 
pointer corresponds exactly with that of the sliding 
|contact quite independently of the voltage. 
‘device can be arranged equally well for direct- 
| current or alternating-current working, and for use 
‘when two power transforn@rs are operating in 
parallel, a direct-acting automatic relay has been 
| devised to give warning if the two switches should | 
‘inadvertently be left on different taps. 

Messrs. The Record Electrical Company, Limited, | 
Broadheath, Manchester, showed a range of Cirescale | 
|electrical measuring instruments of the moving- 
{iron and moving-coil types, which, as their name 
implies, have a circular scale over which the pointer 
| moves through an arc of about 300 deg. Revolution 
indicators with similar scales were also shown, as 
| well as portable measuring instruments, and insula- 
'tion-testing equipment. Among the latter was a 
lightweight ohmmeter measuring up to 2,000 
megohms and a direct-reading Circscale workshop 
ohmmeter, for which the principal advantages 
claimed are rapidity of action and dead-beat move- 
| ments of the pointer. The latter instrument, which 
| has three ranges, has a scale 16in. in length, on which 
| differences of 1 per cent. can be determined, and 
ithe calibration is accurate to within 2 per cent. 
at any part of the scale. It can be operated by 
dry cells or accumulators, or from direct-current 
mains with the addition of a suitable resistance. 
The current taken does not exceed 20 milliamperes 
for any value of the unknown resistance on any 
range. 


(To be continued.) 








‘LETTERS TO THE EDITOR. 


| THE SHANNON HYDRO-ELECTRIC 
SCHEME. 
To THE EDITOR OF ENGINEERING. 
Stk,—Some months ago ENGINEERING published 
(June 27, 1930) a valuable and interesting signed 
article on the large Mandi Hydro-electric Scheme, 
which is being carried out by the Punjab Government 
|in Northern India. Many will have been glad to 
have this clearly authoritative statement of the present 
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tions of the originally-intended project. Actually, the 
estimates have been exceeded in certain directions for 
a number of reasons, such as are almost inevitable in 
engineering works of this magnitude. 
cost of the Shannon hydro-electric works, including 
considerable works for the second stage that have been 
already carried out and including various contingent 
works not strictly debitable to a hydro-electric scheme, 
is about 6,075,0001. 

The cost per kilowatt for the Shannon Scheme, is, 
therefore 841. In the “full development,” when the 
additional units have been added and the level of the 
lakes raised the cost will be approximately 611. per 
kilowatt. The figure which has been quoted in the 
articles in The Times and ENGINEERING is 142l. per 
kilowatt, a figure so far from the actual truth that as 
a matter of general interest we felt bound to draw 
attention to the real facts. The estimated cost of the 
Mandi Scheme is given by the writers as 109]. per 
kilowatt, but we do not wish to follow the writers of the 
article in question, in instituting invidious comparisons 
between the schemes, as we have no-doubt the circum- 
stances and conditions of the two must differ greatly. 
—Yours faithfully, 

For and on behalf of 
SIEMENS-SCHUCKERT (GREAT BRITAIN) 
LiMiTED. 
L. F. Szivacyt. 
Managing Director. 
30-34, New Bridge-street, London, E.C.4. 
January 1, 1931. 
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GAS CYLINDERS. 
To THE EpIrorR OF ENGINEERING. 


Srr,—I am directed by the Committee of the Privy 
Council for Scientific and Industrial Research to refer 
to the Fourth Report of the Gas Cylinders Research 
Committee (published by H.M. Stationery Office, 
1929, price 4s. net), in which the Committee recom- 
mended that for the manufacture of cylinders for lique- 
fiable gases there should be used a carbon steel of speci- 
fied composition having an ultimate stress in the range 
28 to 33 tons per square inch and a yield stress of not 
less than 17 tons per square inch. Representations 
have been made to the department that for steel having 
an ultimate stress as low as 28 to 30 tons per square 
inch, i.e., in the lower part of the range above men- 
tioned, there is difficulty in obtaining a yield stress as 
high as 17 tons per square inch. The question has 
been brought to the notice of Sir Harold Carpenter, 
the chairman, and members of the committee, and 
they have advised that there is no objection to the use 
of a steel having a yield stress of less than 17 tons 
per square inch, but not less than 15 tons per square 
inch, provided that the hydraulic stretch test to which 
each cylinder should be submitted when ready to be 
put into service (Clause 13 of the Summary of Recom- 
mendations of the Report) is carried out by the manu- 
facturer by the ‘ water-jacket’’ method, and that 
the steel and cylinders satisfy the conditions laid 
down in the report in all other respects. It should be 
noted that this reference to the use of the “ water- 
jacket ’’ method is not intended to limit the use of the 
alternative ‘* non-jacket ’’ method in other connections, 
such as for periodical testing during service, though, as 
indicated in the Report, the Committee prefer the use 
of the * water-jacket ’”’ method in all circumstances. 

I am directed, therefore, to state that the Fourth 
Report of the Committee should be regarded as ampli- 
fied in this sense. 

IT am, Sir, 
Your obedient Servant, 
Lu. 8. Luoyp. 





| position of this important project, but it seems neces- 
sary to point out that the very favourable comparison | 
which is made in the article (repeating similar state- | 
ments in an earlier article in The Times of March 22, | 
1930) of the Mandi Scheme, as against the Shannon 
Water Power Development, is completely inaccurate 
and unjustified. The work on the Shannon Develop- 
ment is to all intents and purposes finished; the | 
power station has been in uninterrupted operation for | 
over a year and the Free State Government has now | 
taken over the whole works. There is, therefore, no | 
doubt as to the figures and results of the Shannon 
Developnient, whereas those quoted for the Mandi 
Scheme are still only estimates. 

The writers of the articles referred to have in the 
first instance taken a figure of 42,000 kw. instead of 
72,000 kw., as the capacity of the Shannon Develop- 
ment. In the present first stage, three turbines are 
installed, each of a capacity of 24,000 kw. In the 
second stage three more turbines will be added; and 
in the third stage the level of the water is to be raised. 

‘Including transmission lines and transformer stations 
the original estimated cost of the Shannon Develop- 
ment was 5,210,000/., as correctly stated in the articles. 
It is also correct that this sum was subsequently in- 





creased, chiefly owing to the considerable amplifica- 


Department of Scientific and Industrial Research, 
16, Old Queen-street, 
Westminster, 8.W.1. 
January 1, 1931. 








Tue INsTITUTION OF CHEMICAL ENGINEERS.—Owing 
to the illness of Mr. C. Featherstone Hammond, the 


| meeting of the Institution of Chemical Engineers, which 


was to have been held at Burlington-house, Piccadilly, 
London, W.1., on January 14 next, has had to be 
postponed. Mr. Hammond was to.have read a paper 
entitled ‘‘The Concentration of Phosphoric Acid Solu- 
tions by Means of a Submerged Flame.” 


British COMMERCE WITH BraziL.—Mr. S. G. Irving, 
Commercial Secretary to H.M. Embassy at Rio de 
Janeiro, will be present at the offices of the Department 
of Overseas Trade, 35, Old Queen-street, London, 8.W.1, 
from February 2 to 6, and from February 23 to 27, for 
the purpose of interviewing manufacturers and merchants 
interested in the export of British goods to Brazil. He 
will also visit a number of industrial centres in the 
provinces. Firms desiring interviews with Mr. Irving in 
London, or information regarding his visits to provincial 
centres, should apply to the Comptroller-General, 
Department of Overseas Trade, 35, Old Queen-street, 
London, S.W.1, quoting Reference No. 2,111/1/30. 
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GEAR-CHANGING INDICATOR. 


“Gear 
I 
Sots in Ou his 

Y 

















2" Gear ill 




















(2349.4) 



































to Inner 
Cylinder “ENGINEERING” 
| figs. =] 26 7. PROPELLER SHAFT CYL" LAY SHAFT CYLINDER. 
TopGear ‘~~ FI i err 7 vie A 
| Ey Efmit snare 
Z = Se I, ZL, 
i 
Dogs : _ IN ys L V 
ios a ~~ L, 7, 
Lay ee Vi al / ‘ 
ae ‘ // 
24T; he a Z, L J 
Constant M4 \ \ Ve 2 
Pe iia 4Slots. 7Slots. 7Slots.  7Slots. aaa Boral 


GEAR-CHANGING INDICATOR FOR 
MOTOR VEHICLES. 


SINCE its first introduction, efforts have been made 
from time to time to improve the gear box with sliding 
wheel engagement. One of the main objections which 
have been taken to this form of box is that it is difficult 
to ensure a quiet engagement when changing from one 
gear to another. This objection is overcome by the 
substitution of epicyclic for clash gearing. but epicyclic 
boxes are admittedly both complicated and expensive. 
As an alternative to this substitution, many makers 
have endeavoured to improve the standard type 
of box, and there is no doubt that the modern car is 
fitted with a box which enables a change of gear to 
he effected without noise much more readily than its 
predecessors. Even to-day, however, a silent change 
requires a very appreciable degree of skill on the part 
of the driver, and we have recently had an opportunity 
of examining a simple and highly-ingenious device, 
which enables a quite-inexpert driver to make a perfect 
change. It takes the form of a stroboscopic indicator, 
showing when the wheels to be engaged are running 
at the same peripheral speed, and has been developed 
by Mr. A. J. Heronimos, 69, Eaton-rise, Ealing, W.5. 

The essential features of the device are shown in 
the annexed figures, which are merely diagrammatic. 
The apparatus consists of two hollow cylinders, one 
within the other, as shown in Fig. 1. One of the 
cylinders, say the outer, is driven at engine or lay-shaft 
speed, while the other is driven in the opposite direction 
at the speed of the propeller shaft. Both cylinders may 
be driven at higher or lower speeds if convenient, 
without affecting the functioning of the indicator, so 
long as their relative speed is the same as that of the 
engine or lay shaft, on the one hand, and the propeller 
shaft on the other. The device may be mounted in 
any convenient position in sight of the driver, and the 
drives for the two cylinders may be obtained by flexible 
shafting from any convenient points. No difficulty 
would arise in the latter connection if the car were 
designed to incorporate the indicator, but some little 
ingenuity may be required to obtain the required 
drives on a car not so designed, in which nearly | 
every part in motion may be totally enclosed. The 
great majority of cars are, however, now fitted with a 
positive speedometer drive on the gear box connected 
to the tail shaft, and this may be utilised to drive one 
of the cylinders. If the other cylinder is coupled to 
one of the accessory drives on the engine. the device 
becomes inoperative when the clutch is released. 
Although this is not an insuperable objection, as 
gear changing can be effected without declutching with 


the aid of the device, it is more satisfactory to connect 
the second cylinder to the lay shaft in the gear box. 
This shaft is in permanent engagement with the gear- 
box clutch shaft, as shown diagrammatically in Fig. 3, 
and with the indicator coupled in this way no difficulty 


| occurs in modifying the design to allow for the fact 
that the lay shaft is not actually running at engine 


speed. 

As shown in Fig. 1, circumferential rows of inclined 
slots, corresponding in number to the number of forward 
gear ratios, are cut in the evlinders, the illustration 
showing the device arranged for three forward gears. 
Slots for the reverse gear are unnecessary, as this must 
always be engaged with the car stationary. The 
number of slots in each row in the outer cylinder 
bears the same relation to the number in each row in 
the inner cylinder as the number of teeth on the wheels 
giving the corresponding reduction in the gear box. 

As an example, the gear box shown in Fig. 3 may be 
considered, the assumption being made that one of 
the cylinders is connected to the propeller shaft, and 
the other to the lay shaft. The speed ratios between 
the two cylinders for the first, second and third gears 
will evidently be 7 to 4, 7 to 7, and 4 to 7, respectively, 
and the slots on the two cylinders may, therefore, be 
cut as shown in Fig. 4, this figure showing developments 
of the two surfaces. It will be observed that the 
slots in the two cylinders are cut at opposed angles in 
relation to a circumferential line, and that their actual 
angle will depend on the number of slots and their 
length. 

The slots are illuminated by a small lamp inside 
the cylinders, and confining attention for the moment 
to the third, or direct gear in Fig. 1, it will be readily 
appreciated that if the gear is not engaged, and the 
engine and propeller shafts are running at different 
speeds, the slots will not be clearly defined and will 
appear to be in motion. It should be mentioned that 
in this figure the slots are drawn as they would be 
if one cylinder was driven at engine, and not 
layshaft speed, the other running at tail-shaft speed. 
If the engine shaft is running faster than the 
propeller shaft, and is gradually slowed down until 
both shafts are running at the same speed, the slots will 
appear to come to rest. When this occurs, the gear 
may be engaged without noise. The slots will also 
appear to come to rest if one cylinder is revolving 
at twice the speed of the other, or at any other ratio 
represented by a whole number, but these cases are 
clearly distinguished from that in which the cylinders 
are revolving at the same speed by the angle of the slots 
when they appear to be at rest. If the two slots 
A and B, in Fig. 2, are considered, it will be seen that, 





in the position shown, they intersect on the line CD. 
If the points A and B are approaching the line at the 
same speed, the point of intersection will travel hori- 
zontally along this line, and the appearance will be 
that of a horizontal slot. If, however, the point A 
is only travelling half as fast as B, the point of inter- 
section will move along the line CE, so that the slot 
will appear inclined to the horizontal. The effect 
in the case of the other two gears is identical, except 
that the slot will appear horizontal when the speed of 
the two drums corresponds to the gear-box ratio, any 
multiple of this ratio again giving the appearance of an 
inclined slot. 

In making an actual change either up or down on a 
car, the gear lever is first put into neutral and the 
engine either speeded up or allowed to slow down, 
as the case may be, until the slots corresponding to the 
required gear appear to come to rest in the horizontal 
position, when the lever is pushed home. As already 
stated, it is not actually necessary to declutch, as no 
load can be thrown on the transmission when engaging 
two wheels running at the same peripheral speed, but 
declutching would probably be advisable until complete 
confidence in interpreting the device had been acquired. 
Changes can be made with equal facility between any 
two of the gears, and any required gear can be engaged 
without sound after coasting in neutral The only 
objection to the device appears to be that it may tend 
to take the driver’s attention from the road, but this 
may be minimised by locating it in a small hood in 
front of the windscreen, in which position both the 
road and the device are within the driver’s range of 
vision. 








INDUCTION CONDITIONS, DISTRI- 
BUTION AND TURBULENCE IN 
PETROL-ENGINES.* 

By Dr. 8. J. Davies. 

Av the time the experimental work to be described 
was embarked upon, the author had had considerable 
experience of the running, under laboratory conditions, 
of a four-cylinder automobile engine, and of its testing 
equipment. On consideration, it appeared that adapta- 
tions could easily be made to this engine which would 
render possible an investigation into the connection 
between inlet velocity and turbulence. Turbulence 
in the cylinder of an explosion engine may be defined 
as a more or less controlled movement of the gases 
compressed or being compressed behind the piston. 
It may be set up in two distinct ways, and, although 
the actual effe¢ts of the turbulence may not necessarily 
depend upon the manner in which it was caused, it is 
desirable from the experimental point of view to 
distinguish between these two ways. Sufficient kinetic 
energy may be imparted to the incoming charge in its 
passage through the inlet ports—that is, during the 
suction stroke in four-stroke engines or during the 
scavenging period in two-stroke engines—that the 
effects of the velocities so set up may persist right 
through the compression period. Turbulence set up 
in this way, which the author suggests might be called 
port’? turbulence, depends upon the shape, area, 
and position of the inlet ports and valves, the interval 
of the induction period, and the form of the cylinder. 
The second type may be called * piston ’’ turbulence. 
and this is set up, mainly during the compression 
stroke, by a combination of the form of the piston 
crown and that of the combustion space in the cylinder 
head. In the automobile engine mentioned, as with 
most overhead-valve engines, the form of the com- 
bustion chamber is especially unfavourable towards 
‘piston’ turbulence. The turbulence set up in an 
overhead-valve engine can be modified by altering the 
effective area through the valve ports, without sensibly 
altering the general direction of the inflowing charge ; 
it can also be modified by altering the direction of flow, 
with or without changing the inlet velocity of the 
charge. After consideration, sets of valves were made 
having ‘“ shrouds” of two distinct types, single-slot 
and multi-slot, which have the common characteristic 
that by means of the shrouds provided they permit of 
a reduction of the effective port area of a valve to any 
desired extent. In the single-slot type, however, it 
was possible in addition, by suitably locating the direc- 
tion of the slot in the shroud with relation to the 
cylinder, to control the direction of the inflowing charge. 
The slots in the multi-slot valves on the other hand 
were arranged symmetrically, so that the general 
direction of the charge was roughly the same as that 
of the normal valves of the engine. With the method 
of controlling the turbulence adopted, the timing and 
the complete valve-opening diagram remained constant 
throughout all the tests. This is an important point, 





* Paper read before the Institution of Mechanical 
Engineers, on Friday, January 2, 1931. Abridged. 

+ This is a misuse of the word turbulence—swirling 
would be better—but the word is so commonly accepted 
that it appears undesirable to suggest another. 
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since the performance of such engines is sensitive to | tests published elsewhere* showed that the degree of 


changes of valve timing, particularly to changes in the 
relative times of closing the exhaust valves and open- 
ing the inlet valves.* With these valves, therefore, it 
appeared that there were two more or less distinct 
independent variables, which depended on the manner 
in which the slots were cut in the shrouds; the inde- 
pendent variable with the multi-slot valves was simply 
port area or rather the inlet velocity of the charge, 
while with the single-slot valves a further condition 
was introduced, the direction of flow of the charge. 
Thus it was possible to study two distinct aspects of 
the turbulence problem. In the course of the experi- 
ments upon the four-cylinder engine, it was found, not 
unexpectedly, that the equality of the distribution 
of the charge between the cylinders was influenced 
considerably by the modification of the valves, and 
particularly by the combination of this with the paths 
taken by the charge in the induction passages; so 
that the problems of distribution, both among the 
cylinders and in the individual cylinders, were also 
studied. In this connection it may be emphasised that, 
from the scientific as distinct from the financial stand- 
point, the distribution and economical consumption of 
the air is of equal importance with that of the petrol ; 
or, in other words, the engine is a two-fluid one, and 
both fluids may be regarded as playing equal parts in 
its performance. In view of this the engine was tested, 
under any given set of conditions of inlet velocity or 
direction of the charge, as far as possible over the 
complete range of air-to-fuel ratio. 

Considering the large number of variables which can 
influence the performance of engines of this type, it was 
clearly necessary to restrict, to some extent, the condi- 
tions under which the running should be carried out. 
In spite of this, the examination of the two independent 
variables concerned, the inlet gas velocity and the 
controlled direction of the inflowing charge, actually 
involved upwards of 400 distinct tests. The main tests 
were therefore made with full throttle, at ordinary tem- 
peratures of the inlet air, and at the normal speed of 
revolution of the engine. These are referred to, for 
convenience, as “‘ full power tests.” Additional series 
of tests were made at full throttle at normal speeds with 
different inlet temperatures, at full throttle at other 
speeds within the practical range, and at reduced 
throttle openings at normal speeds, to ascertain how 
far the conclusions reached in the main tests held. But, 
broadly speaking, all the tests were made under condi- 
tions which would be considered as coming within the 
normal running conditions of the engine. And as the 
design of the engine itself was, on the whole, an average 
or conventional one, the tests and their results, although 
intended to be as far as possible scientific in character, 
may reasonably be found of direct value for practical 
design. It is, perhaps, desirable to state that the 
tests were made some time ago, and the normal speeds 
current to-day are higher than that of the engine under 
test, namely, 1,500 r.p.m. The dynamometer limited 
the maximum speed to 2,200 r.p.m. 

Engine and Testing Plant.—The engine was built by 
Messrs. W. H. Dorman and Company, Stafford, and 
had the following particulars :—Bore, 63 mm. ; stroke, 
120 mm.; connecting-rod length, 216 mm.; com- 
pression ratio, mean of four cylinders, 4-72:1; valve 
diameters, inlet and exhaust, 1:25 in.; valve lifts 
inlet and exhaust, 0-33-in. 





| 


Inlet valves open 12 deg. | 


before top dead-centre, and close 68 deg. after bottom | 


dead-centre ; 
bottom dead-centre and close 20 deg. after top dead- 
centre. The cylinder heads and pistons are of cast- 
iron. 

Fig. 4 illustrates the shape of the induction pas- 
sages in the cylinder head. For testing purposes, a 
variable jet carburettor was fitted, and the cooling 
water, taken direct from the town mains, was passed 
through the engine, and ran through a calibrated flow- 
meter to waste. A sheet of copper foil placed in the 
gasket joint of the detachable cylinder head divided 


the water space into two parts, and it was possible to | 


separate approximately the heat lost to the jacket 
water from that lost to the head water. A “ swinging 
tield ” electrical dynamometer was used for measuring 
the brake torque exerted by the engine; it was also 
used for motoring the engine at starting and for 
driving the engine with fuel shut off to measure its 
mechanical and pumping losses. These losses are 
later referred to as frictional losses, and it is 
assumed that, at any particular speed, indicated mean 
pressure equals the brake mean pressure +- frictional 
mean pressure. There are drawbacks to this assumption, 
but the result is probably as accurate as that which 
could be obtained from any available type of indicator 
at the speeds of rotation employed. The fuel used 
throughout the tests was Shell Aviation Petrol, of 
specific gravity 0-737, and of estimated lower calorific 
value 19,000 B.Th.U. per lb. The air supply to the 
engine was led through suitable air-vessels for measure- 
ment by the orifice-plate method. Some comparison 





* Ricardo, Engines of High Output, page 42. 


accuracy attainable with the air-measuring system was 
satisfactory at all speeds. A resistance coil placed in 
the pipe leading to the carburettor, and connected in 
circuit with an external resistance to the town mains, 
provided a means of supplying a known quantity of 
heat to the air, tests having been made previously to 
obtain the necessary correction for radiation losses. The 
engine and its testing equipment had already been used 
by the author for many tests, and its possibilities were 
fairly well understood. The only parts required speci- 
ally for the present tests were the valves, and nine sets 
of special valves, in addition to the normal valves, were 
investigated. The particulars of these are given in 
Table I, and it may be said that the slots cut in 
the shrouds were stream-lined with the object of 
changing the character of the flow as little as possible 
from that with the normal valves, apart, of course, 
from the desired change of velocity or general direction 
of flow. 

Method of Presenting the Test Results.—Owing to 
circumstances beyond the author’s control, it was 
necessary to carry out the programme of tests con- 
secutively and with as little delay as possible. After | 





Fig.4. INDUCTION PASSAGES IN CYLINDER HEAD. 
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TasLe I.—Particulars of Special Valves. 











these two curves be divided by their appropriate 
mixture strengths, Curves Ir and II are obtained 
which give thermal efficiencies on a fuel basis, 7.e., 
the usual basis for considering thermal efficiency. It 
should, perhaps, be pointed out here that the true 
base of Fig. 6 lies considerably lower, the base shown 
being chosen for the sake of clearness. 

There are three outstanding features of Curve [a 
and Curve IIa which call for remark. First, the 
forms of the curves—the ideal and that obtained from 
the engine—are satisfactorily similar, but the corres- 
ponding range of mixture strength is less on the engine 
curve. Secondly, the maximum value of the efficiency 
on Curve IIA, that is, the maximum efficiency attained 
by the engine with normal valves, 26-7 per cent., lies 
considerably below ‘the ideal maximum efficiency, 
33-85 per cent., giving an actual efficiency ratio, 
9A. 
sear Lastly, Curve Ifa lies defi- 
nitely to the right of Curve Is. These differences 
are instructive, but the special conditions involved 
in multi-cylinder engines, as distinct from those of 
single-cylinder engines, should be taken into considera- 
tion when comparing the performances of this engine 


= 79 per cent. 
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exhaust valves open 60 deg. before | 





‘homogeneity, respectively, and by the unavoidable 
| interchange of heat between the gases and their enve- 
| lope. These circumstances are influenced, in various ways, 





a preliminary examination of the test data it appeared 
to be very desirable, since complete and reliable figures 
for air consumption were available, to consider in each 
test the efficiencies with which both fuel and air were 
utilised, and to express the results with reference to 
mixture strength as a basis. It was further desired, 
if possible, to compare the performances of the engine 
with that of a suitable ideal engine, again over the 
possible range of mixture strength. (It should perhaps 
be emphasised here that by modifying the valves in 
the several ways described above, there were virtually 
produced an equal number of engines, each with its own 
characteristics.) The earlier and main part of the work 
is devoted therefore to an examination of the results 
on this basis. 

Actual and Ideal Efficiencies.—As an ideal engine or 
standard of comparison, that proposed by Tizard and 
Pye appeared to be the most suitable} Curve [a in 
Fig. 6 corresponds to Tizard and Pye’s theoretical out- 
put curve when dissociation and re-combination are 
considered, but modified slightly to reduce it to the 
compression ratio of the engine under test, 4-72:1; 


| by the following factors, namely, the form of the com- 
| bustion chamber, including the piston, as regards heat 
|interchange between gases and walls, and the move- 
ment of the gases ; the dimensions and position of the 
inlet valves and their influence upon the setting up 
'of turbulence in the inflowing charge and upon the 
| homogeneity of the charge in the cylinder ; the dimen- 
|sions and position of the exhaust valves in so far as 
| they affect the proportion of the residual products left 
|in the cylinder; the position of the igniter and the 
|timing of the ignition. On the other hand, although 
volumetric efficiency is important from the practical 
point of view, in that it affects the power-weight ratio 
of an engine, it exerts only a slight, and that a secondary, 
| influence upon the thermal efficiencies under considera- 
| tion. Thus, on a single-cylinder engine, a falling away 
| of the actual curve of output per cubic foot of charge, 
| with relation to the ideal curve, i.¢., the loss of efficiency 
on an air basis, is due to unsatisfactory design under one 
of these headings. The behaviour of a four-cylinder 
‘engine, however, such as the one under test is, from 
| this point of view, not so easy to analyse. The 


the slight change in the form of the curve when using | : : : 
petrol as fuel Testead of bemmete combs neglected. | observations of output and of fuel and air consumption 


i | i-cyli i tually the mean 

Curve IIa shows the curve actually obtained from the |, any _multi-cy linder engine are actually 
engine, using its normal valves. If the ordinates of | Values over all the cylinders of the engine. _If all the 
2 eis |eylinders were always receiving fuel-air mixtures of 
* ENGINEERING, 1927, vol. exxiv, page 5. }equal strength, there would be no difference in the 
j~ Empire Motor Fuels Committee Report, Proc. performance from that of a single-cylinder. engine. 
L.A.E., vol. xviii. But when inequalities in the distribution to the 
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cylinders occur, then in addition to the factors leading 
to inefficiency in each individual cylinder, there is 
reduction of efficiency arising from the unequal effi- 
ciencies of the respective cylinders. Thus the differ- 
ence between the actual Curve IIa obtained from the 
engine, and the ideal Curve Ia, in which perfect homo- 
geneity is assumed throughout, is due, first, to the 
imperfections of cylinder design, and second, to the 
inequality of distribution to the cylinders caused by 
imperfections in the induction system. 

It is instructive to see how this ideal curve can be 
modified to take inequality of distribution into account. 
In plotting the dotted Curves IIIa and IIIF in Fig. 6, 
it has been assumed that two of the cylinders are 











always receiving mixture 10 per cent. richer than the 
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horizontal shift of the maximum values to the right 
shows that a richer mixture is required to give maxi- 
mum output, that is to say, the fuel consumption is 
increased. 3. The increasing rounding of the top parts 
of the curves indicates that the range of mixture 
strength over which maximum output can be expected 
is progressively diminished. In the reasoning leading 
to these conclusions the only effects considered have 
been those of inequality of distribution. This in- 
equality is, of course, to be attributed to the imperfec- 
tions of the whole induction system. Apart from in- 
equality, however, the condition of the charge as it 
enters the cylinders will naturally react upon the actual 
cylinder efficiency. It is desirable, in the present 


investigation, to separate, as far as possible, the results | 


dimensions and the proportion of the normal port area, 
and the corresponding approximate values of inlet 
velocity at 1,500 r.p.m., being given for each set in 
Table I. The results for these valves, sets A, B, D. 
E, and F, together with those for the normal valves, 
for the tests at 1,500 r.p.m. with full throttle at ordinary 
inlet temperatures, are shown plotted in Fig. 7. The 
full lines show the values of 7, the “ air efficiency ”— 
which, it has been shown, also represents output- 

while the dotted lines show 7, the efficiency on a fuel 
basis, or, in other words, the indicated thermal efti- 
ciency. The most important feature of these curves 
of mq, including that for the normal valves, is the 
fact that, although they are at various heights, they 
show a remarkable similarity of form, the curve for 





TABLET. POSITIONS OF SINGLE-SLOT VALVES. 
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Fig.8. CURVES FOR VALVES H WITH VARYING DIRECTION OF FLOW. 
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mean of all the four cylinders, while the mixture supplied 
to the other two cylinders is always 10 per cent. weaker 
than the mean. With the broken Curves IVa and IVF, 
the inequality is twice as much, that is, two cylinders 
receive mixture 20 per cent. richer, and two cylinders 
20 per cent. weaker than the mean, over the whole 
range. Comparison of these curves with the ideal 
show that the alterations to the form of the curve of 
“air efficiency ’’ as inequality increases are twofold : 
First, the maximum values, while decreasing very little, 
tend to move to the right; second, the top parts of 
the curves, flat in the ideal, tend to become more 
sharply rounded. Although the assumptions made 
here are not rigorously true in practice—for instance, 
the degree of inequality of distribution will probably 
not be constant over the range of mixture strength— 
three conclusions of great practical importance may 


be drawn :—1. The reduction of maximum output due | 
to inequality of distribution is relatively small. 2. The | 








; Uf Dotted Lines 


40 


10 


o 
Mixture Strength ; per Cent. 


“ENGINEERING” 


of induction system design from those of cylinder 
design. It is thus generally convenient to regard a 
horizontal shift of the curve obtained from a particular 
set of conditions, relative to the ideal curve, and a 
sharper rounding of the curve near the maximum 
values, as caused by inequality of distribution; the 
difference between the maximum of the ideal curve 
and that of an actual curve, that is, the vertical shift, 
similarly, can conveniently be attributed to imperfec- 
tions of cylinder design. That these conditions are 
reasonably true is supported by the results to be 
described, and by tests made by the author on another 
engine. 

Full-Power Tests with the Multi-slot Valves.—It will 
be remembered that with the multi-slot valves the 
dominant variation introduced was that of inlet 
velocity, the general direction of the inflowing charge 
being that of the normal valves. Five sets were used, 
two sets with nine slots and three sets with six, the 
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| set A being the only one to differ, and that not greatly, 
'from the others. The maximum values of all the 
| curves lie between mixture strengths of 1-15 and 1-20. 
Bearing in mind what has just been said concerning 
| the influence of imperfect distribution upon the form 
|of these curves, this would seem to show that the 
| distribution of the mixture to the four cylinders with 
all these valves is almost unaffected by the respective 
areas through the ports. There is, however, a very 
slight improvement with sets B, D, E, and F over the 
normal valves; on the other hand, the position of the 
maximum value and the change of form of the curve 
for set A, that being the smallest port area, would indi- 
cate that the distribution was actually a little worse 
'than with the normal valves. But, on the whole, it 
| appears that the differences are slight, and it may be 
| taken that the velocity of the inflowing charge only, 
{and not the equality of the distribution, is the main 
'condition influenced by the changes to the valves. 
| When these curves are compared as regards the actual 
| values of air efficiency certain inconsistencies appear, 
| which can, however, be traced to the valves them- 
| selves. There are really two groups of valves, sets A 
and B with nine equal slots, and sets D, E, and F, with 
| six slots, three large and three small; further, the 
proportions of slots of D, E, and F are not similar. All 
the sets give efficiencies better than those with the 
normal valves. Sets A and B are consistent with each 
other: A gives a better cylinder efficiency than B, in 
spite of a less favourable distribution efficiency. The 
maximum efficiency of A is 28-0 per cent., while the 
best value with the normal valves is 26-7 per cent., a 
proportionate improvement of 5 per cent. Set D, with 
0-56 of the normal port area, gives the best all-round 
result ; these valves combine good distribution effi- 
ciency with relatively good cylinder efficiency. Due, 
| presumably, to the differences in the arrangement of 
their slots, the results for sets KE and F are reversed in 
position and are more different than might be expected. 
As regards the efficiency on a fuel basis, that is, what 
is usually termed thermal efficiency, set D again shows 
the best curve and reaches a maximum value of 26-9 
per cent. The poor distribution efficiency achieved by 
set A appears to influence the fuel efficiency, the maxi- 
mum value being 26-15 per cent. The thermal 
efficiencies reached with all these special valves, over 
their respective ranges of mixture strengths, were 
definitely better than those with the normal valves, 
ranging from 1-5 to 4 per cent. better at maximum 
output to 4 to 9 per cent. better at the points of maxi- 
mum economy. In view, however, of the differences 
in the forms of the valves, and the inconsistencies, 
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slight though these may be, which result, it is not 
desirable at this point to attempt to draw definite 
conclusions concerning the best port area to adopt. 
But when the results for these multi-slot valves are 
considered in conjunction with those from the single- 
slot valves the deductions to be made are clearer. 
Single-slot Valves: Direction of Flow.—As was 
stated earlier, the single-slot valves, when their angular 
positions can be controlled, in addition to modification 
to the port area, allow the conditions resulting from 
the direction of the flow into the cylinder to be studied. 
sy fitting to the valves special cotters having light 
extensions and causing these cotters to slide vertically 
in guides, the valves could be located in any angular 
position. The cylinder heads themselves were sym- 
metrical about a vertical transverse plane passing 
through the centres of the valve ports. Examination 
of Fig. 4 shows that the form of the induction passages 





is such that the general flow towards the cylinder is | 


in the direction making an angle of approximately 
15 deg. with this plane. The special guides locating 


the valves were made so as to give eight angular posi- | 


tions of each valve at intervals of 45 deg. The eight 
positions, or rather combinations of these positions, of 
the four valves are given in Table II; it will be seen that 
hoth the symmetry of the cylinders and the direction 
of the induction passages have been taken into account. 
Four sets of single-slot valves, sets G. H, J, and K, 
were tested, the proportions of port area being given 
in Table I. When a series of tests is carried out with 
one of these sets in all eight positions, the independent 
variable of the series is direction of flow. Although the 
maximum outputs with all four sets were found for all 
eight positions, lack of time restricted the tests over 
the full range of mixture strength in all eight positions 
to those with set H; this set, it will be remembered, 
had 0-4 of the normal port area. The results with 
these valves, when calculated, proved very interesting, 
and it is regrettable that circumstances prevented 
similar complete tests from being made with sets G, J, 
and K. Fig. 8 shows the curves of “ air efficiency,” 
n,, and “fuel efficiency,” 77, for set H in the eight 
positions, those for the normal valves being added to 
assist comparison. That the direction of flow of the 
inflowing charge exercises an influence of outstanding 
importance is clearly demonstrated in this figure. It 
will be seen, for instance, that the maximum values of 
ny, that is the maximum thermal efficiency, extend 
irom 25-7 to 28-5 per cent., a relatively great 
range of difference. There is also a smaller, but quite 
definite, range of variation of the maximum values of 
Nq from 27-2 to 27-6 per cent. Finally, that the dis- 
tribution efficiency varies widely is indicated by the 
variations in the horizontal shift of the maximum 
values of 1g, and by the different degrees of rounding 
of the curves. In view of these last results, it is 
perhaps desirable at this point to attempt to define 
more closely what is really involved in the expression 
~ distribution efticiency,” and then to consider further 
this series of tests. 

Efficiency of Distribution: A Proposed Criterion.— 
The practical conditions attached to good or bad dis- 
tribution—that is, distribution more uniform or less 
uniform as regards mixture strength—to the cylinders 
of a multi-cylinder engine are fairly well understood, 
but a quantitative measure of the degree of uniformity 
of distribution has not yet been universally adopted. 
Ricardo* has suggested that the fraction given when 
the maximum thermal efficiency on fuel (that is, the 
maximum value of 1, in the present notation) is 
divided by the maximum ” air efficiency (7%) gives 
a measure of what may broadly be called ** distribution 
efficiency.” His proposals, although well supported 
by the figures he quotes, when applied to the results of 
Fig. 8 showed certain inconsistencies which indicated 
that further consideration was desirable. Ricardo’s 
view, in fact, is that the maximum value of %q, a fairly 
constant quantity over a considerable range of mixture 
strength, on the “rich” side, gives a measure of the 
combustion chamber efficiency,” the losses due to 
irregularities in distribution, defective carburation, 
and precipitation of liquid fuel, being eliminated from 
the calculation. The maximum value of %,, the real 
maximum thermal efficiency of th» engine, he found to 
be only slightly less than the maximum value of 
with his single-cylinder research engine, but appreciably 
less with the multi-cylinder engines he tested. (It will 
of course, be understood that these maxima occur at 
quite different mixture strengths.) This is the difference 
that he attributes to faulty distribution, since he 
assumes the ratio of %7 to 7q to give a measure of * dis- 
tribution efficiency.” He further makes the interesting 
statement, based on his experiences of engines of all 


types, that if the combustion chamber efficiency of an | 


engine, based on the maximum value of %q, is low, no 
amount of experiment with the induction system can 
improve it; but if, on the other hand, the maximum 
value of %q is satisfactory and that of 7 is relatively 
low, the fault lies wholly in the induction system. This 





* The Internal Combustion Engine, vol, ii, page 101. 
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reasoning was applied to the results, given in Fig. 7, 
with the normal valves and with the multi-slot ‘valves. 
The “ distribution efficiencies”? thus calculated for 
these sets, termed Ricardo efficiencies, are given in 
Table III, and, upon examination, these were found to 
agree satisfactorily with the ‘‘ distribution efficiencies ”’ 
already considered, which suggested themselves from 
the horizontal shift and from the rounding of the 








TABLE 3.—Comparison of “Distribution Efficiencies ’’ for 
Multi-slot Valves. 
Per Ricardo | Proposed | 
Solna Pree ay | Distri- |‘ Distri- | Ignition 
Set = — Max. bution | bution | Advance 
Port | ma | ™f | Effi- | — Effi | (constant). 
— ciency.”’ | ciency.” | 
deg. 
A 40 26-2 0-935 | O- | 28 
3 48 25-8 0-940 | O- 33 
D 56 26-9 0-957 O-§ 33 
K 70 | 25-6 | 0-949 0 32 
F 72 26-0 0-936 0 31 
Normal 100 24-7 0-926 0 33 





various curves. In contrast to these, however, the curves 
of Fig. 8 show important inconsistencies and even 
anomalies. One point at once clear is that some of the 
maximum values of 77 actually lie considerably above 
those of 7q: this would lead to efficiencies, on the 
Ricardo basis, of well above 100 per cent. 
were quite unexpected, and lead to some interesting 
speculations. 

Since the maximum efficiencies on fuel lie, in some 
cases, above the maximum efficiencies on an air basis, 
it is evident that, according to Ricardo’s argument, 
the fuel has been utilized better than the air. It is, 
therefore, unsafe to infer that to make these two 


Fig. 9. COMPARISON OF “DISTRIBUTION 
EFFICIENCIES” 
© Ricardo's “Distribution Efficiency.” 
x Author's proposed “Distribution Efficiency’ 
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maxima equal is the optimum condition of * distribu- 
tion efficiency *’ possible in such an engine. It is perhaps 
desirable to emphasize here that the curve of nf is 
not a separate and distinct curve from that of 7g, but 
gives the same data in a different form, since a for 
f 


any mixture strength is equal to the mixture strength. 
For example, the maximum valve of 7; depends upon 


the slope of %. In view of what has already been said | 


concerning the ideal curves of 7g and their modification 
when distribution is imperfect, and upon consideration 
of the curves of Figs. 7 and 8, the author would affirm 
that it is necessary to consider both the form and 
position of the complete curve of %q (or ns), in order to 
draw satisfactory conclusions concerning the parts 
played by ‘combustion chamber efficiency’? and by 
* distribution efficiency ” in determining the perform- 
max. 7¢* 





ance of the engine. Ricardo, using the ratio 


max. %q 

as an indication of * distribution efficiency,” takes into 
consideration only two points on the curve. While the 
author agrees that, on the grounds of simplicity, this 
is a satisfactory course to pursue, yet he finds objections 
to the use of max. 7¢ as one of the points. His main 
objection is that max. 77 depending as it does on the 
possibility of sufficiently rapid combustion of a weak 
mixture, is a function of * combustion chamber effi- 
ciency,” and, what is more, it may actually be much 
more sensitive than % to peculiarities of cylinder 
design. For instance, the conditions of turbulence, &c., 
with certain directions of flow with the valves given in 
Fig. 8, are more than sufficient to mask completely any 
effect of imperfect distribution. This is not to say, of 
course, that max. 7, is not sensitive to efficiency of 


distribution, but that the ratio of max. 77 to max. 1q, 
each of which is influenced in a different way by 


peculiarities of cylinder design, instead of giving a clear 
indication of the efficiency of distribution, may, in 
addition be greatly influenced by cylinder design. 
As an alternative, the author would propose that the 
value of %_ with * correct’? mixture be substituted for 





* It should be remembered that maximum 1%, has 
two values ; one, as in the present case, when the igni- 
tion is fixed at that advance corresponding to maximum 
output, the other, and slightly higher, value when the 
ignition advance is adjusted to each mixture strength. 


Such results | 





max. 7, since in this case, by taking a point away from 
the unstable region of combustion, both the numerator 
and denominator of the ratio may be expected to 
be equally influenced by cylinder design, and the 
quotient be thus unaffected, and so dependent only on 
distribution. 

This ratio cannot exceed unity, and, remembering 
that any deficiency of 4 at “correct” mixture may 
be caused by a horizontal shift of the characteristic 
curve, or by the rounding of the curve, or by both 
combined, the ratio as a criterion is consistent with the 
earlier reasoning from the ideal characteristic curves 
with perfect and imperfect distribution. Thus, on this 
basis, the distribution efficiencies for Curves I]fa and 
IVa of Fig. 6, with 10 per cent. and 20 per cent. in- 
equality are 0-98, and 0-95, respectively. Such ratios 
have been calculated for the curves of Fig. 7, and the 
agreement is good, but the differences are not great 
| enough for conclusions to be drawn. The curves of 
| Fig. 8 were dealt with similarly, the results being 
given by plotting them on a base of the eight positions, 
jas in Fig. 9. It is at once seen that the shapes of 
| the two resulting curves follow similar variations, but 
that, in addition to the very high values given by 
| the Ricardo ratio, the differences between the maxi- 
;/mum and minimum values of the latter are too great 
to be reasonable, and it may be inferred that too 
great a prominence is given to circumstances quite 
unrelated to “ distribution efficiency.” It is interesting 
to note that the lowest values of the proposed ratio 
with the single-slot valves fall on the horizontal line 
which gives the corresponding values for the A set 
of Fig. 7, these being nine-slot valves of equivalent 
port area. 








(To be continued.) 








CONSTRUCTION JOINTS IN 
CONCRETE. 


IN constructing buildings of any substantial size it is 
usually impossible to place all the material at once, 
and new plastic concrete has, therefore, often to be 
bonded on to set concrete of various ages. A variety 
of precautions to be observed in this operation are 
supposed to be well-known, but many troubles recently 
reported to the Building Research Station have been 
found due to the disregard of these precautions. The 
Buildings Research Board has accordingly published a 
Report by Mr. Norman Davey, giving an account of 
investigations made at the Station and _ including 
information on the subject collected from elsewhere.* 

In ordinary practice expansion joints are intercalated 
in concrete structures to relieve the internal strains 
caused by shrinkage during hardening and by move- 
ments due to variation of moisture and temperature. 
It is, however, usually impossible to construct the 
whole of the section between expansion joints con- 
tinuously, and that is why construction joints, the 
subject of this report, have to be made. Evidently 
they must be held to include the boundary line between 
two successively rammed layers, or between portions 
of concrete made by two shifts of workmen, even when 
otherwise the placing of the concrete proceeds con- 
tinuously. The investigations were carried out upon 
ordinary Portland, rapid-hardening Portland, and 
aluminous cement, mixed in standard proportions 
with the same fine and coarse aggregate. The brands 
of cement were always the same for each type. The 
tests were made on concrete beams measuring 21 in. 
by 8 in. by 4 in., which were jointed in the centre and 
supported ona span of 20in. Load was applied steadily 
through a ball joint at two points 5 in. on either side 
of the joint, and the strength of the bond was measured 
at a definite age of the joint by the modulus of rupture 
in pounds per square inch. 

The principal troubles resulting from the improper 
construction of joints are lack of strength and adhesion 
at the joints, which may render the structure unable to 
resist shrinkage strains or movements due to settle- 
ments; efflorescence at the joints; susceptibility to 
percolation of moisture or penetration of substances in 
solution, with disintegration rising from these causes 
and from the freezing of water within the joints ; 
and failure through heat during a conflagration in a 
structure of which the joints are imperfect. Among the 
factors tending to cause inefficient bond at construction 
joints are segregation and the formation of laitance 
through too much mixing water, or excessive ramming, 
or too little sand. All porous and laitance-covered 
parts of the concrete must be removed before adding 
the new concrete. The mix must be just sufficiently 
plastic to flow sluggishly when tamped into position ; 
if too stiff or too dry the concrete at the bottom of a 
| cast may be porous. Any sort of scum, dirt and clay. 
as well as all oil and grease, must be removed before 





* Department of Scientific and Industrial Research. 
Building Research: Special Report No. 16. Construction 
Joints in Concrete: Bonding New Concrete to Old. H.M. 

| Stationery Office: [Price 2s, net. ] 
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the fresh concrete is poured. The adhesion strength 
of the bond may be affected materially by the age of the 
concrete at the time of jointing, and also by the age of 
the joint at the time of testing. As compared, for 
example, with the strength of a monolithic beam of the 
same composition, an ordinary Portland cement concrete 
jointed after one day and tested after one month gave 
only 59 per cent. of the strength of the single beam, 
which rose to 90 per cent. when tested at 6 months. 
When jointed at 7 days, on the other hand, a test at one 
month showed 79 per cent. of the solid strength, and at 
6 months 99 percent. With both these joints, however, 
tests at 12 months gave very much lower strength 
(63 per cent. and 67 per cent.). In various cireum- 
stances the preparation of the surface before jointing 
may be assisted by the use of dilute acid (preferably 
hydrochloric). Sandblast may be used successfully for 
cleaning out the interior of blocks with an intricate 
network of reinforcing bars, and so in the same circum- 


stances may the application of concrete by the cement | 


gun process. High-pressure steam has also been used 
successfully for cleaning the surface of the old concrete. 


To insure a good bond the mix of the new concrete | 


must be sufficiently plastic to enter the interstices of 
the surface of the old concrete, but yet not so wet as to 
induce undue strain through differential shrinkage. 

Among a variety of observations on the durability of 
construction joints it was remarked that a rich mix 
in the old concrete gives a skin of cement on the surface, 
which prevents good adhesion to the new concrete if 
it is placed directly on the old. On the other hand, a 
rich mix for the new concrete, if added to hardened old | 
concrete without any treatment to its surface, gives a | 
layer of cement at the joints, which enters the interstices | 
of the old surface, and so forms a good bond. 
observation was that the wearing course of a concrete 
floor should be made immediately after placing the base 
concrete, before the base concrete has hardened. 

A number of variously constructed concrete joints 
were tested for permeability to water applied at a 
pressure of 100 lb. per square inch, a pressure much 
above what would be applied to them in ordinary 
practice, and all were found to be practically imperme- 
able. In order, however, that they should remain so a 
high adhesion strength was necessary, if the originally 
impermeable joint was not to become permeable after 
a short time. The same effect may also arise in porous 
concrete through chemical agencies. 

In general no objection appeared to bonding between 
concretes made with different types of cement, provided 
the old portion had hardened sufficiently. Some 
interesting and appreciable differencies appeared. The 
bond of aluminous cement concrete to normal Portland 
cement concrete was in these experiments some 35 per 
cent. stronger than its bond to aluminous cement 
concrete or to rapid-hardening Portland cement 
concrete. It was, however, only about 80 per cent. of 
that between normal Portland cement concretes, The 
bond between normal Portland cement concretes was 
about the same as that between normal and rapid- 
hardening cement concretes, and rather better than 
that between two surfaces of rapid-hardening cement 
concrete. 

While it has been found possible in these experi- 
ments to make joints practically as strong as the 
concrete itself, the joint may in some cases be a 
plane of weakness. It is therefore important that it 
should lie in a plane normal to the line of the thrust 
to which it is likely to be subjected, and at a point 
where there is no considerable shear. 








Triats oF H.M.S. “ PHantx.”—-H.M. Submarine 
Phoenix, a vessel of the new ‘‘ P ”’ class, built by Messrs. 
Cammell Laird and Company, Limited, Birkenhead, has 
recently returned to the Mersey, after completing satis- 
factory speed and diving trials in the Clyde. The dis- 
placement of the submarine, when on the surface, is 
1,570 tons, and, when submerged, 2,040 tons. 

RvuBBER INFORMATION.—An industrial and commer- 
cial compendium and directory, entitled Rubber Informa- 
tion, has recently been published by Messrs. Leonard 
Hill, Limited, Thanet House, 231-232, Strand, London, 
W.C.2. The book opens with a technical dictionary of 
about 100 pages, in which are yiven, in condensed form, 
many useful data regarding modern methods of produc- 
tion and manufacture of rubber. The material is 
arranged in alphabetical order, and the text includes 
many references to original papers. The next section 
is a dictionary of compounding ingredients and other 
rubber chemicals. This comprises an exhaustive and 
descriptive alphabetical list of all ingredients used in 
connection with the rubber industry. Following this 
occurs a bibliography of books on rubber; next come 
several pages devoted to rubber statistics, and then a list 
of plantation companies. The remainder of the book is 
oceupied by classified lists of manufacturing firms, of 
products and equipment, and of trade and registered 
names. Taken as a whole, the book is comprehensive 
and well arranged, the definitions and explanations con- 
tained in the main sections of the work are well thought 
out, clear, and concise, while the directory sections of the 
volume will be found very useful. The editor-in-chief 
of the book is Dr. H. B. Cronshaw. 


NOTES ON NEW BOOKS. 

In The Physical Principles of Electricity and Mag- 
netism, published by Messrs. Blackie and Son, Limited, 
at the price of 17s. 6d. net, the subject is introduced 
in a distinctly novel and highly effective way. The 
author is Professor R. W. Pohl, of Géttingen, and the 
book under notice has been excellently translated from 
the German text by Miss W. M. Deans, M.A., B.Sc. 
Professor Pohl has taken the view that just as the 
subject of mechanics is taught from the very beginning 
with the aid of modern instruments, and without a 
detailed history of how our units of length, time and mass 
were arrived at, so it is equally unnecessary to start 
an electrical course with the description of a long 
series of qualitative experiments made with catskin, 
sealing-wax and the like. Hence in the present work 
the idea of current and E.M.F. are introduced at the very 
outset and the principles explained on which modern 
methods of measuring and detecting both, are based. 
The translator renders the German ‘‘ spannung” as 
pressure a decision which has both advantages and dis- 





}are regarded as forming the 


Another | 


advantages. In all ordinary electrical work we always 
speak of voltage, E.M.F. or P.D., and the term pressure 
|means so generally a mechanical pressure that its 
| introduction as the equivalent of the above terms is 
| perhaps to be regretted. It does, however, bring out 
| the analogy between the movement of electrons under 
|a P.D., and that of a material fluid under a pressure 
| head. Another novelty in the treatise is the early intro- 
| duction of the concept of electrons which with protons 
‘‘ substance of elec- 
tricity.” This concept is used to explain the behaviour 
of condensers. The opening chapter of the volume is 
devoted to a discussion of how electrical measuring 
instruments may be developed. In the next the idea of 
| the electric field is introduced, and this is followed by a 
| corresponding treatment of the magnetic field, and the 
| relationships between the two fields form the subject 
of Chapters 4 and 5. Generators and motors next 
receive consideration, and in chapter 7 the inertia of 
the magnetic field is used to explain the phenomena 
of alternating currents and electric oscillations. In 
the concluding chapters, the subjects of radio-activity 
and of electric waves with their application to wireless 
telegraphy are ably dealt with. The field covered is 
large ; the illustrations numerous and most ingeniously 
planned so as to provide a convincing mental picture 
of the “‘ mechanism ”’ at work in electrical phenomena. 
At the end of the volume there is a collection of ques- 
tions and answers which will prove of the utmost value 
to the student and particularly to those who have to 
rely on private study. 





There are some processes in the arts of which a 
written description can only be of the nature of a 
lifeless paraphrase, instead of forming an accurate 
account, and the ability to read a drawing rather than 
a string of words leads to the best understanding in 
such a case. It 1s apparently such a point of view 
that has actuated Mr. Ernst Schwarzkopf in producing 
his book on Plain and Ornamental Forging, for in its 
278 pages there are no less than 242 figures, either line 
drawings or reproductions of photographs. The method 
has certainly resulted in a very clear exposition of one 
of the oldest handicrafts, that of the blacksmith, using 
this term to denote an artificer in metals as opposed 
to an operator of a steam hammer or forging press. 
The book is arranged in a series of exercises in smith 
work of increasing difficulty and complexity, but should 
not on that account be considered as a student's 
manual merely. It is much more than that, and con- 
tains a large amount of useful information and instruc- 
tion on that reviving art, the production of ornamental 
ironwork, which is now, in grilles, doors and _ balus- 
trades, returning to architecture. In this section not 
only is the old technique discussed, but also the applica- 
tion of modern methods such as oxy-acetylene welding, 
a process which greatly increases the range of the 
craftsman. It is interesting to note incidentally that 
Mr. Schwarzkopf strongly advocates the acquirement 
of oxy-acetylene welding technique by the blacksmith. 
This is an ideal, however, that trades unionism may 
condemn. The book is one of the Wiley Technical 
Series, and is published in this country by Messrs. 
Chapman and Hall, Limited, London. The present 
edition is the second, and the price is 11s. net. 





In view of the size to which the usual engineering 
‘ pocket-book ”’ tends to grow, the series of separate 
booklets issued by Messrs. Julius Springer (Berlin), is 
welcome because of their handiness. The particular 
case is Sperrwerke und Bremsen, by Dipl.-Ing. Richard 
Hanchen, issued at 9-60 marks, dealing only, and 
thoroughly, with ratchet-gears and brakes, the examples 
chosen being those employed in crane and hoist practice. 
The completeness of treatment is indicated by the fact 
that in a 94-page book there are 188 drawings. A 
couple of interesting and useful pages at the beginning 
tabulates the standardised specifications of all the 








materials employed, with the purpose and items for 
which they are used, and this is followed by some pages 
on ratchets, tooth and friction materials. From an 
inspection of the worked-out calculations, we believe 
that the author intends to serve a very wide class of 
designer, including beginners, and, such being the case, 
we should have liked to see more emphasis laid on the 
limits to the practical application of the toggle, and some 
attention drawn to the troubles that occur when the 
pins are seriously worn. The greater portion of the book 
is devoted to brakes—single and double-clapper brakes, 
band-brakes, cones, power-lowering brakes, centrifugal 
brakes, in fact practically every type of brake for every 
type of operating-gear. The means of operation of the 
various types is dealt with as completely as the brakes 
themselves, hand-gears, compressed-air gears, shunt and 
series solenoids for direct current, and three-phase 
magnets being discussed not merely in principle, but 
with such dimensioned illustrations, tabulated data of 
capacities, and detailed arrangements that the choice 
and design of such gears is made clear. The general 
scheme of treatment in each sub-section is to give first a 
note on the needs of a particular machine, then brief 
descriptions of a number of alternative braking devices 
to meet these needs with a quite distinct ‘‘ displayed ” 
note on ‘* How it works,’ one particular device being 
utilised in illustration of the note. This is followed by 
detailed theoretical analysis of loading and strength of 
the important items, and finally the arithmetical work- 
ing out of a given case is given briefly, with, in some 
cases, notes on manufacture or general upkeep of the 
device in difficult situations. It will be seen, there- 
fore, that the book, with its many plotted curves of 
test results, and tables of data, leaves nothing unsaid 
on this subject that cannot readily be evolved by any 
competent engineer, however new the designing of such 
mechanisms may be to him. We note in conclusion 
that the publishers have taken care that in variety their 
type should, like the excellent distinctness of the fairly 
complicated illustrations, be well up to their high 
standard. 





The mental process that psychologists term connota- 
tion often results in a saving of time as, when the neces- 
sary association of ideas is correctly based at the 
start, subsequent examination is simplified. We ven- 
ture to think that a good illustration of this statement 
lies in the grey paper covers of the pamphlets of the 
Draughtsman Publishing Company, Limited, 96, St. 
George’s-square, London, 8.W.1, which, as a general 
rule, indicate that the matter within them is of a pre- 
eminently practical nature. The pamphlet by Mr. 
Beatson Hutchison, now under notice, is no exception 
to the rule, though we are inclined to challenge the 
suitability of its title, viz., Valve and Reversing Gears. 
The pamphlet, as a matter of fact, deals with one type 
of valve motion only—that is, the form of double-bar 
Stephenson link motion which is usually adopted in 
marine reciprocating steam engines. If this is under- 
stood, there is no chance of the purchaser of the 
pamphlet being disappointed (the price is 2s. net), 
for it would be difficult to find a more thorough treat- 
ment of the subject, or one freer from a tiresome 
academic atmosphere. The discussion on the “ wash ” 
effect of the link, the effects of ‘‘ linking up,”’ and the 
construction of a combined indicator card for a triple- 
expansion engine, are particularly lucid, and should 
save a designer a good deal of time. In this connection 
it may be noted that the question of design is confined 
to steam distribution. A note on the dimensions and 
proportion of the parts concerned would have been 
useful, or, say, a table giving typical figures for different 
sizes of engine. Too heavy eccentric rods, for example, 
can affect adversely the balancing of a small quick- 
running engine. Perhaps, however, this aspect of 
design will be dealt with separately on another 
occasion. 

An earlier Bulletin on wooden columns from the 
Structures Laboratory of the Copenhagen High-School 
is followed now by a similar account of experiments on 
eccentrically-loaded steel columns FHaxzentrisch-beaus- 
pruchte Siiulen—Versuche mit Stahlsiulen—Querschnitts- 
bemessung, by A. Ostenfeld (Danmarks Naturvideu- 
skabelige Samfund-Copenhagen. Price 3 kroner). In 
this work commercial material was used throughout, 
including rounds, squares, channels and joists, 84 sets 
being tested to rupture due to compression, and 30 
due to tension. The slenderness ratios rang>d from 
50 to 150, and the eccentricity ratios from 1 to 6. 
so that it is obvious that the author kept in mind 
the needs of the engineer as well as of the scientist. 
The preliminary examinations of the properties of the 
materials, as well as the full test results, are given, 
and these compared with calculated breaking stresses 
based on the modified Euler formula whence the total 
resultant stress is stated as the mean direct stress 
multiplied by the factor 1 +iid where f, is the 


original eccentricity, f the ultimate deflection and k 
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Although agreement is by | will progress faster when it comes down to earth, we | COLD ROLLING MILLS FOR STRIP 


no means so complete as was the case with wooden | are not sure that this type of book is so helpful as it | 
; | METAL. 


columns, it is shown that for practical purposes the 
equation suffices, provided a “‘ form-factor” (ranging 
in the sections tested from 0-53 to 0-69) be applied 
to the second term of the bracket, and the E of the 
material be reduced by 20 per cent. This alone is a 
piece of work which will appeal to the engineer, but 


the author is not satisfied with this, and investigates | 
It is mani- | 


the reason why agreement is not exact. 
festly improbable that rupture should coincide with 
the attainment of the yield point by the extreme fibres 
only, but rather when a considerable but unknown 
proportion of the cross-section shall have reached this 
stress; hence the analysis proceeds along the lines of 
assuming the usual linear stress distribution (pro- 
portionality) to within distances m, and m, of the 
extreme fibres, at which points the yield stress is 
reached, and from these points outwards the stress is 
assumed to remain constant. Determining the values 
of m, and m, is laborious, and appears not to call for 
extreme accuracy, while the remaining analysis is not 
only complicated, but leads to formule whose difficulty 
of application to practical cases is deplored by the 
author, who, therefore, carries his work further and 
evolves empirical approximations. The agreement 
between the test results and the complicated formule, 
in both stress and deflection calculations is almost 
exact, but the approximations, cither a simple parabola, 
or a fourth degree parabola for the more slender 
columns, based on a displacing of the Euler-curve, are 
more than sufficiently exact for practical purposes. 


The whole study is a very useful one, and we have but | 


one criticism to offer, which is that we regret that, 
even at the expense of adding to the volume of the 
booklet, the essential original theoretical work of the 
earlier Bulletin, which is so frequently referred to in this 
one, was not reproduced in full. This would have been 
a great, and really necessary, help to the reader who 
does not possess the earlier work. The inclusion of 
short summaries in English and French is a sound move, 
and will increase the usefulness of the book. 


Mr. Harry Harper's indefatiy:able propaganda for 
civil aviation has been so considerable a factor in making 
the youth of the nation interested in flying, and thus 
preparing a generation which may yet take to the 
aeroplane as naturally as to an omnibus, that it would 
be churlish to criticise his latest book as being over- 
optimistic. The volume in question is entitled The 
Romance of a Modern Airway, and is published, price 
6s. net, by Messrs. Sampson Low, Marston and Com 
pany, Limited, London. It is a book for the general 
public, and is not intended for the aircraft technician 
nor for the commercial world, waiting for the assurance 
that air transport can convey its products economically. 
Its theme is romance, and the airway still has its 
glamour. Nevertheless, because the popular Press has 
surfeited some of us with romanticism about flying, and 
because we think, rather paradoxically, that aviation 


| Was years ago. The volume, however, will no doubt 
| have a ready sale, especially amongst the youth of 


| this country, thus rewarding Mr. Harper for his in- | 


dustry and vivid style. It should be added that the 
| late Sir Sefton Brancker, whose tragic death is so recent, 
contributed an introduction to the book. 


The second edition of that very useful reference book 
| Technical Data on Fuel has recently been published by 
| the British National Committee, World Power Confer- 
|ence, 63, Lincoln’s Inn Fields, London, W.C.2. The 
| work is edited by Mr. H. M. Spiers, and since its first 
| appearance has been revised and considerably enlarged. 
| It has, for a book of this type, the valuable character- 
| istic of being printed on one side of the paper only, 
| thereby leaving a blank sheet opposite each page of 
| text for any additional data which may be accumu- 

lated by the user in the course of his practice. As to 
| its contents, perhaps the best way of dealing with them 
| is to give the sectional headings, which are as follows :— 
General Information ; Air, Water and Gases ; Specific 
Heat ; Steam and Refrigerants ; Thermal Conductivity 
and Heat Radiation and Convection; Metals and 
Alloys ; Refractories; Fuel—General Introduction ; 
|Gaseous Fuels; Liquid Fuels; Solid Fuels; Stack 
Losses. There is also a list of books dealing with fuels 
and allied subjects, and a good index. Though there 
are 149 tables and 41 diagrams, the matter is by no 
means all of this nature, informative and explanatory 
articles being interspersed. 


the preparation and use of fuels. The price is 


12s. 6d. net. 


Under the title Electric Overhead Travelling Crane 


Design, Mr. W. A. Barson has written a book which, | 


he states in his preface, is intended to form a con- 
necting link between standard engineering reference 
or text books and the more specialised information 
necessary for the design of electric overhead travelling 
cranes, from which statement we inferred that he was 
recording the results of experience. An inspection of 
the book showed that this inference was correct, the 
material forming it being clearly an account of methods 
of dealing with the points of design that crop up in the 
course of a day’s work. As such the book should 


prove useful to crane designers, and may help towards | 
standardisation, particularly as one of the tables | 


claims to cover effective present-day practice to such 
an extent that, should a design vary greatly from it, the 
design may be considered neither economical nor 
competitive, and so should be discarded unless posses- 
sing other compensating features. 
very succinctly given, and the numerous illustrations 
are on a large scale and clearly drawn. The publishers 
are Messrs. Crosby Lockwood and Son, London, and 
the price is 15s. net. 


The book may be confi- | 
dently commended to all interested in any aspect of | 


The information is | 


(Concluded from page 10.) 


| Messrs. Rogertson do not, however, confine 
| their manufactures to one pattern, and another type 
lof mill, of the same capacity as that last described, 
| is shown in Fig.6 annexed. This is radically different 
|in design inasmuch as there are four support rolls 
| with their axes arranged in a square, the two work- 

ing rolls being situated in the centre. This is known as 

a cluster mill. The working rolls are 5 in. in diameter, 
| the support rolls 10 in. in diameter, and all have a width 
}of 12in. The driving motor, not shown in the figure, 
| would be of 40 h.p., running at 365 r.p.m. The rolling 
| speed is 80 ft. per minute. The roll adjusting gear is 
| operated by a single handwheel, through an arrange- 
| ment of steel bevel and spur gears. The spur wheels on 
the adjusting screws are fitted with cams so that they 
can be lifted out of gear when it is required to alter the 
roll setting. The gears and handwheel are carried on 
| a cast-iron bridge which rides on the adjusting screws. 
‘and to which the lifting rods from the top chocks are 
| attached. As the working rolls are held in positions 
| by the support rolls, no chocks are required for them. 
| Graduated dials on the adjusting screws enable varia- 
|tions of 0-001 in. on the rolls to be made. A guide 
| table with adjustable guide strips and a cleaning press 
| is fitted on the feed side of the rolls and a sheet brass 
| chute is fixed on the outlet side to lead the strip clear 
|of the support rolls. The coiler, of the geared type, is 
belt driven from the bottom roll pinion shaft, and has 
a drum 9 in. in diameter by 12 in. wide. 

The cluster type of mill is preferred by some strip 
| manufacturers, but Messrs. Robertson are inclined to 
|favour the four-high design as being more rigid and 
|simpler in operation. All the mills above described 
can be employed with equal success on either steel or 
non-ferrous metals. It may be mentioned here that 
| the four-high design is now very generally adopted in 
the United States for hot-rolling steel strip and sheets. 
The tendency in that country, moreover, is to attach 
greater value to the design when applied for rolling 
wide strip or sheets, the advantages in this case over 
the ordinary two-high mill being more marked in the 
larger than the smaller sizes. In Great Britain, how- 
ever, the practice as yet has not advanced beyond the 
|rolling of comparatively narrow strips. Messrs. 
| Robertson believe that up to the present they are alone 
in this country in having actually installed mills of 
| either the four-high or cluster types. 

This article may fitly be concluded by a reference 
to another rolling mill of United States origin. This is 
|the Tormanco wire-flattening mill, made by Messrs. 
| Rovertson for Great Britain and the Continent by 
arrangement with their associated firm, Messrs. The 
Torrington Manufacturing Company, Torrington, Con- 
necticut, U.S.A. It is used chiefly in the production of 
rectangular copper strip, from round wire, for use in 
| the winding of electric transformers and motors. The 
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machine is illustrated in Fig. 7, on page 62, and consists 
of two stands of rolls arranged in tandem, with a pair 
of vertical edging rolls between them. The roughing 
rolls in the first stand are 10 in. in diameter, and the 
finishing rolls in the second stand are 8 in. in diameter, 


both sets being 6 in. wide. The edging rolls are 5 in. | 


in diameter. A straightening head consisting of three 
movable and two fixed rollers is provided in front of 
the guide table on the first stand. 

This mill, which is driven by a motor of about 
35 h.p., is capable of producing flat strip in copper, 
steel or other material, up to a width of 1} in. and any 
desired thickness within the limits of the material cross- 
section, from wire up to } in. in diameter. The edging 
rolls are grooved either to give semicircular or square 
edges with slightly rounded corners. The mill is able 
to effect a reduction of 60 per cent. of the original 
thickness in one pass through the rolls and to finish 


the material at a speed of 200 ft. to 300 ft. per minute. | 


A high degree of accuracy is obtained, and the flat 
sections do not require to be drawn through dies to 


finish them. Most flat sections can be finished complete | 
in one pass through the mill. The rolls are adjusted | 


by horizontal hand-wheels through spur gearing. The 
chocks are lifted by tie bolts fixed to steel bridge 
plates which ride on the adjusting screws. Guide 
tables are fitted to both stands on both sides of the 
rolls. Those on the inlet side of the first stand and on 
hoth sides of the second stand are provided with guide 
strips. 

The edging rolls are carried on a cast-iron housing 
between the two sets of rolls and are provided with 
grooves of various sizes, as may be required. The 
drive for the edging rolls is taken from the main 
driving shaft by means of spur and bevel gearing, while 
lateral adjustment is made by adjusting screws operated 
by a hand-wheel at the side of the mill. They are 
moved vertically by adjusting screws in each chock. 
Both pairs of flattening rolls and the edging rolls are 
provided with adjustable friction clutches to regulate 


the speed of the rolls to suit the elongation of the strip. | 


A main friction clutch for stopping and starting all 
the rolls simultaneously is fitted and is controlled by 


hand levers. A traversing geared coiler is provided | 


having a drum 16 in. in diameter by 4} in. wide. The 
traverse is effected by means of a cam, the pitch being 
variable. Guide rollers are arranged in front of the 
drum to ensure the wire being coiled accurately. The 
rolling is, of course, done with cold material. 








EXPERIMENTS ON SYPHON 
SPILLWAYS.* 


By Proressor A. H. Gisson, D.Sc., M.Inst.C.E., 
T. H. Aspey, M.Sc., and F. Tarrersaty, M.Sc. 
AN experimental investigation has been carried out 

in the Engineering Department of the University of 

Manchester, on two models of a simple form of syphon 

spillway, one model having a linear scale-ratio four 

times that of the other. Measurements were made of 
the coefficients of discharge under variable working- 
heads; with the outlet sealed and unsealed; with 
various forms of divergent outlet, and of outlet-bend ; 
and with different forms of inlet. The effect of changing 
the shape of the cross section of the outlet-leg, its 


sectional area being kept constant, was also investigated. | 


A comparison of the results obtained from the two 
models, combined with the results of experiments by 
Mr. E. Scimemi,} indicates that in order that such a 
model may reproduce, with reasonable accuracy, the 
behaviour of the original, its dimensions should be such 
as will make the product d—A not less than about 0-28 
in foot units, where A is the mean working-head and d 
is the depth at the throat. With smaller models 
the effect of viscosity becomes pronounced, and the 
values of the coefficients of discharge are lower—and 
may be much lower—than in the original. 

The experiments at Manchester, included measure- 
ments of the distribution of pressure and velocity 
throughout the larger of the two syphons, and 
an investigation of the time of priming under various 
conditions of operation. 
made on models of four other types of syphon corres- 


ponding to syphons in actual operation. The investiga- | 


tion led to the following general conclusions :—(1) The 
observations made in the course of the tests indicate 
that the pressures and velocities vary so widely from 
point to point in the cross section of a syphon spillway, 
that any attempt to calculate the losses between the 
entrance and any given point in the syphon, and hence 
the pressure at any point, by any assumption about mean 
velocities cannot give reliable results. It would appear 
that model experiments are essential for the satisfactory 
investigation of any new type. 


(2) For such experiments to give results which may be | 


applicable in every respect to the large syphon, the 
dimensions of the model should be such that the product 





* Abstract of a paper to be read before the Institution 
of Civil Engineers on Tuesday, January 13, 1931. 
+ L’Elettroteenica, vol, xv (1928), page 345. 


of the square root of the working-head and the depth 
of the throat has a value not less than about 0-28 in 
foot units. While smaller models are of value in enabling 
the general effect of changes in design to be predicted, 
they are subject to a scale effect which may be serious. 

(3) A divergent outlet to a syphon spillway very 
appreciably increases the discharge when the outlet is 
sealed, and even when unsealed, if the correct gradient 
of the upper surface of the outlet is used. 

(4) Where the outlet is preceded by a right-angled bend 
the variation in velocity across the section may be 
decreased by gradually increasing the cross-sectional 
area of the bend up to its mid-section, and afterwards 
reducing the area so that it attains its normal value at 
the end of the bend. This type of bend increases the 





Finally experiments were | 


tendency of the outlet to run full, whether sealed or 
| unsealed. 
| (5) Any change in the form of the cross section of the 
_ outlet-leg of a syphon conduit, unaccompanied by a 
| change in its sectional area, reduces the coefficient of 
| discharge. 

(6) The flow round the upper bend in a syphon ap- 
proximates very closely to that in a free vortex, the 
| velocity at a point in the section being given by v == A/r 
where r is the distance of the point from the centre of 
the circle of which the bend is a part and A is a constant. 

(7) The time of priming diminishes as the rate of 
_rise of the upstream water-level increases. A sealed 
| syphon primes most quickly when the outlet is only 

just sealed. During priming, the back-pressure that 
| occurs with a sealed outlet is very low, increasing 
| slightly with the depth of the water-seal. A syphon 
spillway having the outlet turned through a right-angle 
| so as to discharge horizontally will usually prime with a 
| free outlet. Syphons without a right-angled bend at the 
| outlet and without a sealing-basin may be made to 
| prime automatically by forming a shelf on the inner 
| wall of the outlet-leg, preferably near its upper end. 
| If well-designed, the coefficient of discharge of such a 
| syphon is at least as high as that of a syphon having a 





| 
| 


| straight outlet-passage terminating in a right-angled 
| bend. 
(8) Generally the results indicate that, under favour- 
able conditions, there should be no difficulty in designing 
|a syphon spillway having a coefficient of discharge of 
'at least 0-8, while where circumstances permit a 
| divergent outlet to be used, the coefficient may readily 
| be increased to a value exceeding unity. 





CATALOGUES. 


Graphite.—Messrs. Joseph Dixon Crucible Company, 
Jersey City, U.S.A., have sent us a copy of their journal, 
| containing notes on the application of graphite lubricants, 
| paints, &c. 
| Switchgear—A catalogue of metal-clad draw-out 
| pillar-type switchgear for mining and industrial conditions 
is to hand from Messrs. A. Reyrolle and Company, 
| Limited, Hebburn-on-Tyne. The specification is fully 
| detailed on points bearing on safety and convenience in 
| underground operation in coal mines, and several sets are 
' illustrated. 
| Electric Wiring and Transmission Lines.—Messrs. 
| British Insulated Cables, Limited, Prescot, Lancs, have 
sent us three new issues of their catalogue sections dealing 
with their wiring systems known as “* C.T.S.,”’ ‘‘ Twin,” 
and ‘‘ Bond.” We have also received a volume in which 
a number of sectional catalogues are bound dealing 
completely, and exclusively, with transmission lines 
‘and the necessary materials and fittings and accessory 
parts, 

Oil-Burner Controls.—We have received from Messrs. 
Wolf and Morgan, Limited, 66, Victoria-street, London, 
| S.W.1, a catalogue of automatic controls for oil burners 
made by Messrs. Time-O-Stat Controls Company, 
Elkhart, Indiana, U.S.A. The controls are electrically 
operated and apply to fuel supply, starting and stopping 
the motor, ignition, shut down in case of failure of the 
flame, &c., providing for the complete operation of the 
burner. 

Railway Signals.—Messrs. ‘The Westinghouse Brake 
and Saxby Signal Company, Limited, 82, York-road, 
King’s Cross, London, N.1, have sent us a pamphlet 
illustrating and describing in detail the new installations 
of colour-light signals, which they have carried out at 
the Victoria and Exchange railway stations at Man- 
ehester. We have also received a pamphlet describing 
|the brakes supplied by the company for the Hastings 
and district trolley omnibus system. 
Boiler Operation.—We have received a copy of the 
| journal Concord issued by Messrs. The Liverpool Borax 
| Company, Limited, Maxwell House, St. Paul’s-square, 
| Liverpool, containing useful notes on powdered fuel, 
|insulating materials, estimating evaporation, mea- 
| suring corrosion, and other matters of boiler opera- 
| tion. A technical circular has also come to hand from 
| their associate firm, Messrs. Feed Water Specialists 
| Company, on probable defects in boiler mountings. 
Measuring Tools.—Messrs. Roberts, Black and Com- 
| pany, Limited, Bridge-street, Manchester, have sent us 
a catalogue of precision tools and measuring instruments 
including micrometer and other calipers in a great 
variety of special forms; and also gauges, fixed and 
adjustable angles, wire gauges, screw-thread gauges, 
| standard discs and bars, foot rules, surface plates and 


gauges, vee blocks, &c. This catalogue, of 170 pages, 
would be improved by the addition of a list of contents 
or index. 

Lubrication. Two further catalogues are to hand from 
Messrs. Vacuum Oil Company, Limited, Caxton House, 
Westminster, London, 8.W.1. One deals with the proper 
use of lubricating greases, indicating the kinds best 
adapted to special purposes, the various machinery 
bearings to which grease may preferably be applied and 
the mechanical methods of application. The second 
catalogue contains an exhaustive description of the 
Delvac mechanical lubricator, with detailed instructions 
for operating it. 

Motor Road Rollers.—-A catalogue of light motor road 
rollers, ¢.e., up to 3 or 4 tons, is to hand from Messrs. 
Barford and Perkins, Limited, Peterboreugh. The 
motors are four-cylinder petrol engines, with radiator at 
the back. The rolling width may be varied by changing 
the rear wheels. The company also makes heavier 
rollers, up to 17 tons, with oil-engine drive. Messrs. 
Barford and Perkins are an associate company of Messrs. 
Agricultural and General Engineers, Limited, Aldwych, 
London, W.C.2. 

Electric Brake-——The Bull eddy-current brake is 
described in a catalogue received from Messrs. Bull 
Motors, Limited, Ipswich. It produces a braking effect 
without mechanical friction by currents induced in a 
rotor fixed to the motor shaft. Friction brakes are 
retained for effecting a dead stop from the reduced 
speed given by the electric brake, and both are operated 
by the same foot-lever. It is at present applicable only 
to trolley omnibus motors, and, for this application, 
figures of efficiency and financial results are given. 

Oil-Electric Rail Cars.—A catalogue to hand from 
Messrs. Sir W. G. Armstrong, Whitworth and Company 
(Engineers), Limited, Newcastle-upon-Tyne, deals at 
length with the technical and financial advantages of 
electric trains in which the current is generated by an 
oil engine on the train, as compared with current distri- 
buted from a power station. Particulars are also given 
of the Armstrong-Sulzer Diesel-electric locomotives, rail 
cars, etc., constructed at the Newcastle works, under 
licence from Messrs. Sulzer Brothers, Switzerland. 


Rotary Kilns.—Messrs. Edgar Allen and Company, 
Limited, Sheffield, have made rotary cement kilns for 
some time and have recently issued a catalogue illus- 
trating and describing the three types; viz., parallel, 
with enlarged burning zones, and with cooler attachments. 
A kiln of 8 ft. and 9 ft. diameters by 200 ft. in length will 
produce about 200 tons of clinker per day of 24 hours. The 
mechanism is simple, but the proportioning of the parts 
and the proper relation of the whole series of machines 
for continuous output provides ample scope for skilful 
design. 

Electric Motors and Lamps.—We have received from 
Messrs. Crompton-Parkinson, Limited, Guiseley, 
some new issues of catalogues of their K. R. N. slip ring 
motors for cranes and lifts, enclosed fan-cooled motors, 
and motor-driven ceiling fans, as well as a circular 
announcing that they have acquired the factory and 
business of the Nox Electric Lamp Company, Limited, 
makers of vacuum and gas-filled lamps. Catalogues are 
also to hand relating to truck type switchgear circuits 
up to 12,500 volts, a potential indicator for high-pressure 
alternating-current supply, converting and generating 
plant for kinemas, crane motors, &c. 

Feed-Water and Air Heater.—Messrs. Galloways, 
Limited, Manchester, have sent us a catalogue describing 
the Supermiser which they make under Leek’s patents. 
The Supermiser is an arrangement for directing the waste 
heat of the boiler furnace to warm the feed water and the 
furnace air supply. Concentric tubes form the unit, the 
feed water passing through the inner tube and the air 
over the external surface of the outer tube, while the hot 
gases pass through the annular space provided by the 
difference in the tube diameters. A report on tests 
accompanies the catalogue and also lists of fifteen instai - 
lations now in operation and of orders in hand. 


Gas-Pressure Boosters.—Gas pressures have to be raised 
for transmission, for steadying the pressure from the gas 
holders, for supplying the improved forms of burners, and 
for forcing through some part of a pipe-line a supply in 
excess of the capacity of the part at normal pressure. 
Messrs. George Waller and Son, Limited, Stroud, Glos, 


| has issued a catalogue of machinery for the special 


purpose of raising gas pressures for all purposes. Descrip- 
tions of fans and compressors, with engines and motors 
of many types, and governing, regulating and indicating 
devices, supplemented by technical data and practical 
information, make the catalogue of exceptional interest 
generally and of special value to engineers in charge of 
gas distribution. Amongst the compressors, the Michell 
“‘swash-plate”’ type, in units to compress 500,000 cubic 
feet per hour to 7 lb. per sq. in. pressure, and in smaller 
units, has special advantages under certain conditions. 








MECHANICAL ENGINEERS FOR THE ARMy.—The War 
Office informs us that there are vacancies for Com- 
missions in the Supplementary Reserve of Officers as 
ordnance mechanical engineers in the Royal Army 
Ordnance Corps. In addition to qualifications as to 
character, medical fitness, nationality, &c., candidates 
must be under 30 years of age for appointment as sub- 
alterns, and under 35 for appointment as captains, and 
must also be fully qualified mechanical engineers. 
Candidates will not be required to undergo training in 
peace time, but will be liable to be called out on service 
in any part of the world, when the Army Reserve, or 
any part of it, is called out by Proclamation. Full 
particulars and forms of application can be obtained 
from the Under-Secretary of State for War (A.G. 9), 





The War Office, London, 8.W.1. 
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‘* ENGINEERING ’’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification is not 

illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 18. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word ‘Sealed’ is appended. 

Any person may, at any time within two months from the date of 
the advertisement of the acceplance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


327,143. H. Sammons, Yeovil, and Petters, 
Limited, Yeovil. Internal-Combustion Engines 
(2 Figs.) December 27, 1928.—-The invention relates 
to internal-combustion engine exhaust systems wherein 
the exhaust gases are dispersed by mixing with the air 
in a discharge pipe. Air is drawn or forced through the 
radiator A, which is used for cooling the cooling 
water from the engine by means of a fan. It 
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passes through the trunk or conduit C into which the 
exhaust gases discharge from the silencer or manifold D 
through the exhaust nozzle E. The air and exhaust 
wases are eventually expelled through the opening F 
at the top of the trunk or conduit C. The exhaust nozzle 
E is tapered towards the outlet and forms a constriction 
in the conduit C. The air forced along the conduit by 
the fan or blower B, acquires considerable velocity in 
passing the constricted portion of the conduit around the 
nozzle E, and produces partial vacuum at the mouth of 
the nozzle E.—(Sealed.) 


LIFTING AND HAULING APPLIANCES. 


327,478. C. M. Toplis, of Bedford. Jib Cranes. 
(1 Fig.) January 17, 1929) The invention relates to 
level luffing jib cranes. A lever b is pivoted on the 
crane structure c at 61, One end of the lever is connected 
to the jib @ at the point 63 by a link 64 and its otherend 





has a weight 65, e is the lufling gear which includes a 
crank arm e! rotated through reduction gearing from a 
motor e®. Rotation of the crank arm e! deflects the lever 
» through the link e3 thus effecting lufting of the jib a 
about the pivot a# on the revolving platform f. The jib 
is substantially balanced in’ all operative positions. 
(Scaled.) 


MINING METALLURGY AND METAL 
WORKING. 


328,977. A. T. Holman, of Camborne, and K. J. 
Holman, of Camborne. Percussive Tools. (4 Figs.) 
February 4, 1929.—-This invention relates to rock-drills, 
picks and similar tools. An oiling conduit 30 is formed 
in the lower portion of the drill-casing, and opens at 31 
through the inner wall of the drill-cylinder,in rear of the 
usual open exhaust-port 26. The conduit also opens at 
32 into a space between the front portion 27 of the 
drill-casing and the drill-chuck 2). The purpose of the 
conduit 30 is to convey oil which is scraped off from the 
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interior of the cylinder by reciprocation of the piston 
10 to the outer surface of the dril -chuck 20. The oil so 
forced into the inner end of the conduit by movement of 
the piston is blown through the conduit, when it is 
uncovered by the reciprocation of the piston. This 
blowing of the oil through the conduit takes place in the 
interval of time occuring between the uncovering of the 
port 31 and the opening of the open exhaust-port 26, 
on the outward stroke of the piston. A blowing conduit 
40 is also arranged in the lower portion of the drill- 
casing. At its rear end the conduit 40 ends in a port 
41 that is controlled by the tumbler 24, so that, when 
the tumbler closes the conduit 25 and the drill is not 
in operation, the supply of compressed air can be opened 
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to the conduit 41. The compressed air is thereby 
blown through the conduit 40 to an annular conduit 42, 
formed partly in the rear bushing 18 and partly in the 
chuck-sleeve 19. From this annular conduit branch 
channels 43, formed in the chuck-sleeve 19, lead to the 
space into which extends the rear end of the anvil-block 
15. Longitudinal channels 44 are formed in the outer 
surface of the anvil-block to relieve compression, which 
might otherwise occur on the forward stroke of the piston. 
These passages are not of sufficient size to pass the air 
used for blowing. The compressed air passes through 
the central bore in the anvil-block, and through a bore 
28 of the drill steel (normally intended for the passage 
of water from the water-tube) to the outer face of the 
drill steel, whence it issues into the bore-hole to clear 
the bore-hole and the water-passage. (Sealed.) 


330,544. W. H. Berrisford, of Norton-le-Moors, 
Stoke-on-Trent. Screens. (1 Fig.) March 9, 1929.— 
The screen consists of screen plates mounted on a frame 
which is reciprocated. a is the end of one screen plate 
and 6 the end of an adjacent screen plate, each having 
perforations c. The end of the screen plate @ is turned 
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downwards at d, and to the lower face is riveted at e¢ 
an angle plate f extending the length of the plate. To 
the lower plate } is riveted at g a further angle plate h, 
which is backed by a flat strengthening plate 7, the 
combination being embraced, with allowance for the 
required lost motion, by the bracket formed by d and f. 
A T-section stretcher m forming part of the frame 
supports the adjacent ends of the two screen plates a and 
b. (Sealed.) 

328,235. J.L. Holman, of Camborne, and A. T. 
Holman, of Camborne. Rock Drills. (5 Figs.)— 
January 22, 1929.—At the rear end of the cylinder 
10 is a valve chest 14, which contains an annular valve- 
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chamber Lidencircling the rifle-bar 12... An annular valve 
16 fits into the valve-chamber. The internal surface 
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ratchet-wheel 13 to passages 24 and 25. The passages 
24 communicate with an annular port 26 situated on the 
rear side of the valve, and the passage 25 communicates 
with an annular supply port 27 encircling the valve at its 
forward edge. A port 28 communicates with the front 
end of the cylinder through a passage 30, and the port 
29 with the rear end of the cylinder through a passage 
31. In the position shown the port 29 is closed, while 
driving fluid is admitted to the front end of the cylinder 
through the port 28 and passage 30. An annular bal- 
ancing port 32 is formed radially within the port 29, 
and receives driving fluid from the port 27. The end of 
the cavity 22 communicates with the atmosphere through 
a passage 34. The port 32 and passages 33 and 34 
compensate the pressures on the two sides of the valve. 
(Sealed.) 


STEAM ENGINES, BOILERS, EVAPO- 
RATORS, &c. 


329,980. George Kent, Limited, of Luton, F. Siddall 
of Luton, and A. Peet, of Luton. Connecting Rods 
and Crankshafts. (12 Figs.) February 28, 1929. 
This invention relates to connecting rods and crankshafts 
particularly of single-acting engines, in which more 
than one connecting rod engages on one crank pin. 
The connecting rods 1 have a gap 2 of a dimension 





smaller than the diameter of the crank pins 3. The 
crank pins are formed with central parallel “flats ”’ 4. 
To assemble the connecting rods, the gap 2 of one rod is 
passed over the flats 4 and the rod then slid along the 
pin until it is over a part without flats. The second 
connecting rod is similarly placed in position, and the 
two halves 5, 6 of the split collar are placed between the 
adjacent faces of the connecting rods and the spring 
clip 7 sprung into a groove formed in the split collar. 
The spring clip forces the collar into contact with the 
circular portions of the crank pin. (Sealed.) 


MISCELLANEOUS. 
328,234. Sir C. Markham, Bart., of London. 





Refrigerating Apparatus. (3 Figs.) January 22. 
1929.—The invention relates to refrigerating apparatus 
of the reversing absorption type, and has particular 
reference to the automatic control of the cooling water 
supply used for condensing the refrigerant gas. a@ is a 
casing. The lever 6 is acted on by the stem c, which is 
moved upwards or downwards according to the tem- 


| perature in the generator to which it is connected by the 
| pipe d. The lever 6 is maintained in its lower position 


by the spring e. f is the valve box to which the cooling 
water supply is conveyed by the pipe g from the main. 
The valve box f has two outlets, h leading to the con- 
denser and 7 leading to the coil within the generator, 
and used when the latter is employed as the absorber 











for the refrigerant gas coming from the evaporator. 
These outlets from the valve box f are automatically 
closed and opened alternately by the action of the ther- 
mostat, which oscillates the flap valve 7, so that one or 
other of the passages ¢ or h is closed or opened. The rod 
or lever m is connected to the spindle k of the flap 
valve, and is also mounted on the post n, which is 
pivoted on the arm 0. The pin p is connected by the 
spring q to the pin r at the end of the lever 6. This 
lever mechanism permits of a considerable movement 
of the actuating stem c to raise the lever 6 sufficiently 
far to impart a snap action to the end of the lever o 
about its axis 8, so that the flap valve j is moved in the 
direction of the arrow, and the course of the water 
supply is changed from the supply pipe h to the con- 





19 of the valve fits on to a sleeve 20, surrounding the 


denser and diverted to the coil of the generator. When 


rifle bar and forming part of the valve casing. The | the stem c recedes, the reverse action takes place, and 


outer surface 21 fits into a corresponding recess 22. 
Driving fluid is admitted through passages 23 past the 


the control mechanism assumes the position shown in 
the drawing. (Sealed.) 
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10,000-KW. MERCURY-TURBINE | the working agent at the highest temperature of the 
PLANT |eycle. No approach to this condition is possible 
r | with high temperature steam. 

THE method of producing power from fuel| When the principle involved in his process was 
through the medium of mercury vapour, which has| first considered by Mr. Emmet, it was thought that 
been conceived and worked out by Mr. W. LeRoy| there might be various substances having higher 
Emmet, of the General Electric Company, Schenec-| boiling points than water and different thermo- 
tady, N.¥., has been undergoing development for | dynamic characteristics, which might prove suitable 
many years. The early experiments were highly suc-| for use in a binary-fluid heat engine, but fairly 
cessful, and in no case were prohibitive difficulties | comprehensive study and experiment has led to the 
encountered, but, nevertheless, a long period of work | conclusion that mercury alone meets the require- 
has been necessary to conquer the troubles ever| ments. All the other substances considered, either 
inherent in pioneering work. Nothing short of | attacked the containers or were liable to be decom- 
continued experience on a large scale would suffi- | posed by the heating to which they must be subjected. 
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ro 
ciently justify the very large expenditures which; Mercury has, of course, two obvious disadvantages 
any adequate commercial application of this process | for purposes of power production. It is very ex- 
must involve. A great quantity of new knowledge | pensive, costing something like 5s. per lb., and air 
has had to be acquired by study and experiment, | contaminated by its fumes is so poisonous as to be 
and owing to the high cost and poisonous character | dangerous. In other respects, however, mercury is 
of mercury, the necessity for a very high standard | almost an ideal working agent for use at high tem- 


of practical dependability has been imperative. The | peratures. Its critical temperature is very high. Its | 


primary object of Mr. Emmet’s process is the| pressure is moderate at the highest temperatures to 
provision of a thermodynamic engine which is| which steel containers can well be subjected. Its 
capable of using effectually higher ranges of tem- | latent heat of vaporisation over the temperature 
perature than are convenient and practicable with | range required is very large in comparision with its 
stcam in turbines or other forms of prime mover. | sensible heat. Hence the liquid line of its tempera- 
The critical temperature of steam is only about | ture-entropy diagram is nearly vertical, so that the 
700 deg. F., and while it may be superheated | work area theoretically available on the Rankine 
to higher temperatures, only a small proportion of | cycle differs but little from that of the correspond- 
the total heat added to the fluid can be put into | ing Carnot cycle. This property conduces both to 
it by this means; consequently the resultant! thermodynamic efficiency and to simplification. 

increase of efficiency is relatively small. In the| In general outline, the method of operation may 
ideal Carnot engine, the whole of the heat is added to | be described as follows :—Pure mercury is vaporised 
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in a suitable boiler heated by fuel in a manner 
somewhat different from, but generally equivalent 
to, that adopted with steam. The vapour which has 
a low pressure but high temperature, is conveyed 
by a suitable system of pipes to a turbine, which 
as compared with a modern steam turbine is of a 
relatively simple type. After passing through this 
turbine in which it does a large amount of work, 
the mercury is exhausted at a moderate degree of 
vacuum into a condenser, which has the additional 
function of acting as a steam generator. The work 
done by the mercury turbine is not very different 
from that which would be obtained from a condensing 
steam turbine operated with a moderate steam 
pressure and superheat, and using the same quan- 
tity of fuel in the furnace. The heat rate, fuel to 
electricity, of this mercury turbine and its generator, 
is in fact, about 20,000 B.Th.U. per kilowatt-hour, 
the initial pressure at the turbine inlet being about 
| 70 lb. per square inch, and the vacuum 28} in. 
| At this point the similarity to the simple steam 
| plant ends. In the steam process all the heat de- 
| rived from the furnace and not turned into useful 
| work or added to the feed, is lost, being delivered to 
| the circulating water in the condenser. Under such 
| conditions as are above suggested this loss to the 
condenser may be about 70 per cent., and in the 
mercury process as now actually applied, the heat 
delivered from the exhaust of the mercury turbine 
amounts to about 60 per cent. of the total heat units 
supplied. In the latter case, however, the heat is 
not lost, since the temperature of the exhaust from 
the mercury turbine is high enough to produce high 
pressure steam. Thus this rejected heat is not 
thrown away as it is with steam, but is available 
|for utilisation in a steam plant. The conditions, 
|it may be added, are such that the steam for 
this, can be generated with great simplicity and 
with very high efficiency. Moreover, the waste heat 
from the mercury boiler is used to superheat the 
steam and may also, if desired, heat an economiser. 
Thus the power taken from the mercury turbine 
may, not unfairly, be regarded as a by-product. 
Apart from unavoidable losses in the flue. gases, 
from radiation and the like, the whole of the heat of 
the fuel burnt in the mercury boiler either does 
work in the mercury turbine or is utilised in gene- 
rating and superheating the steam for the steam 
turbine. Hence the “ effective” heat rate of the 
mercury section of the plant is reduced to about 
| 4,000 B.Th.U. per kilowatt-hour. ; 
| A small plant embodying these principles was 
| installed at Hartford in 1923. This has since been 
followed up by a 10,000-kw. mercury turbine plant 
| for which we give recent test results in Table I. 








TABLE I.—Results recorded in Tests of the Mercury-Steam 
Turbine Plant at the South Meadow Station of the 
Hartford Electric Light Company. 


10,000 kw. 
720 r.p.m. 
129,000 Ib. 


| Load of mercury turbine .. 
| Speed of mercury turbine ae 
Steam produced per hour oe 


| Feed-water temperature to economiser ..| 216 deg. F. 
| Feed-water temperature to mercury | 
condenser. . ws ee Ze 285 deg. F. 
Steam pressure (gauge) wel 275 Ib. 





Steam temperature 680 deg. F. 


| Mercury vapour pressure at turbine 


gauge a “n me aa on 70-7 Ib. 
Mercury vapour temperature at turbine 884-5 deg. F. 
Vacuum of mercury condenser ‘ 1-5 in. abs. 


440 deg. F. 
14-25 per cent. 
,200 deg. F. 


Temperature of mercury vacuum 

CO> in flue gases... oe ee ee 
| Gas temperature beyond mercury boiler 
Gas temperature beyond the liquid 


~ 


mercury heater .. ue we ol 990 deg. F. 
Gas temperature beyond steam super- 

heater aa ne ‘<2 =a My 657 
Gas temperature beyond water economiser 510 
Gas temperature to stack es =e 320 
Air temperature entering preheater 75 
Air temperature leaving preheater 385 
Air temperature entering furnace 440 


Joal burned per hour ng t's 15,600 Ib.” 
Heat in coal per !b., as fired ve a 14,250 B.Th.U. 





If the steam generated were used for power pro- 
duction in the most efficient turbine and with good 
vacuum conditions, the net heat rate, coal to electri- 
city, for the combined plant would, it is claimed, 
be slightly under 10,000 B.Th.U. per kilowatt- 
hour. 

The best fuel rate so far recorded in a station, 
operated with super-pressure steam, appears to be 
about 12,500 B.Th.U. per kilowatt-hour. Hence, 
it will be seen from the figures tabulated above, that 
in this type of mercury plant the equivalent of 
about 25 per cent. more power is being obtained from 
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the fuel than if steam alone were used. Mr. Emmet | 
claims, moreover, that these figures in no way 
represent the possible optimum. The steam pro- 
duced in this plant is considerably lower in pressure 
than that for which the apparatus was designed, 
and a few changes of existing conditions would, 
it is stated, materially improve the results. Later 
research indicates that considerably higher mercury 
vapour pressures can be used without practical 
difficulty, and means have been devised by which 
a considerably larger proportion of the heat of the 
fuel ‘can be used to produce mercury vapour. An 
evaluation of these possibilities, in combination 
with the best use of the steam generated, indicate 
for the process, Mr. Emmet states, a possible fuel 
rate of about 8,500 B.Th.U. per kilowatt-hour in 
conditions known to be practicable. Such a low 
rate as this would apply to a case where all the 
heat delivered to the saturated steam came directly 
from the condensation of mercury vapour. This is 
not the case in the present plant where a considerable 
proportion of the heat from the waste gases is put | 
into a feed water heating economiser. In some | 
large applications for which designs have now been | 
completed this ideal is even yet not attained, since 
it has been found expedient to use a certain number | 
of steam-making elements in the walls of the furnace | 
of the mercury boiler. The heat rate, coal to | 
electricity, actually expected from these new 
designs is, nevertheless, rather better than 9,500 
B.Th.U. per kilowatt-hour. | 


. . R a | 
The quantity of mercury provided is equivalent | 


to about 5 lb. per kilowatt of the aggregate capacity | 
of the complete plant. | 

Two sectional elevations of the 10,000-kw. mer- | 
cury plant at the South Meadow Station of the | 
Hartford Electric Light Company are reproduced in 
Figs. land 2, Plate V. It will be noted that the 
height is large compared with the floor area occupied, 
an advantage of this arrangement being that the two 
mercury condensers A, A, are placed at so high a 
level that the liquid mercury flows into the boiler 
under its own gravitation, no feed pump being 
required. The mercury boiler is shown at B. | 
It consists of seven units connected in parallel. | 
A cross section through one of these units is repro- | 
duced in Fig. 3. Most of the heating surface | 
is provided by a modified form of Field tube, of | 
which each drum carries eight rows, numbering | 
54 each. An important departure from the ordinary | 
Field tube will be noted on reference to Fig. 4. | 
Here it will be seen that the inner tube is provided | 
with a sealed air jacket, the function of which is to 
check transmission of heat to the mercury on its | 
transit down the inner tube. The mercury is | 
therefore delivered at the bottom of this tube 
free from vapour, a condition which is, moreover, 
furthered by the fact that owing to the high density | 
of the liquid there is a large difference between the 
pressure at the top and the bottom of the tube. 
Evaporation takes place in the narrow annulus 
between the outer tube and the external surface of 
the air jacket round the inner tube. <A brisk circu- 
lation is thus ensured and, moreover, the lower end 
of the tube, which is thet exposed to the greatest 
intensity of the radiation is, in normal operation, 
always drowned for a depth of some inches in liquid 
mercury. A high rate of heat transfer is thus 
attained, and the danger of over-heating the tube end 
avoided. Special attention has been given to 
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ensure that the flow of liquid to the inner tubes shall evaporating elements. In this way the rating of the | normal running speed is but 720 r.p.m., the efflux 
boiler can be greatly increased without much in- | velocity of the mercury vapour being only about 


not be interfered with by the release of the vapour. 


The large cast-iron blocks shown at H, in Fig. 3, | crease in its size or cost. 


Indeed, it is claimed that | one-third of that acquired by steam for the same 


are inserted in order to save mercury, occupying | power stations thus equipped will actually cost less | pressure drop ; since not only is the density of the 
space which would otherwise have to be filled with per kilowatt installed than good steam stations. In| mercury vapour much higher than that of steam, 
the liquid. All joints in tubes nd drums are welded | the plant at Hartford, however, it was considered | but the available heat per lb. is also much less. The 
either by the acetylene or carbon arc processes. ; A | inadvisable to run the risk of attempting too much | mean blade speed is a maximum at the last stage 
photograph taken inside the firebox and showing | at once, and consequently the boiler is provided with | where a figure of 340 ft. per second is attained. 
the Field tubes is reproduced in Fig. 6, page 65, | 9 steam superheater as indicated at C, and a liquid |The temperature here is, however, comparatively 
mercury heater D. There is also a water economiser | low, and the stresses are thus easily carried. It will 


whilst Fig. 7, on the same page, shows the rear of 
the mercury boiler. A view taken at the front of 


duced in Fig. 8, annexed. 
Referring back to Figs. 1 and 2, it will be noted 
that in this instance, only a small proportion of the 


total surfaces enclosing the combustion chamber is | condensers, is reproduced in Fig. 11, page 67. 


utilised for evaporating the mercury, but in future 


installations Mr. Emmet intends to follow modern | duced in Fig. 5. 
of the simple impulse type with five stages. 





steam practice and convert the furnace walls into 





; f . E (Fig. 1) and an air preheater F. 
the boiler and showing the soot blowers is repro-|tyrbine G is located directly over the boiler. 





The mercury | be seen that the turbine is mounted on an extension 
It | of the generator shaft. This arrangement makes 


can be seen in position in Fig. 9, above, one of| it possible to dispense with a gland at the high- 
. . | . . . 
the two mercury condensers being shown in the|pressureend. Moreover, the casing is not in halves, 


foreground. 


Another view of the turbine, with its | and access to the interior is gained by removing 


| the end cover, the joint of which is sealed by a 


A section through it and its generator is repro-| sheet metal cover electrically welded into place. 


| 


The turbine, as it will be seen, is | This seal can be broken at need by cutting away 
The | the sheet metal. 
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At the exhaust end the pressure is much below 
that of the atmosphere. and thus there is no danger 
of any leakage here of mercury vapour. The 
arrangement of the gland used is illustrated in Fig. 
12, annexed. A ring of Bakelite fibre material is 
pressed against a flange on the shaft, and is sealed 
and lubricated by a small flow of water delivered 
through flexible connections. This provides, it is 
stated, a perfect vacuum seal whether the turbine is 
standing still or running, and it can be so arranged 
that no water or steam enters the mercury turbine. 

The arrangement of valves is represented in Fig. 
10, above. There are two valves connected in 
series with each other, and operated by pistons in oil 
cylinders. Since the valve stems cannot be lubricated 
their guides are made of tungsten steel, which re- 
mains hard at the temperatures used. Instead of 
using packings on the stems the requisite motion is 
provided for by steel accordions which are filled 
with mercury and allow of movement without 
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occasioning undue strains and without the possibility 
of leakage. The construction of these accordions is 
illustrated in Fig. 14, page 68. 

Speed control in this turbine is provided for by 
overspeed devices which are simpler in function 
than the ordinary turbine governor although they 
could be adapted to operate in a somewhat similar 
way. The object in view at Hartford, however, has 
been to keep the mercury turbine in operation 
whenever there was power for it to deliver, and 
to run it in parallel with steam turbines with 
its valves wide open, so that any unnecessary 
throttling would be disadvantageous. The plan 
adopted has therefore been as follows: The 
valves are held open by oil-operated pistons acting 
against heavy springs. Valves controlling the 
oil delivery to the servo-motors are actuated by 
electro-magnets. To the end spaces of the generator, 
where the air pressure varies with the square of the 
speed, devices are connected in which these pressures 
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act against springs. Ifthe pressure rises beyond an 
established limit, the ensuing motion causes a contact 
to break. This interruption releases one of the electro- 
magnets, which in turn releases the oil pressure, 
and a valve closes. Thus, these valves are normally 
held open, but if oil pressure be lost, or if the 
current fails, or if the turbine over-speeds, they close. 

The safety valves which by-pass the mercury 
turbine into the condensers to prevent excess 
pressure in the mercury boiler are also normally 
actuated by pressure devices working through steel 
accordions. The proportions adopted, and the oil 
pressure used are, however, such that in the event 
of failure of the pressure-controlling device, they will 
act against the oil pressure as simple pop valves 
without allowing a dangerous pressure in the boiler. 

All valve mechanisms, and also all parts of the 
turbine which are subject to positive pressure by the 
mercury vapour, are surrounded by a jacket sealed to 
the atmosphere and in which a negative pressure is 
maintained by connection to the stack. Since all the 
pipes are in the flue gas space, there is no possibility 
that mercury fumes can get into inhabited places. 
If leakage of mercury occurs in any part of the 
apparatus, it passes out with the stack gases. 
A method has, moreover, been developed by which 
minute quantities of mercury in the stack gases 
can be immediately detected. A strip of sensitised 
paper is brought into contact with a cleaned sample 
of the gas from the stack. If the gas has any 
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mercury in suspension, a dark stain is made on the | 
paper. Hence, periodic examination of the paper | 
will show the existence of a leak. 


As stated, the Hartford plant is of a pioneering | 


character, but nevertheless, a remarkably low fuel 

consumption has been attained. The results 

recorded during the months of September and 

October last are tabulated below. 

TaBLe II. Performance Data of the 10,000-kw. Mercury- | 
turbine plant of the Hartford Electric Light Co., Hartford, | 
Conn: 


--- September. October. 
Coal burned, Ib. : 9,894,940 10,212,295 
Water r evaporated, Ib. 81.805,000 87,230,000 


Output mercury turbine, kw. -hr. 6,079,000 6,296,000 


Equivalent output from = steam, 
kw.-hr F : 8. 180, 000 8,723,000 
_ Total station service, kw.-hr ye 2 271,610 
Total net output, kw.-hr.  .. -- | 13,98 14,747,390 





Coal rate on total net imag Ib 


per kw.-hr. 0-707 0-692 
Hours in service 660 B86 
zo se factor * 92-5 92-2 

Capacity factor 84-7 86-4 


Mr. Emmet informs us that the mercury boiler 
is now also being used with great success in oil distil- 
leries, the mercury vapour being condensed at 
various pressures in successive stills. He holds, 
however, that the system in question will ultimately 
find its main field in ship propulsion, and hopes before 
long to have in service a vessel thus equipped, and 
expects, in it, to reduce to one-half the fuel consump- 


tion now considered normal, whilst effecting, at 
the same time, a large reduction in the space 


required for the machinery. 

A temperature entropy diagram for the complete 
mercury-steam system is reproduced in Fig. 13, 
page 67. In the upper part of the diagram, which 
refers to the mercury, the unit weight is taken as 
5 lb., this being about the proportion used to 1 Ib. 
of steam. The steepness of the liquid line will be 
noted. 

In conclusion we would acknowledge the assist- 
ance in the preparation of this article both of Mr. 
Emmet and Mr. B. P. Coulson, Jnr., of the 
General Electric Company, to whom our best thanks 
are due. 
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Deutschen 
Adlershof. 
Berlin : 


1930 Der 
fahrt. E. V., Berlin- 
Witu. Horr. Miinchen and 
| Price 58 marks. | 

As a result of the expansion of commercial aviation 

in Germany the D.V.L.—the Experimental Insti- 

tute for Aviation at Adlershof, Berlin—-is to-day one 
of the most flourishing and important aeronautical 
bodies in Europe. So far as mere bulk is concerned, 
the major portion of the work of the Institute is 
probably absorbed by routine tests of aircraft and 
their components, incidental to the issue of air- | 


Jahrbuch 


worthiness certificates. Its more interesting ac- 
tivities, however, are those involving original 
experiments. During the past year over 250 


research investigations have been completed, and | 
these are now collected in the form of a Year Book. 
Most of the research work is reproduced in abstract, 
but about 60 of the more important reports are 
completely republished. In addition, the Year Book | 
for 1930 contains a subdivided index of all Reports 
published by the D.V.L. since 1912. The resulting 
volume of close on 700 quarto pages is thus a most 
important production, not only from the extent and 


intrinsic merit of the work it describes, but also as | 


being representative of the trend of development in 
continental aviation. 

The constitution of the D.V.L. is probably most 
widely at variance with those of equivalent bodies 
in Great Britain in the extent to which it is influenced 
by industrial interests. This difference is reflected, 
not unnaturally, in the character of much of its 
research work, which may be described as objective 
and particular rather than fundamental and general. 
The Year Book reports contain, consequently, a 
mass of new data, which not only bears directly on 
the construction, equipment and operation of air- | 
craft, but, further, is of interest and utility to 


engineers as a whole. 
But undoubtedly the most striking feature of | 


| Junkers factory. 
assembly of Duralumin wing and body | 
| structures, illustrates the ingenuities of rivet manu- 


| impact stresses in vehicles. 
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|recent D.V.L. papers is the way in which they illus- 
trate the range of subjects which, nowadays, 


specialised applications raise fresh problems re- 
quiring experimental solution. In photography, for 
example, new methods of increasing emulsion 
sensitivity are being developed in connection with 
aerial surveying. In bio-chemistry the physio- 
logical aspects of high-altitude flying are being 
studied. The distribution of world supplies of oil 
fuel in relation to the extending requirements of 
commercial aviation involves the economist and the 
statistician. 
the D.V.L. as well, of course, as aerodynamics and 
navigation, and the more obvious collateral sciences 
of metallurgy and wireless. Rather surprisingly, 
the reduction of noise in flight attracts little interest, 
and the only paper bearing even remotely on this | 
question is devoted to a study of airscrew vibra- | 
tions. 

With the exception, too, of a brief discussion of | 
flying risks as affected by wind squalls, lightning | 
and snow storms, meteorology is neglected. 
marked contrast is the attention given to improve- 
ments in works practice and the technical processes 
of aeroplane construction. 
example on these lines is a paper on riveting in all- 
metal aircraft construction. 
to the methods developed and employed at the 
It describes in most interesting 
detail the 


facture and manipulation, and includes a discussion 
of the strength of riveted Duralumin joints to which 
is appended a wealth of design data based on ex- 
perience and mechanical tests. 

One other notable point about the D.V.L. re- 
searches is the enormous amount of attention de- 
voted to vibrations. This generalisation does not 
apply in any large degree to flutter of 
structures, suggesting—since the dangers of this 
condition are well recognised—-that the aircraft 
most favoured in continental practice may, perhaps 
undeliberately, be immune from one of the defects 
| which have perplexed designers in this country. 


This concentrated attack on vibrations has pro- | 


duced a number of novel instruments, design and 
application of which are of very wide interest. 
/one of these- 
frequency vibrations of small amplitude—a trace of 


'the motion is scratched by a diamond point on a| 


of the 


|moving strip of plate glass. One form 
another 


| instrument is designed as a strain meter ; 


serves as an accelerometer for the determination of | 


The “ optograph,” an 
instrument used in deformation tests of aircraft, is 
a camera furnished with several tele-objectives 


} 
are | 
so closely associated with aeronautics that their | bright points 


All these come within the scope of | « 


In| | 


A particularly good | 


It relates especially | 


aircraft | 


In| 


an oscillograph ‘for recording high- | 


ACCORDION FOR VALVE STEM 


| directed to glow lamps fixed at various stations on 
the aeroplane wings and body. The light from the 
is collected and focussed on to a 
| moving sheet of sensitised paper. This instrument, 
| too, may be used either to measure static deflections, 
|or, mounted in the cabin of an aeroplane, to record 
| wing vibrations during flight. A topical interest 
|attaches to the “optograph, *” on account of its 
| having been developed and used in tests of the 
| Dornier X flying boat. One other vibration re- 
| corder, Dr. Geiger’s “ torsiograpn,” is remarkable 
|for its employment in the investigation of the 
‘auses of the recent engine failures in the airship 
Graf Zeppelin. The ‘ torsiograph”’ recorded indi- 
|cated crankshaft resonance at about 1,400 r.p.m., 
land enabled the engine failures to be ascribed, 
| beyond reasonable doubt, to fatigue consequent 
upon excessive torsional oscillations. Incidentally, 
the “‘ Graf Zeppelin” engine trouble seems to have 
| aroused more than ordinary activity in German 
research circles. In addition to the inquiry just 
mentioned, the D.V.L. Year Book publishes three 


other papers on aero-engine vibrations, two of 
which are specially concerned with crankshaft 


failures 

Aircraft of the “ all-metal” type, whilst gaining 
| steadily in popularity, are as yet far from universal, 
even in continental practice, and it is interesting 
to observe the trend of experimental research on 
woods for constructional purposes. One serics of 
tests by the D.V.L. is concerned with the endur- 
ance of specimens subject to continued bending 
stress. Other investigations relate to wooden 
structural members connected by metal bolts. 
With respect to plywoods, capacity for resisting 
vear and tear is an important factor, and provides 
|the object, on the one hand, of inquiries into the 
composition and effects on the wood of plywood 
glues; and, on tie other, of tests to determine the 
relative merits of different plywood materials in 
withstanding surface attrition. 

The D.V.L. research work on wireless in aircraft 
service shows a marked tendency towards the 
development of short-wave transmission. Improve- 
ments on these lines are being pursued in existing 
navigation systems of directional bearings as well 
|as in the transmission characteristics of aircraft 
antenne. Among a host of promising aids to 
aircraft navigation, one of unusual significance in 
the light of recent aeronautical history is the 
* Behmlot.” This is an acoustic device for altitude 
determination based on the time interval required by 
a note transmitted from a machine in flight to be 
received as an echo from the earth. Difficulties 
‘arising from local variations of air density, the 
| reflecting properties of the ground, and the noise 
|and speed of the machine are as yet incompletely 


| 
| 
| 
| 
| 
| 
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solved, with the result that the “* Behmlot”’ is still 
very much in the experimental stage. One other 
investigation, bearing on altitude estimation, may 
be mentioned in conclusion. It deals with the 
causes of hysteresis in the sylphons or diaphragm 
pressure gauges which are commonly employed as 
altimeters. Most of the hysteresis, it appears, is 
proportional to the pressure loading, and increases 
with temperature. By suitable modifications of the 
usual design, notably the provision of a thin dia- 
phragm surrounded by a rim of high rigidity, much 
of the hysteresis and its attendant inaccuracy 
are avoided. 

With regard to the work, as a whole, of the 
D.V.L.—to the experimental technique, the in- 
genuity displayed in the design and manipulation of 
equipment, and the cautious derivation of con- 
clusions—space allows only the briefest apprecia- 
tion. In all respects it is of a very high standard. 
Similarly the compilation and publication of the 
Year Book are excellent. The reports are adequately 
illustrated by line diagrams and photographs, and 
their orderly presentation, with results and con- 
clusions in summarised form, is of great assistance 
to the English reader. To all engaged in aero- 
nautics and its associated branches of engineering | 
the volume can be unreservedly recommended. 





| 


| 





from Colchester to North Wales there is to be seen | To take an extreme example, a German article on 
much to remind us of the debt we owe them. crystallography may contain the word “ Gefiige,” 
The aim of this book, it is remarked, is rather to | which within the terms of that science may rightly 
indicate the relation of Greek and Roman engineering | be translated as structure. On the other hand, in 
to the debt which modern civilisation owes to Greece |a more general sense it may signify a joint or a 
and Rome, than to present a technical account of | groove, and it is not inconceivable that, even in 
ancient engineering, such as an engineer would | a specialist article, one or other of these two trans- 
naturally require, but nevertheless many details of | lations might be the more correct. The sounder 
both the methods of construction and the materials | method for the dictionary compiler is, therefore, 
of the Romans are included. Imperfect as were |to give all possible meanings for the word and to 
their surveying instruments the field work of the} leave the translator to take his choice, using the 
Romans was generally well done and they displayed | context and his own experience as guides. 
great ingenuity in the location of their works.| This is the procedure followed by Mr. Webel, 
Their constructions, it is true, often contained an | and it is not going too far to say that the result is 
excessive amount of material, but “ the new theories | the most useful dictionary it has up to now been 
have most often confirmed the old practice; wej|our lot to employ. It is a general dictionary in 
have improved the details without changing the | the sense that no attempt has been made to bias 
principles.” the translator’s selection, though it is sectional in 
While the Greeks for the greater part were content | the sense that its contents are limited to scientific 





' to use vertical supports carrying horizontal members, | and technical words or to words which may have 


it remained for the Romans to effect a revolution in | scientific and technical meanings. A further point 
principles of construction, and the arch, the vault | which, in our view, adds not a little to its inherent 
and the dome were carried to hitherto unknown | usefulness is that the German words are printed in 
triumphs. For materials the Romans were especi- heavy Roman capitals, while the type used for their 
ally favoured in the abundant supply of easily | English meanings, though smaller, is also clear. 
dressed and durable stories, such as tufa, peperino | In other words, the temptation to cram too much 
and travertine; the latter of which when burnt |information on to a page has been avoided, with 


| produced excellent lime. Standard construction | the result that the dictionary can be used for 
|at one time consisted of rectangular blocks, 2 ft. | considerable periods without fatigue. Other useful 


Modern Gas Fitting in Theory and Practice. Vol.1. By | by 2 ft. by 5 ft., laid in alternate courses of headers | features are tables expanding and translating the 
8. T. Puiirrs and G. T. Turr. London: Ernest | and stretchers. Of immense importance was the abbreviations, without which no German article 


Benn, Limited. [Price 15s. net. ] 


THis volume is primarily intended for students | enormous quantities. This volcanic ash not only 


| discovery of the use of pozzuolana, which existed in | would be complete, and giving the English and 


| German equivalents of certain well-known physical 


studying ‘“‘Gas Fitting,” and covers the first three | superseded the earliest varieties of sand used for | and chemical signs and symbols. 


years, course of study prescribed by the City and! mortar, but contributed to the concrete which | 


Guilds of London Institute. As ‘‘Gas Supply ” | truly made Rome the “ Eternal City.” Pozzuolana 
is closely allied to “‘ Gas Fitting ” the authors have | cement was used by Smeaton in the Eddystone 
treated their subject to substantially cover both | Lighthouse, while lime and pozzuolona was recently 
of these. used on some sections of the tunnel work connected 
The book opens with a brief note on the manu- | with the Apulian Aqueduct, described in Enern- 
facture of coal gas and gas pipes and fittings. The | rERINnG, July 27, 1928 et sec. 
chapter on gas services deals with the liability for| In no direction was the work of the Romans 
services; installation and maintenance; service | more effective in influencing the spread of civiliza- 
pipes; connections to mains; pipe protections and | tion than in road making. “The Four Roman 
protections against contact with electric cables ;| Ways” of Great Britain—Watling Street, Ermine 
working with live gas and gassing of persons and | Street, the Fosse Way and the Icknield Way— 
how to deal with defects. The chapters on gas|under Edward the Confessor became Royal High- 
pressures, governors and meters deal with the neces- | ways. But of these and of the great roads of Italy 
sity of governing at the works, different types of | and Spain; of the draining of the marshes of Rome 
pressure gauges and recorders, various types of |and the Fenland of England; of the magnificent 
vovernors and meters. Chapters VII to XIII | aqueducts and fine bridges, readers will find much 
are devoted to luminous and Bunsen burners; gas/| information in the various chapters of Professor 
cookers; water heating; geysers; gas heating | Zest’s interesting book. 
apparatus ; heat and ventilation. 
Bg gene prety ee A German-English Technical and Scientific Dictionary, 
matter is well arranged and clearly presented. The | 








Limited. [Price 36s. net. ] 


| It is, of course, impossible fully to criticise a work 
of this kind until extended use has brought to light 
any errors and omissions. That both of these will 
probably in any event be small in number is illus- 
trated by the author’s statement that the material 
for the dictionary has been collected for over 
twenty years, and that it has been subjected to 
constant use and revision during that period by 
himself and his friends. We can only say that we 
have so far discovered no grave positive errors, 
though, as Mr. Webel admits, differences of opinion 
may exist between authorities themselves. For 
instance, we suggest that Heissdampf should be 
translated “superheated” and not “hot” steam. 
A very minor misprint is that elektron, the 
magnesium alloy, is not spelt with a “c” in English. 
As regards omissions, the following might be in- 
icluded in the second edition, which we feel sure 
| will be called for: Abschaumventil (mud valve) ; 
| Ausgleichkolbe (dummy piston); Dehnungsfaltung 
|(expansion bellows); Falleitung (down-pipe in a 





By A. WeBet. London: George Routledge and Sons. | boiler) ; Heiz6l (fuel oil) ; Hubvolumen (the volume 


swept out by the stroke of a piston); Kolbenbahn 


authors have a working knowledge of their subject, | Tye compilation of a technical and_ scientific | (piston path); kranzig (of the blades of a turbine) ; 
and as this volume “is right up to date ” it should | dictionary, which shall enable information in one | Kurbelwanne (crankcase) ; Luftschleuse (dampers) ; 


appeal to teachers and others who have passed the | language to be accurately translated into another, 
stage of student. This volume of 390 pages is illus- 


| Motor (an internal-combustion engine, generally with 


'is no easy task. In the case of German and |some descriptive prefix, e.g., Diesel or Oel); Nass- 


trated by fully 300 figures, and is printed on good | Ryglish it is, perhaps, rendered more than usually |dampf (saturated steam); Pressoel (oil supplied 


paper in clear type. 

Our Debt to Greece and Rome. Engineering. By A. P. | describe new apparatus and, contrariwise, of using 
Gest. London: George G. Harrap and Company, | the same word in several different, and even oppo- 
Limited. [Price 5s. net.] |sing, senses. For instance, when, many years 





difficult by the inveterate habits of the former | under pressure for forced lubrication) ; Rinne (sump) ; 
| nation of coining words to express fresh ideas or to | Salzprobierventil (salinometer cock) ; Schaumfeuer- 


léscher (foam extinguisher); Sickerdampf (leakage 
steam); Siebgriting (strainer); Sperrdampf (pack- 
ing steam); Strahler (air extractor); Tellerventil 


Tus little book by Professor A. P. Gest of Rens-|ago, the term “ Léschfunk”’ first appeared in | (mushroom valve) ; Verholspille (capstan) ; wechsel- 


selaer Polytechnic Institute, is No. 41 of a series of | German literature it required some consideration of 
similar volumes dealing with the debt we owe to the possible alternatives before it was rendered by the 
philosophy, poetry, language, mythology, religion, |now familiar expression ** quenched spark,” and 
science and art of the two great ancient peoples of | the word “ Zug ” can be translated, inter alia, as 
Europe. The majority of the books are by /| train, troop, tensile stress, draught, pull, stroke, 
American writers, the series being under the editor- | flue, or duct. It is therefore obvious that successful 
ship of Dr. G. P. Hadzsits of the University of | translation, as has frequently been pointed out 
Pennsylvania and Dr. D. M. Robinson, of the | before, requires not only close familiarity with 
John Hopkins University. Previous volumes have both languages, but a knowledge of the particular 
treated of mathematics, architecture, agriculture | subject which is being dealt with and, above all, 
ind astronomy, in all of which both Greeks and certain, not inconsiderable, powers of discrimi- 
Romans made notable advances, and it is unneces- | nation. 

sary to say that the achievements of the Romans in| The question then arises: How can a technical 
engineering were as remarkable as in any other field | dictionary best assist, or supplement, these quali- 
of human endeavour. They were the first nation to | fications. It may do so by dividing a broad subject, 
construct works of public utility on the grand | such as engineering or physics, into sections—say, 
scale and wherever their arms carried them speci- | hydraulics, internal-combustion engines, &c.—and 
mens of their work are still to be found. If in our| by providing such translations in those sections as 
own country we do not find such striking remains correspond most closely with the terms and meanings 
of their construction as those existing in France, |in use in one or both languages. Such procedure is 
Spain and Italy, from Hadrian’s Wall to Cornwall, | not always successful, and may even be dangerous, 





| 


| 





strom (as applied to steam flow, antithesis of 
uniflow) ; Wellenrohre (stern tube); Zwischenboden 
(diaphragm of a turbine). 

Such omissions in aggregate, however, only 
amount to a very small proportion of the large 
number of useful entries, and what is more, the 
latter include many words which, though in general 
use, we have not found in any other dictionary. 
It may be mentioned that there is a separate 
botanical section containing over 5,000 entries and 
that chemical, mineralogical, crystallographic, 
photographic, textile, geological, and medicinal 
terms are also included. Each word has been 
provided with a five-digit numerical scale, so as to 
assist its economical telegraphic transmission. 
We feel sure that all those who have to translate 
German into English will find this dictionary a 
reliable and helpful guide and even a friend. The 
number of engineers who wish to read German, not 
necessarily to write it, is growing yearly. To them 
this work may confidently be recommended. 
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CHAPTERS IN NAVAL AND MARINE 
ENGINEERING HISTORY—VIII. 


By Engineer-Captain Epear C. Smitu, 
O.B.E., R.N. 


THE use of iron for the construction of fighting 
ships involved considerations other than those 
which had to be taken into account in the design 
of merchant ships, and it was not till after the 
Russian War of 1854-56 that the iron-hulled iron- 
armoured steam man-of-war was seriously considered 
as a possible rival of the wooden line-of-battleship. 
The relative progress of the use of iron in both the 
British mercantile marine and the Royal Navy is 
shown by the figures quoted by Sir William White in 
his Manual of Naval Architecture, 1877. Of shipping, 
both sail and steam added to the British mercantile 
marine in 1850, the proportion of iron ships was 
one-tenth; in 1860, one-third; in 1868 nearly one- 
half. The iron steamship, however, progressed 
more rapidly than the iron sailing ship, the propor- 
tion of iron steam ships in the Register in 1850 
being one-fifth; in 1860 five-sixths; and in 1868 
nine-tenths. In the Royal Navy the proportion 
of iron ships to wooden ships in 1850 was less than 
one-fifth, in 1860 it had fallen to less than one-tenth ; 








but by 1870 it had risen to one-third, and when 
White published his Manual, not a single wood ship 


in the China Seas, and by his knowledge of steam 
gained in Glasgow and in service in steamers in 
the United States, was admirably fitted for the post. 
Hall’s first officer was Lieut. Pedder, whose name 
is recalled to-day by a wharf in Hong Kong, and 
Bernard gives the names of six engineers who 
served in the ship, one of whom, Colin M’Dougal 
was apparently killed in action. Leaving Liverpool 
for Portsmouth in March, 1840, errors of the 
compass led to the ship grounding on The Stones 
in the Bay of St. Ives. Repaired at Portsmouth 
she cleared for Odessa, only Hall knowing her 
true destination, and, steaming at 7 or 8 knots 
she arrived at Madeira on April 6. From thence 
she proceeded to Prince’s Island, where she took 
in some 70 tons of hard wood for fuel. She also 
called at the island of St. Thomas, where the 
Enterprise had revictualled in 1825, and, proceeding 
in much the same fashion as the Enterprise, sailing 
and steaming, she reached Table Bay in July. 
Proceeding on her voyage, she safely passed Danger 
Point, where twelve years later the Laird-built 
Birkenhead was wrecked, but running into heavy 
weather, she was nearly overwhelmed. On July 17, 
the sea smashed one of the paddle wheels, and the 
next day vertical cracks 2 ft. long were discovered 
in her side plating just forward of her sponsons. 
Temporarily strengthened with planks fastened to the 


was being constructed for the Navy. | deck, and with struts and bolts between her angle- 

Our modern Navy may be said to have had its| iron ribs, she reached Delagoa Bay, by which 
birth when the Warrior and Black Prince were | time the cracks had extended another 5 ft. Further 
_ built. With iron hulls and iron armour these | strengthened and repaired, she was able to proceed 
vessels mark clearly the supersession of the wooden | to Mozambique, and six months after leaving 
ship of the line by the modern battleship in its earliest | England she reached Ceylon, being the first iron 
form, spoken of by the late Engineer-Commander ship to make such a voyage. From Ceylon she 
F. L. Robertson in his book, The Evolution of Naval | proceeded to China, where during the operations 
Armament, 1921, as “the most dramatic, swift and | against Canton and other cities, she took a promin- 
far-reaching change which has ever befallen war! ent part. Her light draught, her handiness and 
material.”” With the remarkable revolution which | the skill with which she was handled made her 
took place in the ’sixties of last century we are not | one of the best-known ships in the Fleet, earning 
here concerned, the object of this article being to | for her captain the name “ Nemesis Hall.” She was 
trace the introduction of the iron fighting ship, | the first ship to pass the Boque Forts—the Dardan- 
to review the circumstances which led to the tem- | elles of China; she surveyed the tributaries of the 
porary abandonment of the use of iron, and to| Canton River, and afterwards took part in the 
recall the history of some of our early iron men-| actions against Amoy, Ningpo and Woosung, 
of-war. |which led to the opening of the Treaty Ports. 

Among other matters dealt with by Robertson is | During the campaign the fleet under Admiral Sir 
the work of the famous French artillerist General | William Parker had been joined by other steam 
Paixhans (1783-1854), to whom we owe many | vessels, among them the iron steamers Proserpine, 
innovations, and who in his work, Nouvelle Force| Phlegethon, Pluto and Medusa, all built for the 
Maritime et Artellerie, 1822, suggested the possibility | East India Company, to which, therefore, belongs 
of rendering ships invulnerable by casing their | the credit of first using iron vessels for war pur- 
sides with iron plates. The idea of using iron for| poses. Bernard’s account of the Nemesis concrrns 
armouring vessels was by no means new and Brassey | the period, March, 1840, to January 1843, when the 
quotes the instance of the floating batteries of|ship had been sent back to Calcutta, and in his 
Chevalier D’Arcon, used in the attack on Gibraltar | concluding remarks he says: ‘ Sufficient evidence 
in September, 1782, which had their sides protected has been given of the utility of iron steamers of 
with bars of iron. After Paixhans, Captain Ross in | moderate size, in service upon an enemy’s coast. 
his work on Navigation by Steam, 1828, hints at the | The danger which some have apprehended from the 
desirability of using iron for making steam vessels for | rusting of the rivets by which the iron plates are 


coast defence proof against shot. But these sugges- | 
tions for iron armour bore little fruit until after the 
experiences in the Black Sea and Baltic nearly 
thirty years after Ross wrote, and all the earliest 
iron vessels built for naval purposes were un- 
armoured. 

The use of iron ships in actual warfare begins 
with the interesting story of the Nemesis, a vessel 
built under some degree of secrecy at Birkenhead | 
by Laird for the East India Company. A descrip- 


fastened together, or from their starting, through 
the concussions to which the vessel may be liable, 
was proved to be almost totally unfounded.” 
From Calcutta the ship was sent to Bombay to 
refit, and an official wrote from this place: ‘‘ The 
Nemesis has been for some time past in our docks, 
and I have carefully examined her. She displays 
in no small degree the advantages of iron. Her 
bottom bears the marks of having been repeatedly 
ashore; the plates are deeply indented in several 





tion of the vessel was given in the United Service | places, in one or two to the extent of several inches. 
Journal for May, 1840, but of her voyage round the | She has evidently been in contact with sharp rocks, 
Cape te India, and of her useful work in the China | and one part of her keel-plate is bent sharp up, in 
War a full account is given in The Narrative of the | such a way that I could not believe that cold iron 
- Voyages and Services of the Nemesis from 1840 to | could bear; indeed, unless the iron had been 
1843, published in 1844 by W. D. Bernard. Laid extremely good, I am sure it would not have 
down in 1839, and completed in March, 1840, the | withstood it without injury. Her bottom is not 
Nemesis was about 700 tons burden, being 184 ft. | nearly so much corroded as I expected to have 
long, 29 ft. wide and 11 ft. deep. Her engines of found it, and she is as tight as a bottle.” 
120 h.p. were made by Forrester, of the Vauxhall The Nemesis and the other iron steamers, as has 
Foundry, Liverpool. The ship was divided into} been said, were the property of the East India 
watertight compartments by six iron bulkheads, on | Company, and thus, though they formed a part of 
each of which was a cock for draining the next} the British Squadron in China, their names do not 
compartment if necessary. Designed very flat in| appear in the Navy List. But the year the Nemesis 
the floor, and without a fixed keel, she was fitted | sailed, Laird built the Dover, of 224 tons and 90 h.p., 
with two centre-board lifting keels, 7 ft. by 5 ft.,| and it is with this vessel that the history of the iron 
one forward and one abaft the engine spaces. | ship in the Royal Navy begins. In the same year 
From the first she was commanded by William | Laird also built the iron steam vessels Albert and 
Hutcheon Hall (1797-1878), who by his experience | Wilberforce, each of 459 tons, and the Soudan, of 





250 tons, all of which were added to the Navy and 
were sent in 1841 by the Admiralty to explore the 
River Niger. Though the expedition failed through 
the spread of sickness, yellow fever being then rife 
on the coast, the Albert and Wilberforce did good 
work for many years in African waters. 

A further step in the adoption of iron was taken 
in 1843, when Robert Napier, who, immediately 
after supplying the engines to the first ships of the 
Cunard Company had added to his activities by 
opening a yard at Govan for the building of iron 
ships, was given the order for the three ships 
H.M.S. Bloodhound, Jackal and Lizard, vessels 
about 150 ft. long and 360 tons, with engines of 
150 h.p. ! 

It is stated in the Life of Robert Napier, 1904, 
that ‘‘ these were the first iron vessels in the service,” 
but it will be seen that this was not the case. One 
of them, however, was the first iron vessel in the 
Royal Navy employed in actual warfare, and 
about the same time that they were ordered, steps 
were taken not only to add several iron vessels 
to the Navy, but also to build iron steam frigates. 
This action was not taken without raising consider- 
able opposition, and in the House of Commons, in 
1843, Captain Charles Napier, then member of 
Parliament for Marylebone, remonstrated with the 
Admiralty, and spoke of the absurdity of building 
five or six iron steamers without previously trying 
one. In the reply to his remarks, it was said 
that no fewer than 40 were to be built, but this 
was never done. By this time evidence had been 
forthcoming that iron shot passing through iron 
plates led to great showers of splinters, and some 
authorities therefore did their utmost to prevent 
the iron ships being built. Further experiments 
which were carried out tended to confirm the 
wisdom of this action. A good deal of information 
on the question is given in General Sir Howard 
Douglas’s A Treatise of Naval Gunnery, fourth 
edition, 1855, Section VIII, Chapter II of which is 
devoted to “ Penetration of Shot into Materials.” 
Among the trials he refers to are those made by 


the French at Metz in 1835, when plates 1-4 in., 


1-7 in. and 8 in. thick were fired at from 12 pounder 
and 24-pounder guns; those made at Woolwich 
in 1840 to determine the effect of shot upon an 
iron target lined with a composition of caoutchouc 
and cork, the iron being $ in. thick and the com- 
position 9 in. thick; and further trials made at 


| Portsmouth during 1849-51, under the direction 


of Captain Chads. In these trials at Portsmouth, a 
large iron target was used, representing a section 
of the iron steam frigate Simoom, the target in 
some trials being filled in solid between the ribs 
with oak. Summing up the results of the experi- 
ments, Douglas said that “thus, it appears that 
the destructive effects of the impacts of shot on 
iron cannot be prevented. If the iron sides are 
of a thickness required to give adequate strength 
to the ship (3, or at least 4 of an inch), the shot 
will be broken by the impact; if the iron plates 
be thin enough to let the shot pass into the ship 
without breaking, the vessel will be deficient in 
strength,” and the conclusion arrived at was that 
“iron vessels, however convenient and advan- 
tageous in other respects, are utterly unfit for the 
purposes of war.” In the ’fifties, other experi- 
ments were carried out in America, France and 
England, in which several layers of iron plating or 
thicker plates, were used and these led to the adop- 
tion of iron armour, but the foregoing notes on 
the trials on plates of a thickness used in ship- 
building, will assist in understanding why iron, 
after being introduced, was for a time abandoned 
for naval vessels. 

An examination of the New Navy List for July, 
1846, compiled by Joseph Allen, R.N., shows that 
out of a total of 576 vessels on the effective list, 
the iron-steam vessels listed in Tables I and II, on 
page 71, had been completed or were building. 

Of the vessels in the first table, the Dover, Onyx, 
Princess Alice, and Violet were employed on the 
Mail Packet Service at Dover, the Mohawk was 
used in the Great Lakes of North America, the Fairy, 
a favourite with Queen Victoria, was attached to 
the Royal yacht, Victoria and Albert, the Blood- 
hound was in the Mediterranean, while the Harpy 
and Lizard were on the South East coast of America, 
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the Lizard taking part in the expedition up the 
Parana. 
While Table I contains the names of the first iron 


vessels in the Royal Navy, greater interest lies | 


with the history of the ships in Table II, inasmuch 
as the names include those of the four vessels 
Birkenhead, Megaera, Simoom and Vulcan, which 
were laid down as steam frigates but which, owing 
to the results of firing trials, were reduced to the 
status of troopships. It will be noticed that none 
of the vessels was built in the Royal Dockyards, 
in which, indeed, no iron shipbuilding was under- 
taken till the Achilles was laid down at Chatham, 
while the names of the builders include the firm 
Ditchburn and Mare, the founders of what was so 
widely known as the Thames Iron Works and Ship- 
building Company of Blackwall. Three other iron 
steam vessels, the Caradoc, of 676 tons, the Undine, 
of 284 tons, and the Oberon, of 649 tons, were added 
TABLE I.—Iron Ships in Navy, 1846-—-Completed. 
(S = Screw Ships.) 
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and in.November, 1846, was commissioned for 
particular service. Employed from time to time, 
| it was while she was on service that the decision was 
taken to remove the armament from the main deck, 
| place a few light guns on the upper deck, where 
_the bulwarks were of timber, and to use her as a 
| Tas Le II.—Iron Ships in Navy, 1846—Building. 


| (S = Screw Ships.) 








| ae ae Engine 
Name. | Tons. Builder. N.H.P. Makar. 
Albert.. — ..| 456 | Laird 70 
Bloodhound ..| 370 | Napier .. 150 Napier. 
Dover ..| 224 | Laird .. we 90 Faweett. 
Dwarf (s) ., 164 | Ditchburn and 90 Rennie. 
Mare 
Fairy (s) 312 Ditchburnand | 128 Penn. 
| _ Mare 
Grappler 557 | Fairbairn «| 220 
Harpy 43 | Ditchburn and 200 Napier. 
| Mare | 
Jackal 346 | Napier .. 150 Napier. 
Lizard 340 | Napier .. 150 Napier. 
Mohawk 174 | — 60 
Myrmidon 374 | Ditchburn and 150 Boulton and 
| Mare Watt. 
Onyx .. 292 | Ditchburn and 120 
| | Mare 
Princess Alice | 270 | Ditchburn and 120 Maudslay. 
; Mare 
Rocket che | _ _— 
Torch .| 340 | Ditchburn and 120 Seaward. 
| Mare 
Violet 292 | Ditchburn and 120 


Mare | 





to the Navy shortly after the vessels shown in the 
tables, after which no more iron vessels were built 
or purchased till the Russian War. 

Of the four steam frigates referred to, the 
Birkenhead was the first to be built. Laid 
down in 1843, she was launched December 30, 1845, 


| ate 
| Name. | Tons. | Builder. H.P. ——_ 
Antelope 649 | Ditchburn 646 I.H.P. Penn. 
| } | and Mare 
Birkenhead ..| 1,400 | Laird 500 N.H.P. | Forrester. 
Megaera (s) 1,395 Fairbairn 350 N.H.P. | Rennie. 
Minx (s) 301 Ditchburn 10 N.H.P. | Seaward. 
| and Mare | 
Sharp- 503 | Ditchburn | 3481.H.P. | Ravenhill. 
shooter (s) and Mare | 
Simoom (s) ..| 1,980 | Napier ..| 1,242 1.H.P. | Ports- 
| mouth. 
Trident 848 | Ditchburn 350 N.H.P. | Seaward. 
| and Mare | 
| Triton 650 Ditchburn 260 N.H.P. | Boulton 
| and Mare and Watt. 
1,764 Mare 400 N.H.P.| Maudslay. 


| Vulcan (eh c 
| | 


| 
|transport. In this capacity, she sailed on her ill- 
|fated voyage of 1852. Leaving Queenstown in 
January of that year with large detachments of 
| troops, she had aboard some 638 persons, including 
a crew of 132. Six weeks later, on February 26, 
she struck a pinnacle rock off Point Danger, Algoa 
Bay, Cape of Good Hope, broke in two and less 
than 200 of those aboard were saved. 

Many accounts of the wreck have been given and 
incidents connected with it have been enshrined in 
poetry. The disaster had the effect of strengthening 
the opposition to the use of iron in the Navy. 











Though perhaps the ship would have foundered in 
the end, the rapidity with which she went to pieces 
was hastened through the presence of holes in the 
bulkheads. Referring to this, Sir William White 
remarked, “the ill-fated troopship Birkenhead is 
a case wherein the original subdivision was satis- 
factory, but was marred by cutting openings 
in the partitions in order to make more easy the 
passage from compartment to compartment in the 
hold.” The end of this fine ship was the sale at 
the Cape on February 28, 1853, of portions of her 
hull, masts, yards and stores for 1641. 13s. 6d. 

The Birkenhead was driven by paddle wheels, 
having been laid down before the decision had been 
taken to adopt the screw for naval vessels, but the 
Megaera, Simoom and Vulcan were all screw ships. 
The Megaera was one of the last vessels built 
by Fairbairn before he abandoned iron ship building 
and closed his Millwall yard, and she was on the 
stocks at the same time that Fairbairn carried out 
at Millwall the experiments on a 75-ft. model of the 
Britannia Bridge. The ship was 1,395 tons by 
measurement and 1,550 tons by displacement, 
while the engines by Rennie developed 925 h.p. 
During the ’fifties, like the Simoom and Vulcan, she 
did good work as a troopship and during the Rus- 
sian War was attached to the Mediterranean Fleet. 
After many years service, in February, 1871, she 
sailed for Australia under Captain A. T. Thrupp. 
She had been somewhat neglected, however, and 
in the Indian Ocean sprang a leak. Faced with the 
possibility of a disaster, Captain Thrupp decided 
to beach her on St. Paul’s Island while yet the oppor- 
tunity offered, and this was done on June 19. 
Huts were erected on shore, stores were landed 
and the ship was abandoned. A month later 
Lieutenant Jones was taken aboard a Dutch man-o- 
war; in August the Oberon arrived with provisions, 
and finally the crew was taken off in the Malacca. 
The captain was tried but acquitted. It was shown 
that the ship had been pronounced unfit for service 
as early as 1867, and the Government commission 
which enquired into her loss censured the Comp- 
troller of the Navy and other officials, 

The third of the frigates, the Simoom, was built 
by Napier, being laid down on December 20, 1845, 
launched on May 24, 1849, and finished about two 
years later. The delay in her completion was not 
due to Napier, but to the change in the official 
attitude to the use of iron, and Napier was placed 
at some inconvenience thereby. It was a replica 
of a part of the Simoom’s structure that was used 
for the firing trials at Portsmouth. Of about 2,000 
tons displacement the Simoom was 246 ft. long, 414 
ft. wide, and originally had horizontal oscillating 
engines by Boulton and Watt of 539 i.h.p., giving 
her a speed of only 8? knots. 

These engines not proving satisfactory, a new 
set was made at Portsmouth Dockyard, this being 
the first instance of the construction of propelling 
machinery by the Admiralty. The new engine 
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had two horizontal cylinders, 624 in. diameter, with 
a stroke of 3 ft. In a return of the screw steamers, 
compiled by the Steam Department of the Admiralty 
about 1856, the following data are given of the trials 
of the Megaera and the Simoom :— 

Dis- Steam Revo- 
placement. Speed. Pressure. lutions. 1.H.P. 
1,554 tons 10-24 8 lbs. 74 925 
2,830 10-64 20 Ibs. 65 1,242 


Megaera 
Simoom 
The Simoom was paid off at Devonport, January 
1879, and in 1887 was sold out of the Service. 
Each of the three vessels just dealt with was 
constructed by engineers who had taken up iron 
shipbuilding. The Vulcan, on the other hand, came 


from a firm of shipbuilders, destined to rank high | 
among their contemporaries, Thames-built ships had | 
long borne a high reputation, and a Hull shipbuilder | 


had stated to a committee of merchants and ship- 
owners that “ships built on the Thames are un- 











OF CONSTRUCTION. 


began work. A fire destroying the Deptford yard, 
another was opened on the East side of Bow Creek 
at Blackwall, and it was there the early iron vessels 
they built for the Navy were laid down. Ditchburn 
retiring in 1846, Mare then added to the establish- 
ment by extending the works to the west side of 
Bow Creek, and the first vessel laid down in the new 
yard was H.M.S. Vulcan. From the same slip 
in after years came the Himalaya, the Warrior, the 
Blenheim, and many other famous vessels for both 
|mercantile and fighting fleets. Mare’s control of 
‘the works, which it was said employed 3,000 or 


questionably better than those built at the out- 
ports.” This was said before Ditchburn and Mare 
| had started in business, but for many years no| 
finer ships were constructed than those of Blackwall, | 
where the Vulcan was laid down. Thomas Joseph | 
| Ditchburn, who was born in 1801, and died in 1870, | 


had been a shipwright apprentice at Chatham 
Dockyard and had been employed under the famous 
|constructor, Sir Roberts Seppings. Leaving the 
| Admiralty service he became manager to Fletcher 
}and Fearnall of Limehouse, and then, becoming 
| acquainted with Charles John Mare, joined with 


him in opening a yard at Deptford. Unlike | 4,000 men, came to an end in 1856. After con- 
Ditchburn, Mare knew little of shipbuilding. Born) structing the Himalaya, he apparently took a 


in Staffordshire, in 1815, he had been placed with a| contract at a low price for a number of gun boats, 
| firm of solicitors in Doctors’ Commons, but finding! became insolvent, and the business was taken over 
the work uncongenial he turned to other pursuits. | by his father-in-law, Peter Rolt, and in 1857 was 
| His father dying, he leased the family house in|formed into the Thames Iron Works and Ship- 
| Cheshire, and it was with his capital that the partners! building Company. After leaving Blackwall, Mare 
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into railway wagons on the quays, and can then be 
despatched either on the main line to the west, 
or to the marshalling yard at the Parco del Cam- 
passo, passengers disembarking on the usual quays 
devoted to this service are obliged to cross the 
intricate railway system devoted to goods traffic 
in order to reach the railway station. Under 
the new arrangements, which are now practically 
completed, transatlantic vessels embarking or 
disembarking passengers will berth on one side or 
the other of the Ponte dei Mille, and passengers will 
have access to or from the railway station by way | 
of the maritime station and a viaduct crossing the 
network of rails feeding the quays. It may be 
mentioned that the number of passengers embark- 
ing or disembarking in the port is over 100,000 
per annum. 

A plan of the main floor of the new maritime 
station and viaduct is reproduced in Fig. 21, page 
73, and it may be mentioned that the features of 
this building are in harmony with the palatial struc- 
tures for which Genoa is justly famous. The build- 
ing is of the three-storey type, the ground floor 
being devoted to postal, baggage, and emigrant 
services. The first floor, at a level of some 6} m. 
above the quays, and shown in the drawing, is | 
served directly by the viaduct. It contains post, 
telegraph and telephone offices, waiting and writing | 
rooms, restaurants, customs room, and a number | 
of offices. The arrangements throughout mark a | 
very distinct advance in passenger accommodation | 
for buildings of this type. The majority of our | 
readers will probably be familiar with examples of | 
the inadequate measures which the bulk of port roughly coinciding with the eastern face of the 
authoritics appear to consider good enough for the | present S. Giorgio jetty, shown opposite to the 
various services enumerated above. The facilities | lighthouse in Fig. 1, page 4 ante, and would have 
provided for the customs examination, in particular, | been devoid of projecting jetties. There would have 
in many of our own ports and of those abroad, are | been a wide entrance to the west, formed by the 
the subject of periodic outbursts in the public Press, | extension of the outer breakwater to a point some 
and, certainly in several of our own ports, the primi- | 1,250 m. (1,365 yards) to the west of the line referred 
tive arrangements provided ate calculated to give | to, and a parallel jetty on the land side projecting 
a stranger an unfavourable first impression of the about the same distance. This project was subjected 
country. Sufficient emphasis .s given to the point | to several modifications before the war, and the 
if the customs examination hall in the new building | present arrangement was not decided upon until 
at Genoa, illustrated in Fig. 23, annexed, is com-|the year 1923. Work during the war was practi- 
pared with similar buildings in the majority of our cally confined to the outer breakwater, which, 
own ports. |except for a further extension to the west, retains 

Attention may now be directed to the new port the form in which it was originally projected.. To 
works to the west of the old harbour. As already appreciate fully the work involved in constructing 
stated, the Port Development Authority was created the new basins, it is necessary to realise that the 
in 1903, and one of their first acts was to prepare town of Sampierdarena to the west was separated 
preliminary schemes for the Vittorio Emanuel III from the old harbour and the city of Genoa by a 
basin, the project of the Benito Mussolini basin rocky prominence, terminating in the lighthouse 
being of later date. As originally planned, the shown in Fig. 1. The road from Genoa to the west, 
former basin would have terminated on a line’ part of the famous Grande Corniche, was carried 
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round the outside of this prominence. The recon- 
struction of the Corniche road was embraced in a 
very comprehensive scheme of road development 
throughout Italy initiated some years ago, and the 
work included a cutting through the prominence 
referred to. The magnificent new road so formed 
is shown in Fig. 22, above. An ancient quarry, 
the Cava della Chiapella, was located on the 
eastern flank of the prominence, and the rock 
requisite for the new port works has been mainly 
obtained from this quarry. It is ultimately pro- 
posed to level the whole of the area between the 
new road and the quays, and this work, involving 
the demolition of extensive barracks, is in progress. 
The present lighthouse will be retained. 
(Z'o be continued.) 








GENERATION OF ELECTRICITY IN GREAT BrRITAIN.— 
According to figures issued by the Electricity Commis- 
sioners, the total amount of electricity generated by 
authorised undertakers during the first eleven months of 
1930 was 9,719 million units, as compared with 9,245 
million units during the corresponding period of 1929, 
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THE ENGINEERING OUTLOOK. 
III. Tuz Motor Inpvustry. 

OFFICIAL employment statistics for the motor- 
vehicle industry do not distinguish between the 
private-car and commercial-vehicle branches of the 
industry. In Table I, accordingly, a general sum- 
mary is given covering the group of industries 
centred round the internal-combustion engine. 


TaBLE I.— Number of Workpeople Employed. 











Motors, Cycles and Aircraft.* 
Year. 

Number er Number | Index. 

Insured. ployed. Employed.}1923 =100 
1923 191,830 16,108 175,722 100-0 
1924 203,340 16,145 187,195 106-5 
1925 214,840 14,100 200,740 114-3 
1926 224,040 21,609 202,431 115-6 
1927 232,860 18,339 214,531 122-5 
1928 234,830 | 22,015 212,815t 121°1 
1929 245,410f | 17,614 227,796T 129-6 
1930 247,140f | 40,647 206,493T 117-5 

















*Figures relate only to the month of July in each year. 
tAges 16 to 64, 

As explained in previous articles, the Ministry of 
Labour figures in respect of 1928, 1929 and 1930, are 
not strictly comparable with those for previous 
years, in that they leave out of account all work- 
people 65 years of age and over, and youths under 16. 
Possibly an addition of some 2,000 workpeople 
employed should be made on this account. The 
adjustment does not, however, affect materially 
the very decided recession shown in the above Table. 
Although there was still a net influx of workpeople 
into the industry it was on a much smaller scale than 
in recent years, and it was not sufficient to compen- 
sate the large increase in the number unemployed. 
The resulting figure of employment is almost as low 
as that for 1926, the year of the disastrous coal and 
general stoppages. The fortunes of the various 
branches of the industry contributing to this result 
are reviewed separately in the following sections. 

Private Cars.—The revised figures of private-car 
production published by the Society of Motor Manu- 
facturers and Traders Limited, in their annual 
review for the calendar years up to and including 
1928, and the figures for the years ending September 
1929 and 1930, are given in Table II. 


TaBLeE II.—Output of Cars. 


1923 71,396 1927 +. 164,553 
1924 - 116,600 1928 «++ 165,352 
1925 - 182,000 1929 .-- 182,256* 
1926 153,500 1930 ... 169,669* 


* Year ending September 30. 


The production year of the motor industry is 
from October 1 to September 30, owing to the 
necessity of regulating production in accordance 
with the seasonal movement of demand and to the 
impetus given to the production of new models by 
the annual Motor Exhibition at Olympia. Since 
the necessary data have been available it has, there- 
fore, been more useful to collate production figures 
on the basis of the production year. Apart from the 
slight overlap in 1928/29, this method does not 
vitiate comparison, and even in the year of transition 
little difference would be made were the figure for 
the calendar year to be substituted for that of the 
production year. The decline in production in this 
section is in line with the decreased employment 
noted above. That it has not gone down quite to 
the same degree is evidence of the strenuous efforts 
to reduce the labour force to the minimum necessary 
and partly to the cessation of operations by some of 
the weaker units of the industry. Competition, 
always severe in this branch of engineering, has 
become, during the present depression, so keen as to 
compel rationalisation that has, in some cases, been 
long overdue. 

The new classifications ‘Chassis Constructed 
Solely for Commercial Use ” and “‘ Chassis, Other,” 
which are now given in our official statistics of 
overseas trade as from January 1, 1928, make it 
possible to distinguish accurately between British 
exports of cars and those of commercial vehicles. 
These figures, together with estimates for previous 
years based on foreign import and registration 
statistics, are given in Table ITI. 

The severe decrease in the exports of private-car 


chassis, which started with the collapse of the 
Australian market in 1927, has, after an interruption 
last year, been resumed. Practically the whole of the 
further decline is due to the falling-off of Australian 
imports, and we must repeat our comment of last 
year that there is at present no clear indication of 
any real change to a sounder basis in that country 
in the near future. As regards the export of complete 


TABLE III.—U.K. Exports of Private Cars. 














Year. | ee Chassis. Total. 
1923 3,259 1,600 4,859 
1924 10,961 2,000 12,961 
1925 17,772 6,000 24,372 
1926 14,865 12,000 26,865 
1927 16,139 13,364 29,503 
1928 18,306 8,000 26,306 
1929 23,897 9,901 33,798 
1930 19,226 3,982 23,208 





private cars, the results must be regarded as dis- 
tinctly favourable, having regard to the general 
world depression. Malayan and New Zealand imports 
account for a good part of the decline, and taking 
the world as a whole, the British industry has main- 
tained its position satisfactorily. 

At the same time, the absolute reduction in 
exports has made some contribution to the decline 
in the activity of the British industry. The home 
market position is also capable of fairly accurate 
measurement in this industry. The number of 


private cars in use in the United Kingdom in recent 
years is shown below :— 
1923 . 389,767 1927 --- 800,112 
1924 . 432,356 1928 - 900,557 
1925 . 590,156 1929 . 998,489 
1926 . 695,555 1930 ..- 1,060,672 


In order to effect the net increase of some 62,000 
cars between 1929 and 1930, 157,803 new cars were 
sold. It would appear from this high figure, although 
it is less than the 169,653 of the previous year, that, 
owing to the depression, a large number of older cars 
were either sold or not licensed and put into use 
during this year. 

Of the total new sales'in the home market, part 
were supplied from foreign imports, the course of 
which is shown in Table IV. As from January, 
1929, the same classification as was noted above in 


TaBLE [V.—U.K. Net Imports of Private Cars. 














decrease in the above imports is due to the progress 
made by Ford and General Motors in the entire 
production of their popular models in this country. 
To some extent, there is also a genuine decrease due 
to increased competition and to the difficulties of 
effecting sales attributable to the depression. The 
British domiciled manufacturers have, in any case, 
secured a larger proportion of the home market 
than last year, and the decline in imports has 
actually been sufficient to offset the decrease in sales 
in the home market. 

Outside the British market, the competitive posi- 
tion can best be gauged from a consideration of the 
exports of leading producing countries, as shown in 
Table V. 

The exports of the United States and Canada 
must be considered together, as they are virtually 
one industry, and fluctuations of exports as between 
these countries is often merely the result of internal 
adjustment to keep production in balance or with 
the object of qualifying for a British preferential 
tariff. Although American exports have fallen to 
rather less than half the 1929 figure, while the total 
exports have fallen to a little more than half, the 
dominant position of the American industry has not 
been seriously shaken. United States exports are 
well in excess of the total annual production of this 
country and practically equal to that of France. 
At this time last year, a scare was prevalent that 
the world would be swamped with American motor 
cars, unsaleable at home owing to the depression. 
The result has shown that our criticisms of these 
arguments were well-founded. 

It is regrettable once more to record that a 
further year has passed without any major step 
having been taken in the direction of a co-operative 
effort by British manufacturers as regards the 
export market. Until such co-operation material- 
ises in the production, marketing, financing and 
after-servicing of a suitable overseas model, no 
substantial inroads will be made upon American 
predominance, even in those markets where the 
advantage of a strong material and sentimental 
preference is enjoyed. 

Commercial Vehicles—The motor lorry and 
hackney industry continued, in spite of inauspicious 
circumstances, its rapid progress. Expansion has, 
however, been due to substantial maintenance of 
British home and export sales, with a heavy 
decline of imports. There would seem to be a 









































Complete “ P 
vow Cars. Camm. tom, tendency in the home market for the medium- 
sized vehicles to regain a larger share of the total 
— 1608 Looe 7 at the expense of the lightest types. 
1925 31,781 9,641 41,422 Production figures have been as follows :— 
1926 brn one ee 1923... 23,604 1927 47,227 
1927 ‘ 91 Bir 2 ? 595 
1928 14,136 8,446 22°582 1036... 30,000 1928 41,525 
1929 11,416 10,115 21,531 1925... 35,000 1929 ... 57,576 
1930 6,936 2,880 9,816 1926... 44,500  1930* ... 66,859 
* Year ending September 30, 1930. 
TABLE V.— INTERNATIONAL Exports OF PRIVATE CARS. (NUMBER). 

Exports from | 1923. 1924. | 1925. | 1926. | 1927. | 1928. | 1929. | 1930. 
U.S.A... 127,035 | 151,180 | 252,288 | 288,181 | 278,472 | 368,328 | 347,968 | 165,500 
Canada 51,481 43,882 58,005 53,628 39,900 55,612 64,863 31,180 
Um... 4,859 12,961 24,372 26,865 29,503 26,306 33,798 23,208 
France 28,604 43,863 56,589 54,675 46,910 39,200 39,121 27,000 

a 11,243 16,661 25,561 30,091 27,112 24,280 20,100 23,000 

Other countries 15,381 14,081 16,091 18,957 15,400 14,000 10,000 6,000 

Total .. -| 238,603 | 282,628 | 433,006 | 422,697 | 437,297 | 527,726 | 515,850 | 275,888 
TABLE VI.—INTERNATIONAL Exports oF COMMERCIAL VEHICLES. (NUMBER). 

Exports from | 1923. 1924. 1925. 1926. | 1927. | 1928. 1929. | 1930. 
Tae... 24,859 27,542 50,636 66,775 | 105,456 | 138,782 | 198,234 88,560 
Canada 12,439 12,774 16,144 20,694 17,513 23,776 36,848 16,088 
France 2,319 3,264 4,782 5,093 5,143 4,906 9,904 7,794 
Italy .. 1,507 2,913 3,480 4,103 4,000 4,000 3,589 5,000 
UE: :. 1,400 2,635 4,649 6,377 6,189 6,471 8,233 6,545 

Total .. 45,524 | 49,128 | 76,691 | 103,037 | 138,301 | 177,985 | 256,808 | 123,787 











the case of exports has been adopted, so that here 
also it is now possible to distinguish between private 
cars and commercial vehicles. 

The tendency for foreign imports to decline as 
a result of foreign manufacturers establishing 
factories in this country, to which allusion was 





made last year, has been emphasised during the 


The export figures have not decreased very 
severely as a result of the improved sales of com- 
plete vehicles abroad. The diminution of chassis 
exports is almost entirely due to the falling-off of 
the Australian market. The export statistics for 
recent years are given in Table VII on page 76. 





Home demand is reflected in the following 
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statement of the number of lorries and hackneys in 
use in the United Kingdom :— 


1923... - 286,627 1927 404,783 
1924... . 325,890 1928 428,939 
1925... . 355,744 1929 ... 458,019 
1926... 384,124 1930* ... 466,188 


* Based on August quarter. 


In order to effect a net increase of 8,000 vehicles 
from 1929 to 1930, 66,343 new vehicles were sold. 
Part of these were supplied from foreign imports, 
the course of which has been as shown in Table VIII. 

The import of complete vehicles appears to have 
ceased almost entirely since the imposition of the 
McKenna duties. In 1930, however, there was 
also a very large reduction in the imports of light 
commercial chassis of the Ford and Chevrolet type, 
which were responsible for the bulk of these imports 
in recent years. This is entirely due to the change 
of policy on the part of these firms who are now 
manufacturing in this country. 


TaBLe VII.—U.K. Exports of Commercial Vehicles and 





hassis, 

Year. | ——— | Chassis. | Total. 
1923 | 997 423 1,400 
1924 1,730 905 2,635 
1925 1,544 3,105 | 4,649 
1926 | 1,148 5,224 6.372 
1927 | 1,734 4,455 6,189 
1928 1,437 5,104 6,541 
1929 2,636 5,587 8,223 
1930 3,486 3,059 6,545 





TaBLe VII.—U.K. Net Imports of Commercial Vehicles. 

















Year. | — Chassis. Total. 
1923 ps | 198 4840 | 5,038 
1924 oe ae 856 3,890 4°746 
1925 7 > i] a 5,802 6,245 
1926 632 6,468 7,100 
1927 93 6,148 6/242 
1928 ‘| 42 9,530 91572 
1929 48 16,205 16,253 
1930 ‘| 37 1,291 1,328 
i 





The competitive position outside the British 
market can best be gauged from a consideration 
of exports of the leading producing countries as 
shown in Table VI, page 75. 

In general, the prospects of the British motor 
industry for 1931 cannot be described as good. The 
recession of 1930 was, no doubt, to some extent the 
counterpart of the exaggerated activity of 1929, 
which, as regards the private-car section in parti- 
cular, was not soundly based. To this extent 
1930 was an exceptionally bad year, and does not 
represent the normal probability. On the other 
hand, there is a good deal of evidence that the full 
effects of the unsound activities of 1929 have not 
yet been fully liquidated in this country, and 1931 
is not, therefore, likely to show any substantial 
improvement on 1930. Within the industry, the 
stress of competition is likely to produce consider- 
able re-orientation in the near future, and the 
rise of the new Ford plant in this country is likely 
to produce wide reverberations. But this will be 
by way of redistribution of the existing home 
market rather than by any considerable increase 
in it. As regards exports, on the other hand, a 
large increase should result from this cause. 








THE ISOTHERMOS AXLE BOX. 


Or the numerous attempts which have been made 
from time to time to produce more effective and 
economical methods of lubricating railway axles, most 
have proved to be too expensive for general adoption, 
or have failed for some reason to withstand the arduous 
conditions inseparable from railway service. An 
exception appears to be the Isothermos axle box, 
which has been increasingly employed for some 
years past on several Continental railways and tram- 
ways, as well as in the United States, Canada, and other 
parts of the world. It is claimed that this axle box 
will run for 100,000 miles without refilling or other 
attention, and that its use results in important econo- 
mies in oil, labour and maintenance costs, while com- 
pletely avoiding trouble due to hot boxes. Arrange- 
ments have recently been made for the manufacture 
of these axle boxes in this country, and a company, 
known as Messrs. British Isothermos Company, 
Limited, with offices at Park House, Great Smith- 
street, Westminster, S.W.1, has been formed to handle 





SELF-OILING RAILWAY AXLE BOX. 


MESSRS. BRITISH ISOTHERMOS COMPANY, LIMITED, ENGINEERS, LONDON. 





Fig.1. 





(2318) 


these components throughout the British Empire, the 
Argentine and Brazil. This company is associated with 
Messrs. Sir W. G. Armstrong, Whitworth and Company 
(Engineers), Limited, who will manufacture the axle 
boxes at their Scotswood Works, Newcastle-upon- 
Tyne. 

In these circumstances, it may be of interest to give 
some particulars of these axle boxes, the design of 
which is illustrated in Figs. 1, 2 and 3, on this page. 
These figures show a box designed for use on the Chemin 
de Fer du Nord, and will serve to illustrate its principles, 
although the detail design is varied slightly to suit the 
particular stock on which the box is employed. The 
box proper consists of a hollow steel casting, on which 
no machining is required, closed at the outer end by 
a pressed-steel cover, which is held in place by a bolt 
and nut fitted into a bridge piece of the same material. 
An oil-tight joint is made by means of a rubber packing 
ring inserted in a groove in the cover, another rubber 
ring being located between the bridge piece and the 
cover, as shown on the left in Fig. 1, to prevent the 
escape of oil from this point. A dust guard fitted into 
a slot in the box and bearing on the axle is provided 
at the inner end to prevent the ingress of dust, and the 
escape of oil is prevented by a thrower ring fitted on 
to the axle, as shown in section in Fig. 1, and in the 
upper part of Fig. 3. The upper and lower ends of 
the slot in which the dust guard is housed are each 
rendered dust and oil-tight by a cork-composition strip 
fitted into a pressed-steel trough, which is held in 
position by a bolt at each end, as is most clearly shown 
in Fig. 2. 

The load is transmitted through a cast-steel wedge, the 
upper surface of which is slightly domed, to a bronze 
brass lined with white metal, which rests on the axle. 
The form of the brass can be followed from the figures, 
but attention should be called to the oil channels 
formed on its upper surface and communicating, by 
means of holes, with longitudinal grooves cut in 
the inner surface of the white-metal lining. It 
should also be mentioned that there is a tray cast 
integrally with the wedge at its outer end, as shown in 
section in Fig. 1, and indicated by dotted lines in the 
lower part of Fig. 3. Oil supplied to this tray, in 
the manner described below, runs into the channel 
formed on the top of the bush, and then into the 
oil grooves through the holes above referred to. The 
oil supply to the tray is provided by means of a thrower 
attached to the end of the axle by two set screws fitted 
with locking washers, as shown on the left in Fig. 1. 
The oil thrower is a steel-plate pressing forming two 
radial arms, one of which is extended on each side to 
form a tee at the outer end, the other end being plain. 
As the thrower rotates with the axle, it dips into 
oil contained in a reservoir formed in the bottom of the 
box, and, if the speed is sufficiently high, the oil is 





| axle when the latter comes to rest. 








Fig. 2. 
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thrown off on to the top of the casing, so 
that it trickles down the inclined surface 
shown in the top left-hand corner of Fig. 1, 
into a channel, flowing thence into the tray 
on the end of the brass. The quantity 
delivered to the axle in this way is, there- 
fore, proportional to the speed, and 
amounts, we understand, to 3 gallons or 4 
gallons per hour at a speed of 35 miles 
per hour. The centrifugal effect, however, 
would be insufficient to ensure a supply of 
oil at low speeds, and it is to provide for 
this condition that one of the arms of the 
oil thrower is made tee-shaped, as above 
mentioned. At low speeds, the oil drips 
directly into the tray from the inner 
edge of the tee-piece, which is bevelled to a knife edge 
to facilitate the action, as the latter passes over the 
tray. An oil supply to the axle is thus provided as 
soon as the vehicle commences to move, and is main- 
tained at the lowest speeds. 

After lubricating the axle, the oil is returned to the 
reservoir through a welded sheet-steel tray, which 
fits in the bottom of the box, and is designed to 
retain the greater part of the impurities. The tray is 
shown in section in Figs. 1 and 2, from which it will be 
seen that the outer part is made in the form of three 
troughs, each of which is provided with a large number 
of shallow partitions in the bottom. The central 
trough is covered in at the top, while those on each 
side are open. The inner part of the tray is provided 
with two inclined surfaces, as clearly shown in the 
bottom right-hand corner of Fig. 1. The lower of 
these two surfaces serves to collect the oil which escapes 
from the inner end of the journal and that thrown 
off by the ring fitted on to the axle, this oil, which con- 
tains any particles of foreign matter that may have 
penetrated through the dust guard, being returned to 
the reservoir through the central covered trough in 
which the impurities are retained between the parti- 
tions. The oil which escapes along the sides of the brass 
falls either directly into the side troughs, or is directed 
into them by the upper of the two sloping surfaces at 
the back of the tray. In this case also, any foreign 
matter present in the oil is retained in the spaces 
between the partitions. It should, perhaps, be 
explained that the central trough, through which the 
dirtier oil passes, is covered in to prevent the dirt 
retained between the partitions from being washed out 
by the relatively large volume of oil released from the 
The oil-purifying 
device described is only used on high-speed rolling 
stock. In boxes for general service, a series of par- 
titions is provided in the bottom of the box to effect 
the purification. 

Although the possibilities of overheating are remote, 
such a contingency might arise from lack of oil, or 
from some carelessness, such as the failure to fix the 
oil thrower to the end of the axle, and, to provide for 
this, a fusible plug can be fitted in the front of the 
box, as shown in the top left-hand corner of Fig. 1. 
This plug would melt out if overheating occurred, 
and the escape of smoke would serve to indicate the 
trouble. A filling plug is usually provided at the 
side of the box, as shown on the right in Fig. 2, and this 
enables the level of the oil in the reservoir to be 
ascertained. For use in India and other countries in 
which thefts of oil from axle boxes are prevalent, a 
simple design has been prepared which can be effec- 
tively sealed against interference by unauthorised 
persons. Another form of box is available for use on 
vehicles which have to be tipped, this box being 
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provided with pockets into which the oil can run, so 
that there is no loss of oil even if the vehicle is com- 
pletely inverted by turning in a longitudinal or lateral 
direction. 

It will be obvious that for the method of lubrication 
employed in this axle box only those oils which will 
retain their fluidity and lubricating properties over the 
temperature range encountered must be employed. 
With certain oils, it may be mentioned, some frothing 
is produced by the action of the rotating oil thrower, 
but this does not interfere with the lubrication. We 
understand that no trouble has been experienced from 
emulsification, and that the axle boxes have been 
found to operate satisfactorily in both arctic and 
tropical climates. 








LABOUR NOTES. 


Four of the ‘‘ Editor’s Notes’ in the January issue 
of the Amalgamated Engineering Union’s Monthly 
Journal are devoted to a criticism of the pamphlet 
recently issued by the Engineering and Allied Employers’ 
National Federation. The writer finds much to praise 
in the publication and, as a matter of course, not a 
little to condemn. ‘The employers are to be con- 
gratulated,” he says, ‘‘ upon having produced a ‘ resumé 
on industry,’ as affecting this country, which un- 
doubtedly has been compiled with great care. It 
contains exceedingly valuable statistics, together with 
information set out in a manner which reflects credit 
upon all who have been associated with its compilation. 
It is also remarkable for its omissions. It is a work 
which cannot be dismissed with a few platitudes nor 
with indifference. The statements contained therein 
reflect too seriously upon the workers, especially those 
engaged in the engineering industry, to be allowed to 
pass without examination and at least some effort on 
our part to contest the basis upon which it is founded.’ 





Regarding the matters which the writer alleges are 
omitted by the compilers of the pamphlet, the rejoinder 
to his criticism along this line will probably be that 
many of them have very little if any, bearing on the 
employers’ main point, which is that manufacturing 
costs are too high relatively to those of their foreign 
rivals. ‘‘ We would like to ask,” he says, “ if watered 
capital does not take its toll? Whether royalties, 
rents, and land values do not come into the picture ? 
Again, can we be shown what was the original share 
value of many of the engineering firms which are not 
for the moment in a flourishing condition, what amounts 
have been paid in dividends, and, not less important, 
what amount of bonus shares has been distributed and 
rank to-day as capital? We are, of course, aware 
that some companies, since the war, have been com- 
pelled to write off a portion of their capital. We would 
like the inquiry to go much further back, and we think 
the profits of many firms, together with plant extensions 
during the war period, would make interesting reading. 
In any case, if the difficulties under which the engi- 
neering, or any other, industry labour are to be 
examined, then every factor must be taken into con- 
sideration.” On its face, that is not very helpful 
criticism, considering that the industry’s greatest 
need of the moment is work—work for both capital and 
labour—and that the only way in which it can be 
secured is by offering general engineering products at 
prices which stand a reasonable chance of success in 
foreign competition. If profits are inadequate or 
employment scarce, that, surely, is the point on which 
to concentrate. 





In December the home branch membership of the 
Amalgamated Engineering Union decreased from 
194,543 to 192,345, and the colonial branch membership 
from 26,443 to 26,114. The number of members in 
receipt of sick benefit increased from 5,188 to 5,237, 
the number in receipt of superannuation benefit from 
11,121 to 11,289, and the number in receipt of donation 
benefit from 28,291 to 31,217. The total number of 
unemployed members increased from 35,707 to 39,129. 
During 1930, it is officially stated, the Union paid out 
of its own funds to members, benefits amounting to 
636.5017. The benefits were donation, sick, super- 
annuation, funeral, and benevolent. The number of 
superannuated members added during the year was 
1,462, bringing the total expenditure under that heading 
up to approximately 5.100/. per week. 


The National Joint Council for the Building Industry, 
at its statutory meeting, in London, last week, in 
accordance with the duty imposed upon it by its 
rules, made its annual review of the wage payments 
for the time being in force under the national working 
rules. An official report of the proceedings, issued at 
their close, stated that “‘ the Council found that the 
Ministry of Labour index figures of the cost of living 





published monthly during the antecedent period» 
January to December, 1930, inclusive, show that the 
average cost-of-living figure for the said period was 
57-12 points above the pre-war level, which makes 
it necessary for the Council to give a decision making 
a variation amendment of the set rates of wages by 
way of a reduction of 4d. per hour, to take effect on 
and from February 1 next ensuing. The Council had 
under consideration the question of resuming negotia- 
tions with a view to amending the present agreement 
or formulating a new one, and it was decided that the 
parties represented should recommend to their various 
executives that negotiations as above referred to be 
resumed. It was agreed that with goodwill existing, 
a new agreement should be arranged before the end 
of the month of March next at which the existing 
agreement, as a result of the operatives’ notice to 
withdraw, will cease. This course was unanimously 
adopted. On the report of the Grading Committee, 
the Council confirmed the up-grading of various towns, 
ranging from $d. to ld. an hour.” It is understood 
that in a number of areas the effect of the reduction 
of wages under the sliding scale will be balanced, or 
more than balanced by an increase of rates through 
the up-grading of scales. 





At the end of December, the number of unemployed 
workers in Germany was 4,357,000. This was 380,000 
more than at December 15, and about a million and 
a half more than a year ago. The number in receipt 
of unemployment benefit increased during the fort- 
night by 274,000 to 2,822,000. 


According to the Swedish Economic Review, a 
quarterly publication compiled by the Swedish Board 
of Trade and circulated by the Swedish Foreign 
Office, the percentage of unemployed workers belong- 
ing to trade unions increased from 5-7 on December 31, 
1929, to 8-7 on September 30, 1930. Seasonal un- 
employment has been left out of account, it is explained, 
in arriving at these figures. The worst position during 
the nine months has been occupied, it is stated, by 
the coal and stone industry. The coal mines have 
heavy stocks undisposed of, and the demand is small. 
Sales are still slow in the stone industry, owing 
principally to Germany being out of the market. 
The tile and china works were in a somewhat more 
favourable position, although the import of Czecho- 
slovakian and German china seems to hamper the 
sale of home goods. Decreased employment was 
also reported by the brick industry, in which the month 
of September is usually accompanied by considerably 
less activity on account of the closing down of the 
brick works for the year. 





In the ore-mining and metal industries group, this 
Swedish official publication goes on to say, only the 
mines maintained the same level as during the previous 
quarter, while declining figures were shown all along 
the line for the other branches. During the summer 
months the ironworks, which have had to contend with 
difficulties for several years, but which experienced 
an improvement at the end of 1928 and the beginning 
of 1929, worked under depressed conditions, and in 
some cases it was necessary to work short time. The 
mechanical workshops had a smaller stock of orders 
generally, and in many places hands were stood off and 
hours of work reduced. Judging by the export figures, 
however, the products of the large workshops have met 
a ready sale, and in certain quarters the shortage of 
skilled labour is still felt. The shipyards showed 
decreased employment, and no employment was 
available for certain types of skilled labour for which 
there has previously been almost unlimited possi- 
bilities. The stock of orders for the electrical branch 
continued to be good. 


During the autumn, the Swedish iron industry was 
further affected by the depression which found expres- 
sion in smaller sales, and sagging prices. As was the 
case earlier, it is the export market that has suffered 
chiefly, while sales in the home market have not been 
so much affected. Foreign competition in the home 
market, which was already very appreciable, has 
become much keener as a result of the great fall abroad 
in the price of iron during the last few months. 





The Industrial Review, a monthly organ of the 
Trades Union Congress General Council, states that the 
Government’s Trade Disputes Bill is to be considered 
by the General Council on January 28. So far, it is 
added, ‘‘ the General Council have not expressed their 
formal opinion” of the measure. ‘‘ There can, how- 
ever,” the Review goes on to say, “ be no doubt as to 
the acceptability, in principle, of the clauses dealing 
with Trade Union rights. Democratic opinion of all 
shades has never been in any uncertainty as to the 





clear right of Trade Unionists to levy themselves in 
furtherance of their political objects, to ally themselves 
with any legal organisation cherishing the same ideals 
and pursuing the same aims, or to secure, wherever 
they could, full recognition from public bodies, as 
they do from private employers. Nor have there 
been any illusions, with fair-minded sections of the 
public, as to the motives actuating Mr. Baldwin when, 
on the sp°cious plea of safeguarding the ‘ public’ 
interest, he sought to set back a hundred years the 
process of democratic evolution.” 





The average reader will probably regard the foregoing 
allusion to ‘public interest’ and ‘“‘ democratic 
evolution ’’ as unfortunate, for, clearly, if in the course 
of its evolution ‘“‘ democracy” decided to “ starve ” 
itself, and others, by holding up food, fuel and other 
necessary commodities and essential services, the 
** public interest ” would have a right to demand to be 
safeguarded. On the subject of the provisions con- 
cerning strikes, the Review's contribution says :— 
“In no direction has more bias been displayed, or 
more injustice shown to the claims of the Trade Unions, 
than in the discussions which have raged round the 
question of the ‘ illegal’ or ‘ unconstitutional ’ strike. 
Nobody to-day ventures to question the right to strike, 
though the reactionaries responsible for the 1927 
Act certainly did everything they could to abrogate 
that right for most practical purposes. The history 
of the movement in this respect should have vindicated 
it from the suspicions, on which some dangerous 
definitions have been founded, of a desire to act as the 
despots of industry. It is to the good that the new 
clause is inspired by a sense of the need for a clear 
understanding on this question.”” Readers who are in 
intimate touch with industry will, no doubt, dissent 
from the view that history vindicates the Labour 
Movement from the suspicion that it desires to act as 
the despot of industry; and if this Bill goes through 
and sympathetic strikes, plus practically unrestrained 
picketting, are legalised, quite a number of other people 
will be found of the same mind. 





The award issued by the official arbitrator in the 
Ruhr coalfield dispute was to the effect that the wages 
of the miners should be reduced by 6 per cent. Both 
sides rejected the finding, the employers claiming that 
the proposed reduction was too small and the miners 
that it was too large, and on Monday evening the 
Minister of Labour, “in the public interest,” formally 
declared the award binding. The Berlin correspondent 
of the Times, in telegraphing the news, added that 
under the German arbitral system refusal to accept the 
award would have exposed the party concerned, 
employer or miner, to the legal penalties of breach of 
contract. The award was only made possible by the 
issue of a decree increasing the official arbitrator’s 
powers so that he could override the resistance of 
employers and men. The smooth working of the award 
has therefore been ensured by the exercise of that 
special power ‘‘ to take the necessary measures,” which 
is invested in the President by Article 48 of the Con- 
stitution. ARE: 

At January 5, the numbers of persons on the registers 
of employment exchanges in Great Britain were 
1,833,683 wholly unemployed, 679,636 temporarily 
stopped, and 104,451 normally in casual employment, 
making a total of 2,617,770. This was 25,357 fewer 
than a week before, but 1,138,999 more than a year 
before. Of the total number, 1,881,530 were men, 
70,437 boys, 603,676 women, and 62,127 girls. 





Up till the time of writing, the mediation of Mr. 
Graham and Mr. Shinwell in the South Wales coal 
dispute had proved to be only partially successful. 
The miners’ representatives were agreeable to refer 
all the matters in dispute to the Conciliation Board 
and, in the event of failure to agree there, to the 
independent chairman, whose decision should be 
final. When the Board met, however, a serious 
difference developed between the parties as to the 
scope of the reference, the miners contending that the 
Board should be left to decide only the amount of the 
reduction of wages, if any that should follow the 
reduction of working time, while the owners claimed 
that, the old agreement having terminated, the whole 
question of wages was open. 





In the Lancashire dispute over the introduction in 
the cotton industry of the ‘“eight-looms system,” 
the Government’s conciliation officers, who went 
down to Manchester, appear to have met with as 
little success. The mediation, however, continues, 
and the general hope is that it will succeed before the 
time arrives for the stoppage over a larger area, of 
which the employers have given notice. The Executive 
of the Weavers’ Amalgamation saw the manufacturers’ 
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representatives on Wednesday, in order to get additional 
information on details of the proposed new price list 
for submission, it was understood, to a special meeting 
on the following day of their General Council. 





At a meeting of the Unemployment Grants Com- 
mittee on Monday, a number of schemes of works, 
submitted by local authorities and other statutory 
bodies for the relief of unemployment, were approved 
for Government grant. The estimated cost of the 
schemes so approved was 564,000/. to provide employ- 
ment for approximately 2,840 men. Schemes before 
the committee for approval, which are now the subject 
of inquiry, number 1,258, and are estimated to cost 
18,146,0001. 


NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

Lhe Coal Trade.—Hopes of an early settlement of a 
new agreement between the Welsh coalowners and miners 
for the operation of a 74-hours’ day, rendered compulsory 
under the new Coal Mines Bill, having failed to materialise, 
business has been brought to a virtual standstill, and 
coal loading at the docks is practically suspended. Stocks 
of coal, which amounted to some 2,000,000 tons before 
the stoppage, have been reduced to negligible proportions 
by extra deliveries inland and shipments to coastwise 
ports at prices varying from ls. to 10s. per ton above the 
scale of minimum schedule prices. Large coal has been 
sold at 27s. 6d. per ton, f.o.b., as bunkers, the schedule 
price for best Admiralty large being 20s., while smalls 
command 13s. to 15s. against a top schedule of 13s. 6d. 
for best steam smalls, while for inland use up to 30s. at pit 
or ex sidings has been paid for large, irrespective of 
quality. The loss in trade suffered by South Wales 
as a result of the stoppage will be gathered from the fact 
that shipments in the past furtnight have amounted to 
only 574,600 tons, or 750,000 tons less than was handled 
in the corresponding period of last year, while inland 
deliveries have also been substantially reduced. Fears 
regarding the possible loss of the Egyptian State Railway 
contract for 155,000 tons of large coal have, to some 
extent, been removed by news that the Egyptian authori- 
ties have awarded a contract for 100,000 tons to Messrs. 
Gueret, Llewellyn and Merrett, Limited, Cardiff, to be 
delivered at Alexandria, at 24s. 83d., c.i.f., while the 
Portuguese State Railway have also placed orders for 
200,000 tons of small coal, but whether these orders will 
be carried out will be decided by the ability of the ex- 
porters concerned to give delivery. Meanwhile, coal- 
market operators hope that the conferences which are 
still proceeding for a settlement of the trouble will be 
brought to a successful conclusion. 

Docks Traffic.—The loss of trade suffered by Welsh 
coal will be gathered from the returns of the Great 
Western Railway Company, showing the shipments from 
the docks of Cardiff, Penarth, Barry, Newport, Swansea, 
and Port Talbot in 1930. Coal and coke exports last 
year totalled 27,386,050 tons, which was 2,416,000 tons 
less than was handled in 1929, and 11,000,000 tons below 
the quantity shipped in 1913, a reduction of nearly 
1,000,000 tons a month. The total export and import 
trade of the Welsh docks was lowered by 3,486,000 tons 
to 34,925,479 tons, as compared with the 1929 aggre- 
gate, exports falling by 3,127,000 tons to 30,114,245 tons, 
and imports by 360,000 tons to 4,811,000 tons. The 
position of the Welsh steelworks is reflected in a reduction 
of 313,000 tons to 808,140 tons in the arrivals of iron ore, 
and an increase of 120,000 tons to 798,568 tons, in the 
importation of iron and steel. Irregular working at the 
collieries also caused a reduction of 63,000 tons to 
980,392 tons in supplies of pitwood. 














SHIPBUILDING IN 1930.—We continue below our sum- 
mary of British shipbuilding in 1930; the first portion 
appeared on page 24, ante. Messrs. 8S. P. Austin and 
Son, Limited, Wear Dockyard, Sunderland, launched 
four steamers, two of which were each of about 2,800 
tons, and the remaining two of 1,950 tons.—Tugs, 
trawlers and drifters, to the number of 32 and aggregating 
10,384 gross tons, were launched from the Ouse ship- 
building yard, Selby, of Messrs. Cochrane and Sons, 
Limited. The indicated horse-power of the engines 
totalled 18,795.—Messrs. John Brown and Company, 
Limited, Clydebank, launched five vessels, totalling 50,982 
tons. The most outstanding vessel was the 42,200-ton 
Canadian Pacific liner Empress of Britain. The destroyers 
Basilisk and Beagle were also included.—Ten vessels 
were launched and one vessel rebuilt by Messrs. Workman 
Clark (1928) Limited, Belfast. The aggregate tonnage 
was 54,880, the largest ship being the 9,000-ton oil-tank 
motorship Corabank, In the totals are also included the 
four 5,630-ton motorships, Irisbanx, Lossiebank, Tay- 
bank, and Tweedbank.—The vessels launched by Messrs. 
Cammell Laird and Company, Limited, Birkenhead, 
totalled 16, making together 61,257 gross tons. Many 
of these, including the steamers Prince Henry, Prince 
David, Prince Robert, Platano, and Contractor, and 
the motorships Athelfoam and Athelbeach, were of over 
6,000 tons gross.—Messrs. Lobnitz and Company, Limited, 
Renfrew, launched seven vessels mainly of the dredger 
class. The largest was the hopper suction dredger Vera 
Cruz, of 1,700 tons.—Four ships, making together 5,108 
tons, were launched by Messrs. Earle’s Shipbuilding and 
Engineering Company, Limited, Hull. Included among 
these were the 2,961-ton vessel Thorold, and the 1,000- 
ton ship Ollanta.—Messrs. William Doxford and Sons, 
Limited, Pallion Yard, Sunderland, launched two cargo 
steamers and six oil-tank motorships aggregating 52,608 
gross tons. The twosteamers were each of over 4,300 tons 
gross, while the motorships were each of over 6,800 tons, 





TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W., particulars of 
tenders invited by various bodies in the British possessions 
and in foreign countries. The closing date of each tender 
is stated where possible. Details may be obtained on 
application to the Department at the above address, the 
reference number given being quoted in each case. 

Laboratory Articles.—The supply of various laboratory 
articles. The Egyptian Department of Public Health, 
Cairo; March 21. (Ref. No. C.X. 3438). 

Railway Material.—The supply of coupler springs, 
brake parts, tyres and other replacement items for tracks 
and passenger coaches. The Board of the Port and Rail- 
ways, Lourengo Marques; February 9. (Ref. No. A.X. 
10,718.) 

Outdoor Switchgear.—The supply of 66-kv. and 33-kv. 
outdoor switchgear for Lake Coleridge. The Public Works 
Department, Wellington, New Zealand; May 5. (Ref. 
No. A.X. 10,722. 

Turbo-Alternators.—The supply of one or two 12,500 
to 15,000-kw. turbo-alternators, complete with exciters, 
auxiliary plant, valves and piping. The Town Council of 
Pretoria, South Africa; March 13. (Ref. No. A.X. 
10,724.) 

Stone-Crushing Plant.—The supply of one portable 
stone-crushing plant. The East London Divisional 
Council, South Africa; February 9. (Ref. No. A.X. 
10,734.) 

Marine Diesel Engine-—The supply and delivery of 
one marine Diesel engine, complete with gears and 
equipment necessary for,the propulsion of a motor tug. 
The Ministry of Public Works, Egypt; March 2. (Ref. 
No. A.X. 10,732.) 

Petrol Engine, Pump, Etc.—The supply and mounting 
of a petrol engine and pump, piping and accessories, 
together with the dismantling, etc., of the existing instal- 
lation at the water works at Edfou. Municipal and Local 
Commision Section, Ministry of the Interior, Cairo; 
February 10. (Ref. No. A.X. 10,737.) 

Tunnel.—The construction of a tunnel through the 
Precordillera, Mendoza, this being the sixth eall for 
tenders, the first having been made in 1923. The 
Direction of Provinces, Calle Charcas, 1840, Buenos Aires, 
Argentina; March 4. (Ref. No. G. 10,000.) 

Water Supply and Drainage Works.—The carrying 
out of water-supply and drainage works at Parana, 
involving the supply of steel, cast-iron and stoneware 
pipes, valves, pumps, underground cables, electric gener- 
ating sets, etc. The Argentine National Sanitation Works 
Department, Buenos Aires; February 16. (Ref. No. 
G.X. 10,002.) 

Tubular Steel Poles.—The supply of tubular steel poles 
for the year April 15, 1931 to April 14, 1932. The Indian 
Stores Department, New Delhi; February 9. (Ref. No. 
G.X. 10,003.) 

Miscellaneous Material_—The supply of hardware and 
tools, brushware, harness, drilling cable, boring tools, 
oils, internal-combustion engines, tanks, steel rope, &c. 
The Secretary, South-West Africa Tender Board, 
Government Buildings, Windhoek; February 28. 
(Ref. No. C.X. 3446.) 

Rails, &c.—The supply of street-railway rails, tie 
plates and railway screw track spikes. The City of 
Edmonton, Alberta, Canada; January 30. (Ref. 
No. G.X. 10,008.) 








BOOKS RECEIVED. 


Estimating and Cost Keeping for Concrete Structures, 
By A. E. Wynn. London: Concrete Publications, 
Limited. [Price 15s. net.] 

Royal Agricultural Society. Agricultural Research in 1929, 
London: John Murray. [Price 1s. net.] 

Atr Ministry. Meteorological Office. The Observatories 
Year Book, 1928. London: His Majesty’s Stationery 
Office. [Price 3/. 3s. net.] 

Pension and Superannuation Funds. The Formation 
and Administration Explained. By BERNARD ROBERT- 
son and H. Samuers. Second edition. London: 
Sir Isaac Pitman and Sons, Limited. [Price 5s. net.] 

Ministero det Lavori Pubblici. Statistica della Navigazione 
Interna sulle Vie Navigabili del Regno d'Italia. Luglio- 
Settembre, 1929. Rome: Proveditorato Generale dello 
Stato Libreria. 

An Early Experiment in Industrial Organisation. Being 
a History of the Firm of Boulton and Watt, 1775-1805. 
By Ertcx Rott, London: Longmans Green and 
Company. [Price 15s. net.] 

Algebraic Charts. By Epe@ar DEHN. 
phrey Milford, Oxford University Press. 
net. ] 

United States Coast and Geodetic Survey. Special Publica 
tion, No. 169. First Order Levelling in Alaska. By 
H. 8. Rappteye. Washington: Government Printing 
Office. [Price 10 cents.] 

Manufactures and Uses of Concrete Products and Cast 
Stone. By H. L. Cuttpe. Fourth edition. London: 
Concrete Publications, Limited. [Price 6s. net.] 

Strada e Traffico Lagorio Stradale, Consumo di Potenza e 
Vibraziont degli Edifizi in relazione alla Gommatura det 
Veicolii. By Ina.-Dott. RAFFAELE ARIANO. Milan: 
Ulrico Hoepli. [Price 20 lire.] 

Hydraulics, with’ Working Tables. By E. S. Bewuasts, 
Fifth edition. London: E, and F, N. Spon, Limited. 
[Price 18s. net.] 

Department of Overseas Trade. Economic Conditions in 
Ecuador, September, 1930. Report. By R. M. Konan. 
London: His Majesty’s Stationery Office. [Price 
ls. 6d. net.] 





London: Hum- 
[Price 3s. 6d. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 


Scottish Steel Trade.—A quiet tone prevails in the 
Scottish steel industry at present, and business has 
not yet opened out. Makers have been slow to restart 
plant owing to the existing trade depression, but one 
or two works are fairly well off for immediate orders, 
although the future position is not clear. The shipyard 
demand is very poor, and there is little prospect of much 
from that quarter for some time at any rate. In the 
black steel-sheet trade, the position is rather nncertain, 
as buyers are acting with caution and are not committing 
themselves any distance forward. There are signs of a 
better demand from India, but the internal troubles in 
that country are all against any decided expansion of 
trade at the present time. Orders on hand for the 
lighter gauges are fair, but the heavier sorts are dull. 
Galvanised sheets are slow of movement, which is 
accentuated by the much higher Indian tariff that 
came into force at the beginning of the year. This, 
added to the total prohibition of export to Australia, 
makes the outlook very gloomy. The following are the 
current market quotations :—Boiler plates, 10/. 10s. per 
ton; ship plates, 8/. 15s. per ton; sections, 8l. 7s. 6d. 
per ton; black steel sheets, } in., 8/. 5s. per ton ; and 
galvanised corrugated sheets (No. 24 gauge), 111. 7s. 6d. 
per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—The holiday stoppage has not 
brought out any marked accumulation of specifications, 
and the outlook in the West of Scotland malleable-iron 
trade is not very bright. Re-rollers of steel bars are 
by no means well provided with work. Prices are 
steady, and are as follows:—Crown bars, 101. 5s. 
per ton for home delivery, and 9. 15s. per ton 
for export; re-rolled steel bars, 7/. per ton for home 
delivery, and 6/, 15s. per ton for export. 


Scottish Pig-Iron Trade.—There is very little activity 
in the Scottish pig-iron trade at the moment, and 
inquiries are not very encouraging. Local consumers 
are not yet working fully, whilst export orders are few in 
number and small intonnage; hencethe poor demand. The 
current market quotations are now as follows:—Hematite, 
75s. per ton, delivered at the steel works; foundry 
iron, No. 1, 79s. per ton; and No. 3, 76s. 6d. per ton, 
both on trucks at makers’ yards. The reduction in the 
price of hematite was made at the end of last week. 

Scottish Pig-Iron Shipments—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, January 10, amounted to 623 tons. 
Of that total, 97 tons went overseas and 526 tons coast- 
wise. During the corresponding week of last year, the 
totals were 560 tons overseas and 821 tons coastwise, 
making a total shipment of 1,381 tons. 








Output oF MARINE Macuinery, 1930.—On page 24, 
ante, will be found the first portion of our annual 
summary of marine machinery outputs, which we 
continue below.—Messrs. The North Eastern Marine 
Engineering Company, Limited, Wallsend-on-Tyne, have 
supplied engines, aggregating 69,949 i.h.p., for 34 vessels. 
These totals include the 6,900-i.h.p. twin-screw super- 
charged Diesel engines for the M.S. Maron, three sets 
of quadruple-expansion, superheated steam engines, and 
20 sets of triple-expansion steam engines.—-Propelling 
machinery aggregating 33,485 i.h.p., has been built for 
13 vessels by Messrs. Central Marine Engine Works, West 
Hartlepool. The two largest sets, each having an i.h.p. 
of 3,705, were for the steamers Deerpool and Somersby.— 
Seven sets of marine-propelling machinery and a number 
of Bauer-Wach low-pressure turbine installations, having 
an aggregate h.p. of 29,325, were constructed at the 
Neptune Engine Works, Walker-on-Tyne, of Messrs. 
Swan, Hunter and Wigham Richardson, Limited. The 
totals include the 3,000-h.p. Diesel engines for the motor- 
ships Havboer, Morgenen, and Sveve.—The marine 
machinery produced at the Clydebank Engineering 
Works of Messrs. John Brown and Company, Limited, 
had a total s.h.p. of 147,000. The machinery of the 
Canadian Pacific liner Empress of Britain had an s.h.p. 
of 65,000, and that of the two destroyers Basilisk and 
Beagle was of 34,000 s.h.p. in each case.—The total i.h.p. 
of the marine engines built by Messrs. Workman, Clark 
(1928), Limited, Belfast, was 38,600. The four largest 
sets were the 6,000-i.h.p. twin-screw Diesel engines for 
the cargo motorships Irisbank, Lossiebank, Taybank, 
and Tweedbank.—Messrs. Cammell Laird and Company, 
Limited, Birkenhead, constructed propelling machinery 
for 13 steamers. The aggregate i.h.p. was 147,350, 
and included in this total were the 80,000-s.h.p. twin- 
screw geared turbine for H.M.S. Dorsetshire.—Six sets 
of engines for dredgers and similar craft, totalling 5,920 
ih.p., have been turned out at the Renfrew Works of 
Messrs. Lobnitz and Company, Limited.—The aggregate 
i.h.p. of marine machinery produced by Messrs. Earle’s 
Shipbuilding and Engineering Company, Limited, Hull, 
was 10,070.—Fifteen sets of oil engines of the Doxford 
opposed-piston balanced type have been built. by Messrs. 
W. Doxford and Sons, Limited, Pallion, Sunderland. 
The total i.h.p. was 57,000, and the largest unit, which 
had ani.h.p. of 11,600, was for the M.S. Otaio.—The i.h.p. 
of the engines constructed by Messrs. Palmers Shipbuild- 
ing and Iron Company, Limited, Hebburn and Jarrow, 
totalled 78,050. In addition, boilers representing an 
aggregate i.h.p. of 16,080 have been supplied.—Geared 
turbines for six vessels, having a total s.h.p. o £111,700, 
have been constructed at Barrow-in-Furness by Messrs. 
Vickers-Armstrongs, Limited. These included the 56,000- 
s.h.p. turbines for the Chilean battleship Almirante 
Latorre, the 34,000-s.h.p. turbines for the British des- 
troyer Keith, and the 11,500-s.h.p. turbines for the 
8.S. Lady of Mann. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—As was to be expected, last 
week’s 5s. drop in fixed prices for Cleveland pig has 
resulted in a good many orders being released, and, 
contrary to what has been experienced for some time 
past, much of the business done has been put through 
by second hands. The low level now ruling for Cleveland 
qualities has stopped buying of Continental and Midland 
irons for consumption in this district. Sales of pig are 
almost entirely to home firms, and there seems little 
prospect of much expansion of export trade just at 
present, though certain pig consumers abroad may resume 
negotiations with firms here if values of foreign pig iron 
continue to advance. Makers of Cleveland qualities are 
still accepting specially low terms from customers in 
Scotland, where considerable quantities of foreign iron 
continue to be used. Fixed minimum figures for home 
trade stand: No. 1 Cleveland, 6ls.; No. 3, g.m.b., 
58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 forge, 
57s. 

Hematite-—Up till the present, East coast hematite 
pig prices have been surprisingly little affected by the 
fall in Cleveland pig quotations, though makers have 
heavy stocks, and merchants’ holdings are large. The 
difference in values between the two commodities is 
greater now than it was in normal pre-war days. Up 
to 70s. is still asked for ordinary qualities of hema- 
tite, and No. 1 is at a premium of sixpence, but customers 
endeavour to purchase at ls. to 1s. 6d. less. 

Blast-Furnacemen’s Wages.—The average net selling 
price of No. 3 Cleveland pig iron for the last three 
months of 1930 having been certified at 58s. 8-42d. 
per ton, as compared with 62s. 3-65d. per ton for the 
previous three months, under sliding scale arrangements, 
North-East Coast blast-furnacemen’s wages are reduced 
by 3-75 per cent. for the present quarter, thus lowering 
wages from 8-25 per cent. above the standard to 4:5 
per cent. above the standard. 

Foreign Ore.—Transactions in foreign ore are almost 
unheard of, consumers being heavily bought, and having 
large quantities stored at their works. Nominally best 
rubio is 16s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Local users of Durham bDlast- 
furnace coke state they can cover requirements at the 
equivalent of good average qualities at 17s. delivered, but 
some sellers are asking rather higher terms. 

Manufactured Iron and Steel.—Conditions in the various 
branches of manufactured iron and steel are unsatis- 
factory and discouraging. Orders are much needed. 
Prices are due for revision, but as yet market rates stand : 
Common iron bars, 10/1. 15s.; iron rivets, 11l. 5s. ; 
packing (parallel), 8/.; packing (tapered), 10/.; steel 
billets (soft), 62. 5s. ; steel billets (medium), 7/. 12s. 6d. ; 
steel billets (hard), 82. 2s. 6d.; steel rivets, 111. 5s.; 
steel ship plates, 8/. 15s.; steel angles, 8/. 7s. 6d. ; steel 
joists, 87. 10s. ; heavy sections of steel rails, 8/. 10s. ; fish 
plates, 127. 10s. ; black sheets (No. 24 gauge), 81. 12s. 6d. ; 
and galvanised corrugated sheets (No. 24 gauge), 110. 5s. 

Scrap.—Most scrap is very slow of sale, but heavy steel 
is in fairly good request, and is 46s. Borings are 30s. ; 
turnings, 35s.; light iron scrap, 40s.; heavy cast iron, 
50s.; and heavy machinery metal, 52s. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel_—While productive capacity has been 
put on an extended basis, the local steel and engineering 
trades are only making a slow recovery from the holiday 
set-down. General prospects appear brighter, but weak 
features are still in evidence. Business in raw and 
semi-finished materials is of a limited character, and a 
further curtailment of production is feared unless a 
better buying movement develops in the immediate 
future. Steel users show no inclination to purchase 
ahead, despite the fact that their stocks are on an excep- 
tionally low level. Speculative buying is out of the 
question. In addition, producers are faced with the 
increasing intensity of foreign competition, which has 
resulted in the flow of overseas business to this area 
being greatly diminished. The heavy engineering trades 
are only moderately employed. Railway rolling-stock 
orders are not so numerous. Home requirements have 
declined, while the overseas call is disappointing. A 
fair tonnage of marine forgings and castings is being 
transported to associated shipyards. Increased activity 
is reported in drop forgings, while high efficiency and 
alloy steels are in good demand. Electrification schemes, 
not only in this country, but abroad, have resulted in 
local makers of special steels used in the manufacture 
of generators, transformers, switchgear, magnets, cables, 
and other electrical apparatus, having fairly impressive 
order books. Owing to the reliability and durability 
of their goods, makers of motor-car steel and fittings 
are commanding a much greater share of the work in 
circulation, and are doing better than for some time 
past. But for a consistent overseas demand, producers 
of all kinds of mining gear would be experiencing an 
exceptionally lean time. Unsettlement in the British 
coalfield has resulted in a reduction in the number of 
orders for colliery requisites. Mixed conditions operate 
in the tool trades. The season in agricultural and garden 
implements does not show much life at present, but 
improvement is expected to mature during the next few 
weeks. File manufacture is a depressed line. Lighter 
foundries are fairly well employed in the production of 
general household ironmongery, including stove grates, 
and builders’ ironwork. 





South Yorkshire Coal Trade.—Despite the unsettled 
conditions regarding the coal trade generally, the market 
has taken on a more hopeful tone. Shipments abroad 
are on the increase, while inland requirements tend to 
expand. The demand for industrial fuel has undergone 
little change. Prospects are brighter, however, and 
an early improvement is imminent. House-coal require- 
ments continue to reach a satisfactory level. Steel- 
melting coke is suffering from the spell of inactivity 
experienced by that industry. Blast-furnace coke is 
fairly steady on overseas account, though inland con- 
sumption is somewhat retarded. There is only a moderate 
call for foundry and furnace sorts, but gas coke main- 
tains a fairly strong position. Quotations are: Best branch 
hand-picked, 25s. 6d. to 27s.; Derbyshire best brights, 
20s. to 22s, 6d.; Derbyshire best house, 20s, 6d. to 
21s. 6d.; screened housecoal, 18s. to 19s.; screened 
house nuts, 15s. 6d. to 16s. 6d.; Yorkshire hards, 14s. 
to 15s. 6d.; Derbyshire hards, 14s. to 15s. 6d.; rough 
slacks, 8s. 6d. to 9s. ; nutty slacks, 6s. 6d. to 7s. ; smalls, 
38. to 5s. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Outlook.—External labour troubles, the after- 
math of the holidays, and a hoped-for reduction in steel 
prices, which is making consumers reluctant to place 
orders for anything but most urgently needed materials, 
are all contributory factors to the condition of acute 
anxiety in which the iron and steel and allied industries 
of the North-Western district find themselves at present. 
The possibility of ‘‘ cuts ’’ in steel prices is being debated 
with increased confidence this week, following the 5s. 
per ton reduction in the price of Cleveland iron, made by 
Tees-side ironmasters a few days ago. Users quote the 
almost immediate improvement in business reported 
from that area as an added justification for a corres- 
ponding lowering of steel values, A step in this direc- 
tion, they urge, would in turn enable them to submit 
quotations which would give their clients encouragement 
to go ahead with important development projects requir- 
ing large quantities of steel-work, at present held up. 

Uncertainty in Textile Industry.—Producers report 
that the continued unrest in the coal mining industry is 
affecting business adversely, while the threat of a lock-out 
throughout the manufacturing side of the Lancashire 
cotton industry this week-end unless a settlement is 
reached before Saturday, is further delaying any hope 
which textile machinery manufacturers might hold of an 
improvement of demand during 1931. The effect of 
such a stoppage would, in addition, be directly reflected 
in other branches of the engineering trade. 

Railway and Aircraft Work.—Structural engineers and 
manufacturers of railway materials of various kinds 
continue to look forward with optimism to the awarding 
of contracts for 193] supplies by the leading railway 
groups. Already a few firms have secured useful work 
from the placing of earlier orders in this connection. 
Messrs. Royce, Limited, structural engineers, of Trafford 
Park, have just secured from the Great Western Railway 
Company an important order for the construction of six 
engine hoists for use at various points on their system. 
The value of the contract is in the vicinity of 50,000/. 
Also, for the G.W.R. for erection at Swansea, Messrs. 
Meldrums, Limited, of Timperley, near Manchester, 
are to construct a refuse destructor. At Chester, Messrs. 
Hydraulic Engineering Company, Limited, are busily 
engaged on the manufacture of four fixed coal hoists 
ordered late last year for the Swansea Docks of the 
G.W.R. Messrs. Edward Wood and Company, Limited, 
of the Ocean Ironworks, Trafford Park, further, have 
secured a number of small jobs, the most important of 
which is the supply of steelwork for two schools for the 
Clitheroe Corporation. Motor-car and omnibus manu- 
facturers are being kept steadily employed; and the 
Manchester aircraft firm of Messrs. A. V. Roe and 
Company, Limited, have in hand the construction of 
seven military aeroplanes for the Belgian Government, 
of similar type to a flight of ten machines supplied a year 
ago. In the far North at Carlisle, Messrs. Cowan, 
Sheldons and Company, Limited, crane makers, are 
busy with railway and Government contracts, which 
ensure steady work for several months. Cheering news 
for Barrow is the intimation that Messrs. The Barrow 
Hematite Steel Company are next week to restart their 
steel plant and to re-kindle blast furnaces, which have 
been shut down since the middle of last summer, and 
before Christmas respectively. Work will be provided 
for 1,200 men. Workington and Barrow producers have 
encountered a slump period in the last seven or eight 
months. At Barrow the brightest feature of late has been 
the hoop mills, which have been fairly well employed. 
There is still no settlement in the dispute at the works of 
Messrs. Henry Wallwork and Company (1920) Limited, 
of Red Banks, Manchester, which resulted in a strike of 
nearly 200 iron and steel dressers, grinders, and plate 
moulders last week, against a bonus reduction. The 
foundry is closed down. A determined bid is to be made 
shortly to attract new and varied industries to the 
South Lancashire area, which is feeling the cotton 
trade depression keenly. To this end the Manchester 
Chamber of Commerce is inviting chambers in the leading 
manufacturing towns to be represented at a preliminary 
conference to be held at Manchester on January 20. 














CutnEsE LoncG-DIsTANCE TELEPHONE SERVICES.— 
A long-distance telephone line is being installed between 
Wusih and Soochow, China. It is anticipated that the 
service will be inaugurated before the end of the present 
year. Nine important cities in Kiangsu province, 
including Changchow, Tanyang, and Chinkiang, are 
already finked up by long-distance telephone lines. 





NOTICES OF MEETINGS. 





Puysicat Socrety.—To-night, 5 p.m., Imperial College 
of Science, South Kensington, 8.W.7. ‘‘ The Influence 
of Low Temperatures on the Thermal Diffusion Effect,” 
by Dr. T. L. Ibbs and Dr. K. E. Grew. “‘ Further Experi- 
ments on Magnetostriction Oscillators at Radio-Frequen- 
cies,” by Dr. J. H. Vincent. ‘‘ The Equivalent Circuit 
of the Magnetostriction Oscillator,” by Mr. 8. Butter- 
worth and Mr. F. D. Smith. ‘‘ The Theory of the Micro- 
scope,” by Dr. L. C. Martin. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
7p.m., Storey’s-gate, S.W.1. Informal Meeting. Dis- 
cussion on “‘ Steam versus Oil-Engine in the Mercantile 
Marine,” by Major W. Gregson. Friday, January 23, 
6 p,m., Ordinary Meeting. ‘‘ High Pressure Locomotives,” 
by Mr. H. N. Gresley. 

JUNIOR INSTITUTION OF ENGINEERS. To-night, 7.30 
p.m., 39, Victoria-street, S.W.1. ‘‘ Some Problems Sur- 
rounding the Re-organisation of an Engineering Works,” 
by Mr. K. W. Willans, Friday, January 23, 7.30 p.m., 
‘*The Progress and Development of Steam Generators,” 
by Mr. E. W. Thompson, 

InstITUTE oF British FouUNDRYMEN.—Scottish Branch : 
Saturday, January 17, 4p.m., Royal Technical College, 
Glasgow. ‘“ The Fettling Shop,” by Mr, F. Gentles. 

Hout Association or ENGINEERS.—Saturday, Janu- 
ary 17, 7.15p.m., Municipal Technical College, Hull. 
‘** Air Compressors,” by Mr. R. L. Quertier. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Centre: Monday, January 19, 7 p.m., The Univer- 
sity, Edmund-street, Birmingham, ‘‘ Loud Speakers 
Since Their Conception with Gramophone Pick-ups and 
Wireless Recording Apparatus ”’ (with demonstrations) 
by Mr. S. G. Brown, read by Major C. A. R. Stower. 
London: Thursday, January 22, 6 p.m., Victoria- 
embankment, W.C.2. ‘‘ High-Voltage Testing Equip- 
ment,” by Mr. E. T. Norris and Mr. F. W. Taylor. ‘ Di- 
electric Phenomena at High Voltages,” by Mr. B. L, 
Goodlet, Mr. F, 8S. Edwards, and Mr. F. R. Perry. 

BRADFORD ENGINEERING Socrety.—Monday, January 
19, 7.30 p.m., Technical College, Bradford. ‘‘ The Opera- 
tion of Belt Drives,”’ by Dr. H. W. Swift. 

Royat Instrrution.—Tuesday, January 20, 5.1.5 p.m, 
* Art of Illumination, ” by Mr. J. W. T. Walsh. Thursday, 
January 22, 5.15 p.m. ‘‘ Nature of Physical Science,” by 
Mr. H. Dingle. Friday, January 23, 9 p.m., ‘ The 
Scattering of Light,” by Sir W. Bragg. 

Institute oF TRANSPORT.—Tuesday, January 20, 
6 p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. Informal Meeting. ‘‘ Systems of 
Transport Organisation,” by Mr. W. A. Willox. 

STAFFORDSHIRE [RON AND STEEL InstITUTE.—Tuesday, 
January 20, 7 p.m., Girls’ High School, Dudley. ‘‘ An 
Inquiry into the Causes of the Breakage of Rolls,” by 
Prof. F, Bacon. 

Socrety or Grass TEcHNOLOGY.—Tuesday, January 
20, 7 p.m., County Hotel, Newcastle-on-Tyne. Furnace 
Committee Meeting. Wednesday, January 21, 2.15 p.m, 
Presidential Address. ‘‘ Industrial Research from the 
Business Aspect,” by Mr. C. Wilson. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, January 20, 7.15 p.m., Junior Institution 
of Engineers, 39, Victoria-street, S.W.1. ‘‘ Progress in 
Power Cable Technique,’”’ by Mr. P. Dunsheath. 

SHEFFIELD METALLURGICAL AssocrIATION.—Tuesday> 
January 20, 7.30 p.m., 198, West-street, Sheffield. ‘ The 
Practical Applications of X-Ray Analysis to Metals,”’ by 
Dr. G. Shearer. 

Newcomen Socrety.—Wednesday, January 21, 5.30 
p.m., Caxton Hall, Westminster, 8.W.1. ‘The South 
Staffordshire and North Worcestershire Mining District 
and its Relics of Mining Appliances,”’ by Mr. T. E. Jones. 

INSTITUTION OF ENGINEERING INSPECTION.—Wednes- 
day, January 21, 5.30 p.m., Royal Society of Arts, John- 
street, Adelphi, W.C.2. ‘“‘ The Metal-Clad Principle for 
Electrical Switchgear,” by Mr. J. R. Cowie. 

LiverPooL ENGINEERING Socrety. — Wednesday, 
January 21, 6.30 p.m., The Temple, Dale-street, Liver- 
pool. Joint Meeting with North-Western Branch Institu- 
tion of Mechanical Engineers. ‘‘ X-Rays in Engineering 
Practice,” by Dr. V. E. Pullin. 

INSTITUTION oF CrviL ENGINEERS.—Manchester and 
District Association : Wednesday, January 21, 6.45 p.m. 
Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. ‘‘ Interpretation of Contract,” 
by Mr. F. Webster. Birmingham and District Associa- 
tion: Thursday, January 22, 6 p.m., Chamber of Com- 
merce, New-street, Birmingham. ‘‘ Underground Haulage 
in Mines,” by Prof. D. Hay. 

Royat METEOROLOGICAL Society.—Wednesday, Janu- 
ary 21, 7.30 p.m., 49, Cromwell-road, South Kensington, 
S.W.7. Annual General Meeting. ‘‘ The Scientific Work 
of the Meteorological Office, Cardington,” by Mr. R. G. K. 
Lempfert. 

Royat AERONAUTICAL Socrety.—Thursday, January 
22, 6.30 p.m., Royal Society of Arts, John-street, Adelphi, 
W.C.2. ‘Deck Flying,” by Sqdn.-Ldr. W. R. D. Acland. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
January 22, 6.30 p.m., 10, Upper Belgrave-street, S.W.1. 
“Some New Ideas on Dams,” by Mr. E. Godfrey. 
‘‘Underpressure and Curvature in Gravity Dams,” by 
Prof. J. Husband. 

INSTITUTE OF MARINE ENGINEERS.—Junior Section : 
Thursday, January 22, 7 p.m., 85, The Minories, E.C.3. 
“The Progress and Development of Steam Generators,” 
by Mr. E. W. Thompson. Exhibition of Kinematograph 
Films. 














[JAN. 16, 193I. 


eo.8-——4~ 





O | 
Z 
— 
pe 
(2) 
| 
Z 
— 
o 
Z 
cs 























(‘eg abvg aa8 ‘uoydisosaqT 407) 
“ITE ‘GHOdMO00U ‘SUAANIONA ‘ANVdNOO TTING SANUVA ‘SUSSUNW Ad CGALOAULSNOO 


‘USUHMAVUL OFIINVYGAH HLIM UNIHOVN YDNINOH-UACNITAO 











ENGINEERING. 


81 








JAN. 16, 1931.] 





ENGINEERING. 


Offices for Publication and Advertisements, 
35, and 36, Bedford Street, Strand, London. W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is our SOL+i ADURESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat s milar titles. 

TELEGRAPHIC ) “ ENGINEERING,” WESTRAND, 

ADDRESS LONDON. P 

TELEPHONE NUMBER—TEMPLE BAR 3663 

__(2 lines). _ 





SUBSCRIPTIONS, HOME AND FOREIGN. 


“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six or 
three months, pro rata), payable in advance :— 








For the United Kingdom......................... £3 5 0 
For Canada— 
Thin paper Copies .............:.0c.c00++ £218 6 
Thick paper copies....................:... £3 3 0 
For all other places abroad :— 
Thin paper copies ...................0+0+ £3 3 0 
£3 7 6 


Thick paper copies....................... 

Foreign anf Colonial subscribers receiving incom- 

plete copies through newsagents are requested to 

communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep aud 9 in. 
wide, divisible into four columns of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than First Post on Thursday. In consequence 
of the necessity of going to press early with a 
portion of the edition, alterations for standing 
advertis:ments should be received 10 days 
previous to the day of Publication. 


All accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed ‘“‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


AGENTS FOR “ ENGINEERING,” 


AUSTRALIA: Gordon and Gotch, Limited, Melbourne ; Sydney ; 
Brisbane, Perth. Angus and Robertson, Limited, Sydney ; 
N.S.W. T. Wilmett and Company, Townsville, North 
Queensland. W. C. Rigby, Adelaide, South Australia: 
Melville and Mullen, Melbourne, Victoria. 

BELGIUM, Brussels: E. F. Satchell, 86, Rue du Tabellion. 

CANADA, Toronto, 2, Ont.: Wm. Dawson Subscription Service, 
Limited, 91-93, Queen-street, East. 

DENMARK, Copenhagen: Kaat-Jensen and Company, Vester 
Farimagsgade 22. 

EDINBURGH : John Menzies and Company, Limited, Rose-street. 

FRANCE, Paris: Ricour, Chevillet et Cie. 22, Rue de la Banque. 

GERMANY: Hermann Fromm, Liitzowstrasse, 84, Berlin, W.35 

GLASGOW: William Love, 221, Argyle-street. John Menzies and 
Company, Limited, West Nile-street. 

HOLLAND, Rotterdam: H. A. Kramer and Son, Limited. 

INDIA, Calcutta: Thacker, Spink and Company. 

Bombay: Thacker and Company, Limited. 

ITALY: U. Hoepli, Milan. Anonima Libraria Italiana, Torino, 
and any post office. 

JAPAN, Tokio: Maruzen Company, Limited, and all branches 

LIVERPOOL: Mrs. Taylor, Landing Stages. 

MANCHESTER: John Heywood, Limited, 143, Deansgate. 

NEW ZEALAND: Gordon and Gotch, Limited, Wellington 
Auckland and Christchurch. 

Norway, Oslo: Cammermeyer’s Boghandel, Carl Johans Gade 
41 and 43. 

SoutH AFRICA: Central News Agency, Limited. Head Office— 
Johannesburg; and Pretoria, Cape Town, Port Elizabeth, 
Bloemfontein, Durban and various branches and book- 
stalls throughout South Africa. Wm. Dawson and Sons 
(South Africa), Limited, 29, Long-street, Capetown. 

TASMANIA: Gordon and Gotch, Limited, Launceston, Hobart. 

UNITED STATES, New York: For subscriptions, The International 
News Company, 131, Varick-street. For advertisements. 
Eric Pusinelli and Company, 67, West 44th Street. 


























CONTENTS. 
PAGE 


10,000-kw. Mercury-Turbine Plant (Jllus.)............ 65 
Literature—Jahrbuch 1930 der Deutschen Ver- 
suchsanstalt fiir Luftfahrt. Modern Gas Fitting 
in Theory and Practice. Vol. I. Our Debt to 
Greece and Rome: Engineering. A German- 
English Technical and Scientific Dictionary........ 
Chapters in Naval and Marine Engineering History 


ES) | | NERO ieebee = AeA t ae coy eae Dene 70 
The Port of Genoa, Italy (ZUUs.)............0.cssesseeseeess 73 
The Engineering Outlook—IITI. ...........0.00cceceee 75 
The Isothermos Axle Box (LlluU8.) .........cccccceeceeeeees 76 
Besant RNase cans cece cceccsesecenticianestevecous 77 
Notes from the South-Weat..............cci.sccccesssescssseseees 78 
CLE, CO SRE ERS Re SO Ae tae tat aR ne OES SNP ae 78 
UPMCNGAM I RIAN ONE 5-25 anacanc cic sasoesdactanssuneaieceuauantersiceoe 78 
Dashes Rereeata- Claes NGMGIN oon cscsccvcescostsarsseckoccasccesaereericases 78 
Notes from Cleveland and the Northern Counties...._ 79 
Notes from South Yorkshire _ ..................::ccceccceesseees 79 
Notes from the North-West................:c:ccccsccsssseesreeees 79 
TNGGIOCG: CE RCC UI IG i cocoa s ccgase ce Nasnitsscuscscnacepiocs ces 79 
The Control of Transport -:....::.:.iscssscsssccenssenseactesonsesate 81 

82 


Electricity in Mines 


INI aos as eka vases serv ascescn tu sozscer cout oad eco snorsnersdpsreeel 8: 

The Physical and Optical Societies’ Exhibition 
CRBBO RS. a cctsci2i oc bets cccacsgucevsacdcsersicisds tessatemtenwncenesUees 84 
The Late Lieut.-Colonel J. M. Moncrieff 87 
87 





Phe: Biante: Mies: x, Co: Pps cscs ac ccnceecansscecsetsetsecaeius 
Letters to the Editor—The Rationalisation of 
Power Generation. The Shannon Hydro-Electric 


PRON RG oso bec cxucasss yaa seiteansecuacsatuasanisttentcersaadsvaniscaccs 88 
Fire at Portishead Generating Station.................... 88 
88 


Haurichow: and Trial Pei pieces o5ccat<sucastesscscssssvesesreseessess 
Induction Conditions, Distribution and Turbulence 

in: Petrol Engines: (216s. ).«:.<...-..5.00<.0---csscrcenoensneees 9 
The Barclay Gravity Davit (Illus.)...........000cccc00 
Distant-Reading Hydraulic Gauges (Jllus.)............ 
Boiler Explosion Enquiries................ccccccsesesesseeeseeees 
Catalogues 
Mechanically-Fired Turbine Furnace (Jlus.)............ 
Cylinder-Honing Machine with Hydraulic Traverse 

CUES ea ccs ccn. ceacstncis ssasta sbessesacstibiata iacsvessesvenaxconssodies 
Woar Books: ane Ansa... 5525. 2ccc. 85 0- cccsctecsssasseceseee 
One Two-Page Plate.—10,000-KW. MERCURY 

TURBINE INSTALLATION. 


ENGINEERING 


FRIDAY, JANUARY 16, 1931. 


No. 3392. 








Vout. CXXXI. 





THE CONTROL OF TRANSPORT. 

THE wave of unemployment and restricted busi- 
ness activity which is passing over the world may 
certainly partly be explained by the financial 
extravagance which has been evident in most 
countries since the end of the war. Peoples in 
general have been spending more money than they 
have earned and are at last coming to the end of 
their rope. It is possible, however, that another 
world-wide movement may also partly be responsible 
for present difficulties. In most countries, the last 
ten years or so have seen a very definite growth 
of a tendency for governments and public authorities 
to interfere with and to regulate business affairs, 
Our own electrical legislation is an example to 
which many parallels may be found abroad. 
Activities of this kind are in the broad sense socialis- 
tic, and although professed socialists attribute the 
economic difficulties of the present time to what is 
called the breakdown of the capitalist system, it 
appears equally probable that those difficulties may 
be due to the considerable measure of socialistic 
interference to which industry has been subjected. 

It is easy to argue and attractive to think that if 
some important public service of a country, carried 
out by many companies, individuals and bodies of 
various kinds, were to be unified under a single 
public authority, eliminating waste and competition, 
and carrying the advantage of large-scale operation, 
then the country as a whole would gain in cheaper 
and better service. Empiricism, however, is the 
only method of any value in human affairs. This 
great public authority method has been tried on a 
large scale and under all sorts of conditions in 
recent years and the world finds itself with an 
unparalleled toll of unemployed and_ business 
disorganised in every continent. These conditions 
may not be due to the great public authority method, 
but at any rate that method has not prevented them, 


and it would appear wise to be satisfied for a few 
years with what has already been done and give 
organisations of this kind an opportunity to show 
that they are sound before multiplying their number. 

One disadvantage of the general socialist attitude 
into which the world has drifted is that governments 
and public bodies of all kinds seem to have reached 
a state in which they are incapable of distinguishing 
between fostering industry and interfering with 
industry. An example of this is furnished by the 
final report of the Royal Commission on Transport 
(Cmd. 3751). Many suggestions or recommenda- 
tions might be quoted from the report to illustrate 
this, but nothing better than the proposal that the 
taxation of heavy commercial vehicles should be 
increased, so that one of an unladen weight of 
9 or 10 tons would pay a tax of 120]. a year. This 
proposal is not based on the fact that the present 
tax does not properly cover the charges which such 
vehicles throw on the road authority. It is based 
definitely on the idea that vehicles of an unladen 


3 | weight in excess of 4 tons should be discouraged. 


It is a proposed definite interference with industry. 
Anyone who uses a heavy vehicle of this kind at the 
present time does so because he finds it convenient 
for his business, and to attempt to force him to 
carry out his business in a less convenient or 
efficient way is both unjust and unsound. The 
present time, above all, is the last in which to inter- 
fere with any legitimate industry. 

This proposal to penalise heavy road vehicles is 
frankly stated in the Report to be made in the 
interest of the railways, and is illustrative of the 
unsatisfactory way in which the relation between 
roads and railways has been treated throughout 
by the Commission. If, instead of proposing 
definite interference with business in this way, it 


5 | had examined the financial basis of that relation, it 


might have produced something of value. The 
report gives the annual cost of the highways in 
Great Britain as 60,000,0001., of which the rate- 








payer finds 40,000,0001. and the motorist 20,000,000/. 
Actually, however, motorists pay a total of 
40,000,000/. as the proceeds of the petrol tax, and 
5,000,000/. of the tax on private cars and motor- 
cycles do not find their way into the Road Fund, 
while, as is generally known, extensive sums have 
been taken from the fund to assist general taxation. 
In view of this, the Commission proposes that the 
present proportional payment between the rate- 
payer and the motorist should be reversed, and that 
two-thirds of the cost of the roads should fall on 
the motorist. This is a reasonable proposal, 
although in view of the present state of the national 
finances, not perhaps likely to be acted on ; but what 














the Commission does not appear to have examined 
is whether the 40,000,000/. correctly represents 
the cost of the road service provided for motorists. 
If it does not, then motor road users are being 
subsidised by the public, and railway companies 
and many others may justly claim that motor 
taxation should be increased. It requires but slight 
acquaintance with the roads of this country to 
make it evident that motor traffic constitutes con- 
siderably more than two-thirds of the total. 

The unsatisfactory way in which the Commission 
have looked at the whole matter is illustrated by 
their recommendation in connection with highway 
bridges. They point out that there are very many 
such bridges in this country of insufficient strength 
to carry many of the vehicles wishing to pass over 
them, and recommend that the Ministry of Transport 
should institute a programme of bridge strengthening, 
dealing with not less than a thousand bridges a 
year, the cost to come from the Road Fund. As 
this work would clearly be done almost entirely in 
the interest of heavy motor vehicles, there would 
seem to be every reason why their owners should 
pay for it. Had the Commission suggested that a 
special tax should be put on heavy motor vehicles 
to pay for this work, they would have made an 
economically. sound proposal; the motor user 
would have got some benefit from the taxation and 
railway companies and other ratepayers would have 
been relieved of some of the subsidy which they 
now pay to road transport undertakings. Instead 
of this, a tax is pronosed with the deliberate inten- 
tion of handicapping heavy road transport and 





forcing some of its business back on to the railways. 
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If the special tax on heavy vehicles were adopted, 
matters might come to the same thing in the long 
run, but the proposal as it stands is a bad example 
of the modern tendency to interfere with industry, 
while an excellent opportunity to ascertain what 
proportion of road costs should really be carried by 
motor traffic has been wasted. 


The omission to attempt even a broad general | 


estimate of the financial relation between vehicles 
and road is, unfortunately, characteristic of the 
Report. A further example of the same lack of 
precision is furnished by a reference to track main- 
tenance of tramway undertakings. Such under- 


takings are required to maintain the road between | 


their rails, and for 18 in. on both sides of it, and 
it has many times been represented that they 
should be relieved from this liability. Referring 
to the matter, the Report points out that while the 
licence duty on a tramcar is only 15s. a year, an 
omnibus may have to pay as much as 961. The 


Commission “are not prepared to recommend that | 


tramway operators should be relieved of the 
obligation to maintain the road.” This is all the 
information we are given. 


vehicle. 
an effective platform point, but one expects some- 
thing better from a Royal Commission, and some 


attempt to show that road maintenance is fairly , 


balanced by the difference between these sums. 
The same type of conclusion, apparently based 


on a general notion rather than a careful investiga- | 


tion, is put forward in connection with suburban 


railway electrification, the Commission saying: | 


* We believe it would be greatly to the 
interests of the railway companies if all 
suburban services were electrified, not merely in the 


on a toll-paying basis. Possibly the North of mainly due to activity in the Northern Division, 
England still has some knowledge of business affairs. three other divisions showing a decrease. Of the 
| It is probable that the Commission means no | latter amount 12,563 h.p. was installed below ground 


There is no attempt to | 
analyse the true relation between the two types of | 


harm in expressions of opinion of this kind. It is 
| merely illustrating a modern point of view, which, 
however, as we have said, has yet to prove its 
validity. Many of its proposals and suggestions 
will probably lead to nothing, but there is one that 
is, perhaps, in some danger of being acted on. It 
is recommended that road hauliers should be 
|licensed, and that it should not be lawful for any 


road haulier to engage in the business unless he is | 


licensed. This represents more of the type of 
Governmental interference with industry against 
'which we have protested throughout this article. 
The reasons given for the proposal are that it 
would be to the advantage of the haulage industry, 
and that it is an essential preliminary to any 
attempt at a general co-ordination of transport. It 
is satisfactory to find that Sir William Lobjoit, 
a member of the Commission, disagrees from this 
recommendation. Sir William, who speaks with 
authority on the subject of road haulage, points 
out clearly in a reservation to the report that this 
unnecessary proposal would but hamper and prove 


mainly for pumping, though the capacity of the 
| motors used for this purpose shows a slight decrease 
_over earlier figures. It is a little unfortunate that 
the report deals exclusively with the employment of 
electricity for power. It would be interesting to 
have some figures showing the extent to which it 
,is used for fixed and portable lighting, as well as for 
| other purposes if any. 

As usual the greater part of the report is taken up 
with a consideration of the various accidents, fatal 
and non-fatal, attributable to the use of electricity, 
which occurred during the year in coal mines. 
(No accidents in connection with either metalli- 
ferous mines or quarries were reported). In 1929 
there were 11 fatal accidents, involving the loss of 
19 lives and injury to five other persons. Ten of 
| these were due to shock, resulting in one death each 

and injury to one person, while the other was due to 
| the electrical ignition of firedamp and caused nine 
|deaths and injury to four other persons. In the 
former class three accidents were due to damaged 
trailer cables, three to the plug commectors asso- 
ciated with such cables, and three to defects either 


No doubt 15s. against 961. would make |a financial burden to the road-haulage industry. 


The Commission was appointed to report on the in motors or switchgear. These all occurred below 
regulation, control and co-ordination of transport, | ground, while the tenth, which was above ground, 
so that suggestions for interfering with the transport | was due to the misunderstanding of a telephone 
industry was what was expected of it—that is message, so that contact with a live line was made. 
what it was there for. Under these circumstances | Nine deaths due to shock represents about the 
it is a relief to find that it does not recommend some | average that has occurred during the last eighteen 
'sort of public traffic board to take over all inland | years, during which period the horse-power of 
transport. This is not because it did not think of motors installed has increased from 317,000 to 
|it—its recommendation for the licensing of road | 918,000. Except in two years the number of 


hauliers is the first step in such a scheme—but 
| because the members of the Commission could not 


| fatalities due to this cause has been less every year 
than in the first four years after electricity was 


London area, but in every district where there #gtee on what kind of body to recommend. It introduced. Between 1920-29, there were 710 igni- 


is intensive suburban passenger traffic.” The 


Commission states that it has refrained from giving | 


detailed consideration to the subject of railway 
electrification in view of the fact that a Departmental 
Committee is at present examining the whole 
subject. 
why it has committed itself to its sweeping state- 
ment about suburban electrification, which its own 
Report shows to be based on two very general 
statements made by chairmen at annual general 
meetings of the Southern Railway. A Commission 
which is prepared to draw a conclusion of the kind it 
has from such evidence as this raises doubts about 
the weight to be given to its opinion on any subject. 


The summary of conclusions and recommenda- | 
tions forming the last chapter of the Report consists | 


of 134 numbered paragraphs. Some of these deal 


with recommendations, some are concerned with | 


expressions of opinion, and some are in the nature 
of a brief re-statement of information given in the 
body of the report. To examine the whole of this 
matter in detail would require an article approaching 
in length that of the Report itself, but, fortunately, 
much of it is of a minor nature and need not be 
considered here. Examples of this kind are that 
railway companies should be under a statutory 


obligation to provide a seat for each passenger who | 


joins a main line train at its starting point; that 
the container system might be more generally used 
by railway companies ; that level crossings should 
be speedily eliminated, and so on. In this class of 
minor suggestions there is one, however, that well 
illustrates the general point of view of the Commis- 
sion to which we have objected—a point of view 
which it shares with most governing bodies at the 
present time. Paragraph xxxv states that “in 
this century a toll road or bridge is an anachronism 
and should be abolished.” The construction of a 
road or bridge to meet the convenience of special 
traffic and which provides a communication of 
such value that the traffic is prepared to pay for it 
is an entirely legitimate business enterprise, and 
there is nothing anachronistic about it. Such work 
is frequently carried out in America. 
mission’s point of view leads to the condition either 
that a useful commercial enterprise will be interfered 
with and forbidden, or else that the general public 
will be taxed for the benefit of a special traffic. The 
expression of opinion comes curiously at a time 
when the Mersey road tunnel, constructed under 
the auspices of three public bodies, is to be operated 


In these circumstances it is not clear | 


The Com- | 


considered nationalisation, rationalisation, a combi- 
nation of the two, and a public trust. By rationali- 
sation, it means the merging of all transport under- 
takings in a great trust; by the word combination 
it means such a trust under national ownership 


of the respective merits of these four schemes would 


be a mere academic exercise in which we need not | 
The question, however, brings us_ back | 


indulge. 
to the point at which we started. Industry has had 


quite as many forced amalgamations and controls | 


as it can stand at the present time. The wise policy 
is to let these justify themselves, and pay their way 
if they can, before the invention of any more. 








ELECTRICITY IN MINES. 


THAT some, if small, progress is being made in 
the use of electricity in the coal mines of this country 
\is clear from the annual report of H.M. Electrical 

Inspector for Mines,* Mr. J. A. Bernard Horsley, for 
the year 1929, which has just been published by the 
Stationery Office. Direct statistical comparison 
with the previous years is, however, rendered diffi- 
cult from the fact that the annual return relating to 
electrical apparatus is now made to June 30, 
instead of, as before, to December 31, in each year. 
| On June 30, 1929, the number of mines at work was 
| 2,419, of which 1,456 were using electrical equip- 
ment, the corresponding figures on December 31, 
1928, being 2,539 and 1,467 respectively. In 
spite of this decrease, the aggregate horse-power 
|of the motors installed rose from 1,722,332 to 

1,753,704, of which 918,116 h.p. was employed 

underground. This represents an increase of 31,372 
h.p. in six months, a figure which compares favour- 
| ably with that of 1928, and the immediately pre- 

ceding years. Of this total 80-5 per cent. was 
| operated on the alternating current system, a figure 
which shows a slight decrease over that of the 
preceding twelve months. The number of coal- 


cutting machines rose from 7,131 to 7,361, of which | 


3,787 were operated electrically, or 201more than in 
the previous year. Some progress was made in the 
use of remote control for this type of machinery, 
especially on the North-East Coast. In metal- 
liferous mines the horse-power of the motors in- 
stalled increased from 30,456 to 32,952, this being 





* Report of His Majesty’s Electrical Inspector of Mines 
for the year 1929. London: His Majesty’s Stationery 
Office. Price 9d. net}. 





and private operation. Fortunately, a consideration | 


tions of fire-damp, resulting in the death and injury 
of 389 and 1,070 persons respectively. Of these 
only 22 were due to electricity, resulting in 38 
deaths and 54 injuries. 

The general comment on the position must be that 
electrical accidents are due partly to bad design 
of the equipment and partly to carelessness, with 
the former predominating. Manufacturers do not 
yet appear to realise fully the conditions under 
which their equipment will have to work, and the 
men themselves often display a foolhardiness which 
|must be left to the psycho-analysts to explain. 
| This may be illustrated by referring to an accident 
|which occurred at Cambois Colliery, Northumber- 
|Jand, in which a fatal shock was received owing to 
the haulage chain of a coal cutter becoming alive. 
| It appears that the trailing cable between the gate- 
'end and the machine was made up of three separate 
| lengths which were connected together by plugs and 
| sockets. These devices were not, however, fitted 

with securing pins, nor were there other means of 
ensuring a reliable earth connection. At the gate- 
end the earthing contact springs in the socket were 
loose, and a makeshift arrangement had been sub- 
stituted. There was also no securing pin in the 
plug on the machine. Local heating in one of the 
| intermediate plugs seems to have caused the earth- 
|ing conductor and frame of the machine to become 
| charged through a comparatively high resistance and 
/an are between two phases to be set up. A similar 
‘accident occurred at North Seaton, and both could 
have been prevented by the elimination of coupled 
‘lengths of cable. As Mr. Horsley rightly says, 
| these are generally unnecessary. For the length of 
| the actual trailing cable can be limited to that 
required to span the machine travel, the surplus 
|necessary for following the advancing face being 
| provided by a pliable armoured cable flaked in a 
| figure of eight on a light double bollard between 
the permanent roadway cable and the switch con- 
trolling the trailing cable. 

Even more preventable was the accident which 
occurred at Mossbeath Colliery, Fife, when a fatal 
shock was received from a 10-h.p. fan motor. This 
motor had previously broken down and shortly 
| before had been indifferently repaired, since subse- 
| quent examination showed that the insulation of the 
end turns and cross-connections of the stator wind- 
|ings had perished and that the bare copper was in 
contact with the end shield plate, which carried the 

outer bearing. Several of the rotor bars were loose 
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in the slots. As the neutral point of the system was 
not earthed neither the fuses or circuit-breakers 
opened when the insulation broke down. The fire- 
damp explosion, to which reference has already been 
made, occurred at Milfraen Colliery, Monmouth, 
and was due to a large saddle-shaped cover plate 
enclosing the electrical parts of a coal-cutting 
machine not being properly bolted down. There 
was, therefore, an opening along the horizontal 
flanged joint through which the flame could easily 
pass out. This cover plate was designed to be 
fixed by four hexagon set screws, three of which, 
however, were missing at the time of the accident 
while the fourth was too short to engage with the 
thread in the lower flange! This state of things was 
probably due to frequent examination of the start- 
ing switch being necessary, combined with careless- 
ness in the replacement of the screws. It could have 
been prevented by the use of remote control, the 
main switch controlling the motor being placed at 
the gate-end. An accident, in which three pit 





ponies were killed, illustrates the need for officials 
being well acquainted with the control arrangements 
and the useful suggestion is made that this infor- | 
mation might be given to those concerned in a simple | 
course of lectures. This practice has already been | 
adopted in the Nottingham area, where the accident | 
occurred, and might be more widely extended. 








NOTES. 


THE WoRLD’s SHIPBUILDING AND MARINE 
ENGINEERING. 


Tue great falling off in the world’s commerce 
during the past few months and the consequent 
decline in shipping freights has, of late, been the 
theme of numerous comments in ENGINEERING 
and other journals. Numbers of vessels have had | 
perforce to be laid up, and the unpleasant corollary | 
to this is that orders for new tonnage are steadily | 
decreasing, with the result that many berths are 
standing empty in our great shipyards and unem- 
ployment in the shipbuilding industry has reached 
a high figure. The full extent of the damage done 
may be gleaned from the recently published ship- 
building returns of Lloyd’s Register for the quarter 
ending December 31, 1930. This document shows 
that, whereas 356 vessels aggregating 1,560,254 tons 
were under construction in Great Britain and | 
Ireland on December 31, 1929, and 258 vessels, 
making together 1,116,746 tons, on September 30, 
1930, only 181 ships totalling 908,602 tons were 
being built in our shipyards at the end of the last 
quarter of 1930. The tonnage now under construc- 
tion in this country is therefore 207,844 tons less 
than that in hand at the end of the September 
quarter, and 651,352 tons less than that under 
construction twelve months ago. Furthermore, a 
decline of 29,000 tons, as compared with the previous 
quarter, has taken place in the tonnage of the 
shipping commenced during the three months under 
review, and a decrease of as much as 82,000 tons 
in the shipping launched, The totals for tonnage 
commenced and launched, during the December, 
1930, quarter—namely, 131,995 and 296,843, respec- 
tively—are relatively small when compared with 
the corresponding totals for the December, 1929, 
quarter—namely, 499,020 and 472,938. Of the 181 
vessels under construction in British shipyards at 
the close of last year, 106 were steamships, 64 were 
motorships, and 11 were sailing ships and barges. 
The total tonnage of the shipping under construc- 
tion in foreign shipyards in December 31 last, 
excluding that of Russia, from which country no 
returns have been received, was 1,417,184, which 
figure, in contrast with our own, is only about 35,000 
tons below that for the previous three months. 
Several countries have recorded increased totals 
compared with those of the September quarter. The 
United States leads with 232,030 tons as against 
212,974 tons on September 30 ; Germany returns to 
second place with the increased total of 218,215 
tons, having lost that position to France during the 
previous three months; Italy, France, and Holland 
take third, fourth, and fifth places with the reduced 
totals of 179,677 tons, 174,215 tons, and 160,078 
tons, respectively. The continued progress made in 
the adoption of the internal-combustion engine for 
marine propelling machinery is indicated by the 
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fact that, while 68 motorships of between 8,000 tons 
and 15,000 tons each are now under construction 
in the world’s shipyards, only 15 steamers of equiva- 
lent size are being built. On the other hand, of 
vessels of over 15,000 tons, 17 are steamers and 
only six are motorships. The total horse-power of 
marine engines, either under construction or being 
installed on board vessels at the end of last year, 
was 2,394,062. This was made up of 279,575 i.h.p., 
the total for reciprocating steam engines, 1,062,825 
s.h.p., representing marine steam turbines, and 
1,051,662 i.h.p. the aggregate for oil engines. The 
United Kingdom occupies first place with the 
increased total, as compared with the previous three 
months, of 797,143 h.p.; the United States moves 
up to second place with 329,744 h.p.; Italy now 
takes third place with 326,300 h.p.; Germany is 
fourth with 214,720 h.p., and France fifth with 
169,900 h.p. Denmark, Holland, and Sweden all 
contributed upwards of 100,000 h.p. In conclusion, 
it should be pointed out that the tonnage figures 
quoted above are gross tons, and that no account 
has been taken, in the returns, of vessels of less than 
100 tons gross. 


LocaL AUTHORITIES AND THE BRITISH ENGINEERING 
STANDARDS ASSOCIATION. 


The painstaking work of the British Engineering 
Standards Association is being recognised to an 
increasing extent in many directions. In contribu- 
tions dealing with research work presented at 


/meetings of the various technical institutions, for 


instance, it is now frequently stated that certain 
tests, conducted during the investigation under 
consideration, were carried out in the manner 
indicated in a B.E.S.A. specification, the number of 
Of late years the ground covered 
by the committees and sub-committees of the 
Association has become very wide, anc specifications 
dealing with such diverse matters as derrick cranes, 
ready-mixed paints, electric wall plugs and sockets, 
concrete flag stones, and ceiling roses, are now 
available. A few days ago the Minister of Health 
sent a letter to local authorities in England and 
Wales, in which it was stated that instructions had 
been issued to Government Departments to include 
in their specifications for building and similar con- 
tracts, a clause that all goods, not otherwise specified, 
should be in accordance with British standard speci- 
| fications, where such exist. This letter indicates 
|that H.M. Government has given the work of the 
| Association official recognition, and, we feel sure, 
| all our readers will agree that this is thoroughly well 
deserved. Evidently the wish of the Government 
is to encourage the standardisation of manufactured 
products, and the co-operation of local authorities 
is desired in support of this policy. Accordingly 
the letter asks these authorities to embody the 
above-mentioned clause in their specifications. 
The Minister’s letter goes on to say that the clause 
will not, of course, obviate the need of specifying 
the class or type required, in cases in which differing 
classes or types are included in the British standard 
specifications, nor will it prevent the use of other 
specifications where these are essential. It will, 
however, require the supply of standardised goods 
over a large field, which is not now covered. It is 
further pointed out in the letter that the insertion 
of the clause in specifications will have an indirect 
advantage, in that it will act as an incentive to 
manufacturers to turn to the Association in order 
that their products may be standardised. The 
letter concludes with the statement that the Board 
of Trade has decided to compile an index of industrial 
specifications. The aim in view is to investigate the 
specifications now in use in industry, and to ascertain 
whether a process of elimination is desirable in 
cases of unnecessary variety. 


STRUCTURAL RESEARCH. 


Although research work is by no means entirely 
a matter of measurement, there can be no doubt 
that its comparatively rapid progress in the electrical 
industry is largely due to the facility with which 
accurate measurements can be made of electrical 
quantities. In structural engineering, and in 
certain branches of mechanical engineering, measure- 
ments are often difficult, and sometimes impossible. 
For instance, it is by no means easy to determine 








accurately the stresses in the members of a railway 
bridge while a train is passing over it, and we 
doubt if anyone knows the stresses to which a 
motor-car axle is subjected in service. It may be 
for this reason that Sir Clement Hindley, K.C.I.E., 
speaking at the annual dinner of the Institution of 
Structural Engineers, held at the May Fair Hotel 
on Friday last, was able to point to the progress 
made in electrical engineering as a result of research, 
and suggest that more advantage might be taken of 
research by those engaged in the design and con- 
struction of steel structures. This may be true, 
although we believe that structural engineers 
generally are not less appreciative of the value of 
research than their confréres in other branches of the 
profession. If really useful information results 
from the work of the recently appointed Steel 
Structures Research Committee, of which Sir 
Clement is Chairman, we have no doubt that 
structural - engineers will take advantage of it, 
particularly as the need for efficiency and economy 
was never greater than it is at the present time. 
Sir Clement, in the course of his remarks, also 
referred in appreciative terms to the part played 
by the Institution in fostering the study and increas- 
ing the knowledge of tie technique of construction, 
mentioning particularly the work of six of its 
members serving on the Steel Structures Research 
Committee. In responding, the President, Mr. 
R. H. H. Stanger, stated that the Institution now 
had about 3,500 members, who were engaged on 
the design and construction of static structures, and 
that it had endeavoured to assist the building 
industry by publishing reports and recommendations 
concerning steelwork and reinforced concrete, which 
had been accepted by a number of municipal 
authorities. He assured Sir Clement of the Insti- 
tution’s full support of the Committee in its work, 
which so closely touched the life work of the mem- 
bers, whether engineers, architects, research workers, 
or constructors. 


Tue ZuypDER ZEE RECLAMATION SCHEME. 


Among the noteworthy achievements of the 
twentieth century the extension of the habitable 
area of the Netherlands by the recovery of land 
overwhelmed by the sea in the eleventh century 
will surely stand pre-eminent. We have already 
given an illustrated record of the opening stages of 
the work in its technical aspect,* and on Monday, 
January 12, a further account of a more general 
nature—that is, dealing with the social and economic 
sides—was added to the archives of the Royal 
Geographical Society by a most interesting paper 
contributed by Mr. J. W. Thierry, professor of 
hydraulic engineering at Delft University. Opening 
his subject in a strictly logical manner by showing 
the need for reclaiming the lost land, Professor 
Thierry exhibited curves relative to population 
which indicated that, in spite of a falling birth-rate— 
more than counterbalanced, however, by a falling 
death-rate—the inhabitants of Holland had increased 
from under 3,000,000 in 1840 to more than 7,500,000 
at the present time. The area gained when the 
whole scheme is complete will be equal, roughly, to 
that of the Isle of Wight, and should go far to 
decrease the density of population while increasing 
the productive capacity of the country. Perhaps 
the most striking of the numerous lantern slides 
by which the lecture was illustrated were those 
showing the condition of the uncovered area of 
the first polder, Dr. Thierry’s previous account in 
these pages being given previous to the removal of 
the overlying water. The large drainage channels 
in the uncovered land leading to the pumping 
stations had to be cut by hand as the ground was 
at first too soft to bear the weight of machines. 
This operation seems to have been one of considerable 
magnitude. Later on, when drainage and subse- 
quent consolidation had taken place, tractors were 
used for the shallower cross trenches. The layout 
of the farm sites is also of interest. These are, 
for the most part, rectangular, with a road at one 
end and a canal at the other, so that two modes of 
transport will be available for the produce of each 
farm. The lecture, which was very well attended, 
was given in thé new lecture theatre of the Royal 





* See ENGINEERING, vol. cxxix, page 655, et seq. (1930). 








ENGINEERING. 


[JAN. 16, 1931. _ 





EXHIBITS 





Fie. 7. ScHusTeR-SMiTtH MaGNETOMETER; MEssrs. CAMBRIDGE 
INSTRUMENT CoMPANY, LIMITED. 


Geographical Society’s building in Kensington 
Gore, and as a matter of some technical interest, it 
may be mentioned that this theatre is provided 
with an operator’s box holding two independent 
lanterns, by means of which maps can be projected 
alongside the slide showing the aspect of the country 
being dealt with, or a wall map can be illuminated 
while the latter slide remains on the screen. The 
arrangement is an admirable one, and of great 
assistance to both lecturer and audience. 


THE PHYSICAL AND OPTICAL 
SOCIETIES’ EXHIBITION. 


(Continued from page 56.) 


Ln addition to the exhibits of Messrs. Cambridge 
Instrument Company, Limited, 45, Grosvenor-place, 
London, 8.W.1, described in our last week’s issue, 
we may refer to the avparatus for geophysical 
surveying also exhibited. The gravity gradiometer 
shown in a form due to Captain H. Shaw and Mr. 
E. Lancaster-Jones, has been used for determining 


AT THE PHYSICAL 


AND OPTICAL 


is possible to record the variation in the velocity of 
compression waves caused by the explosion of a 
mine buried in the ground. The sound wave 
produced by the explosion travels at about 1,100 ft. 
| per second through the air, at about 6,000 ft. per 
second through ordinary earth formations, and 
at about 16,000 ft. per second through salt domes. 
If, therefore, a mine is exploded in the vicinity of 
a salt dome, the time which elapses between the 
firing and the arrival of the compression wave 
which has traversed the salt will be much shorter 
| than if no salt dome were present. An analysis of 
|a series of records provided by the seismograph will 
|not only confirm the existence of the domes, but 
| will also give information on their extent and 
| depth below the earth’s surface. 

| For measuring the horizontal component of 
the earth’s field, an instrument known as _ the 
| Schuster-Smith magnetometer was shown, the 
|method employed having been suggested by Sir 
| Arthur Schuster in 1913, and subsequently elabo- 
|rated by Sir F. E. Smith. In this instrument, 
which is illustrated in Figs. 7 and 8, a Helmholtz- 
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the presence of salt domes at various distances below | Gaugain system has been employed, the coils being 
the earth’s surface and is essentially a simple and | wound on a marble cylinder shown in Fig. 8. The 
convenient form of the Eétvés torsion balance. It | axis of the cylinder is in a horizontal plane, but the 
comprises a number of weights mounted on a light | coil can be rotated about a vertical axis on a special 
beam which is suspended by a torsion wire, one | turntable the base of which is provided with a 
of the weights being displaced vertically rela-| 16-in. circle graduated in degrees and subdivided 
tively to the remainder. A heavy mass within an |into 10 minutes of arc; by means of a vernier, 





effective distance below the instrument will attract | 


the heights in accordance with the inverse-square 
law, and the upper weight, being farther from the 
heavy mass, will be attracted less, so that the 
suspended system wil] turn until the twist of the 
torsion wire balances the difference in the couples 
due to gravitational attraction on the weights. 
If, therefore, the instrument is set up in various 
positions in an area in which there are masses of 
different densities, it will indicate the presence of 
such masses and furnish information with regard 
to the extent and depth. 

With the geophysical seismograph, also shown, it 


the circle can be read to 10 seconds of arc. In the 
centre of the coil is a small chamber, shown on a 
larger scale in Fig. 8, in which the moving system is 
suspended. The chamber consists of a brass box 
with plate-glass sides, and on the top is fitted a 
glass tube to accommodate the quartz suspension 
and torsion-head. The marble cylinder is 50 cm. 
in diameter and 25 cm. in length. Two channels 
are cut near the ends of the cylinder, and, in each, 
twin spiral grooves are cut to accommodate the coils ; 
there are thus four coils, each of which consists 
of five turns, and, by means of connecting links on 
the terminals, either two or four coils can be used. 








EXHIBITION. 


Fie. 8. CHAMBER ContTarntIne Movina SystEM oF MAGNETOMETER ; MEsSRS. 
CAMBRIDGE INSTRUMENT CoMPANY, LIMITED. 


The moving system is made from a sheet of alu- 
minium foil, cut so as to leave a frame with Vee 
notches near the top, the lower portion acting as a 
damping vane. The Vee notches carry the small 
magnet, above which a mirror is mounted, and the 
whole moving system is hung on a quartz fibre, 
between 4” and 10 in thickness, which, in turn, 
is hung from a geometric hook on the torsion head. 
By substituting for the magnet a brass inertia bar 
of the same weight and dimensions, it is possible 
to allow the moving vane to take up a position in 
which the fibre is free from torsion; then, by 
turning the torsion head, the moving vane may be 
brought to rest in the required position originally 
taken up by the magnet. The magnet or inertia 
bar are placed in position on the moving system by 
levers extending on each side of the chamber, one 
of these levers, and the controlling stops for it, 
being visible in Fig. 8; below this lever is a milled 
nut, which is provided to enable the position of the 
damping plates to be adjusted. 

The scales used with the instrument are mounted 
on external tripods, each scale being provided with 
a lamp which throws a beam of light on to one of 
the mirrors and thence back on to the scale. The 
current for the coils is supplied by either a 50-volt or 
100-volt accumulator, and is regulated by a man- 
ganin resistance, which can be adjusted by four dial 
switches, and by a continuously variable mercury 
resistance with a rolling contact. The absolute 
value of the current is determined by passing it 
through a standard set of resistance coils in a poten- 
tiometer and balancing the resultant E.M.F. against 
a standard cadmium cell; for the detection of the 
point of balance, a Broca galvanometer is employed. 
The determination of the horizontal component of 
the earth’s field, H, then resolves itself into the 
measurement of two angles, one with the current 
reversed, and the determination of the current 1, 
when 

H = Fi(cosa’ + cos a”)/2, 
F being the constant of the instrument which is deter- 
mined by checking against a standard instrument 
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Fig. 9. ALTERNATING-CURRENT TESTING INSTRUMENT ; 
Messrs. CROMPTON PARKINSON, LIMITED. 


at a magnetic station. Under proper working | mum can then be read on the scale. For smaller 
conditions, H can be determined with an error| currents, the conductor can be twisted round the 
not exceeding + 4 parts in 100,000. | bridge piece, as shown, the scale reading then being 
An extensive range of electrical measuring | divided by the number of turns to obtain the current. 
instruments was shown by Messrs. Crompton | For heavier currents, the instrument can be used on 
Parkinson, Limited, Chelmsford, and mention | the secondary of a current transformer. The same 
should be made of their moving-iron mumetal | instrument can also be used as a combined multi- 
instruments for both alternating-current and direct- | range ammeter and voltmeter, but for this purpose 
current measurements. The employment of mu- |a scale graduated from 0 to 100 must be employed. 
metal for the iron circuit enables sub-standard | An attachment is then fitted round the stampings, 
accuracy to be obtained with instruments as milli- | when the instrument will give readings up to 100 
ammeters or low-range ammeters with direct-current | volts, additional ranges being obtained by means 
or with alternating current at any frequency | of a resistance box attached to the back of the case. 
between 25 and 500 cycles. The damping obtained | The instrument can be supplied for any frequency 
is also good, the pointer coming to rest at any part Pomel 25 to 100 cycles, and complies with the British 
of the scale within 2 secs. in 6-in. instruments, and | Standard Specification for first-grade accuracy. 
within 3 secs. in the 8-in. instruments. Universal | It is usually calibrated at 50 cycles, and is then 
indicators of the moving-coil type for direct current | suitable for use on circuits of any frequency between 
were also shown, these indicators giving a full-scale | 25 and 60 cycles. 
deflection at 75 millivolts and 15 milliamperes. By} Of the other exhibits of this firm we may briefly 
means of internal shunts and resistances, measure- | mention a potential indicator for connection in a 
ments of any current or potential value can be | high-tension circuit to show whether or not the 
made. Terminals are provided for the direct attach- | circuit is alive. This consists essentially of a 
ment of special slotted shunts up to 60 amperes, | potentiometer condenser of the cylindrical bushing 
and bobbin resistances for potential measurements | type, which enables a low potential, proportional 
can also be attached to the terminals. to the potential between the main conductor and 
A useful instrument shown by this firm is illus- | the earth, to be applied to an electrostatic indicator. 
trated in Fig. 9 on this page. It is known as the | We also noticed an ammeter fitted with a maximum- 
“ A.C. Test ’ instrument, and operates in a generally |demand indicator attachment having a 5 seconds 
similar manner to any ordinary moving-iron instru- | time lag. The attachment consists of a number of 
ment, except that the moving iron is placed in a | baffles which move in a cylindrical drum partly 
suitably-shaped gap in a pack of circular iron | filled with oil and hermetically sealed. When the 
stampings, similar to those employed in a ring-type | current increases, the instrument pointer pushes on 
| the maximum-demand pointer, which is connected 


current transformer. The movement is thus in-| 
cluded in the primary flux. The appearance of | to the drum and the baffles. The oil, however, has 


the instrument is well shown in the illustration, but | to percolate through holes in the baffles for the | 


it should be mentioned that an anti-parallax mirror | equilibrium to be restored, so that the maximum 
is now provided above the scale. It will be clear | demand pointer only comes to rest in any particular 
that the stampings are divided into a fixed and | position if it is held there for a few seconds. A 
movable part, the latter being held in position by | purely momentary current fluctuation is, therefore, 
swinging clamps in which springs are provided to | not indicated as a maximum demand. 

ensure even pressure. The instrument can be| In addition to a number of indicating and 
arranged to give a full-scale deflection when a| recording pyrometers, Messrs. Electroflo Meters 
single conductor carrying any current from 100 to|Company, Limited, Abbey-road, Park Royall 
300 amperes is passed under the bridge piece, and IN .W.10, showed the unit temperature-control pyro- 
any smaller current down to one-tenth of the maxi- | meter illustrated, with its cover removed, in Fig. 











Fie. 10. TEMPERATURE-CONTROL PYROMETER ; MEssrs. ELECTROFLO METERS 
Company, LIMITED. 


10. It is intended for the automatic regulation of 
the supply of electrical energy to heaters, motors, 
&c., and a special feature is that the mercury switch 
provided will handle up to 30 amperes at 440 volts 
without employing a relay. With electric furnaces 
up to about 10-kw. capacity the pyrometer can be 
simply connected in series, while for larger furnaces 
it can be connected to the coils of the main circuit- 
breaker. In the case of fuel-fired furnaces, the 
switch can be used to control motors operating 
| valves, dampers or other components. The pyro- 
| meter is of the firm’s standard high-resistance type, 
with automatic correction for the cold-junction 
temperature, and the control mechanism is such 
that the position of the lever controlling the switch 
is determined by the position of the indicating 
pointer. 

An index, visible in the illustration, is adjusted 
to the required temperature, and above the index is a 
control arm which is periodically lifted by means of a 
motor-driven cam operating a bell-crank lever. The 
cam, which can be seen on the right in Fig. 10, 
also imparts reciprocating motion to a connecting 
rod and pin, the latter moving in a specially-shaped 
slot in a path determined by a lever or selector arm, 
as will be described later. As the cam rotates, the 
control arm is lifted and allowed to fall, tilting the 
bell-crank lever, the lower end of which lifts the 
selector arm. The tip of the latter covers the upper 
portion of the slot, restricting the motion of the 
pin on the connecting rod, which traverses the lower 
part of the slot and catches a trigger lifting the 
mercury switch, the trigger then being held by a 
pawl. When the furnace is being started up, the 








indicating pointer lies below the index and the con- 
| trol arm is then allowed to fall behind the scale 
| plate. By the operation described above, the switch 
is lifted closing the electrical circuit and supplying 
heat to the furnace until the pointer rises just above 
| the index. In this position, when the control arm 
| falls it touches the indicating pointer and remains 
stationary. The selector arm, the tip of which is 
now covering the lower portion of the slot, is not 
lifted by the bell-crank lever, so that the pin must 
traverse the upper part of the slot. It thus catches 
'the pawl, which releases the trigger and allows the 
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4wite" to fall and open the circuit. The supply of 
heat to the furnace is thus cut off until the indsating 
pointer falls below the index, when the cycle of 
operations is repeated. The action is positive, and 
since it is only necessary for the pointer to just 
touch the control arm, a minute movement of the 
former wvill cause the switch to operate, giving a very 
close contro. It should also be ywinted out that the | 
fact that the carn is motor-driven provides any 
required amount of lifting force for the operation of 
heavy mercury switches. Another advantage is 
the elimination of relays and delicate contacts | 
operated by the moving pointer, resulting in 
simplicity of operation and installation. 

We may also briefly mention a mechanically- | 
operated differential type fluid-flow meter exhibited | 
by the firm, and intended for use where no electrical | 
supply is available. It is made in the simple 
recording and combined integrating and recording 
types, and can be used with a Venturi tube, orifice 
plate, or Pitot tube, employed for measuring the 
flow of steam, air, water, gas, &c. It is designed 
so as to give a uniformly divided scale over the | 
whole range of flow, and another important advan- | 
tage is that the connection between the moving | 
float and the external recording apparatus is effected | 
magnetically, thus avoiding the use of a spindle 
working through a bushing, which is liable to cause | 
trouble from friction and leakage. 

Messrs. Weston Electrical Instrument Company, 
Limited, 15, Great Saffron-hill, London, E.C.1, 
showed an extensive range of electrical measuring 
instruments of the laboratory-standard and standard 
portable testing types, as well as switchboard 
instruments and instruments for radio frequencies. 
We may particularly mention their rectifier instru- 
ments for measuring alternating currents of small 
magnitudes. These instruments, which include a 
small copper-oxide rectifier, are made in the form 
of micro-ammeters, milliammeters, and voltmeters, 
the latter having resistances of either 1,000 or 2,000 
ohms per volt. A useful instrument shown was a 
volt-ohmmeter for voltage and resistance measure- 
ments and continuity tests, suitable for installation 
work and workshop use. It has ranges of 600, 300, 
30 and 3 volts, with a resistance of 1,000 ohms per 
volt in all cases, and resistance ranges of 0-100,000 
and 0-10,000 ohms. The instrument contains a 
small dry cell for use when resistance measurements 
are being made, with an adjuster to compensate 
for variations in the potential of the cell. It is also 
provided with a pair of 30-in. leads fitted with test 
‘‘ prods” and two toggle switches, one to connect 
the instrument in circuit as a voltmeter or ohm- 
meter and the other to change the sensitivity 
from 1 milliampere to 10 milliamperes when using 
the 100,000 ohm or 10,000 ohm resistance scales. 
Another ohmmeter shown was a small 2-in. switch- 
board model, with a scale reading from 10 to 10,000 | 
ohms. This instrument, which can also be used | 
as a voltmeter with a range from 0-3 volts and as 
a continuity tester, operates on two dry cells, and 
can be mounted on a panel or used as a portable | 
instrument by fitting it into a small box with the | 
two cells. Another exhibit of this firm was a mag- | 
neto generator intended for use with electric | 
tachometers, and of a particularly small and com- | 
pact design ; its overall dimensions are about 4 in. 
by 3 in., and its weight 11 lb. 5 oz. It can be 
mounted directly on an engine or other machine, | 
without. employing gearing, or may be driven 
by a flexible shaft. The voltage generated is 
directly proportional to the speed of rotation, so | 
that indicators having scales uniformly divided 
over their whole length can be employed with it. 
Mention may also be made o: a range of smaller 
and lower priced relays than have previously been 
available, these relays being suitable for commercial 
applications in which the highest accuracy is not 
required. They are made as constant-current or 
constant-voltage relays, low and high current or 
high and low voltage relays, and galvanometer 


relays, the latter being used for signalling the flow | 


and direction of flow of minute currents by closing 
local circuits. 

In addition to an extensive range of optical, 
radiation and thermo-electrical pyrometers of the 
indicating and recording types, and apparatus 
for the automatic temperature control of furnaces, 


Messrs. Foster Instrument Company, of Letchworth, 
Herts., showed a portable potentiometer specially 
arranged for testing thermo-couple pyrometers, but 
also useful for other low-voltage measurements. 
In this instrument, the slide wire is arranged in two 
portions, each having a sliding contact of rare 
metal inter-connected with a finely-divided dial 
seen through a side window. The dials and contacts 
are moved by disc handles, and the scales, which are 
under glass, pass close beneath and are read with 
the aid of a knife edge. A dial, which is marked 
‘cold junction,” is at the lower end of the total 
range of the potentiometer and the main scale 
covers the middle and upper ranges. If, therefore, 
the potentiometer is calibrated to read temperature, 
as well as millivolts, for a particular type of thermo- 
couple, the first mentioned dial is set to the cold- 
junction temperature and the reading obtained when 




















Ric. 11. Saturation TESTER; MEssRs. 
W. anv T. Avery, LIMITED. 


the instrument is balanced on the other dial is the 
true temperature without correction for the cold 
junction. Current for the potentiometer wire is 
supplied by a battery of ordinary dry cells, such as 
are used for wireless-receiving apparatus, contained 
in the case, where the standard cell is also located. 
The galvanometer is mounted in the lid, and is 
so connected that it can be used for other purposes, 
if required. This arrangement also enables it to be 
replaced by a suspended reflecting galvanometer, 
if desired, for specially accurate laboratory work. 
'The galvanometer supplied has a double pivoted 
movement with the Resilia spring mounting, so 
that it is unaffected by vibration. The knife-edge 
pointer is viewed through a lens window, and this 
enables measurements to be made to within 0-0] 
millivolt. 

| Another exhibit of this firm was an engine-speed 
indicator for twin-engined aircraft, in which two per- 
manent-magnet type generators, one driven by each 
| engine, are separately connected to a double indicator, 
with an edge-wise vertical scale, over the opposite 
edges of which the two pointers move. The move- 
‘ments of the pointers are proportional to the e.m.f. 





of the generators, and these e.m.fs. are proportional 
to the engine speeds under all working conditions. 
The speeds of both engines are thus shown on the 
same scale, and the engines can be synchronised 
conveniently without the necessity for keeping any 
particular speed figure in mind. By using a special 
relationship between the controlling torque and 
the magnetic field of the indicator, the zero of the 
scale has been kept in sight, so that it can readily 
be re-set, although the scale over the working 
range is more open than was the case with earlier 
forms having a suppressed zero. Similar instru- 
ments are made for single-engined and _ triple- 
engined machines. 

Mention should also be made of the Introscope, 
shown by this firm, for examining the internal 
surfaces of tubes, hollow shafts, gas bottles, &c. 
The instrument is virtually a low-power micro- 
scope, combined with a lamp and collimating 
systems, which can be inserted in the bore to enable 
the surface to be viewed or photographed from the 
end. The smallest instrument is of 6 mm. external 
diameter and 600 mm. in length, but larger instru- 
ments are made in similar proportions, so that long 
tubes or deep enclosed spaces can be examined. 

The rapid gravitometers for solids and liquids 
shown by Messrs. W. and T. Avery, Limited, Soho 
Foundry, Birmingham, have been previously dealt 
with in our columns, but this firm also exhibited a 
new balance specially designed for determining the 
specific gravity of liquids rapidly and with a high 
degree of precision. We hope to deal in detail with 
this instrument in a later issue of ENGINEERING. 
Another interesting exhibit was a machine designed 
to enable the saturation of barley to be determined 
in a simple and convenient manner. It may be 
explained that the first step in the process of malting 
is to saturate the barley with water for a period 
ranging from 40 to 70 hours, according to the class 
of barley. It is necessary to know when the latter 
is completely saturated, because oversteeping is 
harmful, and wasteful of both time and water. The 
Avery saturation tester, as it is called, is illustrated 
in Fig. 11 on this page, and consists of an automatic 
scale graduated in percentage of increase in weight, 
a weight-operated centrifugal dryer, a 10-oz. test 
weight to check the scale, and a perforated colander 
to receive the sample. In making a test, the empty 
colander with the 10-0z. test weight is suspended 
from the scale and the pointer set to zero, after 
which the test weight is removed. The colander is 
then filled with dry barley until the scale indicates 
zero, so that it contains 10 oz., and the colander is 
then immersed in the steep. After a period of, 
say, 10 hours, the colander is removed from the 
steep and placed in the centrifugal dryer in which 
it is rapidly rotated while the driving weight runs 
down. This throws off all the surplus water 
without removing that absorbed by the barley, so 
that when the colander is replaced on the scale the 
percentage increase in weight due to absorption can 
be read off. The steeping and drying operations 
are repeated at intervals until the increase in weight 
becomes constant, showing that the barley is 
completely saturated. It is claimed that the 
entirely consistent results are obtained with 
this machine, owing to the fact that the same 
amount of energy is used to effect the drying of 
each sample. As will be seen from the illustration, 
which is a back view of the instrument, the scale 
and centrifugal machine are mounted on a pedestal, 
to which a receptacle for steeping and for the 
drainage water from the centrifugal is attached. 

Of the exhibits of Messrs. Bellingham and Stanley, 
Limited, 71, Hornsey Rise, N.19, we may first 
mention a photo-electric outfit for the photometry 
of light sources or for general spectrometric investi- 
gations. To measure the photo-electric current, a 
Lindemann electrometer is used in which the needle 
is suspended at its centre on a silica torsion fibre, 
so that it can rotate between four cross-connected 
plates which replace the usual quadrants. The end 
of the needle carries a small pointer, which is read 
by a microscope, the eyepiece of the microscope 
being provided with an illuminated scale. The silica 
fibre is stretched on a U-shaped frame, so that its 
tension is not affected by changes in temperature. 
The electrical control consists of a 5-megohm poten- 
tiometer, with one end of which the voltage on the 
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photo-electric cell can be varied. In use, if the 
greatest sensitivity is required, a tapping point on 
the high-tension battery is chosen, giving a voltage 
slightly above the glow potential of the cell, the 
voltage then being reduced by the potentiometer 
until the pointer of the electrometer has become 
stable. The other end of the potentiometer is used 
to adjust the voltage on the electrometer plates and, 
in practice, it is found that the highest voltage 
which can be used before the instrument becomes 
unstable is that which reduces the electrometer 
reading to approximately zero. The whole of the 
apparatus, with the exception of the photo-electric 
cell, is contained in a cast-aluminium box, to 
screen it from external disturbances, and the electro- 
meter is practically unaffected by vibration. The 
photo-electric cell is usually mounted in a metal 
container having slits, 2, 4, 6, 8 and 10 mm. in 
width, and the cell can thus be easily aligned with the 
light to be investigated, or with a spectrometer or 
other instrument. The cell used depends upon the 
light to be investigated, the new Osram monatomic 
caesium cell being the most suitable for white light. 
For ultra-violet work, the gas-filled sodium cell 
with a silica window covers the range of spectra 
from 2,500 A to well within the visible spectrum 
at about 6,000 A having a maximum at about 
3350 A. 

The firm also showed a direct reading wave-length 
spectrometer and an infra-red spectrometer, the 
latter being equipped with concave mirrors of 60 mm. 
aperture and 50 cm. focal length, and a 30-deg. rock- 
salt prism. The prism is moved by a lever and 
micrometer screw, the screw carrying a flat-disc in 
which:a spiral groove is cut; an index running in 
this groove indicates the wave-length. The advant- 
age of this type of instrument is that all the optical 
elements are enclosed in an air-tight casing, so that 
the rock-salt prism is not affected by atmospheric 
changes. Another exhibit which may be briefly 
mentioned was a refractometer for use in the jam 
industry, which enables the total soluble solids 
to be read directly. Such refractometers, hitherto, 
have only been accurate at one temperature and 
readings taken at other temperatures had to be 
corrected by means of a table. In the new jam 
refractometer, a drum has been provided to apply 
the necessary temperature correction to the scale 
reading of the instrument. 

The exhibit of Messrs. The British Electric 
Resistance Company, Limited, Ohmic Works, 
Queensway, Ponders End, Middlesex, included 
vitreous enamelled resistance units of the embedded- 
wire type, having resistances ranging from 0-1 to 
200,000 ohms; flexible resistance cords, 7 in. in 
diameter, consisting of an asbestos core, helically 
wound with fine-gauge nickel-chrome oxidised wire, 
with resistance values between 5,000 and 600,000 
ohms per yard ; non-inductive high resistances ; and 
both single and double-woven resistance mats. It 
is stated that, in comparison with a single-woven 
mat, the double-woven resistances enable 2} times 
as high a resistance to be obtained in a mat of given 
dimensions. The mats are woven with asbestos 
and Eureka wire for use as ordinary resistances, 
but when required for heating purposes nickel- 
chrome wire is employed. They are stated to be 
particularly suitable for low-temperature wall and 
panel heating, as well as for starters, dimmers, &c. 
We also noticed on this stand a range of rheostats 
in which a brush formed of graphite and copper is 
used for the sliding contact, giving a smooth and 
easy regulation, and another exhibit which may be 
mentioned was a theatre dimmer in which the 
contacts consisted of flat copper plates built up 
with mica insulation to form a flat commutator. 
A carbon brush is used for the movable contact, 
sufficiently wide to bridge three segments of the 
commutator, in order to ensure continuity of the 
circuit in all positions. 


(To be continued.) 








MARKET FOR LicHt Locomotives, Catna.—A short 
confidential report on the market for light locomotives 
in China has been prepared by the Department of Overseas 
Trade. United Kingdom firms desirous of receiving a 
copy of the report should communicate with the Depart- 
ment, at 35, ‘Old Queen-street, London, 8.W.1, quoting 
Reference No. A.X. 10,389. 





THE LATE LIEUT.-COLONEL J. M. 
MONCRIEFF. 


Lizvt.-Cot. JoHN MitcHeLL MoncriEFrr, whose 
death occurred on Saturday, January 10, at the age 
of 66, was well known in engineering circles as a 
specialist on the many problems connected with 
dock, harbour, and bridge construction. At the 
early age of 26, he began to practise, in partner- 
ship with the late Mr. J. Watt Sandeman, as a 
consulting engineer in the north of England, where 
his insight, enterprise and energy soon stood him 
in good stead and increased his circle of activities. 
Among the works for which he was responsible at 
this period were the construction of docks on the 
Tyne and at Blyth, the design of shear legs for the 
shipment of heavy guns from Messrs. Sir W. G. 
Armstrong, Whitworth’s works to Italy, the 
improvement of the harbours at Sunderland and 
Harrington, and the preparation of a scheme for 
bridging the Tyne by a bridge at Newburn. He 
also built a large pontoon dock, berth and wharves 
at North Shields, and constructed the launching 
and building berths for warships in Palmers’ Ship- 
building and Engineering Yard at Jarrow. 

Shortly afterwards he came into prominence in 
connection with the building of the Redheugh 
Bridge across the Tyne, at Newcastle. The founda- 
tions of this bridge had to be formed within caissons 
under compressed air, the depths involved ranging 
from 65 ft. to 79 ft. below high-water level, and 
thus necessitating the employment of air pressures 
up to 34 lb. per square inch. During the course 
of this work the door of one of the material locks 
was forced open, causing the air to escape, but 
otherwise without serious incident. Recognising, 
however, that such an occurrence might cause the 
cylinder to drop, Mr. Moncrieff designed a working 
chamber in the form of a truncated cone with a very 
shallow cutting edge, above which a shelf 7 in. wide 
was provided to act as a brake should a slip occur. 
This conical form ensured that the incoming earth 
would choke the cylinder and that the men would be 
forced into the access shaft. In other respects, the 
bridge gave rise to a number of problems during 
its construction, and its completion was said at 
the time to have been one of the most difficult feats 
ever carried out in this country in that class of 
engineering. 

Mr. Moncriefi’s experience in this branch of civil 
engineering work was also utilised in the course of 
the inquiry into the accident, which occurred in 
1907, during the widening of Blackfriars Bridge. 
In this accident a staging collapsed while a caisson 
was being lowered into the river, owing to the 
breakdown of two of the four jacks which were 
being used to support the caisson during the lower- 
ing operation. 

During the war, Colonel Moncrieff, after serving 
for a time in the Royal Engineers, was appointed 
Director of Engineering Work, under the Controller 
of the Navy and the Controller of Merchant Ship- 
ping, and was responsible for preparing the original 
designs for the construction of the National Ship- 
yards. For his services in this capacity he was 
awarded the Commandership of the Order of the 
British Empire in 1918. On the conclusion of 
hostilities he resumed his consulting work as senior 
partner in the firm of J. Mitchell Moncrieff and 
Partners, and among other activities acted in an 
advisory capacity to the Seaham Harbour Docks 
Company, and the Falmouth Docks Company. 

Colonel Moncrieff was a frequent contributor 
to the literature of that branch of engineering in 
which he was interested. As early as 1893 he read 
a paper on “ Dock Gates of Iron and Steel,” before 
the Institution of Civil Engineers, for which he was 
awarded the Telford Premium, while other con- 
tributions to the Proceedings of this body included 
communications on the “ Standardising of Loads and 
Stresses for Railway Bridges,” and ‘‘ Development 
and Status of Bridge Engineering.” Articles from 
his pen appeared from time to time in ENGINEERING, 
including one on “The Practical Strength of 
Columns or Struts of Wrought and Mild Steel,” 
which was published in our issue of June 6, 1902. 
He also received a gold medal for a paper on 
“Commercial Dry Docks,” which was read before 
the North-East Coast Institution of Engineers and 





Shipbuilders. He was President of the Institution of 
Structural Engineers for the two years 1928-29 and 
1929-30, and was elected a member of the Institution 
of Civil Engineers, for whom he acted as Examiner 
in Theory of Construction, in 1897. He was 
also connected with the Association of Consulting 
Engineers, of which he was chairman in 1924, and 
with the French Society of Civil Engineers, being 
president of the British Section of the latter body 
at the time of his death. His presidential address 
to the Institution of Structural Engineers was of 
an unconventional character, being of the nature, 
as he termed it, of gleanings of an_ historical 
character relating to structural engineering. In it 
he referred to and illustrated many interesting and 
quaint projects. While president of the same insti- 
tution, he was invited by the Ministry of Transport 
to organise the British Section of the International 
Congress for Reinforced Concrete, which was held 
at Liége last year. He was also a Member of the 
Steel Research Committee of the Department of 
Scientific and Industrial Research. 








THE LATE MR. J. C. SYKES. 


A wIDE circle of railway engineers will learn with 
regret of the sudden death of Mr. Joseph Charles Sykes, 
which occurred at his home at Fairfield, Dulwich 
Village, London, S8.E. 21, on January 5. Mr. Sykes, 
who was honorary general secretary of the Institu- 
tion of Locomotive Engineers, and had for many 
years been managing director of Messrs. W. R. Sykes 
Interlocking-Signal Company, Limited, railway-signal 
engineers, Voltaire-road, Clapham. S.W.4, was the 
son of the late Mr. William Robert Sykes and was born 
in 1871. He received his general education at King’s 
College School, London, passing on to King’s College, 
Strand, for engineering and technical training. Mr. 
Sykes served his apprenticeship under Mr. William 
Kirtley, the locomotive, carriage, wagon, and marine 
superintendent of the old London, Chatham and Dover 
Railway. He was subsequently employed in the 
department in which he was trained, in various 
capacities, including that of assistant to the locomotive 
works manager, and engineer in charge of running 
sheds. He was afterwards made responsible for the 
whole of the electrical apparatus controlling the 
signalling on the London, Chatham and Dover Railway. 
In 1897, Mr. Sykes was appointed assistant works 
manager of Messrs. W. R. Sykes International Signal 
Company, Limited; he subsequently became assistant 
general manager and afterwards deputy managing 
director. Final promotion to managing director of 
the firm came in 1910. A former student member of 
the Institution of Civil Engineers, Mr. Sykes was 
elected an associate member of the Institution on 
January 12, 1897. He became a full member of the 
Institution of Mechanical Engineers in 1905 and of the 
Junior Institution of Engineers in October, 1904. 
For many years a Fellow of the Permanent Way 
Institute and a member of the Institution of Loco- 
motive Engineers, he became honorary general secre- 
tary of the latter body in 1923. Mr. Sykes was elected 
a Fellow of the Royal Society of Arts in 1897. 








MARKETS FOR INTERNAL-COMBUSTION ENGINES.— 
Confidential reports on the market for internal-combus- 
tion engines in Portugal and in Holland have been 
prepared by the Department of Overseas Trade. United 
Kingdom firms desiring to possess copies of these reports 
should communicate with the Department at 35, Old 
Queen-street, London, 8.W.1, quoting Reference No. 
A.X. 10,521 in the case of Portugal, and No. A.X. 10,703 
in that of Holland. 


CoMMERCIAL CONDITIONS IN East Arrica, TURKEY 
AND Persia.—The Department of Overseas Trade, 
35, Old Queen-street, London, 8.W.1, has published 
three memoranda, respectively entitled Hints for Com- 
mercial Visitors to Portuguese East Africa, Hints for 
Commercial Visitors to Turkey, and Hints for Commercial 
Visitors to Persia. These contain information of interest 
to firms, not familiar with local conditions, who may be 
contemplating sending representatives to these markets. 


THE GREENWICH Works oF Messrs. G. A. Harvey 
AND ComPpany.—The works of Messrs. G. A. Harvey and 
Company (London), Limited, Greenwich Metal Works, 
Woolwich-road, London, 8.E.7, are again being extended. 
The works, which were enlarged two years ago, cover 
27 acres, and the new building is to be constructed to 
meet the requirements of the steel-plate construction and 
steel-furniture and equipment departments. Several 
hundred concrete piles have already been driven to 
ensure that the foundation shall be sufficient to bear 
the heavy machinery to be installed. The new building, 
which is to be 300 ft. long, 250 ft. wide, and 65 ft. high, 
will give increased facilities both for the production of 
steel furniture and for the manufacture of industrial 
plant. 
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LETTERS TO THE EDITOR. 


‘THE RATIONALISATION OF POWER 
GENERATION. 


To THE EpITor OF ENGINEERING. 

Srr,—Returning to London last Tuesday evening I 
purchased the usual London evening papers and the 
chief headlines in large print indicated that electricity 
was shortly to be cheaper and more abundant, and 
quoting the gentleman who had released this infor- 
mation in a speech on that day, the tariff, it was 
stated, would probably be 1-25d. per kilowatt-hour in 
the summer and 1-75d. per kilowatt-hour during the 
winter. At about the same time, my attention was 
also drawn to your Editorial comments in your issue 
dated December 26, 1930, when you kindly noticed 
my paper which was recently read before the Institu- 
tion of Heating and Ventilating Engineers. You invite 
attention to a statement that I am supposed to have 
made to the effect that, due to certain conditions which 
I had detailed, “‘ it would be impossible to purchase 
power at less than 1-25d. per kilowatt-hour” .. . 
‘*even when the grid was in full operation,” and then 
commented that ‘‘ many consumers are already paying 
less than the figure mentioned.” 

Of course I could not possibly have made such a 
statement, as I have myself recently been offered a 
contract for electrical energy in London at 0-225d. per 
kilowatt-hour. My reference to 1-25d. was based 
on a careful consideration of the published costs of 
most of the ‘ selected” stations and also to the 
‘““average price obtained” and showed that, even 
with no allowance for the “ grid ’’ operating costs, the 
possibility of obtaining a supply at less than 1-25d. per 
kilowatt-hour was very remote, and taking the whole 
of the consumers and the average of the “‘ selected ” 
stations I repeat that such is the case. 

The London evening papers to which I refer con- 
sidered the prophecy that power would eventually be 
available at 1-25d. per kilowatt-hour and 1-75d. per 
kilowatt-hour was of so startling a character 
that they gave it the utmost prominence. They pre- 
sumably understood the point which I intended to 
make and did not suggest that individual contracts for 
exceptional conditions were already obtainable at 
figures considerably less than those quoted by the 
gentleman whose speech they were reporting. 

Yours truly, 
E. PHILLIps. 
Queen’s Chambers, King-street, Nottingham. 
January 8, 1931. 

[The comment, to which Mr. Phillips takes excep- 
tion, was based on an analysis in his paper, showing 
that the average works cost of practically all the 
power stations in this country with an output exceeding 
20,000,000 kilowatt-hours per annum was 0-485d. 
per kilowatt-hour generated. From this he deduced 
that generally speaking the works costs would average 
0-6d. per kilowatt hour generated, adding ‘‘ that in 
consequence it is almost foolish to expect to purchase 
electrical energy at an all-in price of less than 1-25d. 
per unit.”” Our contention that many consumers 
are already paying less than this figure is clearly sup- 
ported by the third paragraph of Mr. Phillips’ letter.— 
Ep. E.] 


THE SHANNON HYDRO-ELECTRIC 
SCHEME. 
To THE EpiTor oF ENGINEERING. 

Sir,—With reference to Mr. Szilagyi’s letter in your 
issue of January 9, 1931, on page 56, the rated capa- 
city of the three generators installed is stated to be 
24,000 kw. each, or a total of 72,000 kw. 

When I visited the station in 1929, the rated output 
of these sets was 21,000 kw. each, and in an article 
which appeared in The Electrical Review for January 2, 
the total capacity of the plant was given as 63,000 kw. 

With these corrections, the cost per kilowatt installed 
is slightly higher than Mr. Szilagyi shows. 

I am, your obedient servant, 





A.B. 


FIRE AT PORTISHEAD GENERATING 
STATION. 


On December 24, 1930, a fire occurred at the Portis- 
head generating station of the Bristol Corporation, 
with the result that the supply was interrupted for 
about half-an-hour. A number of exaggerated accounts 
have appeared as to origin of and the damage caused 
by this fire, including a statement to the effect that the 
intense heat caused molten lead from the roof to fall 
on the machinery. We are, however, informed by 
Mr. H. Faraday Proctor, chief engineer and general 
manager of the Bristol Electricity Department, that 
the fire was restricted to the turbo-generator room, 
other portions of the buildings, namely, the boiler 
houses on one side and the transformer annexe, 
administration block and main control room on the 
other, being in no way affected. 

The mishap was due to the breakage of a cast-iron 
pipe conveying oil from the supply tank to the various 
bearings of the No. 2 turbine. The result was that the 
major portion of the contents of the tank were pumped 
on to the basement floor and became ignited. Although 
it cannot be stated definitely how ignition occurred, 
an open type electric boiling ring was located in the 
basement in the vicinity of the pipe which broke, and 
though evidence was furnished to the effect that this 
ring was not in use and was switched off at the time of 
the trouble, in the absence of any other reasonable 
solution this can only be assumed to be erroneous. 
Since the basement floor is about 70 ft. from the nearest 
portion of the roof which took fire, it is almost incon- 
ceivable that flames would bridge that distance. Careful 
inspection of the wood remaining leads to the suppo- 
sition that the heat ascending to the roof from the burn- 
ing oil was sufficient to char the under surface of the 
wood and to cause some portions to burst into flame. 

The turbo-generator room, including the house-service 
switchgear annexe, is about 108 ft. wide and 237 ft. 
long. The central portion of the main roof, which is 
about 31 ft. in width, consisted of a wired-glass lantern. 
On either side of this lantern were flats resting on the 
upper portion of the roof principals. These flats were 
composed of deal boards about { in. thick, which were 
protected on the under side with asbestos-slate sheets 
and on the upper side were covered with asphalt. 
The asbestos sheets, in Mr. Faraday Proctor’s opinion, 
allowed the wood to become charred, but it is interesting 
to note that the upper surface of this wood, although 
only j in. thick, was in many places undamaged in any 
way, the asphalt forming a protection, not a menace. 

The hous2-service switchgear annexe was not in any 
way affected, except by water. But for innumerable 
cracks, the glass lantern in the roof remained intact, and 
the same applies to the end windows of the turbo-genera- 
torroom. The fire in the roof was restricted to about 
half of its length. No. 2 turbine was damaged, and No. 1 
turbine, which, at the time of the fire, was opened out 
for an ordinary maintenance overhaul, suffered some- 
what from falling material, more particularly plastic 
asphalt. It does not appear, however, to have suffered 
any mechanical damage. No. 3 turbine (the 50,000-kw. 
set) was apparently in no way affected, as it was put into 
service at 1.15 p.m. on Sunday, December 28, that is 
to say, as soon as the station could be cleared up and 
protected by temporary roofing against the very heavy 
rains. This turbine has been running on the Bristol 
load from that time up to the date of Mr. Proctor’s 
communication on January 12. 








ConTracts.—Messrs. Blackstone and Company, Limi- 
ted, Stamford, have recently received a number of orders 
for ‘‘ Unchokeable”’ pumps. Among these may be cited a 
14-in. gravel pump, supplied to Messrs. Bowles Sand and 
Gravel Company, Limited; a 4-in. gravel pump and 
engine, supplied to Mr. Maurice Keen, Lane End, Bucks ; 
and sewage pumps supplied to Messrs. J. J. Hodgson 
and Sons, for the Egmont Estate, Surrey, and to Messrs. 
H. A. Booth, Limited.—Messrs. The British Thomson- 
Houston Company, Limited, Rugby, have been successful 
in obtaining an important order from the London County 
Council for two 20,000-kw. turbo-alternators, complete 
with feed pumps, heaters, evaporators and condensing 
plant. These sets will be installed in the Greenwich power 
station for supplying power to the L.C.C. tramway 
system.—Among the contracts placed recently by the 








LAUNCHES AND TRIAL TRIPS. 


TANK VESSEL.—Single-screw tank motorship completed 
and despatched recently on board the M.S. Beljeanne ; 
Bolinder engine. Main dimensions: length, 91 ft. ; 
beam 18 ft. ; and cargo carried 75 tons, Built by Messrs. 
James Pollock Sons and Company, Limited, Faversham. 

‘“‘ Inp1a.”—Twin-screw cargo motorship, Burmeister 
and Wain Diesel engines. Trial trip, December 17. 
Main dimensions, 488 ft. by 63 ft. 6 in., by 40 ft. 3 in. 
Built by Messrs. Nakskov Shipyard, Limited, Nakskov, 
Denmark, for Messrs. The East Asiatic Company, Copen- 
hagen. 

‘* DEucALION.’’—Twin-screw passenger and cargo 
motorship; eight-cylinder, four-stroke, single-acting 
Burmeister and Wain Diesel engine. Trial trip, Decem- 
ber 19. Main dimensions, 453 ft. 6 in. by 59 ft. by 35 ft. 
3 in. Built by Messrs. R. and W. Hawthorn, Leslie 
and Company, Limited, Hebburn-on-Tyne, for Messrs. 
Alfred Holt and Company, Liverpool. 

‘* ELIsE.’’—Single-screw oil-tank motorship; eight- 
cylinder, single-acting, two-stroke Armstrong-Sulzer 
Diesel engine. Launch, December 19. Main dimen- 
sions, 460 ft. by 59 ft. 7 in. by 33 ft. 7 in. Built and 
engined by Messrs. Sir W. G. Armstrong, Whitworth 
and Company (Shipbuilders), Limited, Walker-on-Tyne, 
for Mr. Carl Bech, Oslo, Norway. 

‘San PrEpRo.’’—Single-screw cargo steamer; four- 
cylinder triple-expansion engine. Launch, December 20. 
Main dimensions, 430 ft. by 57 ft. by 37 ft. 6 in. Built 
and engined by Messrs. Harland and Wolff, Limited, 
Belfast, for La Compagnie Générale Transatlantique, 
Paris. 

* Quret WaTeERS”’ and ‘ SitveR SEas.’’—Steel screw 
drifters. Launch, December 20. Main dimensions, 
93 ft. 6 in. by 20 ft. by 10 ft. Built by Messrs. Cochrane 
and Sons, Limited, Selby, for owners at Lowestoft. 

‘* BiytH.”’—Single-screw cargo and _horse-carrying 
steamer for the Goole and Continental service ; triple- 
expansion engine. Trial trip, December 22. Main 
dimensions, 240 ft. by 34 ft. by 16 ft. 4 in. Built and 
engined by Messrs. Cammell Laird and Company, 
Limited, Birkenhead, to the order of the London, Midland 
and Scottish Railway Company. 

‘* Macpuutr.”—Single-screw oil-tank passenger and 
cargo motorship for service between Australia, New 
Guinea, and the Islands of the Pacific; eight-cylin- 
der, four-stroke, single-acting Harland-B. and W.-type 
Diesel engine, installed by Messrs. J. G. Kincaid and 
Company, Limited, Greenock. Launch, December 23. 
Main dimensions, 340 ft. by 51 ft. by 31 ft. 6in. Built 
by Messrs. Barclay, Curle and Company, Limited, 
Whiteinch, Glasgow, for Messrs. Burns, Philp and 
Company, Limited, Sydney, Australia. 

Motor Tuc.—Twin-screw motor tug for river towing 
service in South American waters; Bolinder oil engines. 
Completed recently. Main dimensions, 60 ft. by 17 ft. 
by 3 ft. draught. Built by Messrs. James Pollock, 
Sons and Company, Limited, 3, Lloyd’s-avenue, London, 
E.C.3. 

‘** SVENOER.’’—Single-screw oil-tank motorship ; Wall- 
send-Sulzer type Diesel engine. Launch, January 5. 
Main dimensions, 460 ft. by 59 ft. 6 in. by 34 ft. 1 in. 
Built and engined by Messrs. Swan, Hunter and Wigham 
Richardson, Limited, Neptune Works, Walker-on-Tyne, 
for Messrs. 8. Ugelstads Rederi A/S., Oslo, Norway. 

‘““Pan Norway.’’—Single-screw, oil-tank motorship ; 
six-cylinder, two-stroke Wallsend-Sulzer Diesel engine, 
supplied by Messrs. The Wallsend Slipway and Engineer- 
ing Company, Limited. Trial trip, January 12. Main 
dimensions, 483 ft. by 65ft. 6in. by 36 ft. 9in. Built 
by Messrs. Swan, Hunter and Wigham Richardson, 
Limited, Wallsend, for Mr. Leif Hoegh, manager of the 
Norwegian firm Messrs Aktieselskapet Arnstein. 

* Lorca.’’—Single-screw ore-carrying steamer ; triple- 
expansion engine. Trial trip, January 12. Main dimen- 
sions, 408 ft. by 53 ft. 9 in. by 29 ft. Built and 
engined by Messrs. John Readhead and Sons, Limited, 
West Dock, South Shields, for Messrs. Frank C. Strick 
and Company, Limited, London. 











PersonaL.—Messrs. John Lynn and Company, Limited, 
Pallion, Sunderland, have transferred their London office 
to East India Chambers, 23, Leadenhall-street, E.C.3. 
Their interests in the London area will be under the control 
of Mr. Alfred Robertson.—Messrs. George Cohen, Sons 
and Company, Limited, 600, Commercial-road, London, 
E.14, have purchased the complete plant of several 
Cornish tin mines for dismantling. Much of the plant is 
quite modern.—-Messrs. Wild-Barfield Electric Furnaces, 
Limited, have entered into an arrangement with Messrs. 
Hevi Duty Electric Company, Milwaukee, U.S.A., whereby 


| all patents granted and pending, and all further improve- 


ments and processes, will, so far as Europe and the British 





London, January 13, 1931. 

{Our correspondent’s letter clearly shows the pit- 
falls which surround the problem of rating hydro- 
electric generators.—Ep. E.] 


Great Western Railway Company are orders for the | Possessions (exclusive of Canada and Newfoundland) are 
construction of bridges and other works between Cardiff | concerned, be operated and manufactured in England 
and Ely (Glam.) stations, received by Messrs. E.C. Jordan | by Messrs. Gibbons Brothers, Limited, Dibdale Works, 
and Son, Newport ; for the supply and erection of a 6-ton | Dudley, and Messrs. Wild-Barfield, at Elecfurn Works, 
Goliath crane for Southampton, received by Messrs. J. | North-road, Holloway, London, N.7.. The arrangement 
Hill and Sons, Stourbridge ; and for the supply and erec- | covers the construction of patented rotary - hearth, 
tion of a 3-ton electric goods lift for Paignton, received | regenerative counterflow furnaces, and numerous other 
by Messrs. G. H. Bailey and Company, Limited, Graham. | types of mechanically-operated electric furnaces.— 
—Messrs. Wingrove and Rogers, Limited, Arundel | Messrs. Thos. Vickers, Limited, Worcester Chambers, 
Chambers, Strand, London, W.C.2, are supplying six of | 14, New-street, Birmingham, have been appointed sole 
their B.E.V. type, and six of their W.117 type storage- | agents in this country for the sale of the M.O. foundry 
battery locomotives for use on the Southgate extension | brand of Swedish charcoal pig iron, by Messrs. Gussel- 
of the London Electric Railways. Two of the firm’s A.317 | hytte Masugn A.-B., Gusselby, Sweden.—Messrs. Alfred 
locomotives are in use on the Walham Green sewer con- |! Herbert, Limited, Coventry, have purchased the plant 
tract. The Company is also supplying two 2-ton elevating | of Messrs. Western Gear Company, Detroit, U.S.A., 
platform trucks to Messrs. Erith Construction Company, | including a considerable number of Gleason bevel-gear 
Limited. | generating and other machines. 








CuINESE ArrR-Mait AEROPLANES.—It is stated in a 
recent issue of The Chinese Economic Bulletin that a 
new aeroplane, ordered recently by the China National 
Aviation Corporation, has arrived at Shanghai from the 
United States, and is to be put into regular service on 
the Shanghai-Hankow section of the Shanghai-Nanking- 
Chengto air mail and passenger line. Including the 
new aeroplane, the Corporation now possess six aero- 
planes in regular service. All these machines are of the 
amphibian type. 
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INDUCTION CONDITIONS, DISTRI- 
BUTION AND TURBULENCE IN 
PETROL-ENGINES.* 

By Dr. S. J. Davies. 


(Concluded from page 60.) 


Influence of Direction of Flow.—In order to show 
more clearly the influence of direction of flow, the most 
important data from the curves of Fig. 8, together with 
the angles of advance of the point of ignition in the 
various series, are shown on a polar diagram in Fig. 10. 
It will be remembered from Fig. 4 that the main deduc- 
tion. pipe from the carburettor joins the cylinder head 
between cylinders Nos. 2 and 3, so that the processes in 
cylinders Nos. 1 and 2 are symmetrically disposed with 
those in Nos. 3 and 4. The eight positions of Fig. 10 
are, therefore, those for cylinders Nos. 1 and 2. The 
fact, already mentioned, that as regards the disposition 
of the valves there are two planes of symmetry in a 
cylinder—the one through the centre-lines of the valves 
and the other in the main direction of flow in the 
induction passages towards the valve ports—is at once 
apparent from the diagram. Superimposed upon a 





general symmetry of results about the centre-line 


Fig.J0 POLAR DIAGRAM SHOWING INFLUENCE 
OF DIRECTION OF FLOW 
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through the valves, that is, through positions 3 and 7, 
there are other supplementary effects upon the per- 
formance, which appear to be due to the combination 
of the type of turbulence set up in the induction 
passages with the main turbulence caused by the actual 
passage through the inlet ports. It is desirable, therefore, 
to consider first the general effect of the direction of the 
inflowing charge into the cylinder as determined by the 
valves, and then to discuss the modifications super- 
imposed by the direction of flow in the induction 
passages towards the valves. Considering then the 
effect of the directions of flow given by the ports, it 
will be seen that these are symmetrical about the trans- 
verse centre-line through the valves. So that the per- 
formances with the pairs of directions 2 and 4, 1 and 5, 
8 and 6 should be similar to each pair. There is a lack 
of symmetry about the longitudinal centre-line. owing 
to the disposition of the valves ; thus the pair of direc- 
tions 2 and 4 will give results somewhat different from 
those of the pair of directions 8 and 6. A still greater 
difference is to be expected between the results with 
positions 3 and 7, on the centre line through the valves. 
With position 3 the charge passes freely into the cylinder 
roughly towards the exhaust valve; in position 7 the 
entrance is somewhat restricted by the fact that the 
port is directly adjacent to the cylinder wall. Various 





types of turbulence can, then, be expected from these 

several positions. Position 1 and 5 may be expected to | 
give a general rotational movement to the charge ; with | 
positions 3 and 7 the general movement will be rota- 

tional, but with two vortices with their common | 
boundary on the transverse centre-line of the cylinder. | 
The remaining positions, at 45 deg. to this centre-line | 
will produce combinations of these two types giving a | 
more indefinite turbulence with movements of smaller | 
amplitude. The curves of Fig. 10 are thus the resultant | 
of (a) the basis results to be expected from the direc- 

tion through the ports, which depend on the symmetry | 





* Paper read before the Institution of Mechanical | 
Engineers, on Friday, January 2, 1931. Abridyed. 


about the plane through the transverse centre-lines 
through the valves, and (4) various modifications to 
these basis results caused by the type of motion in the 
induction passages, these modifications being sym- 
metrical about positions 6 and 2; that is, the modifica- 
tions to the basis results will be respectively equal for 
each pair of directions, 1 and 3, 8 and 4, 7 and 5. 

By analysing the results on the basis of these con- 
siderations, it was found possible, in the cases of 
“distribution efficiency,” ignition advance, ng max., 
and ny max., to separate completely (a) and (b). The 
curves plotted in Fig. 11 (B) show the effects of (6), 
while those of Fig. 11 (A) give the effect of directions 
through the ports only (a). Since the effects of (d) 
are symmetrical about the axis of the induction pass- 
ages, while those of (a) are symmetrical about the 
centre-line through the valves, it is convenient to 
give on each diagram of Fig. 11 the data relating to 
“* distribution efficiency ” and ignition advance on one- 
half of the diagram, and that relating to nq max. and 
ng max. on the other half of the diagram. By compar- 
ing the mean results for these valves with those of 
set A, nine-slot valves of equivalent port area, it was 
found that the values were in reasonable agreement, 
so that the assumption made in analysing the effects, 


Fig./i, ANALYSIS OF RESULTS (Fig.10) 
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that position 2 is not affected by the external induc- 
tion passages, appears to be sound. 


the eight directions taken. This is a somewhat sur- 


rising conclusion. It indicates, for instance, that the 
p gs ’ 


overall favourable results of positions 3 and 4 on 
Fig. 10 follow from the effects of the induction passages 


superimposed upon the relatively good results from 


these actual directions ; on the other hand position 2, 


giving equal results of port direction to those of 


position 4, does not share in the effects of the induction 
passages, and the overall performance in this position 


is much less favourable than in position 4. The effects 


of (b) appear also to be most marked in connection 
with “distribution efficiency’? and the ignition ad- 
vance. The effects of (6) upon “ distribution efficiency ” 
lead generally to improvements upon those for the nine- 
slot valves. They are greatest with positions 8 and 4, 
amounting to an increase of 5-1 per cent. It is to be 
noted, too, that the improvements to ignition advance 
and ny max. (7 deg. and 2-5 per cent., respectively) have 
also their highest values at positions 4 and 8. This 
would seem to show that the type of motion, or “ tur- 
bulence,” superimposed upon the stream by causing 
it to change its direction in passing into the cylinder, 
apart from the effects of (a), has a beneficial effect upon 


Consideration of 
Figs. 10 and 11 make it clear that the effects (b) caused 
by the motion in the induction passages are relatively 
much greater than the variations in the effects of 
directing the inflowing charge through the valves in 





the performance. Further, that, in the present case, 
this beneficial effect is a maximum when the change of 
direction is through 90 deg. 

In spite of the fact that the effects of the directions 
through the ports, Fig. 11 (A), are relatively smaller, 
important conclusions may be drawn from them. They 
demonstrate the desirability of some definite type of 
turbulence in the cylinder. Good “ distribution effi- 
ciencies’’ are obtained in positions 1 and 5, with a 
general rotational turbulence, and with positions 3 
and 7, where rotational turbulence with two vortices 
is to be expected. Positions 2 and 4, with a combina- 
tion of these types, although bad, are not nearly so 
bad as positions 6 and 8, where the resulting motion is 
probably more irregular. The fact that all the corrected 
values of mq max. lie within + 0-4 of the mean value 
shows that the ‘‘ combustion chamber efficiencies ”’ 
(and output per lb. of air) do not vary greatly with 
the direction of inflow. On the other hand, the marked 
differences in the rates of combustion, as indicated by 
the varying angles of advance of ignition, as well as 
by the ability to burn a weak mixture, shown by the 
values of ny max., do indicate that the efficacy with 
which the fuel, as distinct from the air, is utilised, is 
greatly affected by the direction of inflow and the type 
of turbulence so set up. Positions 1 and 5 are the 
most favourable, where the turbulence is most definite 
in character ; but positions 2, 3, and 4 are not speci- 
ally unfavourable when judged from the standpoint 
of weak mixtures. When the modifications to the per- 
formance resulting from the induction passages are 
considered in conjunction with the results of change 
of direction, the reasons for the large variations in 
actual performance, shown in Figs. 8 and 10, become 
clearer. Since these modifications improve the perform- 
ance in every respect with positions 3 and 4, and, to 
some extent, 5, and bearing in mind that the effects of 
direction alone are particularly favourable with these 
positions, the relatively much better performance in 
these cases is clear. This is to be noticed particularly 
with respect to ignition advance, ‘“ distribution effi- 
ciency,” and the ability to burn a weak mixture. So 
high are the modified, that is, actual values of n7 max. 
with positions 4 and 5, that the combustion of the weak 
mixtures is abnormally successful. To account for 
this in the present state of knowledge, one is led to the 
view that, through the abrupt change of direction of 
flow in the ports, by 90 deg. and 135 deg., respectively, 
in positions 4 and 5, the particles of fuel still in the 
liquid state change their positions in the stream of 
‘“‘ mixture,” and the strength of the mixture becomes 
definitely different in different parts of the combustion 
chamber. In other words, some form of “ stratifica- 
tion” might be inferred. Since, however, improved 
combustion of weak mixtures is realised with a quite 
different type of valve by raising the temperature of 
the induction air, the author would defer full con- 
sideration of this matter of the homogeneity of the 
charge in the cylinder until these other results have been 
described. In the cases of positions 8 and 7, with 
corresponding changes of direction of the stream of 
90 deg. and 135 deg., respectively, the particularly un- 
favourable effects shown on Fig. 11 (A) nullify the good 
influence of (4). The fact that in these cases the 
inflowing stream impinges directly upon the cooled 
walls would appear to be the cause of this. 

Full-Power Tests with Single-slot Valves of Varying 
Port Area.—Although the maximum output with the 
four sets, G, H, J, and K, of single-slot valves was 
observed in all eight positions, limitation of time 
allowed only positions 1 and 3 to be studied as regards 
the performance over the complete range of mixture 
strength, referred to earlier as the full-power tests. 
These positions were selected arbitrarily at the outset 
of the tests; position 1, since that would give the 
conditions most favourable towards definite rotational 
turbulence, and position 3, since this appeared at first 
sight to be unfavourable in this respect, but appeared 
also to give the clearest entry of the charge into the 
cylinders. The important data are tabulated in Table VI, 
page 90. From the discussion concerning the effects of 
direction, one is led to consider these results from two 
distinct points of view, viz., first, the differences result- 
ing from the two positions 1 and 3; second, the influ- 
ence of port area upon the performance. Although an 
absolutely rigid separation of the results of these two 
conditions is not possible, certain interesting deduc- 
tions may be made. The need for some definite type 
of turbulence is again demonstrated in these tests, and 
this fact indicates the reasons for certain differences 
in the results. Comparing the two positions, it may be 
said that in position 1 all single-slot valves will give 
a definitely rotational turbulence. In position 3 any 
divergence of the stream entering the cylinder will tend 
to make the turbulence less definite, since it will 
oppose the setting up of the turbulence of the rotational 
type with two vortices referred to earlier. Such diverg- 
ence will obviously be extreme with set K, where the 
slot gives a port area of 75 per cent. of the normal. 
The curves for position 1 are regular in character, and the 
running of the engine was sweet and regular throughout. 
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Those for position 3, while not so regular, indicate 
satisfactory running for sets G, H, and J, but with set K 
the running was very rough and became unstable 
shortly after passing the point of maximum output, 
and the series was abandoned. That this was an effect 
solely of the type of turbulence, or possibly the lack of 
definite movement in the gases, and not of port area, 
is clear, since the results with the normal valves, as 
well as with sets E and F, are quite satisfactory. 

The ‘ distribution efficiencies’ are uniformly better 
with position 1 than with position 3, while in the ability 
of the engine to burn weak mixtures, as indicated by 
the ignition advance and by the values of ny max., 
position 1 shows a marked superiority in all cases. 
The most satisfactory feature of the results with 
position 3 is the order of the values of ng. These are 
slightly better than with position 1, except for set K. 
It is interesting to note that, whereas in position 1 the 
values of nq (and ns) for set K lie generally above those 
for set G, in position 3, where set G (by virtue of its 
high and definitely directed velocity of inflow) is | 
especially favourable towards regular turbulence, the 
results for set G lie much higher than those for set K. 
As a matter of fact, set G in position 3 gives an actual 
value for nq 0-5 per cent., i.e., relatively 2 per cent., 
higher than for position 1, an effect caused by the 
higher loss of heat to the walls probable in position 1. 
Considered from the point of view of port area, it may 
be said that performance with set J is the best with 
both positions. This is conclusive with position 1; | 
with position 3, set H shows a marked superiority in 
burning weak mixtures, as is indicated both by the 
ignition advance and by the values of nz max. A feature | 
of sets G and H in position 3, and of set G in position 1], 
is the extremely weak mixture strength reached before 
Nq falls off, that is, at maximum output. The mixture 
strength is only from 4 to 6 per cent. strong. From 
the practical point of view this would show that it 
may be profitable, in those cases where good fuel | 
economy is all-important, to arrange a high velocity | 
through the inlet ports, assuming that regular turbul- 
ence is ensured by the design, even at the expense of 
higher pumping losses and a smaller output. 

Effects of Higher Induction Temperatures.—In giving 
heat to the induction air supplied to the engine an | 
additional variable, induction temperature, was neces- 
sarily introduced, but against this it was hoped that | 
the results of tests with higher induction temperatures | 
would throw further light on what has already been 
said concerning distribution and turbulence. Three 
series of tests over the complete range of mixture | 
strength were accordingly carried out with each of 
the four sets of valves, normal, A, D, and H, the three 
series with each set being respectively with no heat, | 
with, roughly, 460 watts, and with, roughly, 900 watts, | 
added to the induction air. The leading data are tabu- 
lated in Table VII. The opinion generally held coa- 
cerning the effects of raising the temperature of the 
induction air is that, due to the earlier vaporisation of | 





TasBLE VI.—Data from Single-slot Valves. 
Position 1. 


| « pistri- | | | 








| sas | | 
a jcentage, I» at | bution Ignition | ny | 
Set. | Port | max,| 1-0 | .Bif- | Advance. | max. | 
| Area. | ciency.” | 
| nas | pe. ae ee deg. 
G | 28 | 26-85) 26-3 | 0-979 25 26-85 
H 40 | 27-5 | 26-65; 0-970 | 23 27-3 
J 50 | 27: 25 27°7 
c | 75 29 25-55 
Normal | 100 33 24-7 
G | 28 | 27-35) 26-05) 0-953 39 
H 40 | 27-6 | 26-75) 0-967 31 
5! 25-9 | 0-920 39 
K 75 26°75) — | _- 39 | - 


J | 50 | 28-1 
| 56-7 | 
| max. poss. | 


the fuel, and the consequently smaller proportion of 
fuel left in the liquid state to be influenced by changes 
of direction of the flow of gases in the induction pass- 
ages, distribution to the cylind»rs is improved. Against 
this, it is realised that the higher temperatures of the 
induction air naturally lead to lower volumetric effi- 
ciencies and reduced outputs. So that in practice a 
compromise is made between the advantages of better 
distribution and the drawbacks of reduced volumetric 
efficiency. Although, broadly speaking, the results of 
the present tests are consistent with this view, they 
indicate that the matter cannot be disposed of by a 





general statement. Three conclusions are indicated by 


the results that, first, improvement to distribution | 
follows by no means uniformly from the addition of | 
heat ; second, that neither the reduction of volumetric | 


efficiency nor of output is in direct relationship with 


the quantity of heat added; third, and as a corollary | 
to the second conclusion, that ‘** combustion chamber | 


efficiency ” is not necessarily constant, but may be 
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affected to a marked extent by changes in the tempera- 
ture of the induction air. That the improvement to 
distribution resulting from the addition of heat to the 
induction air varies considerably, is seen from the forms 
of the curves of %q with the four sets of valves, and 
from the data for “ distribution efficiency ”’ given in 


TaBLE VII.—Variation of Induction Temperatures. 
Normal Valves. 





| 





| “* Equiva- | | “ Distri- | 
ree | OE aN - | bution Ignition 
Watts. | ai, Temp., | », max. | nymax. | “pA | eae 
deg. F. | | ciency.” 
| | | 
o | 68 26-7 24-7 0-925 33 
467 113 27-4 26-95 | 0-974 33 
870 | 156 | 27-4 27-0 | 0-974 | 33 
Set A 

o | 6 | 28-0 | 26-2 | 0-93 | 28 
465 | 112 | 28:0 | 27-6 | 0-973 | 28 
910 | 160 | 28-1 | 27-75 | 0-977 | 28 

Set D. 

0 67 28:05 | 26-9 | 0-95 | 33 
467 114 | 28-5 | 28-0 0-975 | 33 
920 | 165 | 28-65 | 28-7 0-984 33 

— ! —— — | — ! — ———————— = 
Set H, Position 3. 
0 69 | 27-6 | 27-2 0-968 | 31 
455 114 | 27-75 | 27-5 | 0-978 | 31 
| 27-6 | 0-969 | 31 
! | | 


the conditions are such that distribution is good at 
ordinary tempertures, no improvement is to be ex- 
pected from an increase in the temperature of the 
induction air. 

If the reduction of volumetric efficiency and the 
reduction of output were each in a regular relationship 
with the quantity of heat added, there would be some 
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uniformity, for the four sets of valves, in the modifica- 
tion to the curves of %q that would follow from the rise 
of temperature of the air. It will be recalled that %g 
Spear. Output 

is given by Vainieies Baas x Constant. So that, 
if both volumetric efficiency and output varied at the 
same rate, the maximum values of “q with any set of 
valves would be constant. They are practically con- 
stant with sets A and H, but vary in quite an indefinite 
way with the normal valves, and again differently, if 
rather more definitely, with set D. This lack of 
agreement of the changes with the different sets of 
valves would seem to show that the temperature of the 
induction air is not the controlling factor, but that 
temperature must be considered in conjunction with 
some other circumstance. The variation in the maxi- 
mum values of 7 with sets A and D indicates that the 
“ combustion chamber efficiency ” varies in these cases, 
while with sets A and H no considerable variation is 
shown. The variation with the normal valves is by 
far the greatest, being from 26-7 per cent. to 27-4 per 
cent., while for set D the increase is from 28-05 to 
28-65 per cent. Although the evidence available is not 
sufficient to draw any very definite conclusions, the 
differences are sufficiently important to justify some 
speculations as to their causes. Raising the temperature 
of the induction air will influence the cycle of operations 
in various ways. Neglecting variations in the inter- 
change of heat with the walls, the pressure-volume 
diagram will be reduced in area inversely as the air 
temperature, ?.e., in direct proportion to the reduced 
weight of charge; that is to say, that 1, the “ air 
efficiency,” would not be altered from this cause. The 
mean temperatures during the cycle would increase, 
slightly with increased induction temperatures, but, 
owing to the slightly increased losses to the walls, the 
actual differences will be negligible ; 7 is thus practic- 
ally unaffected within the temperature range investi- 
gated, either by changes in the rate of chemical reac- 
tions or by dissociation., Since the ignition advance is 
fixed for a series at that corresponding to the best 
value of %q max., only the ability to burn weak mixtures 
will be greatly influenced, and this does not affect 7 
max. So that, assuming the other combustion condi- 
tions to remain unaltered, no great difference to the 
conditions in the cylinders and to 1 will follow from 
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any of these causes, and the argument must be carried 
further. It is recognised that the proportion of the 
fuel that is vaporised at the inlet valve exerts a large 
influence upon the performance, and it is precisely this 
proportion that will be affected by raising the tem- 
perature of the air supplied to the carburettor. The 
effect of improved vaporisation upon distribution to 
the respective cylinders has already been touched upon, 





and, in this connection, the differences between the 
behaviour with the different sets of valves can hardly 
be expected to be very marked. But the movements 
in the charges after passing through the inlet valves 
are obviously very different with the different sets of 
valves, that is to say, different types of turbulence are 
brought about. The effects of these different types 
of turbulence will be different with a gaseous fuel, or 


gl 





one with most of the fuel vapourised, from those with 
the fuel only slightly vapourised. A further condition 
which, although bound up with this, is different for 
these four sets, and thus ought not to be overlooked, 
is the likelihood of part of the charge with the normal 
valves striking the wall on the inlet valve side, i.e., the 
cold side of the cylinder. This is the case also with 
sets A and D, but perhaps to a smaller extent on account 
of the higher inlet velocity. The changes in the forms 
of the curves are similar with all three of these sets. 
With set H in position 3 the flow is directly away from 
the inlet valve side towards the exhaust valve side ; 
further, the turbulence is definite in character. The 
changes in the curves with set H are very slight, and, 
although the evidence is not at all complete, it appears 
reasonable to conclude that where the turbulence is 
definite in character the effects of varying the induction 
temperature are very small, but that where conditions 
of turbulence are relatively not favourable, as with 
the normal valves in particular, considerable improve- 
ment can be expected from suitable addition of heat. 
Tn the present case, raising the “‘ equivalent ” air tem- 
perature, beyond 115 deg. F. leads to no further improve- 
ment. 


THE BARCLAY GRAVITY DAVIT. 


In describing the Union-Castle motorship Winchester 
Castle, in our issue of October 17, 1230, we mentioned 
that she was fitted with a form of gravity davit, 
supplied by Messrs. Barclay Davit Company, Limited, 
City Chambers, Railway-place, Fenchurch-street, E.C.3, 
and now propose to give further particulars of the 
installation, which is illustrated in Figs. 1, 2 and 
3 herewith. The particular object of the design 
is to avoid the outboard thrust, which imposes a 
heavy strain on the ship’s superstructure, decks, &c., 
the outboard thrust being replaced in the Barclay 
davits by an inboard and downward force. At the 
same time, the arrangements adopted give the minimum 
of obstruction on the boat deck, as will be clear from 
Fig. 3, and enable the boats to be launched easily and 
rapidly. 

As is, perhaps, most clearly shown in Fig. 1, the 
boat is suspended from a pair of davits. constructed 
of steel plates and mounted on rollers which run on the 
lower flanges of a pair of channels arranged to form 
an inclined runway. An electrically-operated winch is 
located midway between the davits, and two hoisting 
ropes are taken from this round horizontal sheaves, one 
to each of the davits. One of the ropes is indicated by 
chain-dotted lines in Fig. 1, and it will be seen that it 
passes first over a sheave A, mounted on the runway, 
then round a sheave B on the davit, back to another 
sheave located by the side of sheave A, and then passes 
upwards over two sheaves on the davit head to the 
hook. Neglecting, for the moment, the griping gear 
by which the boat and davits are made fast, it will be 
seen that if the hoisting ropes are paid out, the davits 
will travel down the runways at about one-third of 
the speed of the ropes, until they reach the outboard 
end, when the lower inclined portion will turn into the 
vertical position, so that the davit head overhangs the 
side. In this movement, the davit turns about the 
roller D, the roller E leaving the runway and the roller 
C running round the curved end ; the lower end of the 
davit finally bears against a spring buffer, just 
above the deck level. As soon as the davit comes to 
rest in the outboard position, the boat commences to 
descend, but it can be held stationary at any deck 
level by applying the brake on the winch. It should 
here be noted that, owing to the arrangement of 
pulleys adopted, the boat is lowered on a single-wire 
purchase, although the davit is lowered down the 
runway and turns on a three-part purchase. 

In hoisting up a boat, the operations described take 
place in the reverse order, as will be clear without 
further explanation. It should be mentioned, how- 
ever, that, in the housed position, the boat is supported 
on automatic keel chocks, so that the falls and davit 
heads are relieved of its weight, as will be clear from 
Fig. 2, in which the shackles can be seen to be quite 
slack. This arrangement also prevents the fore-and-aft 
motion, which would otherwise occur with the ship 
pitching heavily in a head sea. The automatic chocks, 
which are clearly shown in Figs. 1 and 3, are each 
formed of a short lever pivoted at its lower end to the 
runway, and fitted at its upper end with a block of 
wood on which the keel rests when the boat is housed. 
One side of the lever is provided with an adjustable 
stop, and, as the boat is hauled up the runway, thc 
roller C on the davit comes into contact with the stop, 
and raises the chock from the position indicated by the 
chain-dotted lines in Fig. 1, so that it lifts the boat 
just clear of the davit. In lowering the boat, the 
movement of the chock takes place in the reverse 
direction, and the arrangement has the additional 
advantage, in this operation, that the application of the 
weight to the davit serves to overcome any initial 
sticking, and ensures an easy start. It should also 











be mentioned that the adjustable stops enable the 
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load on the two chocks to be equalised, and that 
telescopic central keel supports are provided to prevent 
deflection of the boat when in the housed position. 
These supports are shown in Fig. 3. 

To hold the boat and davits fast in the housed 
position, gripes arranged as shown in Fig. 1 are 
employed. One of these is connected to the runway 
by a turnbuckle, passed round the gunwales and under 
the keel of the boat, and attached to a hook on the 
gripe lever, which is pivoted to the runway and also 
bears against a short pin on the davit. The upper end 
of the lever is connected to the runway by a gripe 
in which a slip link is provided, the connection being 
made by a screw so that the tension can be adjusted. 


It will be clear that, when the gripe containing the | 


slip link is tight, both the davit and the boat are held 
securely. When it is desired to launch the boat, it 
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the tide is indicated, 
on a scale of 3 in. 
to the foot, by the level 
of a liquid in these 
tubes. The transmitter, 
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shown in Fig. 1, consists 





of a closed steel chamber ‘ : 
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10 in. in diameter and 
2 in. in depth, to which 
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the larger pipe, on the 
right in the figure, being 
open to the water and 
the smaller pipe being 
connected through the 
| pipe line to the indicator. 
|The pipe line and the 
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Movable Calibrating Link: 


is only necessary to release the slip link on the gripes | upper part of the closed 
at each end, and slacken off the brake on the winch. | chamber are filled with 
The davits and boat will then move to the outboard | kerosene, and mercury 
position, and the boat will descend to the water without | is filled into the larger 
further attention, though it can be stopped in any | tube to balance the pres- 
intermediate position by applying the brake on the | sure head due to the kero- 
winch. The whole operation can thus be carried out | sene. The height of the 
by one man in a few minutes. ;mercury column is, of 

The electrically-operated winches used for the | course, adjusted so that 
davits on the Winchester Castle are of the type patented | the kerosene rises to the 
by Mess.s. Samuel Taylor and Sons (Brierley Hill), | zero of the indicator scale 
Limited, of Brierley Hill, Staffordshire, and were | at the lowest tide level. 
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manufactured and supplied by them. One of Messrs. 
Taylor’s winches was illustrated and described in 
ENGINEERING, Vol. exxix, page 668 (1930). 








DISTANT-READING HYDRAULIC 
GAUGES 

THE ease and convenience with which causes may 
be made to produce effects at a distance by electrical 
devices, are such that other possible methods are apt 
to be overlooked. In certain cases, where only 
moderate distances are involved, hydraulic transmission 
offers advantages. in that it is accurate and reliable 
and requires little or no attention. Messrs. Hydro- 
Indicators, Limited, Bank Chambers, 329, High 
Holborn, London, W.C.1, have given considerable 
attention to the design and construction of hydraulic 
indicating and recording devices, for such purposes 
as the measurement of the depth of liquids in tanks, 
tide gauges, deflection indicators, fine measurements, 
gun directors, ship’s draught ,aug’s, torsion meters, 
speed indicators, and many others. As examples 
of their products, we illustrate above and on page 93 
a tide gauge recently installed at Tilbury Docks and 
a sleeper-deflection indicator used by the Great 


Western Railway Company in connection with their | 


trials of steel sleepers. 

The tide gauge, as installed at Tilbury, is illustrated 
in Figs. 1 and 3, of which the former shows the trans- 
mitter, which is bolted to the piles of the northern 
jetty, 3 ft. below the extreme low-water level. The 
transmitter is connected by }-in. copper piping to 
indicators in the Harbour Master’s and Assistant 
Harbour Master’s offices, some 480 ft. from the jetty, 
the temperature-compensating device, illustrated in 
.Fig. 2, being included in the connecting pipe line. 
The indicators consist of transparent celluloid tubes, 
{ in. in diameter and 7 ft. 3 in. long, and the height of 


| Any additional pressure 
| due to the rise of the tide 
; will then be transmitted 
| through the mercury to 
| the kerosene, causing the 
| latter to rise in the indi- 
| cator tubes. The amount 
| of the rise can be deter- 
| mined, to a first approxi- 
| mation, by regarding the 
| area of the closed chamber as large in comparison 
| with those of the mercury and indicator tubes. With 
|this assumption, and taking the central horizontal 
plane of the closed chamber as datum, we have 
H + pmD pie L (1) 
where H is the depth of the water over the top of the 
mercury in the tube, D is the height of the mercury 
column, and L is the height of the column of kerosene 
in the indicator tube and connecting pipe line; ¢m 
and p; are, of course, the specific gravities of the 
mercury and kerosene, respectively. If now the depth 
of the water is increased by an amount 2, the mercury 
column will fall by an amount z and the kerosene 
will rise in the indicator tube by an amount y. Under 
these conditions, 
(H 2) + pm(D — z) = pe(L + y). (2) 

Now, since the volume of mercury displaced downwards 
| from the mercury tube is equal to that of the kerosene 
which rises in the indicator tube, Az = ay, if A and a 
represent the areas of the mercury tube and indicator 
in (2) 
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| 
| tube, respectively. Then, substituting for z 
| and subtracting (1) from it, we have 

| at 
| z+ N ( 1— pm) = Pky, 


y 1 





whence 
(3) 
x oe 

PR + A (em — 1). 


Clamp brazed to 1% dia.brass 
pipe & bolted to Concrete. 


It will be evident from (3) that, by varying the ratio 
of the areas of the indicator and mercury tubes, and 
by choosing a liquid of a suitable specific gravity for 
the indicator, the change of level of the liquid in the 
latter can be made any desired fraction of the rise or 
fall of the tide. 

Obviously, owing to the great length of the pipe line 
connecting the closed chamber to the indicator, the 
readings of the latter would be affected by changes 
of atmospheric temperature, and, to compensate for 
this, the device illustrated in Fig. 3 is incorporated 
in the pipe line, as previously mentioned. In this 
device, two brass tubes, anchored at one end and 
free to expand at the other, are employed. The free 
ends of the tubes are connected by multiplying levers 
and links to the cylinder and piston, respectively, 
of an expansion cylinder, which is also connected by 





flexible piping, as shown, to the brass tubes. It will 
| be clear that, with this arrangement, any expansion 
|of the tubes will extend the expansion cylinder and 
| withdraw some of the kerosene from the pipe line, 
/ and, by suitably proportioning the parts, the indicator 
|reading may be made independent of temperature 
| variations. The apparatus is calibrated, when first 
| set up, by adjusting the ratio of the multiplying levers 
| by means of the movable calibrating links shown, the 
| arrangement of which will be clear from the figure. 

| Another method of indicating and recording the 
| state of the tide, or the depth of liquid in a tank, is 
| illustrated in Fig. 2. In this case, the level of the 
| liquid in the indicator tube is kept constant, and 
| measurements are made by determining the amount of 
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asshown. To the edges of the discs a Sylphon metallic | 
| bellows is brazed, and the upper disc is provided with a 
| filling cap, a tapped hole for a connecting tube, and a | 
| steel ball through which contact is made with the part of 
which the deflection is to be measured. The trans- | 
| mitters, of which several are employed simultaneously, | 
| are completely filled with oil, and are connected by | 
|means of }-in. “compo” piping to }-in. glass tubes, | 
/30 in. in length, mounted in a frame provided with 
|scales. It will be obvious that the deflection of the 
| sleeper will compress the transmitter against the 
resistance of the spring, and, by forcing out some of the 
| oil contained in the transmitter, will cause the oil 
cdots level in the indicator tube to rise. Actually, the | 
aes. | dimensions of the transmitter and indicator tubes are 
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Suamie fo--tennn----- =“ Jf ----------------]{ | such that the rise of level in the latter is 1 in. for a 
bt deflection of ,'; in. 

| The transmitters, protected by tubular guards and 
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i Pipee/ 
(20346) | sleepers as shown in the plan Fig. 6, those on the two | 
: |sleepers on the left being used for measuring the 
liquid which must be withdrawn from, or returned to, | deflection at the centres, under the chairs, and near the 
the indicator to bring the level into coincidence with a | outer ends. To the next two sleepers, transmitters 
datum line. The liquid is withdrawn into, or supplied | are connected on opposite sides, as shown, to measure 
from, a cylinder fitted «ith a ram operated by a screw | the tilt or rock, while those on the right-hand sleeper 
and handwheel, and the movement of the ram is/are all connected to the same indicator and thus show 
recorded by a pen marking on a paper chart carried on a| the depression or sinkage of the sleeper as a whole. 
cylinder, as shown in Fig. 2. Readings can also be |It was originally intended to record the variations 
taken by means of a pointer moving over the scale 0 


|in level of the oil in the indicator tubes during the 
ZO F. For adjusting the zero, the ram C and scale | passage of a train by taking kinematograph pictures, 
3 —= — a SA eso = the —— | but we understand that, in practice, - = — 
andwheel W, the procedure being as follows : With the | possible to observe the movements visually, the effect 
cock B closed and the liquid in the indicator tube | y the passage of each wheel of a heavy jt train 
adjusted to the datum A, the — . —_ to po | being clearly distinguishable. 
end Z of the scale by means of the handwheel M. e 
scale and ram are bi moved bodily, by means of the 
handwheel W, to an extent sufficient to ensure that the 
mercury in the closed steel chamber, shown in Fig. 1, is g e ; as 
at its lowest level, and a little of the indicating fluid has ‘ e. Bo Poin Many Sern nH A HK 
parent theeman She Sueeny enh oh Sim Ration of he Board of Trade Officials into a number of explosions. 
chamber. The ram c ia then moved, by means of the | Reports of the investigations have been published 
hendwheel M, to bring the pointer to 0 om the scale, | tly, and of some of these we give brief summaries 
after which the cock B can be opened and a measure- | eae v8 8 ‘ 
ment of the height of the tide, or the depth of liquid| °°" : 
in a tank, made by moving the ram so as to bring the | Explosion from a Crane Boiler.—One of the worst 
liquid in the indicator tube back to the datum. It may, | boiler accidents which Cree happened was that in 
perhaps, be pointed out that the movement of the ram | H.M.S. Thunderer, in 1876, when some forty persons 
by the amount Z O is a measure of the distance between | lost their lives. In the long inquiry which was held 
the mercury seal and the low-water or empty-tank | it was shown that though the boiler was being steamed 
condition, so that the procedure explained above is | hard, no one had opened the stop valves, the single 
equivalent to the absolute re-setting of the apparatus. | pressure gauge was out of order and had been shut 
It need only be carried out when the apparatus is first | off, while the safety valves had become inoperative 
set up, or at comparatively infrequent intervals | through sticking in their seats. Such a combination of 
subsequently, when it is desired to check the readings. | circumstances was very exceptional, but they are 
The small reservoir P is provided to supply liquid to the | brought to mind by the perusal of Report No. 3039 
with the explosion of a crane boiler at the 


indicator tube when adjusting the level tothe datum. | dealing Los D C , at 

For the investigations of the deflections of steel | Oldside Works of the United Steel Companies, Limited, 
sleepers by the Great Western Railway Company, | of Workington, Cumberland. The boiler which ex- 
above referred to, the apparatus illustrated in Figs. 4, 5 | ploded was a vertical one, 3 ft. 6 in. diameter, 7 ft. 9 in. 
and 6 has been employed. Fig. 4 is a section of the | high, with a normal working pressure of 80 lb. At the 
transmitter, which consists, essentially, of two brass | time of the accident last July the boiler was 9 years 
dises separated by a strong steel compression spring, | old, and it had been inspected and insured by the | 
which fits into recesses formed in the faces of the dises, | Eagle Star and British Dominions Insurance Company, | 








| BOILER EXPLOSION ENQUIRIES. 








Limited. One of a group of four, the crane to which 
the boiler belonged was used for handling the product 
of two blast furnaces, and as the cranes were only used 
intermittently it became a custom to move the pressure 
gauge from one boiler to another. On the morning 
of the accident, however, steam was actually raised 
in the boiler which exploded, without a pressure gauge 
in place, and as the safety valve ‘‘ was found to be in 
such condition as to be useless, because the brass 
spindle was set fast quite solid in the iron bridge, and 
the spring remained compressed to the original amount 
when the nuts were slackened back and came away 
with the bridge and spindle when removed” no one, 
of course, could say what pressure there was in the 
boiler when it exploded. Had the boiler been fitted 
with a pressure gauge and had the safety valve been 
fitted with means of testing it for freedom, the accident 
would never have occurred. It was perhaps a fortunate 
thing that the boiler failed through the collapse of the 
firebox or the personal injuries sustained might have 
been far more serious than they were. 


Failure of Ironing Machines in Laundries.—Reports 
Nos. 3046 and 3060 refer to accidents to two Decoudun 
ironing machines, the first of which belonged to the 
Oatlands Mount Laundry, Limited, Harrogate, and 
the second to Messrs. Gibson and Reid, Linside Laundry, 
Paisley. In this type of machine a roller about 
9 ft. long and 2 ft. diameter, revolves in a hollow 
steam-heated cast-iron bed of semi-circular formation. 
The bed is of considerable thickness and is stiffened 
by stays or ribs to withstand the pressure of the steam. 
Articles to be ironed are carried through the machine 
by the revolving roller pressing them against the 
highly polished surface of the cast-iron bed. A brass 
plate is provided at the back of the machine to guide 
the finished articles to a bench where they were folded 
by hand and the failure of the cast-iron bed of the 
machine at Harrogate was considered attributable 
to the manner in which the groove for the reception 
of this plate had been cut in the bed. The working 
pressure at the time of the accident was about 60 |b. 
per square inch, but no relief valve was fitted to give 
warning of pressure exceeding this. — In the machine 
at Paisley the failure of the bed was considered due to 
the extension of longitudinal cracks caused by stresses 
set up in the metal by the temperature and pressure 
changes. Both accidents resulted in injuries to work- 
people. In view of the comparatively high steam 
pressure used in such machines it would appear 
desirable that they should be inspected by competent 
surveyors, but neither of the machines in question 
were either inspected or insured. 


Failures of Steam-Heated Plant in Factories.—Reports 
Nos. 3073, 3078, and 3091 refer respectively to explo- 
sions of a digester, a vulcaniser and a fabric press, 
all of which were steam-heated. The digester belonged 
to the Yorkshire Organic Nitrogen Company, Limited, 
and was installed in their works at East-street, Leeds, 
for the production of nitrogenous fertilisers by the 
reduction of scrap leather. It consisted of a vertical 
steel cylinder 12 ft. high, 5 ft. diameter, 4% in. thick, 
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fitted with two manhole doors, the doors and their 
seatings being of cast-iron. The steam pressure was 
about 70 lb. per square inch. On February 11, 1930, 
the bottom manhole ring failed, and parts of both ring 
and door were blown some distance away and damage 
was done to the building. The cast-iron manhole 
rings or seatings were 1 in. thick, and these had 
been riveted to the cylinder shell. The accident was 
considered attributable in the first place to tempera- 
ture stresses set up, but the engineer surveyor-in-chief 


observes, “‘ The design of the manhole ring was not | 


a good one and the material used, cast-iron, is not a 
material which can withstand with certainty the 
process of being riveted for attachment to boilers or 
similar vessels.” The vulcaniser which exploded, 
was a somewhat similar vessel to the digester, being a 
horizontal steel cylinder 13 ft. long, 5} ft. diameter, 
and * in. thick. It belonged to the Pirelli Cable 


Works, Limited, Southampton, and was used for | 


vulcanising the rubber in the manufacture of electric 
cables. 
dished end, and the other by a steel door, around the 


circumference of which were a series of wedge-shaped | 


jugs which engaged in a corresponding series of projec- 
tions on the cylinder end. When turned a short distance 
the door, by means of this bayonet-joint arrangement, 
was forced home on to the U-shaped rubber jointing, 
thus forming a steam-tight joint. A locking pin was 
provided to ensure that the door had been turned 
sufficiently far and that it could not reverse. On the 
morning of the explosion, February 27, 1930, a new 
rubber joint had been fitted, but this was too thick to 


allow the door to be turned far enough for the pin to | 


be inserted, with the result that when the steam pres- 
sure was applied, the door moved back on its wedges, 
and was violently blown off its seating. A similar acci- 


dent had occurred in May, 1923, and the report observes | 


that ‘‘ the facts indicate a serious want of care and 
supervision, and it is fortunate for those responsible 
that no one was killed or injured.” The accident 
described in Report 3091 occurred on Feb. 1, 1930 


Limited, Hinckley, Leicester, where a group of seven 
hand-work steam-heated presses are used in connection 
with the manufacture of fabric goods. The press which 
failed consisted of two cast-iron chests, the lower being 


fixed and the upper movable by means of a screw. Each | 


chest was 6 ft. 7 in. long, 3 ft. 44 in. wide, and 5} in. 
deep. The thickness of the metal varied from } in. 
to 4% in., and there were internal stiffening ribs and 
stays. When new in 1917, the chests had been hydrau- 
lically tested to 45 lb. per square inch, but no subse- 
quent test had been made. It was the practice to 
admit steam to the presses about 6.45 a.m. in readiness 
for work at 8 a.m., steam being shut off for an hour 
at dinner-time and again at 6 p.m., so that they were 
continually subjected to daily variations of pressure 
and temperature. On the morning of the accident steam 
had been turned on as usual, and the press had been 
used, when the front and side of the upper chest 
fractured and opened up about } in. Subsequent 
examination showed that a number of the cast-iron 
stays had been broken for some time, while there was 
a flaw in the central rib. Since the accident the firm 
had insured their remaining presses with a view to 
their periodical inspection. ‘‘ The strength, and there- 
fore safe working,” says the report. “‘ of such structures 
depends on the soundness of the internal stays of cast- 
iron, which cannot be visually examined. A suitable 
hydraulic test at regular intervals is the only safe way 
of ascertaining the conditions of such structures.” 
Explosions of Land Boilers.—The necessity of paying 
particular attention to the quality of the feed water 
for water tube boilers is shown by the report on the 
failure of a tube in a Babcock and Wilcox boiler on 
January 3, 1930, at the works of the British Mannes- 
mann Tube Company, Limited, Newport, Monmouth- 
shire, a firm which made the tube. The boiler was of the 
ordinary land type with the drum fore and aft, and was 
fitted with safety valves to lift at 200 lb. per square 
inch. The evidence showed that this feed-water came 
direct from the town’s supply, and was put into the boiler 


with about two gallons of chemical liquid per 24 hr., the | 


liquid being added to soften the scale. The boiler was 
worked continuously for four cr five months before 
being laid up for cleaning. The scale formed was of a 
hard nature and as much as a }-in. thick, and the explo- 
sion of the tube, it is considered, was due to overheating 
caused by the presence of the scale. While this explo- 
sion occurred to a boiler belonging to an engineering 
firm, Report No. 3079 deals with the explosion of a 
portable boiler belonging to four farmers of Bron Eirion 
Farm, near Holywell, North Wales, one of whom lost 
his life through the accident. The boiler was of the 
locomotive type with a single cylinder engine attached ; 
it was twenty-five years old and was neither insured or 
inspected by a competent person. On May I, 1930, 
steam was raised for threshing, and the accident 
occurred during a temporary stoppage of the threshing 
machine. The explosion was of a violent character, 
and both engine and boiler were blown bodily over 


One end of the vulcaniser was closed by a) 


| the threshing machine. Examination showed that the 
top flange of the front end plate of the fire-box had 
given way entirely. Its thickness had been reduced 
by wear to 7;-in. in places, and there was extensive 
wasting of the whole top plate. None of the farmers 
who owned the boiler had any competent knowledge of 
steam plant; the boiler was not insured, and the 
accident unfortunately, not only led to the death of one 
of the farmers, but to the destruction of both boiler and 
threshing machine; the latter being destroyed by fire. 
Another serious accident is dealt with in the Report 
| No. 3081 in which particulars are given of the explosion 
of a Green’s Economiser at the works of the Old Castle 
Iron and Tinplate Company, Limited, Llanelly, South 
Wales. The economiser at the time of the accident, 
| May 16, 1930, was nineteen years old, but though it 
| was insured and inspected by the Vulcan Boiler and 
| General Insurance Company, Limited, no hydraulic 
| 
| 





test had been carried out since the economiser was first 
put into use. The examination showed that the cast 
iron tubes which failed “‘ had suffered severely by inter- 
nal graphitic wastage, the thickness of sound cast iron 
being in places barely 4; in. This serious wastage was 
| not general, but was confined mainly to the upper ends 
| of the tubes at the ‘‘ cold end,” rapidly diminishing in 
extent below a point about 20 in. down the tube ; the 
thickness of the lower ends of the tubes varying from 
fin. to #-in. The tubes were originally 4,%,-in. outside 
diameter, and 3-in. thick. The explosion resulted in the 


| death of a fireman and the complete destruction of the 


battery of tubes nearer the chimney, and in the partial 
destruction of the other battery which was thrown on its 
side and partly buried in debris. One portion of a header 
weighing about 136 lb., was projected a distance of 
about 135 ft. 


Accidents to Marine Boilers.—Several recent reports 
deal with accidents in small steam vessels, among 
which were two failures of safety valves. In the 
steam trawler Ne!lie Braddock one of the two safety 
valves fractured circumferentially around the inner 


at the works of Mesers. Atkins Brothers (Hinckley), | circumference of the seating. The original metal does 


not appear to have been very sound, and the valve had 
often been refitted. Through this the thickness had 
been seriously reduced and there were signs that the 
attendant had attempted to cause the value to close 
most effectively by hammering on the end of the 
spindle, a most undesirable proceeding. As _ the 
machinery of the vessel was insured, it might have been 
considered that the excessive wear in the valve would 
have been detected during inspection. The accident 
to the safety valve mounting of the Steam Hopper 
Barge “ A.H. No. 4,” belonging to the Ardrossan 
Harbour Company was of a different character and very 
unusual. In this instance the safety valve mounting 
was forced bodily off its joint. through the failure of 
the six }-in. set screws by which it had been secured. 
Four of the set screws had evidently been broken for a 
considerable time, but as the boiler was 28 years old 
and as the joint had not given any trouble, it was 
impossible to say when the first fractures occurred. 
In two other vessels, the S.S. Oakford and the drifter 
Trustful, the accidents occurred in the boilers them- 
selves. In the Oakford, leakage of the stays at the back 
of the boiler combustion chamber led to the wastage of 
the bottom back plates, and finally the formation of a 
hole in the plate through which the water escaped into 
the ash pit. In the Trustful, shortage of water led to 
overheating of the combustion chamber top and the 
buckling of the crown, back and tube plates. The 
tube plate was forced over the tube ends, and the 
contents of the boiler emptied themselves into the 
combustion chamber. The accident was traced to the 
improper use of the water gauges, and it would not 
have taken place, the report says, if the instructions 
regarding water gauges contained in the publication 
| ** Hints to Boiler Attendants on Board Fishing and 
| Other Vessels,” issued by the Board of Trade, had been 
followed. The engine driver had had several years’ 
experience in the management of steam boilers, but his 
| want of knowledge of how to test a gauge glass led to 
| damage estimated at 3001. 








British CHEMICAL PLANT MANUFACTURERS’ ASSOCIA- 
TION.—The official directory of the members of the 
| British Chemical Plant Manufacturers’ Association, 
| which also contains a classified list of their manufactures 
and services, has recently been forwarded to us by the 
secretary of the Association. The book contains 152 
pages, and the first portion comprises an alphabetical 
| list of the members of the Association. In each case 
| the full name of the firm is given; then follow the postal, 
| telephone, telegraphic and cable addresses of the works, 
| head office and London office of the company, together 
| with the codes employed. Finally, a brief list of the 
| products manufactured are given. These are dealt with 
| more fully in the classified list of products and services, 
| and in the succeeding pages of the volume. We would 
|like to suggest that an alphabetical list of the trade 
|names and descriptions of proprietary articles and pro- 
ducts, utilised by the member firms, would further en- 
hance the value of the directory. 
Association are at 166, Piccadilly, London, W.1. 





CATALOGUES. 


Die Steel.—A circular dealing with steels suitable for 
drop-stamp die blocks and illustrating blanks supplied, 
is to hand from Messrs. Hadfields, Limited, Sheffield. 

Electric Plugs.—Circulars describing their safety plugs 
and sockets and adaptors are published by Messrs. M. K. 
Electric, Limited, Wakefield-street, Edmonton, London, 
N.18. 

Noise Prevention.—An interesting and useful circular 
on the prevention of vibration and noise has been re- 
ceived from Messrs. W. Christie and Grey, Limited, 4, 
Lloyd’s-avenue, London, E.C.3. 

Woodworking Machines.—A circular with excellent 
illustrations of their wood planing and moulding machines 
is to hand from Messrs. Thomas Robinson and Son, 
Limited, Rochdale. 

Oil Engines.—A list of vertical oil engines of 5 b.h.p. 
to 22 b.h.p., with specification, general particulars and 
prices, has come from Messrs. The Plenty Still Oil 
Engines, Limited, Newbury. 

Tool Grinders.—Messrs. William Sellers and Company, 
Philadelphia, Pa., U.S.A., have sent us a circular describ- 
ing their tool grinders, in which turning and similar tools 
are mechanically held during grinding. 

Radial Drilling Machines.—A leaf catalogue of radial 
drilling machines made by Messrs. Midgley and Sutcliffe, 
Richmond-road, Bradford, gives particulars of a new 
design for high-speed work with arms of 42 in. or 48 in. 
radius, 8 speeds and 3 feeds. 

Marine Water-Tube Boilers.—We have received from 
Messrs. Yarrow and Company, Limited, Glasgow, a 
circular giving a list of large passenger liners and cargo 
vessels in which their water-tube boilers are installed. 
Excellent illustrations of some of these ships are given. 

Lancashire Boilers.—A circular from Messrs. Penman 
and Company, Limited, Glasgow, S.E., gives particulars 
of two Lancashire boilers supplied to a brewing firm. The 
working pressures are about 80 lb. per square inch, and 
the normal efficiency 80 per cent. with forced draught. 

Wire Brushes.—A catalogue of wire brushes of British 
manufacture is to hand from Messrs. Wire Brushes, 
Limited, Roberttown, Liversedge, Yorks. About 50 
varieties are illustrated, including foundry, brazing, file 
cleaning, boiler-tube cleaning and _ bench-sweeping 
patterns. 

Trucks.—Messrs. J. Collis and Sons, Ltd., 43, Regent- 
square, King’s Cross, London, W.C.1, have sent us a 
circular with particulars of two new sizes of lifting and 
carrying trucks which they are now making, viz., 5 ewt. 
and 10 ewt., each of which is made with two sizes of 
platforms. 

Valves.—Leaf catalogues of automatic mixing valves 
for mixing steam and water, or hot and cold water, and 
balanced pressure steam traps for railway-carriage 
heating, &c., are to hand from Messrs. Drayton Regulator 
and Instrument Company, Limited, West Drayton, 
Middlesex. 

Turbo-alternators.—Messrs. Belliss and Morcom, 
Limited, Birmingham, have sent us a printed copy of a 
report made by the consulting engineer, Mr. A. E. Val 
Davies, on two impulse turbines direct coupled to 
alternators supplied to the Municipality of Bulawayo, 
South Africa. 

Outboard Engines.—A list of the outboard engines for 
small craft made by Messrs. The Coventry Victor Motor 
Company, Limited, Coventry, shows several improve- 
ments, and includes an interesting report on the enclosed 
chain drive from engine to propeller, and a revised pricé 
list of the three models. 

Reduction Gears.—A specification of standard helical 
double-reduction gear units with roller bearings, housed 
in oil and dust-proof cases, is to hand from Messrs. David 
Brown and Sons (Huddersfield), Limited, Huddersfield. 
The ratios range from 10 to 50, and the casing provides a 
baseplate for an electric motor, 

Hardness Tests.—A pamphlet describing the Vickers 
diamond-pyramid hardness testing machine has come 
from Messrs. Wild-Barfield Electric Furnaces, Limited, 
North-road, Holloway, London, N.7. It explains the 
advantages of this machine in comparison with other 
methods of hardness measurement. 

Ventilating Fans.—A catalogue of fans received from 
Messrs. Sturtevant Engineering Company, Limited, 
147, Queen Victoria-street, London, E.C.4, contains 
descriptions of their propeller-type fans for ventilating 
and for extracting steam and fumes, small electric fans, 
the use of guards and shutters, and methods of fixing. 

Magnetic Separators.—A catalogue of magnetic separa- 
tors of the pulley type is published by Messrs. Igranic 
Electric Company, Limited, Bedford. These separators 
are suitable for removing iron that occurs as an impurity 
in food, &c., or as a danger in material that is to undergo 
a grinding operation, and also for the recovery of scrap 
iron from refuse. We have also received a circular 
illustrating a primary resistance self-acting motor starter 
in a wall case. : 








BrItTIsH STANDARD SPECIFICATION FOR THE SAMPLING 
AND ANALYSIS OF CoaL FoR Export.—The British 
Engineering Standards Association have recently issued 
a specification, No. 404—1930, dealing with the sampling 
and analysis of coal for export. This was accompanied 
by a report, by Dr. E. S. Grumell and Dr. A. C. Dunning- 
ham, on the ‘* Sampling of Small Fuel up to 3 in.” These 
documents dealt with a subject of great importance, 
which has been much discussed during recent years. 
Copies of the publications may be obtained from the 


The offices of the | B.E.S.A. Publications Department, 28, Victoria-street, 


London, 8.W.1, at the price of 2s, 2d. each, post free. 
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MECHANICALLY-FIRED FURNACE. 


CONSTRUCTED BY MESSRS. THE TURBINE FURNACE COMPANY, LIMITED, ENGINEERS, LONDON. 
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MECHANICALLY-FIRED TURBINE 
FURNACE. 


AN interesting example of a successful combination 
of two well-known boiler appliances is to be found in 
a new arrangement of the Turbine furnace with a 
sprinkler-type stoker. We illustrate this combination 
in Figs. 1 and 2 above, and give below a summary 
of some tests made on an actual installation. The 
makers are Messrs. The Turbine Furnace Company, 
Limited, 2388, Gray’s Inn-road, London, W.C.1. It 
will be readily recognised from the drawings which 
we reproduce, that the characteristic features of 
the hand-fired Turbine furnace have been retained. 
These are the formation of the grate surface by 
a number of triangular segments, with narrow open- 
ings between them, set in an oblique position ver- 
tically, and square horizontally across longitudinal 
troughs, tapering from front to back, into which 
troughs, air under pressure is introduced. There are, 
however, some differences from the standard design. 
The first of these lies in the creation of the air pressure. 
In the case under consideration the air is supplied from 
a forced-draught fan; in the standard type, the 
pressure is set up by the injector action of a steam jet 
in a Venturi extension of each trough. The second 
difference lies in the provision of a secondary grate, 
without troughs, lying between the furnace proper 
and the bridge. The illustrations show an arrange- 
ment for a Lancashire boiler. 

The object of the extension is two-fold. As will 
be seen in Fig. 2, it is provided with air spaces, but it is 
not intended to act normally as a grate. As a matter 
of fact, the stoker cannot project the fuel far enough 
toreachit. It provides what is virtually combustion 
space, since a supply of secondary air can be admitted, 
when necessary, through the bar spaces. The space below 
the extension is separated from that underneath the 
troughs by a partition provided with a flap operated 
by a chain. The latter space is, in turn, enclosed, 
and a certain quantity of air is passed into it from the 
troughs by way of small openings in their ends. This 
air, as it passes under the grate, is preheated, and its 
regulated admission to the underside of the extension 
through the bridge door, forms an effective means of 
securing complete combustion and reducing smoke. 
The other function of the extension is that of forming 
a grate on to which the incandescent fuel can be 
pushed, and kept burning, whilst clinker is being 
removed from the main grate. To clean the fires, an 
operation usually taking only 3 to 4 minutes, the 
deflector plate at the front end of the trough is raised 
and the bridge door opened. The positions of these 
two flaps at this stage are shown by the dotted lines 
in Fig. 1. The main air supply is thus delivered 
through the extension, and the balanced draught 
conditions which normally obtain on the main grate 
are simply transferred to the extension, and so prevent 
an inrush of cold air during cleaning. The clinker is 
drawn through the firedoor, and, after its removal, 
fresh fuel is deposited, and that on the extension is 
pulled over it. 

The mechanical stoker needs little comment. The 
sprinkler type with sprocket and spring arm has been 
found most suitable, as it is stated to give a good distri- 
bution of fuel, and does not tend to produce unburned 
grit in the flues. The draught is generally produced 
by a fan, and the trunks can be arranged to run either 
below the firing platform as in Fig. 1, or above it. 
Steam jets can, however, be employed if preferred. The 


power required for the fan and stoker gear is low. On| 
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| test it has been found to be, we understand, 3 h.p. for 
one boiler. This test was recently carried out at the 
works of Messrs. The Collyhurst Finishing Company, 
Limited, Manchester. The boiler was of the ordinary 
Lancashire type, 8-ft. in diameter by 30 ft. long. It 
was fitted with an economiser and a superheater, and 
had a chimney 100 ft. high. More steam was wanted, 
but, owing to difficulties on the site, the firm was not 
able to instal another boiler, and attempts were made 
to obtain the increased evaporation desired by the 
installation of an oil-burning plant. This, it is stated, 
resulted in the consumption of from 2}? to 3 tons 
of oil per day at 31. 17s. 6d. per ton. The fuel used 
with the new mechanical-fired Turbine furnace is 
Bridgewater slack, costing 18s. 6d. per ton delivered, 
and the daily consumption is rather less than 4 tons. 
The firm state that where, previously, their oil-fuel 
consumption was practically the same per day more 
or less irrespective of load, their consumption of slack 
is now directly proportionate to the load. 

The duration of the test was 7 hours, the average water 
evaporated being 7,985 lb. per hour, and the average fuel 
consumption 872 lb. per hour. The calorific value of 
the fuel was 12,860 B.Th.U., with an ash content of 
6-2 per cent., and a total moisture of 5-46 per cent. 
The average steam pressure was 160 lb. per square 
inch. The temperature of the feed water as supplied 
to the economiser was 122 deg. F., and to the boiler 
204 deg. F. The superheat temperature was 475 deg. 
F., that of the flue gases, before entering the econo- 
miser 580 deg. F., and leaving the economiser 330 deg. 
F. The CO, content was 11 per cent. The draught 
in the side flues was just under 0-2 in. of water, and 
in the air box at a point under the deadplates was 
0-1 in. of water. As a larger fan than afterwards 
proved to be necessary had been installed, it was 
possible to increase the draught, and a test with a 
draught of 0-75 in. of water under the grate gave an 
evaporation of over 11,000 lb. of water per hour. At 
the normal rate, of approximately 8,000 lb. per hour, 
the water evaporated per pound of fuel as fired was 
9-15 lb., and from and at 212 deg. F., 10-92 lb. These 
give a total efficiency of 82-3 per cent., divided as 
follows: Economiser, 5-90 per cent.; boiler, 72-85 
per cent.; and superheater, 3-55 per cent. This 
result may be favourably compared with the per- 
formances for mechanically-fired Lancashire boilers 
quoted in a paper read by Mr. David Brownlie before 
the Institution of Mechanical Engineers and the dis- 
cussion following it. These data are recorded in 
ENGINEERING, vol. cix, pages 404, 426 and 495 (1920). 








SarETY REGULATIONS FOR LARGE RESERVOIRS.—The 
regulations made under the Reservoirs (Safety Provision) 
Act, 1930, to which we drew attention on page 591 of our 
issue of November 7, 1930, came into force on January 1. 
These require records to be kept on a prescribed form of 
all reservoirs holding more than 5,000,000 gallons of 
water above the adjoining land. These reservoirs are 
also to be periodically inspected by engineers, while per- 
sons interested in adjoining property will be entitled 
to copies of the reports made or to bring the matter 
before the Quarter Sessions, if they allege that the 
various requirements of the Act have not been complied 
with. The Court has then power to make an order and 
impose a penalty up to 500/. on the undertakers. The 
construction of a reservoir under statutory powers after 
the passing of the Act will not exonerate the undertakers 
from any proceedings for damage caused by an escape 
of water to which they would otherwise have been 
liable. A first list of persons qualified to act as inspectors 
and designers of reservoirs under the Act was pub- 
lished in the London and Edinburgh Gazettes of January 9. 
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CYLINDER-HONING MACHINE 
WITH HYDRAULIC TRAVERSE. 


Amonest other improvements effected in the 
technique of engine building which are due to the 
motor-car engineer, that of firishing the internal 
surfaces of cylinders by the process known as honing 
may almost certainly be counted. This process is now 
being increasingly adopted in connection with other 
prime movers, of which locomotive auxiliaries and 
Diesel engines may be cited as examples, and this deve- 
lopment of range is accompanied by an increase in the 
size of the cylinders to be so finished. To supply this 
new field larger and stiffer machine tools, specially 
designed to yield accurate results and for facilitating 
the handling of heavy parts, are called for. The 
hydraulically traversed honing machine, illustrated by 
Figs. 1 and 2 on page 80, is a good example of these 
new tools. Itismade by Messrs. Barnes Drill Company, 
814-830, Chestnut-street, Rockford, Illinois, U.S.A., a 
firm represented in this country by Messrs. Burton, 
Griffiths and Company, Limited, 64-70, Vauxhall 
Bridge-road, London, 8S.W.1. The machine can hone 
cylinders up to 20 in. diameter, and the length of 
stroke of the hone may be varied between the limits 
of 1 in. and 32 in. 

As will be seen from Fig. 1, the machine is of the 
vertical type with a multiple-hone head which is 
rotated by a central spindle. The spindle passes 
through a yoke connected to a hydraulic piston on 
each side of it, and the head is thus reciprocated verti- 
cally whilst rotating. The abrading motion on the 
cylinder surface is a helical one. The revolving honing 
head having a multiple surface, that is, there being six 
or more abrasive strips diametrically opposite to another, 
it cannot readily be displaced axially, and the condition 
of out of roundness, which may arise from the vibration 
or bearing wear of an internal overhung grinding wheel 
riding over hard spots, is avoided. The production 
rate with honing is, of course, greatly increased over 
that of internal grinding by the larger contact area of 
the abrasive in the former process. Again, with a 
honing machine having a floating head relative to the 
drive, specially accurate chucking is not necessary, 
and the time required for setting up is correspondingly 
reduced. The surface finish desired depends with 
honing, as with grinding, on the texture of the abrasive 
material, and in the machine now under consideration 
itis possible with suitable hones to obtain a very high 
degree of accuracy, both in the diameter and in the 
parallelism of the bore. 

Returning to a consideration of Fig. 1, it will be 
evident that the machine is operated by an electric 
motor. For cylinders up to 10 in. in diameter, a 
motor of 10 h.p. capacity is required. Cylinders 
10 in. to 15 in. require 15 h.p., while from 15 in. to 
20 in. need 20 h.p., the motors in all three instances 
running at 1,200 r.p.m. The motor drives, by encased 
silent chains, the spindle gearing at the top of the 
machine and the hydraulic pump at the bottom. 
The gear-box is contained in the upper part of the 
column, near the sloping top, and provides four spindle 
speeds, viz., 354 r.p.m., 250 r.p.m., 180 r.p.m. and 120 
r.p.m., obtained by the levers to be seen near the drive 
gear-casing in the figure. The power transmission to 
the spindle is through hardened-steel crown bevel gears, 
with bronze hubs 7 in. long on the spindle. The 
bearings, including those of the spindle, are either 
radial ball bearings or Timken roller bearings and are 
self-oiling. The spindle is 3 in. in diameter and has 
10 splines, and its weight, together with that of the 








yoke and the hone gear, is taken by an air counter- 
balance. If desired, back gear can be embodied in 
the drive, thus giving four additional speeds of 89 r.p.m., 
63 r.p.m., 45 r.p.m., and 22 r.p.m., respectively. 

The hydraulic pump, which employs oil as the working 
medium, is easily adjusted by a valve control to give 
from 20 to 50 double strokes per minute to the spindle. 
The lever seen on the left of the machine in both the 
figures is the control lever, actuating a multiple-disc 
clutch, by which the rotation of the spindle is started 
or stopped simultaneously with the reciprocating 
movement. By means of the latch on the handle, 
however, these movements can be separated, that is, 
the spindle can be rotated without reciprocating, or 
reciprocated without rotation. The reversal of the 
stroke is effected by stops on the rod, visible to the 
left of the spindle in Fig. 2. By rotating the rod the 
upper stop may be turned out of the way of the opera- 
ting arm on the yoke and the spindle withdrawn to its 
highest position. This, when the standard table is used, 
as in the illustrations, gives a vertical distance between 
the nose of the spindle and the top of the table of 
5 ft. 4 in. The minimum distance, when the spindle 
is as low as possible, is 9 in. The machine is fitted 
with a machined slotted base plate, to which work can 
be directly attached, if necessary, as may be seen in 
Fig. 1, and the maximum distance from the nose of the 
spindle is then increased to 6 ft. 53 in. The table itself 
may be adjusted through a height of 23 in. It is 
normally supported by a central column from the base 
plate, and has a surface of 28 in. by 18 in. The distance 
from the centre of the spindle to the face of the column 
slides is 12} in. The rectangular structure seen under- 
neath the table in Fig. 1 extends round the back of the 
machine and comprises settling and filtering tanks 
for the cooling fluid, which is supplied to the hones by 
a separate pump and is generally either Mineral Seal 
oil or paraffin oil. 

The hones, which may vary from 4 in. to 8 in, in 
length, are provided with an expanding feed and a 
limiting stop, and are arranged to collapse for entry 
into and withdrawal from the cylinder. As the honing 
process is only a method of obtaining a very highly 
finished surface, large-diameter cylinders to be so treated 
must first be bored out, or otherwise machined to within 
0-005 in. to0-008 in. of the finished size. They may be 
then accurately honed to within 0-001 in. of this size. 
Small cylinders, if reamed to within 0-002 in. to 
0-003 in. may be honed quickly to an accuracy of 
0-0005 in. The length of stroke is adjusted so that 
the amount of overrun provided does not result in 
any bell-mouth or taper developing in the cylinder. 
The hones, being long, can span port holes or similar 
recesses in the cylinder, and therefore leave a true 
edge round these openings. The method of holding 
down cylinder liners during work is well illustrated in 
the figures. In Fig. 1, one of a pair of liners is set for 
honing and the second one is ready for the operation. 
In Fig. 2, the jig holding the liners has been slid along 
the table, and the finished liner is being removed while 
work is proceeding on a second. The first jig is loaded 
with a fresh cylinder in place of the finished one while this 
operation is progressing. The machine here described 
is of medium size, both lighter and heavier types being 
manufactured, while multiple-spindle machines for 
finishing, say, eight cylinders of a cylinder block are 
also made for mass production purposes. 

The heaviest duty machine is capable of dealing 
with cylinders of 16 in. diameter and 54 in. long. 
This machine has a stroke of 56 in. The floor to 
floor time of a cylinder of this size is said to be 25 
minutes. 








SALVAGING SUNKEN WaArsSHIPsS AT Scarpa FLow.-— 
Messrs. Cox and Danks, Limited, Ulster Chambers, 168, 
Regent-street, London, W.1, who are engaged on the 
salvage of the ex-German fleet at Scapa Flow, have 
recently successfully raised the 20,000-ton battle cruiser 
Von der Tann. This vessel had Jain keel uppermost in 
13 fathoms of water, since she was sunk on June 21], 
1919. The total tonnage now raised by Messrs. Cox 
and Danks, since they commenced operations at Scapa 
Flow in 1924, is 150,000, and included in this total are 
4 battle cruisers, 1 battleship, 1 light cruiser, and 25 
destroyers. Early in the present year salvage operations 
will be directed to the 25,000-ton battleship Prinz Regent 
Luitpold. 

Tre Institute oF Fueu.—aAs already announced in 
ENGINEERING, vol. exxx, page 561 (1930), the first Mel- 
chett Medal of the Institute of Fuel has been awarded to 
Dr. Kurt Riimmel, of Diisseldorf. The Medal will be 
presented by Sir David Milne-Watson, President of the 
Institute of Fuel, at the Institution of Civil Engineers, 
Great George-street, London, S.W.1, on January 23, 
at 6.30 p.m. Following the presentation, Dr. Rimmel 
will deliver the Melchett lecture, taking as his subject 
“The Calculation of the 
Regenerators.”” Admission to the meeting is free and 
no tickets are required. 
meeting, a dinner will take place at the Connaught 
Zooms, Great Queen-street, London, W.C.2. The 
offices of the Institute are at 53, Victoria-street, London, 
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Thermal Characteristics of | 


Immediately following the | 


YEAR BOOKS AND ANNUALS. 

The Colliery Manager's Pocket Book, 1931.—The 
total quantity of saleable coal raised in Great Britain, 
| during 1929, was nearly 258 million tons, as compared 
| with 237 millions in 1928, and 287 millions in 1913. 
' In 1929, the average net selling value of the coal was 
13s. 5:2ld. and the wage earners employed under- 
ground totalled 762,338. These figures have been 
drawn from the section, headed mining statistics, 
| contained in the 1931 edition of The Colliery Manager's 
Pocket Book. This useful little volume, which is now 
in its sixty-second year of publication, is edited by 
Mr. Hubert Greenwell. It contains much interesting 
matter regarding the management and operation of 
collieries, and detailed chapters are devoted to such 
subjects as coal and its by-products, surveying, mine 
ventilation, rescue and ambulance, strength of materials, 
machinery, explosives, and electricity in and about 
mines. Space is also devoted to the Coal Mines Act, 


1930, and to the consideration of various legal subjects, | 


such as the valuation and rating of mineral property. 
Lists of Inspectors of Mines, of Government offices, 
departments and committees dealing with collieries, 





and of mining institutes and trade societies are included. | 


The volume which also comprises a diary, together 
with postal and other official information, contains 
well over 500 pages, and is published by Messrs. The 
Colliery Guardian Company, Limited, 30 and 31, 
Furnival-street, Holborn, London, E.C.4. 
the usual dark-green cloth cover, the price is 3s. net. 
Addressbuch der Zement, Kalk, Gips Industrie.-—To 


Bound. in | : : : Fae 
and concrete-lined cast-iron pipes, pig iron, tar, and 


foreign readers probably the most interesting part of | 


the Adressbuch der Zement, Kalk, Gips Industrie, a new 
edition of which has now been published by the Verlag 
der Bau-Kurier G.m.b.H., Knesebeck Strasse 30, 
Berlin-Charlottenburg 2, at the price of 15 marks, will 
be the excellent illustrations of the various German 


works at which these materials are manufactured. As | harncalde . naaciherunniGemnant scontarassaltanien 
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|the title implies, the book is principally a directory, 
| but in the case of German firms the information given 
}includes such further details as the number of work- 


| people employed, the number and types of the kilns | 
ee Pro ype | have reached us from Messrs. Henry Simon, Limited, 


}and other equipment in use, the kinds of product 
| marketed, the capital and the trade or other associa- 
tion with which the firm is connected. The names and 
officials of these associations are also included, while 
the firms are listed both alphabetically and geographi- 
| cally by districts. In the case of foreign organisations 
the information is, obviously, not so detailed, but it 
avould appear that the names and address of most of 
the important firms in Europe and other countries have 
been included. To judge by the data given for British 
firms, this has been carefully and accurately compiled, 


and should therefore be of great utility to those engaged | 


in these industries. 

The Practical Engineer Electrical Pocket Book and 
Diary for 1931.—An interesting and unusual feature in 
works of this kind, which is included in The Practical 
Engineer Electrical Book and Diary for 1931, published 
by Mr. Humphrey Milford, Oxford University Press, 


Amen Corner, London, at 2s. 6d. net, is a section dealing | 


with modern methods of controlling valves from a 
distance by electrical means. This, however, might 
well be amplified by reference to other systems than 
the one described, and improved by the inclusion of 
a clearer drawing. In a short section devoted to 
steam production nearly half the space is allocated to 
the subject of water-softening. Though this is an 
important factor, to give it all that emphasis indicates 
a certain lack of proportion, especially as only two 
types of water-tube boilers are referred to and no 
mention at all is made of equipment now available 
for generating steam at extra high pressures. In the 
telephone section reference to automatic operation is 
meagre in the extreme. While it is obvious in a book 
of this kind that detailed treatment is impossible, the 
inherent “scrappiness’”’ might advantageously be 
counteracted by the inclusion of something in the way of 
a bibliography. Room for this might be made by the 
omission of data on depreciation which were prepared 


by Mr. R. Hammond some twenty-five years ago, and | 


are now therefore, not of much service. It is a pity 
that certain well-known articles are ascribed to indi- 
vidual firms when, in fact, they are manufactured by 
many others. This may deceive the unwary. 

South and East African Year Book, 1931.—Although 
primarily intended as a guide book for immigrants, 
tourists and other travellers to South and East Africa, 
The South and East African Year Book contains much 
of interest to manufacturers, merchants and business 


men interested in the importation and exportation of 


goods to and from the areas covered by the work. 
The volume is literally packed with information on 


| such subjects as Customs tariffs, currency, weights and | 


measures, means of transport, irrigation, mining and 
| minerals and mining laws, languages spoken, and 
| population and resources, of the Union of South Africa, 
| Swaziland, Basutoland, Bechuanaland, Southern and 
| Northern Rhodesia, Portuguese West Africa, South- 
West Africa, Kenya Colony, Uganda, Tanganyika 
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Territory, Nyasaland, Portuguese East Africa, and 
Mauritius. As was the case with former issues, the 
book, which is now in its thirty-seventh edition, is 
divided into three main sections respectively devoted to 
South Africa ; East Africa; and hunting, fishing, &c. 
In the last section are lists of the chief scientific and 
cultural societies of the Union, of representatives in 
London of Colonial and other Governments, and a 
bibliography of recently-published books dealing with 
South and East Africa. An exceptionally useful atlas 
of South and East Africa, consisting of 64 pages of maps 
in colour, is included, together with plans of various 
African Harbours. The book contains a good index, 
and this, containing as it does over 2,000 place names, 
constitutes a gazetteer of the portion of the African 
continent covered by the work. The volume comprises 
about 1,000 pages; it is edited by Messrs. A. Samler 
Brown and G. Gordon Brown, and is published, for 
Messrs. The Union-Castle Mail Steamship Company, 
Limited, 3, Fenchurch-street, London, E.C.3, by Messrs. 
Sampson Low, Marston and Company, Limited, 100, 
Southwark-street, London, S.E.1. The price is 2s. 6d. 
net, or post free, 3s. 

Diaries and Pocket Books.—We have received a 
handsome leather-bound pocket diary from Messrs. The 
Staveley Coal and Iron Company, Limited, near Chester- 
field. In addition to the usual postal and other data, the 
diary contains a great deal of information on the manu- 
factured products of the firm, which include cast-iron 


chemicals.—A particularly neat leather- bound note-case, 
and pocket diary combined, has come to us from 
Messrs. English Steel Corporation Limited, Vickers 
Works, Sheffield. In addition to some pages of tabulated 
technical data, the diary contains illustrations of large 
high-pressure forged boiler drums and other outstand- 
ing products of the firm.—A useful pocket diary, 
addressed to us by Messrs. Ardeltwerke G.m.b.H., 





tions of cranes and other equipment recently produced 
by the firm. 
Almanacs, Calendars, etc.—Daily tear-off calendars 


Cheadle Heath, Stockport ; Messrs. William Jessop and 
Sons, Limited, Brightside Works, Sheffield; Messrs. The 
Cambrian Wagon Company, Limited, East Moors-road, 
Cardiff; Messrs. Harrison and Sons, Limited, Printers, 
44-47, St. Martin’s Lane, London, W.C.2; Messrs. 
Henschel und Sohn A.-G., Kassel, Germany; Messrs. 
Ransome and Marles Bearing Company, Limited, Stanley 
Works, Newark-on-Trent ; Messrs. Ashwell and Nesbit 
Limited, Barkby-lane, Leicester; and Messrs. The 
Davenport Engineering Company, Limited, Harris- 
street, Bradford.—Weekly refills for their calendar, 
have been forwarded to us by Messrs. Welin-Maclachlan 
Davits, Limited, 40, St. Vincent-place, Glasgow, C.1.— 
A wall telephone card has reached us from Messrs. 
The County of London Electric Supply Company, 
Limited, County House, 46-47, New Broad-street, 
London, E.C.2.—A stainless-steel ash-tray has been 
received from Messrs. J. and H. McLaren, Limited, 
Midland Engine Works, Leeds.—Messrs. The Premier 
Filterpress Company, Limited, Finsbury Pavement 
House, Moorgate, London, E.C.2, have sent us 
monthly refills for their desk calendar together with 
two small pocket calendars.—Messrs. Hopkinsons, 
Limited, Huddersfield, have forwarded a_ set of 
monthly refill cards for their ‘* moving-ring ’’ calendar. 
—Monthly refill cards for their calendar have been 
addressed to us by Messrs. J. Evershed and Company, 
Fairfield-road, Bow, London, E.3.—A pack of playing 
cards has been sent by Messrs. Reason Manufac- 
turing Company, Limited, Brighton.—Messrs. Beecroft 
and Partners, Limited, Retort Works, Mappin-street, 
Sheftield, have forwarded to us a useful wall thermo- 
meter.—We have received greeting cards from the 
President and Council of the Electrical Contractors’ 
Association, 15, Savoy-street, London, W.C.2 ; Messrs. 
Gas Chambers and Coke Ovens, Limited, Artillery 
House, Westminster, London, 8.W.1; Messrs. Cirrus 
Aero-Engines, Limited, Aircraft Depot, Waddon, 
Croydon, Surrey; and Messrs. Morris Commercial Cars, 
Limited, Birmingham. 








InstiruTION OF NAvAL ARCHITECTS.—The Council of 
the Institution of Naval Architects has awarded the 
Yarrow Scholarship in marine engineering, for 1930, to 
Mr. W. J. Reynolds, of Messrs. Alexander Hall and 
Company, Limited, Aberdeen. The scholarship is of the 
value of 1007. per annum, and will be held at Glasgow 
University for four years. 


EXPANSION OF CANADIAN NICKEL Works.—The Inter- 
national Nickel Company is now approaching the com- 
pletion of its new programme of expansion at the Frood 
mine, the nickel and copper smelting plants and refineries 
at Copper Cliff, near Sudbury, and at Port Colborne, 
all of which works are in Ontario, Canada, and the 
precious-metals recovery plant at Acton, in this country. 
It has recently been suggested in Canada that nickel- 
steel rails might be used on curves and at crossings. 
This would provide a new outlet for the metal nickel. 
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BELLOWS FALLS HYDRO-ELECTRIC 
DEVELOPMENT ON THE CONNEC- 
TICUT RIVER, U.S.A. 


INTEREST attaches to the Bellows Falls develop- 
ment of the New England Power Association, 
located on the Connecticut River, U.S.A., for several 
reasons, among these being historical connections, 
certain features of design, as well as unusual flood 
conditions which supervened during the most active 


adopted and the flood surface elevations at various 
points. The aerial view, Fig. 3 on page 99, shows 
the same area, but looking in the opposite direction. 

The Bellows Falls canal, which acts as the head- 
race of the hydro-electric plant, is one of the oldest 
artificial waterways in the New England States. 
It was constructed in 1792, being then financed with 
English capital. It was the plan of the promoters 
of this canal project to make the Connecticut River 
navigable for some hundred miles above Bellows 
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period of the construction programme. Moreover, 
very few hydro-electric plants are situated quite 
close to or within a town, as is the case in this 
instance, the Town of Bellows Falls, Vermont, a 
manufacturing centre, almost completely surround- 
ing the hydro-electric development. 

The map reproduced in Fig. 1 indicates the 
position of Bellows Falls and its relation to the 
remainder of the Power Association system and 
the New England States. The plan, Fig. 2, on 
page 98, shows the actual locality and indicates how 
it is set almost in the middle of the town, while the 
small scale sections show features of the scheme 


Falls. The scheme attracted a considerable amount 
of attention in England where it was regarded as “a 
source of commerce and wealth to draw closer 
between the two countries the ties of amity,” as a 
writer of 1797 expressed it. The original canal 
was only 22 ft. wide, and its maximum depth of 
water was 4 ft. It was, however, widened to 
75 ft. at its narrowest point and deepened to 








17 ft. in 1875, and improvements were also car- 
ried out later. Mills bought water from it to work 
their own waterwheels, the total capacity being 
approximately 10,000 h.p. The New England Power 
Association, a subsidiary of the International 


Hydro-Electric Corporation, recently took in hand 
the reorganisation of the whole undertaking, and 
now has a modern hydro-electric plant at the site 
of Bellows Falls, of much greater capacity than 
was possible under the old arrangement, having, 
in fact, an output of 60,000 kw. 

Before describing this, some particulars may be 
given of the phenomenal flood conditions of Novem- 
ber, 1927, when the plant was under construction. 
An exceptional flood passed down the Connecticut 
River on the 4th and 5th of that month, destroying 
many homes along its banks, doing thousands of 
dollars worth of damage, and resulting in the death 
of many people. Roads were washed out and 
numbers of bridges were carried away, while rail- 
| road traffic was completely disorganised. This event 
| seriously handicapped the construction operations 
on the Bellows Falls hydro-electric plant. 

There are several accounts of great storms in 
New England previous to that of 1927, and reliable 
records of two in particular. One of these occurred 
on October 3-4, 1869, and the other was on 
July 12-13, 1897. The storm of 1869 is noted as 
the greatest on record for the area, with a maximum 
rainfall of 12-35 inches in 36 hours. The storm of 
1927 affected a smaller area, with differing amounts 
of rainfall and had a lower recorded total than 
either of the earlier storms, the maximum being 
9-65 in. at Somerset. In spite of this, however, 
the flow of the Connecticut River between Vernon 
and Holyoke exceeded all previous records, includ- 
ing the storms above mentioned. This was probably 
due to the fact that the 1927 flood occurred late in 
the autumn when vegetation had been killed by 
frost and evaporation was reduced as compared 
with the evaporation of the earlier maximum floods 
of October and July when conditions for high run off 
were less favourable. The month of October, 1927, 
had also been exceptionally wet, so that the ground 
was saturated and the streams already full when 
the storm occurred. 

The flow at Vernon, Vermont, 30 miles below 
Bellows Falls, during the 1927 flood, according to 
the Geological Survey Water Supply Paper 636-C, 
was estimated at 155,000 cusecs, and at White 
River Junction above Bellows Falls, at 148,000 
cusecs. The catchment area in the former case is 
6,300 square miles or about 25 cusecs per square mile. 

In the reconstruction which has recently been 
carried out, the old dam at the head of the Falls 
has been replaced by a new structure on the same 
site, with the object of securing better pond control. 
The old canal has been deepened and lined with 
rock. The new powerhouse is located a few feet 
downstream from the site of the old gate house. 
The draft tubes are cut down through solid rock 
below the power house, and an S-shaped tail-race 
channel roughly parallel with the rapids at the foot 
of the falls carries the water away from the station. 
The total head now available is 60 ft., which is an 
increase of 11 ft. over the possible maximum head 
of the old layout. This has been made practicable by 
the use of crest gates and flash-boards on the new 
dam, which is of the overflow gravity type founded 
on rock. Its position is shown to the left hand of 
Fig. 2. It embodies two 115-ft. roller-gate sections 
and three sections ranging from 100 ft. to 121 ft. 
long, each of which is equipped with flash-boards. 
The dam is illustrated in Figs. 4 to 6 on page 99, 
and Figs. 7 to 12, on Plate VI. The general 
drawings, given in Figs. 4 and 5, show the piers 
between the various sections to be 8 ft., 12 ft., and 
15 ft. thick. They support an operating bridge of 
steel construction. In order to give a larger per- 
centage of easily controlled spillway capacity, the 
crest of the roller-gate sections was made 5 ft. 
Jower than the rest of the dam. 

The flash-boards, as may be seen in Fig. 11, are 
13 ft. high. They are supported by needle beams, 
shown in Fig. 8, let down into cast-steel sockets 
set into the crest of the dam. The needles are 
16 in. I-beams, spaced at 6 ft. 3 in. centres, and 
the flash-boards, 4 in. planks. The upper ends of 
these flash-board needles are held in a trip latch 
which slides in vertical guides on the operating 
bridge. In general, after clearing the flash-boards, 
the needles are lifted out of the sockets by a hoist, 
by which they are drawn up the vertical guides. 








They can, however, also be released quickly from the 
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operating bridge in case of an emergency by trip- 
ping the connection between the top of the flash- 
board needles and the bridge. This bridge extends 
the entire length of the spillway and carries a 25-ton 
gantry crane which is used in the tripping and 
handling of the needles. In normal working, if it is 
desired to remove boards at the top in order to 
provide additional spillway capacity, these can be 
pulled up separately or in panels by the crane and 
stored until replacement is necessary. If an entire 
bay is to be cleared the normal procedure is to lift 
the needles one after another by the special crane 
hook attached to the top, pulling them out of the 
sockets in the crest, and lifting them clear of the 
water by sliding the latches up the guides. The 
needles are then left suspended in the raised position 
until it becomes necessary to replace them. If this 
procedure is followed before the boards have been 
taken out, such boards as have not already been 
removed are lost downstream. As a final alternative 
the crest can be cleared in an emergency by simply 
tripping the latches and releasing the beams at the 
top, allowing them to be carried down stream with 
the boards. The emergency tripping operating can 
be performed by one man with a hammer and affords 


a last resort in case all sources of power should fail, | 


though this, under the Bellows Falls conditions, is a 
very unlikely contingency. 

An interesting phenomenon has been experienced 
in connection with the needle beams. The tongues 
at the bottom ends of these are bevelled and fit into 
bevelled sockets in the dam. These bevels were 
provided in order to reduce the force necessary to 
disengage the needles. Dynamometer tests have 
shown that a pull of about 4,500 pounds is required 


to lift a beam from its socket, but in spite of this | 


the beams have repeatedly shown a tendency to 
rise of their own accord, causing leakage under the 
flash-boards, although to date none of them has ever 
risen entirely out of its socket. A holding-down 
device has now been installed to prevent this. 


Flash-board needle sockets are also provided in 
the upstream side of the dam above the roller gates, 
so that temporary flash-boards may be placed in 
front of these for purposes of inspection or repair. 
These sockets and flash-boards were made use of 
during construction and made possible the unwater- 
ing of the area immediately above the gates in 
advance of the replacement of the dam coffer, after 
the latter had been destroyed in the flood. 

The roller gates, illustrated by Figs. 7, 9, 10 
and 12 on Plate VI, and Fig. 6 on page 99, are the 
longest of their type so far installed in the United 
States, and are among the more notable examples 
in point of size installed anywhere. They are of 
the M.A.N. (Maschinenfabrik Augsburg-Niirnberg) 
type, and consist of steel cylinders 13} ft. in diameter 
and 121 ft. long overall. To the cylinders are 
attached steel aprons, provided with oak sealing 
strips which, when the gates are closed, bear on 
steel sills at elevation 95, so that the height of 
the gates, in the closed position, becomes 18 ft. 
The end seals are of oak bearing upon hollow 
plate steel faces set in the concrete piers. Each 
gate is operated by means of a motor-driven hoist 
jat one end, the cylinder being stiff enough to 

resist torsional stresses. The gate is rolled up an 
|inclined rack by a chain, as shown in Figs. 6 and 
|9. The rate of travel is } ft. per minute, and 
| the clear waterway with the gate in its open 
| position is 115 ft. long by 25 ft. high. This type 
of gate was adopted mainly on account of the 
| size of unobstructed opening which it provides, an 
|advantage of considerable moment in conditions 
under which there is the possibility of trouble due 
to ice or floating débris coming down the river. 
The ends of the gates are easily kept free from ice 
| by a moderate amount of heating. The end seals 
} are prevented from freezing up by heaters used in 
the cellular steel facings in the piers. Each gate 
requires about 8 k.w. for this purpose. No serious 
tendency to freeze along the bottom seal has been 











| experienced, but the practice is to open each gate 
a few inches once a week, in order to make sure 
| that it will be in condition to operate when required. 
The combined capacity of the turbines and the 
two gates at a pond level of 113 is about 70,000 
cusecs. Floods of this magnitude are expected 
about once in three years. 

The combination of roller gates and stanchion 
flash-boards provides very flexible operation condi- 
tions and insures spillway capacity under all 
conditions as far as is practicable. The roller 
gates afford an easy method of passing normal 
floods and regulating the pond level to any desired 
|height, while the stanchion-type boards provide 
for emergency spillway capacity, which can at all 
times be made available. Replacement of the 
boards is accomplished after drawing down the 
pond through the turbines and roller gates, after 
a flood has dropped to a discharge of about 20,000 
cusecs. 

The roller-gates and flash-boards were subjected 
to a severe test in March, 1929 on the occurrence 
of a large ice flow. A field of ice, practically as 
| wide as the river, and of considerable length, came 
|down from above the arch highway bridge on one 
‘occasion, striking the boom at the head of the 
canal and then swinging around into the flash-board 
bays. The impact was sufficient to break the 
shackle and bolt of the boom anchorage and tear 
out some of the flash-board needle beams. The 
roller gates and all details of the dam equipment 
stood this test extremely well, suffering no damage. 
Operating experience indicates that roller-gates 
should be opened wide before ice hits them, in 
order to avoid risk of impact against the apron, 
or having to lift the apron up through the ice. 

The boom just referred to as stretching across 
the head of the canal is shown in Fig. 21 on page 100. 
and its construction is illustrated by the details, 
Figs. 22 to 25. It consists of five 100-ft. sections 
and one 50-ft. section, and is stretched from the steel 
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arch highway bridge shown to the extreme right 
of Fig. 3, to a point on the end section of the 
dam, where the main boom end is held by 1-in. 
cables from the pier and abutment. The 50-ft. 
section closes the small gap remaining. Fig. 23 
shows the boom in elevation, and Fig. 22 shows it 
in plan. Each section consists of a braced frame, 
13 ft. 6 in. wide from upstream to downstream 
face. The upstream face is 5 ft. deep, and consists 
of 4 in. by 12 in. horizontal timbers, supported at 
6-ft. intervals by 8-in. by 8-in. verticals. The 
latter are fixed to a floating frame, consisting 
at the front of two 12-in. by 12-in. timbers, and 
two other 12-in. by 12-in. sections, composed of 
4-in. by 12-in. planking. 

At the back is one 12-in. by 12-in. timber, and 
two other 12-in. by 12-in. sections, also made up 
of 4 in. by 12 in. Cross bracing of 4 in. by 12 in. 
extends between the front and back ribs, as in 
Fig. 22, with 12-in. by 12-in. distance pieces at 6-ft. 
spacing. Struts at the same points, and of 6-in. 
by 8-in. section extend from the bottom of the 
front apron to the back rib. The main sections 
are connected by lengths of 1g-in. chain, and 1}-in. 
steel cable is stretched from end to end of the 
units, as shown in Figs. 22 and 23. Fig. 25s a cross- 
section of the 50-ft. end unit, and Fig. 24 shows the 
manner in which this is attached to the nearest 
100-ft. unit. 

The portion of the canal which was enlarged and 
used as a headrace is approximately 1,700 ft. long. 
It is illustrated in Fig. 13, on Plate VI, Fig. 19 
being a view of the finished channel in use. Figs. 
15'to 18 are drawings of this portion of the work, 
and Fig. 20 a view taken during construction. The 
material taken out was largely glacial till, except 
for some rock in the bottom of the canal, and at 
its lower end. The canal is lined, except where 
it is cut through solid rock. Lining was adopted 
on account of the unstable character of the material, 
and as the top width of the canal is more or less 
restricted by buildings. 

The sides of the lined portions have a slope 
of 1-25: 1-0, above which is a vertical retaining 
wall extending between the normal operating 
levels. The lining of the slopes is 1 ft. 6 in. thick, 
of heavy cut rock, carefully pitched to as even a 
surface as possible. This pitching is supported at 
20-ft. intervals by concrete ribs 1 ft. 6 in. wide by 
3 ft. deep, extending from the bottom of the canal 
up to the base of the vertical wall. The footings, 
ribs and retaining wall are all reinforced with 
interlocking l-in. rods. Among the changes involved 
by the widening of the canal was the replacement 
of a bridge composed of several arches by a single 
concrete arch bridge, which may be seen in the 
centre of Fig. 3, on page 99. 

The lining has proved very satisfactory in service. 
No damage was done to the canal paving, which 
was in place at the time of the flood of November, 
1927, although the receding waters left such an 
amount of débris behind that the services of two 
steam shovels and six lorries were required for 
several days to remove it. 


(To be continued.) 








Expert TRANSLATORS.—The panel of expert trans- 
lators which has been organised by the Association of 
Special Libraries and Information Bureaux of 26, Bed- 
ford-square, W.C.1, now covers some 120 names of 
approved translators. The languages which can be 
dealt with include Arabic, Czech, Danish, Dutch, French, 
German, Greek, Italian, Latin, Polish, Portuguese, 
Rumanian, Russian, Spanish and Swedish, together with 
certain uncommon languages such as Castillian and 
Hindustani. The service given by this panel should be 
of great value, particularly in tevhnical spheres. In all 
the common languages, the subjects with which a trans- 
lator is familiar, as well as the language are listed, so that 
proper technical translations may be expected. Many 
people will have experienced dissatisfaction after employ- 
ing a translator who failed not from any lack of acquain- 
tance with the language with which he was dealing, but 
owing to insufficient knowledge of the subject concerned. 
This panel of expert translators should eliminate trouble 
of this kind in the future. In the case of uncommon 
languages, it is usually not possible to limit a trans- 
lator’s sphere so rigidly, but in such languages, highly 
scientific or technical translations are little likely to. be 
required, The services of the Association in connection 
with this panel is free to its members. Outsiders are 
charged two guineas for each introduction to a special 
translator when made. As far as the Association is con- 
cerned, there is no later charge in connection with work 
done by individual translators. 
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THE FUNCTION OF TECHNICAL 
MUSEUMS. 


Many presidential addresses give the impression 
that their authors have found difficulty in settling 
on a subject about which to talk. This is probably 
due to the very large number of such addresses 
which are delivered every winter, and a feeling that 
all that can usefully be said about this or that matter 
has already been utilised by some one else. It is 
difficult to believe, however, that such a point of 
view has any justification. When a man _ has 
behind him the achievement and experience that 
justify him in being elected to a presidency he 
must have accumulated special knowledge and 
developed an individual point of view which will 
make some account of his own sphere of work both 
interesting and profitable. An excellent example 
of the value of a president talking on the subject on 
which he is an authority was given by the recent 
presidential address delivered before the Junior 
Institution of Engineers by Sir Henry Lyons. The 
address dealt with Technical Museums and their 
Value to Engineers, on which he is certainly among 
the leading authorities in this country. 

Sir Henry gave some account of the various 
technical museums in different parts of the world, 
and of the subject matter with which they have 
to deal, but perhaps to many of his hearers the 
most surprising part of the information he had 
to give related to the present day. It seems as 
though, during the present century, the use of 
technical museums for the purposes alike of 
national culture and_ professional education 
being recognised in many parts of the world as 
it never was before. Technical museums are not 
new institutions. One was established in Paris by 
the Conservatoire des Arts et Métiers at the end 
of the eighteenth century, and our own Science 
Museum started at the middle of the nineteenth 
century. The collections at the Conservatoire 
have been developed and arranged largely to suit 
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the teaching requirements of that institution, and 
presumably, therefore, have found their immediate 
public in the students brought to it by its courses. 
The Science Museum, on the other hand, and the 
institutions in other countries that have followed 
it, have aimed at inspiring a more varied attendance. 
For a long time, no such advantage was taken of 
the Science Museum as its organisers had hoped. 
Large sums of money, indeed, were spent on it. 
though it may be questioned whether, even in this 
respect, it did not fall between two stools, for 
though the expenditure was large, the expense 
necessary to satisfy the scheme with which it 
was coupled was still larger. It cannot, in fact, 
be said that at any time during the last century 
the Science Museum was able to play the part in 
national culture that had been hoped of it when 
it was conceived. 

In the present century, however, the aspiration 
of the peoples of most countries for technical 
museums seems to have taken a fresh start, which 
has continued up to the present time, and seems 
| still to be increasing. Early in this century the 
| construction of the Deutsches Museum in Munich 
|was begun, and its buildings, providing nearly 
| 450.000 sq. ft. of exhibition space, were completed 
and opened in 1925, to be followed by a library to 
contain a million volumes, and a large conference 
| hall, which are now in course of construction. In 
1919, a technical museum was formed in Vienna. 
Similar institutions are being established at New 
| York, Washington, Philadelphia, Detroit, and 
| Chicago, while Italy, Czecho-Slovakia, Sweden and 
Japan are considering either the establishment of 
such museums or the expansion of those they 
| have already. These recent measures are the more 
| significant when the circumstances of the time are 
‘considered, in which no country has a superfluity 
| of money to spend on enterprises of which the 
| advantage is to some extent controversial. 

Another fact, to which Sir Henry Lyons also 
called attention, is even more direct evidence of 
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the attraction which at least two of these institu- 
tions have for their publics. For six years after 
the war, the attendance at the Science Museum 
averaged about 450,000 per year, but from 1926 
it increased steadily at the rate of 160,000 per 
year, until, in 1929, it was over 1,000,000, and the 
extent of the attendance is still increasing The 
Museum has always been attractive to London 
children, who, as Sir Henry said, knew and 
appreciated its collections long before the general 
public did. They formed, however, no appreciable 
part of the great increase in the attendance, which 
the most competent authority ascribes in the main 
to students, professional men, and the educated 
public. From Munich the evidence is more striking 
still. The population of that city is well under 
that of Manchester, and less than a tenth of that 
of London, and a small charge is made for admission 
to the Museum. Yet in the 12 months ended March, 
1929, nearly 600,000 persons attended the Museum. 
In the opinion of the authorities the instruction of 
the public in the continued progress of industry 


was indirectly of sufficient national advantage to | 


justify the whole expense. 

The present accommodation of the Science 
Museum, including so much of the old and rela- 
tively inconvenient buildings as are still in use, 
provides double the exhibition space that was 
available in 1913, when new buildings were begun. 
It is, however, only a part of what was recom- 
mended by Sir Hugh Bell’s Departmental Com- 
mittee of 1910-11, and endorsed by the Royal 
Commission of National Museums and Galleries of 
1928-29, and it is therefore a matter of some 


present interest to consider in outline the function | 


that such an institution should fulfil. Such a 
discussion in general terms, indeed, cannot be 
translated into any sort of exact estimate of the 
accommodation that is necessary, but it has at 
least the advantage of defining the object that 
has to be attained. Such a definition is the more 
necessary because, in a much greater measure 
than other public utilities, the extent to which a 
museum will be used, and its large capital and 
current cost turned to account, will depend on its 
doing its work with sufficient completeness. Experi- 
ence seems to show, in fact, that the knowledge 
accumulated in such an institution does not flow 
down to the public for which it is intended through 
a simple orifice or tap, but is syphoned over, and if 
the available head is not sufficient to prime the 
syphon, the transfer of knowledge will not occur, 
and the expense will be wasted. 


Perhaps, before defining what a technical museum 
has to do, one should be clear about what it | 


is. The first answer to this enquiry is that a 
technical museum is very much what it is made. 
It is composed, in any case, of collections of objects 
relating to one art or more, and with some museums 
this subject-matter includes more or less of the 
sciences on which the arts depend. According, again, 
to the character of the museum, these objects may 
be separated more or less widely in time, as in 
historical museums, or merely in space, as in 
mineralogical museums, or in both respects. The 
collections must have two principal characters. 
On the one hand, they have to represent an 
indefinitely large number of objects by a manage- 
ably small number, which have therefore to 
be selected critically as typical of the classes 
they represent. On the other hand, the collections 
should be so arranged and exhibited as to show, in 
each of them, the relation of the individual 


objects to each other, both in time and, as with | 


minerals, in space. Here, again, considerations 
of number make critical selection a matter of the 
highest consequence, both to the space available 


and to the convenience with which the collection | 


can be used. In an historical museum with direct 
interest to engineers, for instance, Sir Henry 
Lyons suggested that only those examples should 
be selected which show definite improvements, or 
the birth of a new and fruitful idea. 

In these respects the collections at the Science 
Museum are of unique interest, due partly to the 
ample supplies of historical material at their 
disposal, and partly to the technical knowledge 
and zeal with which the officers in charge of the 


work have enriched each collection with descrip- | 


tions exhibiting the evolutionary connection between 
its units, and have used every enlargement of the 
space available for display to lay out the collection 
more demonstratively. Their success is attested 
by the marked increase shown during the last 
few years in the attendance of more advanced 
students, which has been encouraged also by the 
fact that the attendants are now all men of long, 
practical experience in the trades concerned. As 
against what may be called fairly this splendid 
achievement in the historical section, with the 
prospect of still further progress, Sir Henry Lyons 
deplores the fact that the exhibition of modern 
machine tools is miserably insufficient. In the sense 
that the collection stops short of showing the 
development and differentiation that has taken 
place in recent years, the criticism is doubtless 
justified. There seems, however, to be a clear 





distinction between the stages of evolution which 
are the proper subject-matter of a museum, and the 
multiplicity of applications in which modern prac- 
tice must always be using them. A museum could 
never show for a month together the last word in 
| current practice, nor compete with a technical exhi- 
| bition in completeness or detail. However nearly its 
| collections may be in line with current practice, they 
| must always to some extent be penultimate. For 
| many reasons the exhibits cannot prudently or con- 
veniently be chosen from the live competition of 
| the market, where the best modern products must 
be found. Their business is to show the designs 
| which have given their proofs in practice, and serve 
more or less directly as the basis for present and 
future constructions. The space in the minds of 
visitors is limited, as well as that of galleries. In 
a technical museum both are probably used to the 
best advantage if they are restricted to construc- 








tions that now have been admitted as acceptable 
elements of design, shown preferably with no more | 
complication than is necessary. 








the engine, which is of the single-cylinder, single- 

acting, four-stroke type. 

I, = Moment of inertia of pump impeller = _10 slugs ft.? 

I, = Moment of inertia of engine flywheel = 710 ” 
Speed of engine . . ‘ “ 300 r.p.m. 
Speed of pump ‘ ; 1,200 r.p.m. 

It will be seen from Fig. 6 that the fluctuation 
of engine torque is very considerable, and it is 
desired to ascertain to what extent the fluctuation 
of torque on the gears can be reduced by using a 
reasonably long connecting shaft between the 
engine flywheel and the gear wheel. 

The first step is to express the fluctuation of torque 
on the crankshaft in the form shown in equation (10), 
page 38,ante. The crank-effort diagram, Fig. 6, 
gives T, (the sum of mean torque and fluctuating 
torque at any crank angle), and the problem is to 
find values of a,, dz, a3, &c., and b,, by, b;, &e., 
such that the curve represented by (10), with the 
addition of a constant term dp, representing the 
mean effective torque, corresponds with sufficient 
accuracy to the crank-effort diagram. This is 
done by selecting as many points on the curve as 
there are constants on the right-hand side of (10), 
inserting the values of 6 and T, for each point, and 
equating. Any desired degree of accuracy may be 
obtained by choosing a sufficiently large number of 
points on the curve (with an equal number of 
constants on the right-hand side of (10) ), but the 
solution of the simultaneous equations obtained 
becomes more laborious as their number increases. 
It will usually be found sufficiently accurate to take 
four frequencies, necessitating nine points on the 
curve, and nine equations to evaluate a, @1, G2, Ay, 
a, and b,, b,, b,, by. If the complete cycle be 
divided into 360 deg., and eight values of T, be 
taken, at intervals of 45 deg., all the constants 
except a, may be determined very simply. The 


| value of T,, at one other angle will then fix a,. 


Let the values of T, at 0 deg., 45 deg., 90 deg., &c., 
to 315 deg., be A, B, C, &c. to H. The corresponding 


| values of sin@, sin 26, &c., cos@, cos 26, &c., are 


TORSIONAL FLEXIBILITY IN GEAR | Ziven in Table I, on page 102. For example :— 


DRIVES. | 

By W. A. Topttn, B.Sc. | 
(Concluded from page 39.) | 

THE “equivalent length” of unit length of | 


a shaft of diameter “d’’ running at = times the | 
2 | 
speed of the primary shaft is aot and if M is the 


| 





























Fig.5. | 
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'torque on the primary shaft and ‘“ f” the permiss- 


ible shear stress, | 
5M\3 
yi — RI ad 

in (= ; 


7... 


af 
16 


a3 


*, equivalent length of unit length 


a 
ds ey 16M 


‘i 
R' posta 
af 
As the quantity in the bracket is constant, the 
equivalent length is greatest where R is greatest, 
i.e., on the shaft which runs at the lowest speed. 
Reciprocating Engine Drive.—The application of 
‘the principles investigated will best be illustrated 
| by taking a numerical example. Fig. 5 shows, dia- 
| grammatically, a reciprocating engine fitted with 
'a flywheel of known moment of inertia, and driving, 
through increasing gearing, a high-speed unit, such 
}as a centrifugal pump, operating against constant 
| torque. 
Fig. 6, page 102, is the crank-effort diagram of 





F = a, — 0-707 sin 8 +- sin 2 8 — 0-707 sin 3 6+o0 
— 0-707 cos 8 + 0 + 0-707 cos 3 8 — cos 4 8. 
From this table, simultaneous equations are 
obtained which enable the constants to be deter- 
mined. 
Adding D and H 
D+ 


A 


4) 


ay — Ag — bg = se (12a) 
Adding B and D 
dy + 0-707 (ay + 43) — bg = 


Adding C and G 


b, 


B+iD (13) 
; ( 
C+ 

ag 


2 (14) 


ay — 5, + 
Adding A and E 
a, + by + by = 
Subtracting E from A 
A- EK 


DA 


A+E 
2 





(16) 





b, + bs 


Adding F and H 
a, — 0-707 (a, + a5) (17) 


Subtracting G from C 
C—G 


2 


(18) 


So SS 
Subtracting D from B 

a, + 0-707 (by — by) = 
From (14) and (15) 
A+ELC+¢ 
<a 


B—D 


: (20) 


» 


Ay + b, 


and 
A+ E—(C+G) 
a 
From (13) and (17) 
B+D+ 


+ 


bs - 


F+H 


ay — by 
and (21) 


Ay + 





A+E+4+C+G 
b, = i 


4 


Hence 
A+B+C+D+E+F+G+H 
a= — iS SEE, i I A A BA 


8 


and 
A+E+C0+G—(B+D+F +H) 


8 





bg = 
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From (12)a 
D H 
a, = a — bg — ( 2 H) (25) 
From (13) 
2s = — (° ka = a») (26) 
From (18) 
,—G ~ 
a, —-a,= —— (27) 
Hence, a, and as. 
From (20) 
l B—D 
by — Os = O07 ( cee a) -” 
From (16) 
by + bs A > = (29) 


Hence, b, and bs. J 


These equations apply, of course, to any curve. 
Considering Fig. 6 in particular, it will be noticed 
that if we take the point A as 6 = 0, we have points 
A, C, D, E, F and G, giving a zero value for the 
torque. It is clear that the use of these values 
gives equations that take no account of the peaks 
which occur between C and D, D and E, E and 
F, and F and G, and would apply equally well to 
such a curve as Fig. 7, which is obviously con- 
siderably different from Fig. 6. Such points as 


these are, therefore, unsuitable, as they ignore the | 


undulations between C and G. 

If we move the origin 224 deg. forward, and take 
the ordinates at a, b, c, d, e, f, g and h, the peak 
between A and B is still recorded by the values at 


this unit into one which uses the inch as the unit 
of length, instead of the foot. The number repre- 
senting each moment of inertia is therefore to be 
multiplied by 12? to convert (slugs-ft*) into (slugs- 
inch?), and then divided by 12 to convert the 
gravitational acceleration from (feet/sec./sec.) into 
(inches/sec./sec.). Also, referring both rotating 
masses to the low-speed shaft, the moment of 
inertia of the pump impeller must be multiplied by 


(gear ratio)*. We therefore have :— 
10 x 12x # 
710 x 12 


1,920 
= 8,520 


I, = 
I, = 


If the connecting shaft is infinitely rigid, the ratio 
of fluctuation of torque in it to that in the crankshaft 
is :— 

1,920 


- 0-184. 
1,920 8,520 





a and 6, whilst the other peaks are also taken into | 


account. The curve represented by the equation 
resulting from these values must pass through the 
points marked 4+, and consequently it is certain to 
be generally similar to Fig. 6. 

Accordingly, taking 10,000 Ib.-in. as the unit of 
torque, we have :— 


e.. Te 
0° A 1] Using equations (21) to (29), it is found 
that : 
45° B= 6 4a 1-25 
oo* ..o 1 a,= 2-02 db, 3°25 
135° D 1 ay 2°5 +b, = 3-0 
180° E 2 a,= 1-52 b, = 3-25 
225° F l by = 0°25 
270° Ge 2 
315° H 1 


In order to determine a,, we may take the value 
of T at B, ie., 8 = 224 deg. This point is selected 
in order to increase the accuracy of the curve in 
the neighbourhood of the maximum peak. This 
gives :— 

i2=T 


a =| @ 1-25 
a, sin 22} 0-774 
a, sin 45° 1-77 
as sin 674 : 1-405 
| a, sin 90 a 
b, cos 224° 3-00 
by cos 45° 2-12 
| bg cos 674 1-24 
by cos 90 0 
11-56 ay 
*. @g = 12 — 11-56 0-44 
*. T = (2-02 sin 0 + 3-25 cos 6) 
(2-5 sin 2@ -- 3 cos 20) 


(1-52 sin 30 + 3-25 cos 30) 
(0-44 sin 40 -- 0-25 cos 46) 


and combining sine and cosine terms, this becomes :— | —— 


T = 3-83 sin (0 + 58° 9’) + 3-9sin (20 
+ 3-59 sin (30 + 64° 57’) 
0-51 sin (40 + 29° 41’) 

3-83 sin (0 + 58° 9’) + 3-9sin 2 (6 
+ 3-59 sin 3 (0 +- 21° 39’) 
0-51 sin 4 (6 + 7° 25’). 

The four separate sine curves represented by the 
right-hand side of (30) are shown in Fig. 8, and their 
sum is represented by the dotted curve, which is 
also reproduced in Fig. 6 to show how closely it 
approximates to the original diagram. 

We now make the assumption, previously men- 
tioned, that ¢ = nt, where 


50° 12’) 
25° 6’) 


(30) 


2a 
" = Period of one cycle’ 
Equation (30) may therefore be written : 


T 3°83 sin (nt + 58° 9’) + 3-9 sin 2 (nt + 25° 6’) 
+- 3-59 sin 3 (nt + 21° 39’) 
0-51 sin 4 (nt + 7° 25’) (31) 


The moments of inertia of flywheel and impeller 
are given in slugs-ft?, but it is convenient to convert 


| 





| 
| 


Full Line — 
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Fig.7. 


but in this particular instance it happens that, with a 
rigid shaft, the engine flywheel is heavy enough to 
reduce torque fluctuation below the point at which 
it can make the gross torque in the connecting shaft 
periodically negative. (The minimum torque in 
the connecting shaft is + 2,850 lb. per square inch.) 
Periodically negative torque would mean periodic 
separation of the teeth as the load was transferred 
from one flank of a tooth to the other, and the 
resulting impacts by the contacting teeth would lead 
to rapid wear. 

The connecting shaft between engine and gears 
should, therefore, be designed so that :—(1) The 
cyclic peak torque on the gears is reduced as much as 
is conveniently possible. (2) The torque on the 
| gears must never become negative. 
| It has already been seen that, so far as the funda- 
| mental oscillation is concerned, the minimum length 





Effort Curve. 


Dotted Line-- Reproduced from Fig .8.with the 
of Mean Torque a,=1-26. 
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Degrees. 











| Maximum torque in shaft = mean torque + 0-184 
(maximum engine torque — mean engine torque). 


| 
| 


== 12,500 + 0-184 (125,000 — 12,500) 
== 33,200 Ib.-in. 
. Maximum shaft torque 33,200 2.66, 
Mean shaft torque 12,500 


of shaft which will be effective in reducing the 


| E d 
(2310.€) 
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| 


: ce fe I 
: sae (=e : 
maximum torque is 2 — 5 (7 i): 


| J is at present unknown, as the minimum permis- 
|sible shaft diameter depends on the maximum 
| torque, which has yet to be determined. If, 


TABLE I. Vatvues oF Sin @, Sin 26 EtTc., Cos 6, Cos 20 ETC. 








Coefficient of 








| 
6 Taine ene 

deg ate. | a ay a2 a3 ay | by | be | bs | b4 
(1). (sing). | (sin 29). | (sin 3g). | (sin 41). | (cos 9). | (cos26). | (cos 39). | (cos 49). 

0 A 1 0 0 0 0 1 1 1 1 

45 B 1 0-707 1 0-707 0 0-707 0 — 0-707 -1 

90 Cc 1 1 0 —1 0 0 -1 0 1 

135 D 1 0-707 —1 0-707 0 — 0:707 0 0-707 -1 

180 E 1 0 0 0 0 —1 1 -1 1 

225 F 1 - 0-707 1 — 0-707 0 — 0-707 0 0-707 -1 

270 G 1 - 1 0 1 0 0 -1 0 1 

315 H 1 — 0-707 —1 — 0-707 0 0-707 0 —C 707 —1 
Minimum torque in shaft = mean torque + 0-184 however, we assume unit diameter, J = ae ais 


(minimum engine torque — mean engine torque). 


12,500 0-184 ( 
2,850 Ib.-in. 


- 40,000 — 12,500) 

An important point, so far as the gears are con- 
cerned, is the fact that the engine torque has a nega- 
tive value in certain parts of the cycle. In some cases, 





this might lead to negative torque on the gears, 


; . i eee .¢ 
inserting this value in 2 —- (F- +? 
the minimum “ equivalent length ” which will reduce 
the fundamental oscillation. 

In inserting the value of n, it must be noted that 


) we obtain 


2a 





is the time of one cycle; not necessarily of one 
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revolution of the crankshaft. In this case, one 
cycle occupies two revolutions, and therefore 


27 2x 60 





= = 300 orn = 15-7 
CJ/1.1\ 2x1W2x 106 2 
o cael a = ana 
7a (F +z) Ip? ~*~ 32 


eae sae 

a ( a0 7 zim) eae 

If this equivalent length of shaft be used, the 
fundamental fluctuation of torque in the shaft is 
, = 0-184 times that in the crankshaft, just as 
1 2 
would be the case with an infinitely rigid shaft. The 
higher harmonics are, however, reduced, since the 
minimum effective ‘‘ equivalent lengths” of shaft 
are, respectively, }, 4, yy, &c., of 6-1 for frequencies 
2, 3, 4, &c., times that of the fundamental. 

Assuming, tentatively, an equivalent length of 
6:1, we have :— 


From (4) 
=F (i * :-) « = ( Bee 
~ fay” a See 5.520) 
= 123-2 
and Ria ee <etl 
Yt, 


T- sin 


Crankshaft Tor que (1 Unit -10,000 Lb.Ins.) 


From (9) and (11) page 38, ante, the amplitude of 
the fundamental harmonic is multiplied by 
E 


A—n 


Ps B 
that of the second harmonic by —, &e., 
“ A — (2n)* 
In this particular example, 
B 
ype | = 0-184 
B 
= — 0-026: 
A — (2 n)? ae 
B 
: — 0-010 
A — (3 n)? oe 
B 
sete es 1 RE 
io ne 0 -00595. 


Applying these factors to the terms on the right- 
hand side of (31), we have :— 
q = — 0-705 sin (n t + 58° 9’) 
— 0-103 sin 2 (nt + 25° 6’) 
— 0-0388 sin 3 (nt + 21°39’) 


- 0-003 sin4 (nt-+ 7° 25’) . (32) 


The torque in the connecting shaft is obtained by 
adding to this fluctuating torque the amount a) = 
1-25, representing the constant resistance of the 
impeller. 

As 0-705 is large compared with 0-103, 0-0388 
and 0-003, the maximum value of q will occur 
for a value of nt or gin the neighbourhood of that 
which gives the maximum value to the term 
— 0-705 sin (nt + 58 deg. 9 min.). The latter 
quantity ranges between—0-705 and + 0-705 as 
(n € + 58 deg. 9 min.) ranges from 90 deg. to 270 deg. 
The positive value is‘the important one, since it is 
added to the (positive) mean torque 1-25, and 
therefore the maximum torque in the shaft may be 
expected in the neighbourhood of the ordinate 
6 = 270 deg. — 58 deg. 9 min. = 210 deg. (say). 

On plotting the graph of q in this vicinity, it is 
found that gmax. = 9°61, to which has to be added 


of 1-86, 2.e., 18,600 lb.-in. 


torque it only remains to determine whether the 
torque ever becomes negative. This will happen 
if q attains a negative value numerically greater 
than the mean torque 1-25, #.e., if the least value of 
q is less than — 1-25. The least value of the first 
term on the right-hand side of (32) is — 0-705, 
and, in view of the minor importance of the other 


may be found graphically. 
In this particular case, however, it will be seen 
that, even if all the four terms reached their minima 








simultaneously, the minimum value of q would be 
| — (0-705 + 0-103 + 0-0388 + 0-00304) 

| — 0-842, so that the minimum torque in the shaft 
cannot be less than 1-25 — 0-842 = 0-408. There 
is thus no danger of separation of the gear teeth 
| on account of torque fluctuation. 

| It will be noted that the maximum torque on the 
connecting shaft (and on the gears) is only |, 0 
1-49 times the mean torque, as compared with 


(0+58°9')— (1) 


+3-9 sin 2(0+25°6') —(2) 
+359 sin 3(0+21°39)—(3) 
+ 51 sin 4(0+ 7°25)—(4) 
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2-66 times the mean torque in the case of a rigid 
shaft. Thus, although the fundamental fluctuation 
has not been reduced, the maximum torque is only 
1-49 
2-66 
with a rigid shaft. 

The actual dimensions of the shaft may now be 
determined, for, taking a shear stress of 15,000 Ib. 
per square inch (permissible in alloy steel) d = 


= 56 per cent. of that which would obtain 


3/16 18,600 
m7 15,000 — 
Actual length of shaft 
6-1 x 1-864 = 73 in. 


1-86 in. 


equivalent length 


to the whole length of shaft between the engine 


should therefore be made for that which connects the 
gear pinion to the impeller, although this, in general, 
will make but little difference. If, for example, 
gear and pump are connected by a shaft 1} in. 
diameter and 12 in. long, the equivalent length of 


this is ane (4)? = 0°308 in. The equivalent length of 


al 
the low-speed shaft could, therefore, be reduced to 
6-1 — 0-308 = 5-792, and the actual length 
(if 1-86 in. diameter) would be 5-792 x 1-864 = 
69-4 in. 

If it were required to reduce the maximum torque 
to, say, 1-25 times the mean torque, a greater 
equivalent length of shaft would be necessary. 
The length required may be approximately deter- 
mined as follows: Considering only the first term 
on the right-hand side of (31), we notice that its 
maximum negative value, — 3-83, when multiplied 


by the negative quantity — i? gives, approxi- 
mately, the maximum value of g, the other terms 
| being comparatively small. 





the mean torque 1-25, giving an actual maximum | 
}(1-25 — 1) x 12,500 = 3,125 Ib.-in. or 0-3125. 


It is not necessary to draw the whole curve | 
representing (32), for, having found the maximum | 


terms, the least value of g will occur in the neighbour- | 
hood of that of the first term. The actual minimum | 


18,600 | 


< df 
The equivalent length of 6-1 properly applies | 


flywheel and the pump impeller, and allowance 


max. = Max., torque on shaft — mean torque = 


CJ 1 
s... 2 


* a 


8,520 


x (— 3-83) . 


1 
( 1,920 | 
0 000448 


0 -3125 = CJ 
| iy 


K 


5-72 


“ Ht. —" 1 = 9-35. 
| ; 0 0002097 — 0 00052" “ °nee 


| Checking back, in order to ascertain the effect on the 
| second harmonic, we have :— 


| 2 6 
ix Mes tt ) = 80-7 
9-35 32 \1,920 8,520 
12 x 106 7 l 
3 Se ee ae ‘ 
. 9-35 32 8520 48 
B_ 14-8 ee 
A — n? 80-7 — 15-72 166-3 
a a a6. . . Ot CY Cee 
A — (2n)? 80-7 — 984°8 904-1 


Taking the first two terms on the right-hand side of 
(31) 

~ 0-341 sin (nt + 58° 9’) 
— 0-0638 sin 2 (nt + 25° 6’) 

Again, the maximum value of q occurs in the 
neighbourhood of nt == 210 deg., and, from a 
graph, the actual maximum is found to be 0-29. 

The maximum torque in the shaft is, therefore, 
| 1-25 + 0-29 = 1-54 or 15,400 Ib. per square inch. 


We _, 15,400 
| us d i ba 
7 


* 15,000 


g= 


1-74, 
| Actual length of shaft (1-74 in. diameter) = 9-35 
1-744 = 85-5 in. 

Owing to the severely fluctuating character of this 
| particular drive, a comparatively long shaft is neces- 
sary. If the requisite length is found to be incon- 
veniently great, assistance may be obtained by 
increasing the size of the engine flywheel, Equation 
(12), page 39, ante, shows that, for any given length 
of connecting shaft, the fluctuation of torque is 
diminished by increasing I,. Conversely, the length 
of shaft necessary to bring down the fluctuation to 
a certain limit is reduced by increasing I,. 

Two-Cylinder Engine.—It is interesting to deter- 
mine how the torque fluctuation is reduced by the use 
'of a two-cylinder engine, each cylinder giving a 
| crank-effort diagram similar to Fig. 6, but of half 
| the vertical scale. The total mean torque will, of 
| course, be the same as for the single-cylinder engine. 
| From (31), we should have, for one cylinder :— 
T, = 1-915 sin (nt + : 
+ 1-95 sin 2 (nt +2 
+ 1-795 sin 3(nt + 2 
+ 0-255 sin 4 (nt + 7° 25’ 








| (33) 
'If the cranks are at 180 deg., events in the other 
/cylinder are a quarter of a cycle (90 deg. on the 
| diagram) in advance, or in the rear, of those in the 
| first cylinder. Assuming that they are in advance, 


| we have :— 
T, = 1-915 sin (nt + 58° 9’ + 90°) 
+ 1-95 sin 2 (nt + 25° 6’ + 90°) 
- 1-795sin3 (nt + 21° 39’ + 90°) 


- 0-255 sin 4 (nt + 7° 25’ + 90°) 


1-915 sin (nt + 148° 9’) 
~ 1-95 sin 2(nt + 25° 6’) 
+ 1-795 sin 3 (nt + 111° 39’) 
+ 0-255 sin 4 (nt + 7° 25’) (34) 


Adding (33) and (34) 
T, = 3-83 sin (n t + 103° 9’) cos 45° 
+ 3-59 sin 3 (nt + 66° 39’) cos 135° 
+ 0-51 sin 4 (nt + 7° 25’) 
- 2-71 sin (nt + 103° 9’) 
— 2-54 sin 3 (nt + 66° 39’) 
+ 0-5lsin4 (nt + 7° 25’) P . (35) 
Taking a shaft of equivalent length 6-1, as 
| previously, we have :— 
q = — 0-5sin(nt + 103° 9’) 
+ 0-0274 sin 3 (nt + 66° 39’) 
— 0-003 sin 4 (nt + 7° 25’) 
The first term reaches its maximum (positive) 
value, 0-5, when 
nt + 103° 9’ = 270°, z.e., when nt = 166° 51’, 


y 3 


1+ 


'and the second term then gives 
0 -0274 sin 3 (233° 30’) = — 0-0274sin 19° 30’ = — 0-009. 


The maximum torque is therefore, approximately, 
1-25 + 0-5 = 1-75. 

This is no great improvement on the single- 
cylinder arrangement, but, if the engine is arranged 
so that one cylinder is 360 deg. in advance of the 
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. : : ‘ 
other, the advantage, from the point of view of | flexible shaft on account of the extra space required 
torque fluctuation, is considerable. We have, for|to accommodate it. One obvious way of saving 
one cylinder, equation (33) as before, and, for the | space in a flexible drive, such as that just considered, 


other, half a cycle, (180 deg. on the diagram), | is to support the gear wheel on a hollow shaft and to 
in advance :— | pass the flexible shaft through it, connecting the 
T, = 1-915sin (nt + 58° 9’ + 180°) |two at the end remote from the engine. If the 

-+- 1-95 sin 2 (nt + 25° 6’ + 180°) |length of hollow shaft between the gear and the 

+ 1-795sin 3 (nt + 21°39" + 180°) coupling is /, and its inner and outer diameters are 


25’ + 180°) 





-+ 0-255 si nt + 7° : : : : 
ote 7 ‘916 cin ake 9’) id, and dy, respectively, its equivalent length is 
Bn lego vines <i l : ; : 
‘3 : Ape or ae cs | gaa and this amount is to be added to the equi- 
— i-s9o0 sin J (nN - <2 dt | de ( 
sir hla 6 eth a 1 : 
+ 0-255 sin 4 (n t + 7° 25’) (36) | valent length of shaft between engine and gear. 
Adding (33) and (36) In conclusion, the procedure to be adopted in 
T T 3-0 sin 2 (nt + 25° 6’) | designing a flexible-shaft drive may be summarised : 
7 Le = 39 '95in 2 (Nn +- 25° 6 os <ene 
: . + 0-51 sin 4 (nt + 7° 25’) | (1) Express the crank-effort diagram of the 


: r : reciprocating unit in the form of a sine and cosine 
It will be noticed that, by the cancellation of the | 1 8 wee pbs SR 
: Paiste . |series, and convert this into a series containing 
first terms in (33) and (36), the fundamental fre- |. 
quency is doubled. Taking the equivalent length of | ines only. : — : 

: | (2) Determine the minimum equivalent length of 


shaft as 6-1, as previously, we have :— k : : 
I ve | shaft which will reduce the fundamental fluctuation. | 





q=-—0 —e sin 2 (n ¢ + 25° 6’) | (3) Derive the sine series for y from that for T, | 
- 0-003 sin 4 (nt + 7° 25’), | assuming the minimum equivalent length of shaft. | 


from which it will be seen that the maximum value| (4) Determine the ratio of maximum torque to | 
of qg is approximately 0-103 and the maximum | mean torque. If this is not sufficiently low, find an 
torque, therefore, 1-25 + 0-103 = 1-353 or 13,530 | equivalent length of shaft which will bring it 
lb.-in. Assuming an allowable shear stress of | within the desired limit. 

15,000 Ib. per square inch, as before, the shaft} (5) Confirm that the gross torque in the connecting 


3 San aa | haft never becomes negative 
en . 16 13,530, _ ,,,| Shalt never becomes negative. 
diameter may be reduced to Ji “15,000 1 66 (6) Fix the shaft diameter from the value of the 
in., and the actual length to 6-1 1-66 = | maximum torque. 


46-25 in. (7) Determine the actual length of the shaft from 





Some objection may be raised to the use of a|the equivalent length and the diameter. 








Fie. 4. Test Prece Brerina PiLacep IN PosITION. 


THE HOUNSFIELD TENSOMETER. 


Tue ordinary tensile testing machine with which 
the majority of engineering laboratories are equipped 
is an expensive instrument which must be firmly bolted 
to a suitable concrete foundation, and is usually designed 
for test pieces of about } sq. in. in area. The size 
of the test piece is of no great importance when tests 
are being made on, say, samples of rolled bar, but if 
castings are to be tested, some care is necessary to 
ensure that test pieces formed with the main castings 
are truly representative of the material of the latter. i 
Apart from this point, many of the smaller engineering 
firms throughout the country do not possess a testing 
machine of any sort, and are put to the inconvenience 
and expense of sending samples to a laboratory when 
a test is required. 

To overcome these objections to the usual type of 
machine, the inexpensive portable instrument illus- 
trated in Figs. 1 to 7, on this and the opposite 
pages, has been designed by Mr. L. H. Hounsfield, 
and is being marketed by Messrs. Tensometer, Limited, 
73, Southampton-row, London, W.C.1. This machine, 
although weighing only 20 lb., will test metals up 
to 100 tons per square inch, and will give all 
the usual figures, such as yield point, maximum 
stress, percentage elongation, and percentage reduction 
in area, obtainable from tensile tests on a large 
machine, and the Brinell hardness in addition. 
The test piece used is only =), sq. in. in area, and 
can therefore either be cut from the body of a small 
article or from the web of a casting, or a strip may 
be cut from plate material. Such small test pieces 
can also frequently be cut from fractured parts with a 
view to determining the cause of failures. If the 
machine can be shown to givg accurate results—a point 
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THE HOUNSFIELD PORTABLE TESTING MACHINE. 


MESSRS. TENSOMETER, LIMITED, ENGINEERS, LONDON. 
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to which we shall refer later—its usefulness in a small | 


works will be evident, but its portability and capacity 
to utilise small test pieces should also be of value in a 
works or laboratory where a machine of the usual type 
is already installed. 

Turning now to the design of the machine itself, 
it will be seen from Fig. 8 that the test piece is of 
the usual shape. The two chucks in which it is held 
are shown in Figs. 1, 4, 5 and 6, and it will be clear 
that they are split longitudinally to allow the test 
piece to be inserted, the two parts being held in place 
by an outside collar sliding up a cone. The grip 
between the cone and the collar is sufficient to hold 
the latter in place, the stud visible on one of the collars 
in Figs. 1 and 4 being merely an anchor for an elastic 
band which is slipped over the two chucks when the 
machine is to be carried about. The chucks are 
universally mounted on a cone and ball joint, as shown 
in Fig. 6, and it will be convenient to refer to the parts 
of the machine on which they are carried, as the head- 
piece and tail-piece, the load being applied at the latter 
and measured at the former. 

The load is applied to the tail-piece through the 
screw-and-lever mechanism shown in Figs. 3 and 7. 
Assuming that the maximum load on the test piece is 
2 tons, the pressure exerted by the nut on the screw 
will be about 750 1b., the mechanical advantage of 
the lever mechanism being about 6 to 1. At this 
pressure, the handle can be turned quite easily, either 
slowly or quickly as required, and entirely without 
jerking. It will be noticed that the handle is provided 
with an auxiliary knob near the centre, this being 
utilised to facilitate a quick return of the tailpiece. 
The head-piece is mounted in a shackle made up of 
two thick circular plates connected by short rods at 
the top and the bottom, as shown in Fig. 5. This 
shackle embraces a steel beam having its longitudinal 
axis at right angles to the direction of pull, and with 
its ends making contact with vertical rollers housed in 
lugs projecting from the base plate. The resistance of 
this beam to bending constitutes the reaction to the load. 
The shackle is held in place by a light spring fastened 
to the front of the back plate, and lying approximately 
parallel with the beam, as shown in plan in Fig. 7, and a 
strip of hardened steel is inserted between the middle 
of the spring and the beam to centralise the load. 

The deflection of the beam is measured by the 
displacement of a piston in the small mercury cylinder 
shown in Figs. 5 and 7. The piston is kept in contact 
with the beam by a small spring, and the mercury 
displaced by its movement passes into the gauge 
shown in Fig. 3. The end of the gauge glass is closed 
by a rubber ferrule containing a wad of felt through 
which air can pass freely, so that the mercury is always 
at atmospheric pressure. A small screw extending 
into the mercury chamber, and clearly visible in 
Fig. 4, enables the zero reading to be adjusted as 
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required. ‘Two scales are provided on the gauge, one 
giving direct readings in tons per square inch, and the 
other showing the actual load on the specimen. The 
former is used with standard test-pieces, and the latter 
with wire or strip of small cross-sectional area. In an 
actual test, the handle is turned until the mercury 
begins to move from zero, and the rotation is continued 
until the handle is in its lowest position, the reading 
then being taken. The handle is then turned either 
a half or a complete revolution at a time, and the 
load-extension curve is plotted in the usual way. 
The movements of the mercury clearly indicate the 
yield point where this is well marked, and also the 
ultimate tensile strength, so that, if required, the 
essential characteristics of the material can be deter- 
mined very quickly without actual plotting. 

The dimensions of the test piece, with the allowable 
limits, are given in Fig. 8, the operation of machining 
the piece being much facilitated by the use of the gauge 
shown in Fig. 9; the gauge is supplied with the 
machine. The roughing gap B for the body of the test- 
piece tapers from 0-0205 in. oversize to 0-0005 in. 
oversize, and the depth to which the specimen enters 
shows how much metal should be removed before the 
finishing gap D is used. Thus, if the specimen goes 
half-way down the gap B, it is 0-010 in. too large, and 
the lathe may be set to reduce the diameter, say, 0-009 
in. in one cut, thus economising time by eliminating a 
number of skimming cuts. The gap D tapers from 
0-1596 in. to 0-1591 in., and, when finished smooth, 
the test piece should stop half-way down this gap, an 
area of = sq. in. being represented by a diameter of 
0-15935 in. At first sight, it would appear that, with 
such a small test piece, accuracy was of vital importance. 
An error of 0-001 in. in the diameter giving ;’, sq. in. re- 
presents an error of 1-2 per cent. in the area, while the 
same error in a diameter giving } sq. in. represents an 
error of 0-35 per cent. in the area. The error is thus 
three and a half times as great in the one case as the 
other, but nothing like this error could occur in the 
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small test piece if the gauge were used. If the specimen 
were 0-001 in. large in diameter it would not enter the 
gap, and if it were 0-001 in. too small it would fall to 
the bottom. Apart from this, the depth to which the 
test piece enters the gauge indicates any error that may 
exist with precision, and suitable allowances can be 
made on the mercury scale readings on the basis that if 
the specimen is 0-001 in. too small, the scale readings 
should be increased by 1 per cent. Assuming that the 
test piece actually fits the gauge at some point, the 
maximum error cannot exceed 0-00025 in., so that the 
required correction on the scale cannot, in these circum- 
stances, exceed 0-25 per cent., a correction which can 
certainly be neglected in ordinary work. 

Before placing the test piece in the machine, it is 
put in the lower half of a jig, anda mark made on each 
head by giving a light tap with a hammer on a 
steel ball, which is connected to two little centre 
punches permanently mounted on the upper half of 
the jig at a fixed distance apart. After the test piece 
is broken, it is again placed in the lower half of the 
jig with the broken ends touching, and the percentage 
elongation can then be read off directly on a scale 
marked on the jig. The percentage reduction in area 
is also read off directly by slipping the broken test- 
piece in a taper gauge provided for the purpose. 

In addition to determining the yield point, ultimate 
strength, breaking strain, percentage elongation, and 
percentage reduction in area, the machine can also be 
used, as stated, to determine the Brinell number. For 
this purpose, one end of the test-piece is polished during 
machining, and when the tensile test is completed, the 
half of the test piece with the polished end is inserted 
into the end of the screw shown on the left in Figs. 5 
and 7. This screw is made up of an inner and outer 
portion, as shown in the figures, and with the inner 
portion slackened back, the specimen is brought into 
light contact with the ball mounted on the back of the 
shackle by turning the outer screw. The latter is then 
locked in position. The inner screw is then screwed in, 
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by means of a tommy bar, until the mercury reaches a 
special mark on the scale. This mark corresponds to a 
load of 33 tons, and the specimen is subjected to the 
equivalent pressure for 15 seconds, when the screw is 
slackened off. The object of the two screws is to prevent 
the specimen from rotating when the pressure is applied, 
as this would invalidate the readings. A microscope 
provided with a scale is supplied for measuring the 
diameter of the depression in the specimen, and from 
this, the Brinell number can at once be obtained from a 
table. The instrument is equipped with a single clamp 
by means of which it can be fixed on any convenient 
bench. Typical curves, plotted from the results 
obtained on the machine with a specimen of mild steel 
before and after annealing, are given in Fig. 10, page 105. 
A further selection of curves obtained with the machine 
are given in Fig. 11, and these serve to show how 
various properties are indicated in such a way that 
anyone accustomed to using the machine can grasp 
the character of the material at a glance. We 
may conclude our description of this very interesting 
machine by mentioning that a comparison of many such 
curves with those taken on a large machine of standard 
type show only small discrepancies, such as might occur 
with different operators on the same machine. 








JOHN BLENKINSOP, 1783-1831. 


THE centenary of the death of John Blenkinsop, whose 
name is associated with those of Trevithick, Hedley 
and Stephenson as a pioneer of the steam locomotive 
and railway, occurred yesterday. Born in 1783, he 
died at the age of 47 and was buried at Rothwell Church, 
near Leeds, where his tomb is marked by a stone which 
says that he was for “ upwards of twenty-three years 
steward of the Middleton Estate.”’ Coal has been mined 
at Middleton for a very long time, and, in 1758, a wagon 
way had been laid down for its conveyance into Leeds, 
Charles Brandling, the Lord of the Manor, undertaking 
‘to furnish and supply the inhabitants of the Town of 
Leeds with coal for their necessary use and consumption 
at the rate or price of 4}d. a corfe containing in weight 
about 210 1b., and in measure 7,680 cubical inches for 
the term of 80 years.” He also engaged to convey 
yearly ‘‘ 20,000 dozen or 240,000 corfes of coal at the 
least.” By 1779, the quantity to be delivered was raised 
to 48,000 tons and the price was to be 4s. 9d. a ton. 
In 1800, the proprietors of Leeds Pottery, through 
whose works the wagon way ran, alone paid 2,000I. for 
coal, and it was the increasing traffic which led Blenkin- 
sop, about a decade later, to lay down a cast-iron rack 
railway according to his patent of 1811. He employed 
Fenton, Murray and Wood of Leeds to construct his 
engines, the design of which owed much to Matthew 
Murray. Each locomotive had two cylinders driving 
two cranks at right angles, and a large toothed wheel 
to engage in the rack on the outside groove of the rails. 
The line and engines were ready by the summer of 1812, 
and on June 27, the Leeds Mercury recorded the 
‘ highly interesting experiment,” with a machine con- 
structed by Messrs. Fenton, Murray and Wood under 
the direction of Mr. John Blenkinsop, the patentee, 
for the purpose of substituting the agency of steam in 
the conveyance of coal on the Iron Railway from the 
mines of I. C. Brandling, Esq., at Middleton, to Leeds. 
‘At four o’clock in the afternoon, the machine ran 
from the coal staith to the top of Hunslet Moor, where 
six, and afterwards eight waggons of coals, each weigh- 
ing 3} tons were hooked to the back part. With this 
immense weight, to which, as it approached the town, 
was superadded about fifty of the spectators mounted 
upon the waggons, it set off on its return to the coal 
staith, and performed the journey, a distance of about 
a mile and a half, principally on a dead level, in twenty- 
three minutes without the slightest accident.” 

Cugnot, Murdock and Trevithick had all applied 
steam to carriages, and Trevithick is rightly recognised 
as the father of the locomotive. His work in Cornwall, 
South Wales, Newcastle and London, however, but 
paved the way for others. In the engines Murray built 
for Blenkinsop, were incorporated some of Trevithick’s 
inventions, and it was to the joint labours of these 
three pioneers, rather than to their individual contri- 
butions, that the world owed its first successful steam 
railway. Within a year or two of the use of steam on 
the Middleton line, rack locoriotives were at work at 
the Orrell Colliery, Wigan, and the Kenton and Cox- 
lodge Collieries near Newcastle, and it was from these 
that Stephenson gained some of the ideas he used in the 
construction of his first locomotive. Blenkinsop, like 
Henry Bell, was not an engineer, but just as Bell’s 
steamboat Comet of 1812 inaugurated the era of steam 
navigation in Europe, so did Blenkinsop’s locomotive 
of 1812 inaugurate the steam railway era. 








British CHAMBER OF COMMERCE IN BELGIUM.—We 
have received a List of Members of the British Chamber of 
Commerce in Belgium. The offices of this organisation 
are at 82-85, Rayguy House, 22, Place de Brouckére, 
Brussels, 





BRITISH TRADE WITH ECUADOR. 


Tue Republic of Ecuador, the territory enclosed 
between the boundaries of Peru, Brazil and Colombia 
and the Pacific Ocean, has economic problems not 
unlike those of many other partly-developed territories 
throughout the world, but made more pronounced 
by the failure of the market for a staple commodity. 
In Ecuador the state of trade is faithfully reflected 
by the market for cocoa. When the output is small, 
and the price that can be commanded is low, con- 
ditions which prevail at present, business is dull, money 
scarce and the importation of every commodity the 
country requires is reduced. Since the year 1921, 
previous to which the annual output of cocoa was 
about one million quintals, a unit equivalent to about 
100 lb., there has been a continuous diminution in 
production, until it has now got down to 400,000 
quintals. This effect is largely due to ‘‘ witch-broom ” 
disease, which has spread throughout the entire cocoa 
zones, and had a very disastrous effect upon the 
agricultural wealth of the country. The low prices 
obtainable for other exports, such as coffee and ivory 
nuts, have added to the troubles, but an increased 
production of petroleum and gold has been obtained 
in the last two years. 

Ecuador receives most of her imports from the 
United States of America. During the year 1929 these 
amounted to 40 per cent. of the total, while Great 
Britain only supplied 19 per cent. The absorbing 
capacity of the Republic may be judged from the aver- 
age value of the imports for the last four years, which 
was 67 million sucres or about 2,800,000. In addition 
to a half-share participation in the market for textiles, 
Great Britain supplied agricultural implements and 
tools, constructional iron and steel, and cast-iron 
piping. In other fields her contributions were low, 
but in many cases are capable of expansion. The 
cement market has been captured principally by 
Germany and Belgium, on account of low prices, but 
the British position was greatly improved in 1929 
over previous years. Motor vehicles are in increasing 
demand, as the result of the opening up of new roads, 
but America has a virtual monopoly of the market. 
It is claimed that the medium priced European car 
is not suitable for the bad roads of the territory, but 
there is also the great drawback to trade that spare 
parts cannot be obtained locally. Though the chief 
railway in Ecuador was built with British capital and 
Government railways have been constructed by 
British contractors, very little material or rolling stock 
is purchased in Great Britain. Recently, however, 
three articulated locomotives have been obtained from 
this country, and their successful working has led to 
proposals for further purchases. In spite of the fact 
that the principal company operating in the Ecuador 
oilfields is British, the bulk of the equipment, with 
the exception of seamless steel tubing for casings, is 
obtained from the United States. America also 
dominates the market for pumping plant, boilers and 
engines, electrical plant and apparatus. 

A report on “ Economic Conditions in Ecuador ”’ 
prepared for the Department of Overseas Trade by 
Mr. R. M. Kohan, H.M. Consul-General at Quito, 
shows that the usual terms of payment for imports 
are from 60 to 90 days, sight, but German and other 
competitors in the market are now allowing longer 
credits, commonly six months. As far as railway 
material and machinery are concerned, even these 
conditions do not suffice, and credits are demanded 
extending over a period of one or two years. 

Five million pounds was spent on public works in 
Ecuador in 1929, the principal items being extended 
railways and roads and works at the port of Guayaquil. 
Some success must be recorded for British contractors 
in this sphere, both at Guayaquil and Esmeraldas, 
but the work is becoming more important each year, 
and warrants greater interest by British firms. Two 
foreign companies maintained regular air mail and pas- 
senger services, a German organisation giving a weekly 
service between Panama and Guayaquil and an 
American concern connecting up other South American 
ports and the Canal Zone with that port of Ecuador. 
German and United States shipping returns are much 
greater than British, both in regard to number of ships 
and tonnage. 








DEPARTMENT OF OVERSEAS TRADE GUIDE.—A guide 
to the services which the Department of Overseas Trade 
offers to British firms interested in the development of 
export trade has recently been published by the depart- 
ment. It takes the form of a little pamphlet, of 15 pages, 
the contents of which are divided into six main sections, 
respectively entitled, Standing Information, Commercial 
News, Broad Surveys, The British Industries Fair and 
Other Exhibitions, Overseas Organisation of the Depart- 
ment, and Export Credit Guarantees. The pamphlet is 


written in clear and lucid style, and should be in the 
hands of every export merchant and manufacturer in 
the United Kingdom. Copies of the publication may 
be obtained on application to the Department, at 35 





Old Queen-street, London, S.W.1. 











LABOUR NOTES. 


On Monday, the National Wages Board for the rail- 
ways’ industry began its hearing of the claims relating 
to wages and working conditions referred to it by 
the railway companies, the National Union of Railway- 
men, the Associated Society of Locomotive Engineers 
and Firemen, and the Railway Clerks’ Association. 
For the companies, Mr. Lazenby stated that immediate 
wage reductions were asked for ranging from 6s. to 3s. a 
week, with a reduction of the minimum from 40s. to 
38s., and also a revision of working conditions 
involving the cancellation of the guaranteed day and 
week. If conceded, the proposals would reduce 
working costs by 9,500,000/. a year. 





Addressing the Court on Tuesday and early on 
Wednesday, Mr. J. Marchbank, for the National Union 
of Railwaymen, contended that if all the demands of 
the companies in respect of the revision of working 
conditions were granted, such an atmosphere would 
be created as the service had rever previously known. 
No alteration in the existing practice of spread-over 
turns was necessary, unless the companies had some- 
thing in mind, of which the unions had not been 
informed. There was no justifiable reason why existing 
arrangements should be disturbed, in view of the fact 
that they were reviewed by experts on both sides in 
1928. Mr. Bromley, who replied to the companies’ 
claims, on behalf of the Associated Society of Loco- 
motive Engineers and Firemen, said that there was 
room for greater unification and standardisation, and a 
reduction in the numbers and cost of directors and 
management. There were still 124 railway directors, 
and 92 of them, in 1929, took 128,334. in fees. The 
wages bill for 1929 was 115,284,000/., and the amount 
distributed in interest and dividends 48,355,000/. 
Thus capital took as its share about 42 per cent. of the 
whole wages bill of the industry. 





Success eventually attended the Government’s 
mediation in the South Wales coal dispute, an agreement 
provisionally arrived at being adopted by the miners’ 
delegates at a meeting in Cardiff by 169 votes to 72. 
Work was accordingly resumed on Monday. Under 
the terms of settlement the rates of pay are to be those 
ruling in November, 1930, and the hours of underground 
workers are to be seven and a half per day. The 
agreement is to remain in force until January 31, 1934. 
The minimum percentage and subsistence wage is to 
be considered immediately by a Joint Conciliation 
Board set up under the new agreement, and failing 
agreement will be submitted to the independent 
chairman for final decision, such decision to be 
given before February 28, 1931, and to come into force 
on March 1, 1931. Either party to the agreement is to 
have the right to apply for a review of the minimum 
percentage under the procedure laid down in Clause 11 
of the memorandum of agreement of December 13, 
1926, and of the subsistence wage under the procedure 
laid down in Clause 19 thereof on December 31, 1931, 
on the same date each year during the currency of the 
agreement and before the coming into operation of any 
statutory change in the hours of work. The Board 
will have power to consider any questions affecting 
conditions of work that may be raised by either side. 





As was feared would be the case, the trouble in the 
cotton industry was gravely extended last week-end 
by a general lock-out of weavers on the more looms- 
per-weaver question. The workers’ organisation asked 
for the suspension of the lock-out notices in order to 
enable them to obtain the opinion of their members by 
ballot. The employers declined to delay action on the 
ground that to do so would place them in exactly the 
same position asin June last. ‘The operatives’ method,” 
it was added, “ of dealing with our application since 
that time, and the fact that as recently as yesterday 
they failed to secure the power to negotiate which they 
sought from their General Council, compels us regret- 
fully to give a negative reply ” to the suggestion. The 
enforcement of the lock-out notices increased the 
number of weavers involved in the dispute to over 
250,000. 





TuHeE latest Monthly Trade Report of the United 
Pattern Makers’ Association states that the total 
number of unemployed members is 2,406, of whom 
1,005 are on ‘ short benefit” and 219 “ not in benefit.” 
The total membership of the organisation is 11,279. 





Writing in the January issue of the Electrical 
Trades Journal, the organ of the Electrical Trades 
Union, ‘‘ J. R.” says that rationalisation may be all 
that its champions have said it could be, but the fact 
remains ‘‘ that it has burdened the whole of the industry 
jn this country with a load that may bring down the 
nstitutions of the country with a run.” ‘“‘ Already,” 
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he proceeds, ‘‘ the good relationship that has existed | December 22, 1930, as compared with 19-1 at Novem- | THE ENLARGEMENT OF THE 


in the majority of the staple industries between the 
employer and the workman is being severely strained. 
On the one hand, the employer states that he is being 
hampered by such high rates and taxes that he is 
hardly able to live through the internal and external 
competition to which he is subjected. He, as he thinks 
rightly, appeals to the workmen to relieve his bur- 
den by accepting lower wages. The workmen quite 
naturally retaliate by saying that the same burden of 
rates and taxes which, as a firm, the employer is respon- 
sible for, hits the worker much harder as an individual ; 
so that, due to a pernicious system, we have two 
parties, neither of whom are really responsible for the 
present position, trying to unload the burden on to 
each other; whereas, it should be unloaded by that 
section of the community that is taking from one 
source alone, namely, war debt, three hundred millions 
per annum.” 





The text of the wages agreement recently arrived at 
by the National Joint Industrial Council for the 
electricity supply industry is given in the January 
issue of the Electrical Trades Journal. In an explana- 
tory note, it is pointed out that wages were stabilised 
at the end of 1929 at the then cost of living figure. From 
that date until the end of December, 1930, the variations 
in the datum figure justified an automatic reduction 
of 1d. per hour on the wages paid. It was felt, however, 
by the workers’ representatives, that the progress of 
the industry during the past three years had been such 
that no reduction at all on the rate of wages actually 
paid could be justified. On the other hand, the Journal 
says, the employers were adamant in demanding some 
reduction, and after very considerable discussion, this 
agreement was arrived at. Attention is directed 
to one or two points. In the first place, it is pointed 
out that there is a danger that the agreement may 
prejudice the freedom of districts for a time. As, 
however, “‘ the date of stabilisation is only until the 
end of June, it will require,”’ it is stated, ‘‘ all the celerity 
of any district to get busy and agree to any other 
variation.” It is not contrary to the agreement to 
negotiate alterations to take affect after the end of 
June, but it expects that no alterations will take place 
before that time. The Journal adds that the question 
of the termination of the present cost of living scale, on 
which different districts have different opinions, should 
receive the closest attention of each and every area 
council. 





The Industrial Bulletin issued monthly by the Indus- 
trial Commissioner of New York State, records that 
sixty out of two hundred concerns engaged in furniture 
moving in New York City were found to be without 
workmen’s compensation insurance, following a special 
investigation carried out by Industrial Commissioner 
Frances Perkins. Fifty-nine of the delinquent em- 
ployers immediately secured the necessary insurance 
protection for employees and one was summoned before 
a city magistrate. Under the new enforcement plan, 
Commissioner Perkins announces that the investigators 
of the Labour Department will make a special canvas of 
the employers in the more hazardous occupational 
groups, and in all conspicuous cases of omission to secure 
compensation insurance, prosecutions will be under- 
taken whether compensation claims for injuries are 
pending or not. 


‘“ British industry has sustained a great loss by the 
death of Lord Melchett’ according to the Transport 
and General Workers’ Union’s organ, The Record. ‘‘ He 
was a man of great vision, and one of the few captains 
of industry who did not hesitate to face the fact that 
economic development had reached a stage when labour 
could no longer be kept out of the higher politics of 
industry. He readily responded to the suggestion 
made by Mr. George Hicks at the Trades Union Congress 
of 1927, that machinery should be set up so that repre- 
sentative organisations could discuss the problems of 
industry, and, as a result a number of discussions 
took place between representative employers, headed 
by Lord Melchett and representatives of the T.U.C., 
which covered the whole field of industry. The 
Interim Joint Report on Unemployment, signed by 
Lord Melchett and Ben Turner, which was issued in 
1929, contained many far-reaching proposals, the 
adoption of which would have helped considerably 
to ease the unemployment problem.” 


The Ministry of Labour Gazette reports that apart 
from a slight improvement before Christmas, employ- 
ment continued to decline in December, and at the end 
of the month the numbers unemployed reached a figure 
higher than any recorded in the period of ten years for 
which comparable statistics are available. Among 
workpeople insured against unemployment in Great 
Britain and Northern Ireland, the percentage unem- 
ployed in all industries taken together was 20-2 ay 





ber 24, 1930, and 11-0 at December 16, 1929. For 
males alone, the percentage at December 22, 1930, 
was 20-7, and for females 18-8. At November 24, 
1930, the corresponding percentages were 19-8 and 
17-2. On December 22, 1930, there were approxi- 
mately 9,397,600 insured persons aged 16 to 64 in work 
in Great Britain. This was 103,600 less than a month 
before, and 815,700 less than a year before. 





At December 29, 1930, there were 1,766,398 persons 
on the registers of Employment Exchanges in Great 
Britain, who were out of a situation. This was 106,531 
more than a month before and 747,672 more than a 
year before. The total included 1,309,795 men, 50,957 
boys, 366,033 women, and 39,613 girls. It was made 
up approximately of 1,247,960 insured persons who had 
paid at least 30 contributions during the preceding 
two years and therefore satisfied the full contributions 
condition for the receipt of unemployment benefit ; 
436,860 insured persons who had paid less than 30 
contributions during the preceding two years; and 
81,580 uninsured persons. The claimants for benefit, 
numbering 1,620,510, included 276,650 men, 5,723 boys, 
47,663 women, and 3,474 girls who had been on the 
register for less than one month. 





In Great Britain, 486,372 men, 15,897 boys, 254,801 
women, and 17,560 girls were on short time or were 
otherwise suspended from work on the definite under- 
standing that they were shortly to return to their former 
employment. The total of 774,630 was 253,325 more 
than a month before and 359,088 more than a year 
before. Of workers who normally seek a livelihood 
by means of jobs of short duration, 99,418 men, 287 
boys, 2,375 women, and 19 girls were on the registers. 
The total of 102,099 was 3,189 less than a month before, 
but 26,136 more than a year before. 


Increases in the numbers unemployed occurred in 
most industries, the principal of which included mining 
(other than coal mining), iron and steel manufacture, 
general and marine engineering, shipbuilding and ship- 
repairing, the metal trades, pottery manufacture, the 
textile industries (with the exception of jute, carpets, 
and textile bleaching, dyeing, &c.), the leather trades, 
boot and shoe manufacture, and the building trade, 
together with the manufacture of bricks, tiles, and 
cement. There was some improvement in coal mining. 





In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
during December resulted in an increase of about 
2,5501. in the weekly full-time wages of nearly 19,000 
workpeople, and in a decrease of 1,500/. in those of 
nearly 28,000 workpeople. The principal body of 
workpeople who had their wages increased were men 
employed by electrical contractors in England and 
Wales, who received an increase of $d. per hour. 
Among those whose wages were reduced were coal 
miners in Warwickshire, slate quarry workers in North 
Wales, steel sheet millmen and galvanisers, shuttle- 
makers in Lancashire and Yorkshire, and workpeople 
employed in the manufacture of coloured cotton and 
woollen goods in Glasgow and the West of Scotland. 
The working hours of coal miners were reduced during 
December in various districts, as a result of the Coal 
Mines Act, 1930. 





The number of trade disputes, involving stoppages of 
work, reported to the Ministry of Labour, as beginning 
in December, was 30. In addition, 20 disputes which 
began before December were still in progress at the 
beginning of the month. The number of workpeople 
involved in all disputes in December (including work- 
people thrown out of work at the establishments where 
the disputes occurred, but not themselves parties 
to the disputes) was about 99,400, and the aggregate 
duration of all disputes in December was about 547,000 
working days. 





UNIVERSITY COLLEGE, LONDON, ENGINEERING SOCIETY. 
~The dinner of the Engineering Society of University 
College, London, will be held on February 3, Dr. Allen 
Mawer, Provost, presiding at the function. Old students 
desirous of attending are invited to communicate with 
the Hon. Secretary of the society, at the College, Gower- 
street, London, W.C.1. za 

Le Génie Crivit.—In order to commemorate the 
50th anniversary of its foundation, our contemporary 
Le Génie Civil, has recently issued a special issue, apart 
from its weekly edition. This contains upwards of 40 
well-illustrated articles mainly dealing with the evolution 
and development of the principal engineering industries 
during the period 1880-1930. The price of the issue 
is 25 francs, and it is obtainable from the offices of the 
journal, 5, Rue Jules-Lefebvre, Paris (9e). 





ALDWYCH - HOLBORN TRAMWAY 

SUBWAY. 

THE tramway system of the London County Council 
is divided into northern and southern sections, virtually 
the only connection between which is a subway running 
from Theobald’s-road, under Southampton-row, Kings- 
way, and Aldwych, and joining the Victoria-embank- 
ment at Waterloo Bridge. When originally opened 
for traffic in 1908, the head room in this subway was 
only 14 ft., and it was not, therefore, large enough 
to take the double-deck cars which were in use then, 
as now, throughout the greater part of the system. 
This limitation was adversely criticised at the time, 
the more so as an additional 3 ft. of head room would 
have enabled double-deck cars to be employed. It was, 
however, officially stated to be imposed by the condi- 
tions at the Holborn end, where a larger tunnel would 
have meant placing the station farther down Kingsway 
from Holborn, the acquisition of additional property in 
Theobald’s-road to secure a suitable entrance, and a 
greater length of open approach. It became clear, how- 
ever, as time went on, and the traffic carried by the 
trams using the subway increased, that, beneficial as 
this connecting link was, it would be much more use- 
ful if it could accommodate double-deck cars. About 
three years ago it was therefore decided to enlarge the 
tunnel to give an extra headway of from 2 ft. to 7 ft., 
and designs with this end in view were prepared by 
Sir George W. Humphreys, K.B.E., President of the 
Institution of Civil Engineers, and at that time chief 
engineer of the London County Council. This enlarge- 
ment has now been completed by the contractors, 
Messrs. John Cochrane and Sons, Limited, 39, Victoria- 
street, London, S.W., in the remarkably short time of 
eighteen months, and the subway was formally re- 
opened for traffic on Thursday, January 15. Though 
the work occupied the period stated, the tunnel was 
actually closed to traffic for only about a year, as it was 
found possible to perform some of the excavation 
from the road surface, as described below. Incidentally, 
it may be mentioned that this reconstruction has been 
carried out without altering the position of the Holborn 
station, and without the acquisition of further 
property being necessary, while the increase in the 
length of the opening at the Theobald’s-road end is 
very small. It has also been found possible to ease 
the gradients on this section. 

It may be'recalled that the subway was originally 
designed to accommodate two tramway tracks. It 
was approached from the surface in Theobald’s-road by 
an open incline, 170 ft. long and 20 ft. wide, the gradient 
on which was 1 in 10. The section immediately 
following this approach consisted of two cast-iron 
tunnels, each 14 ft. 5 in. in diameter, which carried 
the tracks under Holborn into the station at the 
northern end of Kingsway. This section was 255 ft. 
long. It began towards the foot of the gradient 
mentioned above, then comprised a section on a 
rising gradient of 1 in 200, followed by a further section 
on a rising gradient of 1 in 10 into Holborn station. 
This lay-out was determined by the presence of two 
pipe subways and a branch of the Fleet sewer under 
Holborn, the soffit of the tunnels only just clearing 
the latter. The layout on this section will be appre- 
ciated from the longitudinal] section and plan given in 
Figs. 1 and 2, which, however, more particularly indi- 
cate the position after reconstruction. Under Kings- 
way, the subway was of rectangular section, with a clear 
width of 20 ft. and a headway of 13 ft. 6 in. above the 
raillevel. Below the rails was an invert of curved section, 
which was filled in with concrete to a total depth of 
5 ft. 6 in. The roof was covered with steel troughing 
of 2 ft. 8 in. pitch and 12} in. deep. The length of this 
section, which included the Aldwych station, was 
1,880 ft., and it was built on a falling gradient of 
1 in 105. The subway then turned westward on a 
curve of 563 ft. radius, and dipped on a 1 in 20 gradient 
so as to pass under the Strand. On this section, which 
was 440 ft. long, the roofing of steel troughing was 
replaced by a brickwork arch with a span of 20 ft., 
the soffit of which descended from 5 ft. to 17 ft. below 
the road level as the Strand was approached. The 
latter thoroughfare was crossed in two tunnels, similar 
to those under Holborn, on a falling gradient of 1 in 
143. These tunnels, which curved round at a radius 
of 168 ft. to enter Wellington-street, were 250 ft. 
long, and terminated in the abutments of the approach 
viaduct to Waterloo Bridge. Here the original brick 
piers were replaced by steel supports carried on a 
concrete raft, openings being made at varying angles, 
so as to give a single tunnel, 20 ft. wide, similar to 
that under Kingsway. This finally emerged on to 
the Embankment through an archway. This last 
section of the tunnel was level. 

Reconstruction was begun in Southampton-row, 
where the roadway was opened out in sections about 
40 ft. long by 27 ft. wide, and excavated to an 
average depth of 11 ft. from the surface. Holes were 
then sunk at 10-ft. 3-in. centres, to an additional 
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THE ENLARGEMENT OF THE ALDWYCH-HOLBORN TRAMWAY SUBWAY. 


SIR G. W. HUMPHREYS, K.B.E., M.INST.C.E., ENGINEER 
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THE ENLARGEMENT OF THE ALDWYCH-HOLBORN TRAMWAY SUBWAY. 


SIR G. W. HUMPHREYS, K.B.E., M.INST.C.E., ENGINEER. 
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girders, cross struts were fixed, and the roadway 
made good over the troughing and opened to traffic. 
The subway was then closed, so that the stanchion 
foundations could be prepared at a depth of about 
34 ft. from road surface, as will be clear from Fig. 3. 
The lower parts of the stanchions themselves were 
passed up through holes cut in the iron tunnels, so 























depth of about 6 ft. 6 in., until the tops of the existing | way walls, and to erect cross-girders and troughing 
iron tunnels, indicated in Fig. 3, were reached. Stanch-}on them, as shown in Fig. 3, heavy timber 
ions were next inserted from above, the pipe subway | trestles being fixed under the cross girders to relieve 
walls being underpinned on to the iron tunnels at these| the load on the pipe-subway walls. Between the 
points. The details of the stanchions used for this| stanchions a reinforced-concrete construction was used, 
purpose will be clear from Figs. 4 to 8. The next|as shown in section in Fig. 9. At this stage, with 
operation was to set grillages on top of the pipe sub-! the upper parts of the stanchions suspended from the 
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that they could be connected to the upper parts and 
the longitudinal struts fixed. Finally, the trestles, 
dumpling, and those portions of iron tunnels which 
fell within the enlarged subway, were removed. 

To obtain the larger section of tunnel for the accom- 
modation of double-deck tramcars it was necessary 
to move the head-wall at the bottom of the approach 
incline southward some 25 ft. At the same time 
opportunity was taken to ease the gradients over this 
section by raising the level of the 1 in 200 portion 
some 2 ft., and thus decreasing the gradient on the 
approach to Holborn station from 1 in 10 to 1 in 20. 
as shown in Fig.1. As already pointed out, the original 
gradients on this section were determined by the posi- 
tion of the Fleet sewer, and the improvement noted has 
only been rendered possible by cutting this and diverting 
its eastward flow into the Kingsway sewer. The pipe 
subways under Holborn have, however, been retained, 
and are now supported on cross girders which rest on 
the stanchions already mentioned. Under Kingsway, 
and towards the Embankment end, the work was much 
simpler, it only being necessary to underpin the side- 
walls of the tunnel and to excavate the floor to a 
depth of 3 ft. to secure the required extra headway in 
the original tubes, so that only about 160 deg. of 
the crown remained. The method adopted will be 
clear from Fig. 14, page 109, while details of the seg- 
ments and cast-iron bases are illustrated in Figs. 15 
to 20. This work was carried out by putting in 
horseheading to support the weight of the roof, 
and then cutting away the tunnel sections and ex- 
cavating the surrounding clay. This excavation 
was finally filled in with 6 to 1 concrete, stools and 
junction plates being provided to support the roof of 
the original tunnel sections, which were left in position. 
The work was carried out in short lengths of three 
rings at a time, owing to the proximity of the founda- 
tions of the neighbouring buildings. This portion of 
the enlargement was about 80 yards long, the rail 
level throughout being lowered by about 7 ft. From 
the end of this section to the exit on the Embankment 
the track was lowered and the side walls underpinned 
where necessary. Details of this part of the work are 
illustrated in Figs. 10 to 13,0n page 109. 

The reconstruction desc¥ibed has involved the 
excavation of 16,600 cub. yd. of clay and _ ballast 
and 10,900 cub. yd. of concrete and brickwork, together 
with the removal of 1,135 tons of cast-iron. The new 
work includes 15,900 cub. yd. of concrete and brick- 
work, 600 tons of steelwork and 135 tons of cast-iron. 

In reconstructing the stations the opportunity has 
been taken to lengthen the platforms, and to lower 
them from 18 in. to 6 in. above rail level. The object 
of the latter change has been to make conditions in 
the subway more in accordance with those in the 
open, and so to prevent passengers being confused by 
any change in height. Over 200 Holophane flood 
lights and seven special Ascog fittings have been 
installed for lighting the stations. The latter are con- 
nected to the local supply, so as to provide an emergency 
supply should the tramway current fail. The subway 
itself is lighted throughout by bi-focal mirror reflectors 
fitted in the roof. Between the Holborn station and 
the northern exit of the subway automatic light 
signals, operated through a relay by trips in the con- 
ductor slots, are installed, so that before a car can enter 
this section the preceding car must have cleared it. At 
the stations, prisms are fitted under the platform kerbs 
to throw light on to the ploughs, the units being 
wholly concealed and practically shadowless illumina- 
tion being obtained. 

In conclusion, we wish to express our indebtedness 
to Sir George Humphreys for supplying us with the 
drawings from which our illustrations have been pre- 
pared, and for other assistance in connection with the 
preparation of the article. 








PERSONAL,—Messrs. Bastian and Allen, Limited, have 
acquired the stock, patents, and goodwill of Messrs. 
Bastian Meter Company, Limited (incorporating Bastian 
and Allen). The offices and works have been removed 
from Slough to more central and convenient premises at 
26, Cross-street, Essex-road, London, N.1.—Messrs. 
The British Thomson-Houston Company, Limited, are 
opening a new Mazda-lamp de»ot at 38, Friar-lane, 
Leicester, on January 26.—Mr. A. Fraser, who has been 
chief representative in Scotland for Messrs. Sir W. G. 
Armstrong, Whitworth and Company, Limited, during 
the past 12 years, has commenced business on his own 
account as Messrs. Alexander Fraser and Company. He 
will continue to act as agent, at the same offices, viz., 
Atlantic Chambers, 45, Hope-street, Glasgow, C.2, for 
Messrs. Sir W. G. Armstrong, Whitworth and Company 
(Engineers) Limited, and also for Messrs. Sir W. G. Arm- 
strong, Whitworth and Company (Ironfounders) Limited, 
Messrs. Craven Brothers (Manchester) Limited, Messrs. 
Bostock and Bramley, Limited, and other engineering 
firms.—Mr. Archibald McKinstry has been appointed a 
director of Messrs. Babcock and Wilcox, Limited.—NMr. J. 
D. Twinberrow has opened an office at 38, Victoria-street, 
London, 8.W.1, for the purpose of specialising in the 
mechanism of electric, Diesel, and other forms of traction, 
and in questions affecting the maintenance of track and 
equipment, 


TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W., particulars of 
tenders invited by various bodies in the British possessions 
and in foreign countries. The closing date of each tender 
is stated where possible. Details may be obtained on 
application to the Department at the above address, 
the reference number given being quoted in each case. 


Iron-Clad Switchgear—The supply of low-tension 
iron-clad switchgear for controlling lighting and power 


The City of Cape Town Electricity De- 


wire system. 
(Ref. No. A.X. 


partment, South Africa; February 18. 
10,741.) 

Water Mains.—The supply and .installation of a 
system of water mains, including cast-iron or steel pipes 
and fittings, valves, hydrants, &c., for the town of 
Samanoud. The Egyptian Ministry of the Interior 
Cairo; March 25. (Ref. No. G.X. 10,028). The supply, 
and laying of an extension of the water mains in the 
town of Minchat Sabri, including cast-iron or steel pipes, 
February 15. 


The Egyptian Authorities, Cairo ; (Ref. 


No. G.X. 10,029.) 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Few bright features have developed 
in the local steel and engineering trades. Though pro- 
duction has been put on an extended basis, complaints 
of a shortage of orders are freely heard. One or two 
more furnaces have been recommissioned, but the 
general position shows little change, as compared with 
amonthago. The difficulties with which steel producers 
have had to contend are reflected in the statistics relating 
to steel production of this locality last year. In 1930, 


a reduction of 248,800 tons. Last year’s total, how- 
ever, was larger than that of 1913. The current demand 
for raw and semi-finished materials is as restricted as 
ever. Forward buying seems to be out of the question. 
Orders do not represent much in the bulk, and inquiries 
are not so numerous. A reduction of 10s. per ton in 
hard basic billets is announced, but the price of soft 
basic and acid steel is unaltered. There is an improving 
call for ferro-alloys. The scrap market is in a neglected 
state. Latest quotations are as follows: Siemen’s acid 
steel billets, 91. 10s.; hard basic billets, 8/. 12s. 6d. to 
91. 2s. 6d.; medium hard basic billets, 7]. 2s. 6d. to 
7l. 128. 6d.; soft basic billets, 61. 5s.; Derbyshire 
foundry pig iron, 66s.; Derbyshire forge iron, 63s. ; 
crown iron bars, 10/1. 5s. ; iron hoops, 12/.; steel hoops, 
101. ; soft wire rods, 7/. 15s. ; and basic-steel scrap, 45s. 
The heavy engineering trades are only moderately 
employed. Railway rolling stock departments have 
brighter prospects. 
ings and castings is being transported from this area 
to associated shipyards, and the output of special steel 
used by the electrical, chemical, aircraft, and automobile 
industries is maintained at a high level. Uneven condi- 
tions prevail in tool manufacture. The season in farm 
and garden requisites shows signs of opening out. The 
demand for files, saws, and plantation tools continues to 
be disappointing. 

South Yorkshire Coal Trade.—The general condition 
is a shade firmer. Recent improvement has been main- 
tained, especially on export account. Industrial fuel 
does not make much headway, but an early improve- 
ment is considered probable. The recent cold weather 
has stimulated the demand for house coal, and stocks at 
depots and collieries shows a steady reduction. The 
coke market has weak spots. Gas coke is in a fairly 
strong position, and realises 23s. to 26s. per ton for 
export via Humber ports. The call for blast-furnace 
coke is disappointing. Foundry and furnace sorts are 
only in moderate request. Latest quotations: best 
branch hand picked, 25s. 6d. to 27s.; Derbyshire best 
brights, 20s. to 22s. 6d. ; Derbyshire best house, 20s. 6d. 
to 2ls. 6d. ; screened house coal, 18s. to 19s. ; screened 
house nuts, 15s. 6d. to 16s. 6d.; Yorkshire hards, 14s. 
to 15s. 6d.; Derbyshire hards, 14s. to 15s. 6d. ; rough 
slacks, 8s. 6d. to 9s. ; nutty slacks, 6s. 6d. to 7s. ; smalls, 
3s. to 5s. 








Tue Late Mr. F. G. Tyte.—We regret to note the 
death on January 15 last, after a serious illness, of Mr. 
F. G. Tyte, who retired about five years ago from the 
position of engineer-in-charge of the Foundling Hospital, 
Guilford-street, Russell-square, London, W.C.1. Mr. 
Tyte, who was 74 years of age, had occupied this position 
for upwards of 30 years and up till the time of the removal 
of the Foundling Hospital to the country. He was a 
former member of the Association of Engineers-in-Charge, 
tion of Engineers-in-Charge, and served for some years 
on the Council of this body. 





PULVERISED-FUEL PLANT AT GRIMETHORPE COLLIERY. 
ADDENDUM.—With reference to the thermal efficiency 
of the boilers fired with pulverised fuel at Grimethorpe 
Colliery, which was stated to be 68-1 per cent., in our 
article on the plant on page 42 ante, it has been pointed 
out, and quite justifiably we think, that this efficiency 
was obtained without economisers. As we stated, the 


circuits on a 380/220-volt, 50-cycle, three-phase, four- | 


with all the necessary accessories, sluice valves, &c. | 


the Sheffield area turned out 968,200 tons of steel ingots | 
and castings, as compared with 1,217,000 tons in 1929, | 


A steady tonnage of marine forg- | 


the name of which has since been changed to The Institu- | 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


| MIDDLESBROUGH, Wednesday. 

| The Cleveland Iron Trade.—Stabilisation of Cleveland 
| pig prices is bringing in a fair number of home orders, 
but inquiries from overseas are still trifling. Belgian 
and Midland irons continue to arrive for consumption 
at Tees-side works, but purchasing from those quarters 
has ceased now that Cleveland qualities are obtainable 
on terms users here are quite prepared to pay. Both 
makers and merchants report further substantial sales, 
| and as the limited make seems likely to be unequal to 
requirements of the near future, some reduction of 
| stocks—which are not heavy—is promised. Specially 
low rates are still accepted for Cleveland pig from 
customers in Scotland, and doubtless price concessions 
would readily be made to secure trade with overseas 
firms, but for home purposes, ironmasters’ fixed mini- 
mum figures are firm at: No. 1 grade, 6ls.; No. 3 
g.m.b., 58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 
forge, 57s. 

Hematite.-—Quite a firm tone continues to pervade 
the East Coast hematite branch of trade, though makers 
have large accumulations at the furnaces, and second 
hands hold considerable quantities. Up to 70s. is quoted 
for ordinary qualities, which is 11s. 6d. above the price 
of No. 3 Cleveland, whereas the pre-war normal difference 
was 8s. to 10s. While business is stated to have been 
put through at the figure named, buyers endeavour to 
purchase at ls. less. 


Ironstone Miners’ Wages.—At a conference of Cleve- 
land Ironstone mineowners’ and miners’ representatives, 
this week, to discuss rates of wages for the first quarter 
of the year, the owners pointed out that the fall in the 
average net selling price of Cleveland pig-iron, last 
quarter, entitled them to a further reduction. They 
agreed, however, to forego the advantage they would 
have gained by a strict application of the sliding scale, 
and as a result, wages for the next three months remain 
| at the same level as during the last quarter of 1930. 
|The owners, however, intimated that unless trade 
| improved greatly, the miners must be prepared to accept 
| drastic reduction three months hence. 


‘oreign Ore.—Business in foreign ore is almost at 
a standstill, consumers being heavily bought, and having 
| considerable stocks on hand. Nominally, best rubio is 
| 16s. 6d. c.i.f. Tees. 


|  Blast-Furnace Coke-—Durham blast-furnace coke is 
|in only moderate request, and local users are able to 
| cover their needs on the basis of good average qualities 
| at 17s. delivered. 


| Manufactured Iron and Steel.—Inquiries for manufac- 
| tured iron and steel show a little improvement, and actual 
| transactions are rather better, but the revised prices 
|for certain commodities fall short of what customers 
| looked for. At the same time, the increased rebates 
to purchasers of plates, sections and joists, who are 
using British material only, have released a few orders. 
Among the principal market quotations are: common 
iron bars, 10/. 10s. ; best bars, 11/.; double best bars, 
11/2. 10s.; treble best bars, 12/.; iron rivets, 111. 5s. ; 
packing (parallel), 8/.; packing (tapered), 10/.; steel 
billets (soft), 6/. 5s. ; steel billets (medium), 7/. 12s. 6d. ; 
steel billets (hard), 8/. 2s. 6d.; steel rivets, 111. 5s. ; 
steel ship plates, 8/. 15s. ; steel angles, 81. 7s. 6d. ; steel 
joists, 8/. 15s.; heavy sections of steel rails, 8/. 10s. for 
parcels of 500 tons and over, and 91. for smaller lots ; 
fish plates, 12/7. 10s.; black sheets (No. 24 gauge), 
8l. 10s.; and galvanised corrugated sheets (No. 24 
gauge), 111. 5s. 


Scrap.—Heavy steel scrap is in good request and 
commands 46s. There is little activity in other descrip- 
tions of scrap. Borings are 28s. 6d. ; turnings, 32s. 6d. ; 
ordinary metal, 50s.; and heavy machinery metal, 
52s. 6d. 


NOTES FROM THE SOUTH-WEST. 


CarpiFF, Wednesday. 

The Coal Trade.—After two-and-a-half weeks’ stoppage, 
work was resumed in the Welsh coalfield on Monday, 
the men accepting provisional terms, arranged by Mr. 
Shinwell and Mr. Graham, as a result of separate con- 
ferences with the South Wales Miners’ Federation and 
South Wales Coalowners’ Association. The terms provide 
for a rigid 7 hour day with the rates of wages the same as 
was in operation in November up to the end of February, 
after which they will be determined by the Coal Concilia- 
tion Board or referred to an independent chairman. The 
| stoppage meant a loss of output of more than 2,000,000 
tons and in export of 1,300,000 tons. Fresh-wrought 
' coal is now arriving at the docks in increasing quantities, 
| and the number of ships loading has also moved upward, 
| with the result that shipments are rapidly expanding. 
New business, however, is quiet, as shippers generally 
| are able to meet their requirements from contract com- 
| mitments, the shipment of which was held back by the 
| stoppage. With a plentiful supply of empty wagons 
| owing to thousands of loaded trucks being cleared in the 
| last fortnight, collieries are now able to work more 
— than has been the case for some time, but 














unless new orders are forthcoming in the near future 
| stocks will again accumulate unless temporary stoppages 
| are again resorted to. Meanwhile exporters will not pay 
| more than minimum prices except for occasional spot 





exit temperature of the gases was high, viz., 870 deg. F., | lots, so that best Admiralty large is back to 20s. per ton 
a fact attesting the existence of very effective combustion, | f.o.b. with best bunker smalls 13s. 6d. Sized classes are 
and warranting the assumption that, had economisers | irregular, and usually command a small premium on the 
and superheaters been fitted on all the boilers, a thermal | schedule, and are on the basis of 20s. to 22s. for best dry 





efficiency of over 80 per cent. would probably have been | nuts. Shipments foreign as cargo, last week amounted 
obtained. to only 91,000 tons, compared with 632,000 tons a year 
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ago, while coal exports foreign, for the year at 22,831,000 
tons, were 1,460,000 tons less than in 1929, and 6,709,000 
tons below the 1913 total. The average export price of 
18s. 9}d. per ton, f.o.b., secured in 1930 was, however, 
8d. more than that obtained in 1929, large coal averaging 
20s. Ofd., through 17s. 7d., sized 24s. 3}d., and small 
12s. 1ld. At Port Talbot shipments were increased from 
1,983,000 tons to 2,199,000 tons, but at Cardiff were 
reduced from 14,789,000 tons to 13,218,000 tons, at New- 
port from 4,161,009 tons to 4,109,000 tons, and at Swansea 
from 3,358,000 tons to 3,246,000 tons. Anthracite ship- 
ments totalled 3,371,000 tons, or 112,000 tons less than 
in 1929, but the average price was increased by Is. 103d. 
to 25s. 04d. per ton f.o.b. Following the placing of an 
order for 100,000 tons of large Welsh coal delivered 
at Alexandria over February, March and April, the 
Egyptian State Railway has also intimated that they 
will require tenders for another 300,000 ton :in April. 
Three Spanish railways are in the market for a total 
of 100,000 tons and the French Navy for 30,000 tons. 

Iron and Steel.—Exports of iron and steel in the last 
week totalled 7,062 tons compared with 15,342 tons in the 
previous six days. Shipments of galvanised sheets were 
increased from 1,856 tons to 2,805 tons, but of tin-plates 
were reduced from 11,233 tons to 3,779 tons, of black- 
plates from 719 tons to 97 tons, and of other iron and steel 
goods from 1,534 tons to 380 tons. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 


An Improved Outlook.—Inquiries in several sections 
of the iron and steel and allied industries of the north- 
west area are more numerous this week than they have 
been for some time past. Actual business does not show 
any very substantial increase at the moment, but there 
is a fairly confident feeling that the inquiries are the 
prelude to the release of several important contracts, 
which, in some cases, have been held up on account of the 
holidays, and in others, particularly where large quan- 
tities of steel are necessary, pending the concessions 
announced last week. Consumers are, in the main, 
rather disappointed that the steel concessions are not 
greater. They agree, however, that the reductions are 
sufficient to warrant the confidence of clients who have 
important steelwork orders to place, and constructional 
engineers, in particular, are hopeful that work which has 
been delayed for some time will shortly be put in hand. 

More Constructional Orders.—Already there is a slightly 
freer movement, and among the first firms to feel the 
benefit are Messrs. Edward Wood and Company, Limited, 
of Ocean Ironworks, Trafford Park, Manchester, who 
have secured two orders from the London, Midland and 
Scottish Railway entailing the use of 200 tons of steel. 
One is for an institute at Crewe, and the other for a new 
railway station at Southend. After alean period, locomo- 
tive builders are experiencing a welcome improvement. 
Orders for 33 locomotives, secured by Messrs. Vulcan 
Foundry Limited, of Newton-le-Willows, near Manchester, 
from four leading Indian railway companies, materially 
enhances the prospect of this firm for 1931, and other 
firms in this district have, of late, booked small, but 
useful orders. In face of keen Continental competition, 
Messrs. Stevenson Limited, of the Canal Foundry, Pres- 
ton, have secured an important contract for the construc- 
tion of steelworks plant and equipment fora Spanish iron 
and steel undertaking. 

Chamber of Commerce Engineering Review.—At the 
annual general meeting of the Engineering and Metals Sec- 
tion of the Manchester Chamber of Commerce, Mr. G. F. 
West was re-elected chairman for the forthcoming year. 
Machine-tool makers, textile machinists, and locomotive 
engineers, the annual report stated, had experienced a poor 
year in 1930; both the ferrous and non-ferrous metal 
trades had been depressed. Electrical equipment manu- 
facturers had had a successful year, and looked forward 
to still further useful orders in connection with “ grid ”’ 
developments, and gas engineers, too, were hopeful of 
better times. A notable development of the year was 
the evolution of a new type of waterless gas-holder. Of 
15 now under construction in this country, a good pro- 
portion were being made in the Manchester district. 








Contracts.—Messrs. Hick, Hargreaves and Company, 
Limited, Soho Iron Works, Bolton, have received an 
order for the surface condensing plant, with auxiliaries, 
required for two 75,000-kw. turbo-alternators in connec- 
tion with the new extensions at Barking of the County 
of London Electric Supply Company. The firm has 
also secured an order for condensing plant and auxiliaries 
for two 20,000-kw. turbo-alternators for the extensions to 
the Greenwich power station of the London County 
Council Tramways.—Messrs. The Parsons Oil Engine 
Company, Limited, Town Quay Works, Southampton, 
are supplying marine engines, ranging from 20 h.p. to 
45 h.p., for launches for the War Office, the Admiralty, 
the Egyptian Government, and the Crown Agents for the 
Colonies. They have also on order a plant for operating 
the machinery of bridges in the reclaimed portion of the 
Zuyder Zee.—The entire equipment for a new modern 
abattoir for the Municipality of Nairobi, Kenya Colony, is 
being supplied by Messrs. William Douglas and Sons, 
Limited, Douglas Wharf, Putney, London, S.W.15. 
The equipment consists of the fittings for European 
and Moslem slaughter halls with cooling hall, refrigerating 
plant and by-product plant.—Messra. Clarke, Chapman 
and Company, Limited, Victoria Works, Gateshead-on- 
Tyne, have received an order for four five-ton level luffing 
cranes, complete with transporter bridges, to be erected 
for coal handling on the Mole at Gibraltar. Each crane 
18s mounted on a transporter bridge 118ft.long. The total 
erection in each case is approximately 100 ft. long. 





NOTES FROM THE NORTH. 
Gxiascow, Wednesday. 

Scottish Steel Trade.—No change for the better has 
taken place in the Scottish steel trade yet, and as order 
books are far from being well filled, the immediate 
outlook is none too bright. It is hoped, however, that 
business has touched bottom, and that conditions will 
gradually improve as the year advances. With the 
idea of encouraging consumers, the steelmakers, at their 
meeting in London last Wednesday, decided to increase 
the rebate allowed to customers who purchase all their 
requirements from them. The rebate on ship plates 
and sections has been increased by 5s. per ton, and on 
joists by 10s. per ton, but in the case of the latter the 
selling price has been advanced from 8/. 10s. per ton to 
8/1. 15s. per ton, so that each actual selling price has 
now been reduced by 5s. per ton to all who come under 
the rebate system. These prices and rebates are to 
remain in force for six months, and the meeting also 
decided that no change should be made in the export 
prices. It may be some little time before any results 
will be felt by producers, but as the general inquiry is 
better, some expansion of business may not be long 
delayed. In the black-sheet trade quite an optimistic 
feeling prevails on account of the near approach of the 
usual spring demand from Canada as well as an indica- 
tion, from inquiries, that more business is highly probable 
with the Far East in the near future. At the moment, 
however, the conditions are somewhat slow in each class 
ofsheets. The following are the current market prices :— 
Boiler plates, 10/7. 10s. per ton; ship plates, 8/. 15s. per 
ton; sections, 8/. 7s. r® eck ton ; joists, 8/. 15s. per ton ; 
black sheets, } in., 8/. per ton; galvanised corrugated 
sheets (No. 24 gauge), 11/. 7s. 6d. per ton, all delivered 
at Glasgow stations. Ship plates and sections are now 
subject to a rebate of 15s. per ton, and joists to a rebate 
of 22s, 6d. per ton. 


Malleable-Iron' Trade.—In the West of Scotland mal- 
leable-iron trade a pessimistic feeling prevails, and the 
works now running have difficulty in completing a full 
week, A very poor demand exists for bar iron and also 
for re-rolled steel bars, with the latter moving very 
slowly. Prices are unchanged and are as follows :— 
““Crown”’ bars, 10/. 5s. per ton for home delivery and 
91. 15s. per ton for export; re-rolled steel bars, 7/. per 
ton for home delivery and 6/. 15s. per ton for export. 


Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron industry are no better, and with only five 
furnaces now in blast the output is very small. The 
latter, coupled with stocks on hand, seem quite ample 
to meet all calls. The import of pig-iron from India 
continues. The poor demand being experienced by the 
local ironmasters has induced them to reconsider prices, 
and with a view to stimulating business, they resolved 
last week to make a reduction in their prices, of 3s. per 
ton in foundry iron and 2s. 6d. per ton in forge iron. 
The following are now the current market quotations :— 
Hematite, 75s. per ton, delivered at the steel works ; 
foundry iron No. 1, 76s. per ton, and No. 3, 73s. 6d. per 
ton, both on trucks at makers’ works; and forge iron, 
73s. 6d. per ton delivered at the local malleable-iron 
works, 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, January 17, amounted to 461 tons. Of that 
total 433 tons went overseas and 28 tons coastwise. 
During the corresponding week of last year the totals 
were 363 tons overseas and 95 tons coastwise, making a 
total shipment of 458 tons. 


Locomotive Trade.—Some slight improvement has 
recently taken place in the locomotive industry in the 
Glasgow area, and the outlook is much better. In addition 
to some other orders recently booked, the North British 
Locomotive Company, Limited, have received orders to 
build four locomotives for the Bombay, Baroda & Central 
India Railway, and three for the South India Railway. 
They have also been commissioned to supply seven loco- 
motive boilers to the Kiaochow-Tsinan Railway in China. 








SHIPBUILDING IN 1930.—We give below the concluding 
portion of our summary of British Shipbuilding in 1930 ; 
the first and second portions appeared on pages 24 and 
78 ante. Ten vessels, totalling 65,896 gross tons, were 
launched from the Hebburn and Jarrow shipyards of 
Messrs. Palmers Shipbuilding and Iron Company Limited. 
—Seven vessels, among them the 9,700-ton motorship 
Otaio and the three British submarines Regent, Regulus, 
and Rover, were launched by Messrs. Vickers-Armstrongs 
Limited, Barrow-in-Furness. The total tonnage of the 
seven ships was 19,311.—Messrs. Barclay, Curle and Com- 
pany, Limited, Whiteinch, Glasgow, launched ten vessels, 
making together 64,714 tons. All were over 4,000 tons, the 
most outstanding being the 9,311-ton oil-tank motorship, 
New Zealand, the 7,634-ton oil-tank motorship Alcides, and 
the 6,700 cargo steamer Soudan.—Among the 13 vessels, 
aggregating 88,395 tons, launched by Messrs. Sir W. G. 
Armstrong, Whitworth and Company (Shipbuilders), Li- 
mited, Walker Shipyard, Newcastle upon-Tyne, were the 
13,640-ton steam whaling factory, Tafelberg, the 7,900- 
ton oil-tank motorships Attila and Elise and nine 6,000- 
ton oil-tank motorships.—Messrs. Harland and Wolff, 
Limited, launched 21 vessels, 67 barges, and one pontoon 
from their Belfast, Glasgow, and London Yards. The 
aggregate gross tonnage involved was 145,636. The two 
most important units were the 20,500-ton vessel Warwick 
Castle and the 17,300-ton ship Reina del Pacifico.— 
Five ships, of the passenger and cargo type, were launched 
by Messrs. Alexander Stephen and Sons, Limited, Lint- 
house, Glasgow. Included were the 9,890-ton steamers 
Kenya and Karanja, the 9,750-ton motorship Orari, and 
the 1,922-ton steamer St. Patrick. 





NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, S.W.1. ‘‘ High Pressure Locomo- 
tives,” by Mr. H. N. Gresley. Graduates Section, London : 
Monday, January 26, 6.45 p.m. ‘“‘ Windmills and Mill- 
wrighting,”’ by Mr. R. Wailes. Western Branch : Thursday, 
January 29, 7 p.m. Merchant Venturers’ Technical 
College, Unity-street, Bristol. ‘‘ General Staff and Work- 
shop Organisation,’’ by Mr. P. Keene. East Midlands 
Branch: Friday, January 30, 6.30 p.m. Technical 
College, Lincoln. Annual Meeting. ‘‘ Methods of Engine 
Testing,” by Mr. G. A. Evans. 

INSTITUTE OF FuEL.—To-night, 6.30 p.m. Institution 
of Civil Engineers, Great George-street, $.W.1. Presenta- 
tion of the Melchett Medal. Melchett Lecture. ‘‘ Calcula- 
tion and Design of Regenerators and Recuperators,’’ by 
Dr. K. Riimmel. 

Junior INstTITUTION oF ENGINEERS.—To-night, 7.30 
p.m., 39, Victoria-street, S.W.1. ‘‘ The Progress and 
Development of Steam Generators,” by Mr. G. W. 
Thompson. Friday, January 30, 7.30 p.m. ‘“* Modern 
Methods of Production of Small Machined Work,” by 
Mr. W. Fish. 

Institute oF British FouNDRYMEN.—Lancashire 
Branch, Junior Section: Saturday, January 24, 7 p.m., 
College of Technology, Manchester. ‘‘ Sand Moulding 
versus Loam Moulding,’ by Mr. A. Sutcliffe. Newcastle- 
on-Tyne and District Branch: Saturday, January 31, 
6.15 p.m., Neville Hall, Newcastle-on-Tyne. ‘‘ The Sand 
Problem,”’ by Mr. H. F. Coggon. 

INSTITUTION OF ELEctTRIcCAL ENGINEERS.—Monday, 
January 26, 7 p.m., Victoria Embankment, W.C.2. 
Informal Meeting. Discussion on “ Reliable Fractional 
Horsepower Motors for Commercial Purposes,”” by Mr. 
L. Murphy. North Eastern Centre: Monday, January 
26, 7 p.m., Armstrong College, Newcastle-on-Tyne. “‘ The 
Medical and Surgical Applications of Electricity,’’ by 
Dr. B. Leggett. North Midland Centre: Tuesday, Janu- 
ary 27, 7 p.m., Hotel Metropole, Leeds. Discussion on 
‘*The Oil-immersed Circuit Breaker,” by Mr. C. 8. T. 
Paul. North-Western Centre: Tuesday, January 27, 
7 p.m., College of Technology, Manchester. Joint Meeting 
with Manchester Association of Engineers. ‘‘ Loud- 
Speakers since their Conception, with Gramophone Pick- 
ups and Wireless Recording Apparatus ”’ (with demon- 
strations), by Mr. 8. G. Brown. South Midland Centre : 
Wednesday, January 28, 7 p.m., Central Technical 
College, Suffolk-street, Birmingham. Faraday Lecture. 
‘‘ The Birth of Electrical Engineering,” by Prof.W. Cramp. 

Roya Society or Arts.—Monday, January 26, 8 
p.m., John-street, Adelphi, W.C.2. Cantor Lecture. 
** Some Modern Developments in Microscopy ”’ (Lecture 
I), by Dr. L. C. Martin. Tuesday, January 27, 4.30 p.m., 
‘* ‘Air Communication in Africa,’’ by Mr. G. E. W. 
Humphery. 

Royat InstiTuTIon.—Tuesday, January 27, 5.15 p.m., 
Albemarle-street, W.1. ‘‘Art of Illumination,”’ by 
J. W. T. Walsh. Thursday, January 29, 5.15 p.m. 
‘* Nature of Physical Science,”’ by Mr. H. Dingle. 

INSTITUTION OF CIviL ENGINEERS.—Tuesday, January 
27, 6 p.m., Great George-street, S.W.1. ‘‘ The Strength 
of Arc-Welded Joints,’ by Mr. F. R. Freeman. Manchester 
and District Association : Wednesday, January 28, 6.45 
p.m., Manchester Literary & Philosophical Society, 36, 
George-street, Manchester. ‘‘ Underground Haulage in 
Mines,”’ by Prof. D. Hay. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—Tuesday, January 27, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow. ‘‘ The Oil Pumping System of 
Two Modern Oil-Tank Vessels,’’ by Mr. A. D. R. Kelly. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
January 27, 7.30 p.m., 198, West-street, Sheffield. ‘‘ The 
Selection of Suitable Steels for Gears,’’ by Mr. F.W. Rowe. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Graduate Section: Wednesday, Janu- 
ary 28, 7.15 p.m., Mining Institute, Newcastle-on-Tyne. 
‘* Diesel-Electric Vehicles for Railway Service,” by Mr. 
B. Reed. Friday, January 30, 6 p.m., Ordinary Meeting. 
“The Whaling-Factory Ship ‘ Vikingen,’ with Some 
Notes on Whaling,”’ by Mr. C. F. Christensen. 

InsTITUTION OF LocoMOTIVE ENGINEERS.—Birming- 
ham Centre : Wednesday, January 28, 7.15 p.m., Chamber 
of Commerce, New-street, Birmingham. ‘ A Résumé of 
the Summer Meeting in Switzerland, 1930,’ by Mr. 
R. S. Hall. London: Thursday, January 29, 6 p.m., 
Denison House, 296, Vauxhall Bridge-road, S8.W.1. 
‘* Development of the Piston Valve to improve Steam 
Distribution,’’ by Mr. D. W. Sanford. 

Dieset Enecine Users’ Assocration.—Thursday> 
January 29, 4 p.m., Caxton Hall, Westminster, 8.W.1- 
Report of the Committee on ‘‘ Heavy-Oil Engine Work- 
ing Costs ’’ (1929-30). 

Royat AERONAUTICAL SocreTy.—Thursday, January 
29, 6.30 p.m., Royal Society of Arts, John-street, Adelphi, 
W.C.2. ‘‘ Development and Construction of Sailplanes 
and Gliders,’’ by Mr. A. Lippisch. 

INSTITUTION OF WELDING ENGINEERS.—North- Western 
Branch: Thursday, January 29, 7p.m. Engineers’ 
Club. Albert-square, Manchester. ‘‘ The Use of Pure 
Iron Electrodes for Welding Cast Iron,” by Mr. H. D. 
Lloyd and Mr. J. 8. G. Primrose. 











THe Parer Inpustry or NEw BrRuNswicK.—A 
fourth paper-making machine has been installed at the 
new mill at Dalhousie, of Messrs. The New Brunswick 
International Paper Company. The daily capacity of the 
Dalhousie plant has thus been raised to 575 tons of 
newsprint paper. 
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SEPARATELY-SCAVENGED TWO-CYCLE AIRLESS-INJECTION ENGINE. 


CONSTRUCTED BY MESSRS. BROWETT, 


(For Description, see Page 120.) 














LNEGINEERIOS 





Fig. 3. 
LAUNCHES AND TRIAL TRIPS. ** CORDELIA.” —Single-screw oil-tank motorship ; eight- 
Ww 
triple-expansion engines. Launch, January 5. Main | Diesel engine supplied by Messrs. J. G. Kincaid and 


dimensions, 211 ft. by 32. ft. by 14 ft. 9 in. Built and 
engined by Messrs. Sir W. G. Armstrong, Whitworth and 
Company, Limited, Newcastle-upon-Tyne. 

* Bakar.”’—Single-screw passerger, mail, and cargo 
steamer for service on the Dalmatian Coast; triple- 
expansion engine. Launch, January 10. Main dimen- 
sions: length, 144 ft.; beam, 24 ft. 6 in.; carrying 
capacity, 120 tons on a draught of 9 ft. 8in. Built and 
engined by Messrs. J. Samuel White and Company, 
Limited, East Cowes, I. of W., for Messrs. Jadranska 


Company, Limited, Greenock. Trial trip, recently. 
Main dimensions: 460 ft. by 59 ft. by 34 ft. Lin. Built 
by Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Wallsend, for Messrs. C. T. 


! 
** PROGREss.’’—Single-screw cargo coasting iil single-acting, four-stroke Harland-B. & 
bern Limited, Liverpool. 


Bowring and 


* Opawa.’’—Twin-screw refrigerated and _ general 
cargo motorship ; nine-cylinder, single-acting, two-cycle 
Stephen-Sulzer Diesel engines. Launch, January 20. 
Main dimensions: 490 ft. by 67 ft. by 40 ft. Built and 
Re ; : - engined by Messrs. Alexander Stephen and Sons, Lint- 
Plovidba d./d., Susak, Yugoslavia. house, Govan, for Messrs. The New Zealand Shipping 

* GERMANIC.”’—Single-screw oil-tank motorship ; four- | Company, Limited, London. 
cylinder Barclay Curle-Doxford Diesel engine supplied | 
by Messrs. Barclay, Curle, Limited, Glasgow. Trial | 
trip, January 16. Main dimensions: length, 435 ft. ; | 
breadth, 57 ft. 6 in.; deadweight-carrying capacity, CANADIAN PRopucTron oF GoLD IN 1930.—The total 
9,500 tons. Built by Messrs. Swan, Hunter, and Wigham | Canadian gold production, during 1930, was 2,089,800 oz.. 
Richardson, Limited, Walker-on-Tyne, for Messrs. | valued at 43,199,000 dols., as compared with 39,862,000 
Sir W. H, Cockerline, Hull, | dols, in the previous year. 








LINDLEY AND COMPANY, LIMITED, ENGINEERS. MANCHESTER. 
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ENGINEERING TRAINING AND 
EDUCATION. 


of Transport Examination—A pamphlet 
containing the revised examination regulations and 
syllabuses, which revisions are to come into force on 
October 1 next, has recently been published by the 
Institute of Transport, 15, Savoy Street, Victoria 
Embankment, London, W.C.2. Both the regulations 
and syllabuses contain important alterations as com- 
pared with those at present in force. A number of 
changes have been made in the subjects of the examina- 
tions, in the conditions under which the examinations 
may be taken, and in the conditions governing the 


Institute 


| grant of exemption. Copies of the pamphlet, as well 


as fuller particulars, and examination or exemption 
entry forms, may be obtained on application to the 
Institute at the address given above. 
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THE SAMPLING OF COAL. 

THE sample plays a leading part in a large 
majority of buying and selling transactions. It 
enables the qualities of the product to be ascer- 
tained and the value of the consignment to be 
deduced in advance, while it also forms a basis of 
reference, any departure from which is admitted to 
be good reason for the rejection of the whole or 
for appropriate compensation. Thus, steel, wheat, 
tobacco and many other commodities are all bought 
and sold in this way without difficulty, and any 
disputes which may arise in dealing with them 
are easily confined within very narrow boundaries 
of both fact and opinion. When, however, we come 
to one of this country’s most important natural 
resources, coal, the position is different and much 
more complicated. For coal is not a material of 
simple composition and, in spite of many attempts, 
it has not yet been possible to isolate more than a 
few of its constituents. The best that can be done 
is to arrive at the amounts of carbon, nitrogen, 
hydrogen and sulphur that it contains, for en- 
deavours to devise reliable methods of directly esti- 
mating its oxygen content have not so far been 
successful. It is therefore the practice to determine 
certain of its group characteristics and thus to 
effect a proximate analysis. The percentage amounts 
of the items in this proximate analysis are, how- 
ever, influenced by the methods and operating con- 
ditions under which they are obtained, and this in 
itself makes it extremely difficult for comparisons 
to be made between differentials in the way that 
is possible and usual with the other commodities 
we have mentioned. There is a still greater 
obstacle. Even assuming that methods of analysis 
could be improved, extended and standardised, 
the hetereogenity of the coal, as mined, renders it 





necessary for extreme care to be taken in selecting 
samples for chemical and physical examination, in 
order that they may fairly represent the main con- 
signment from which they are drawn. If they are 
not thus representative, not only is analysis itself 
waste of time, but the results of any transaction 
based upon it are likely to be satisfactory, neither 
to the seller, nor to the purchaser. It therefore 


;|follows that a condition precedent to the impor- 


tant task of discovering of what coal consists, is 
some method of ensuring that the samples tested 
shall bear some definite and fixed relationship to 
the whole. 

A step towards the achievement of this end was 
taken some three years ago when, at the suggestion 
of Dr. C. H. Lander, the British Engineering Stan- 
dards Association convened a conference of bodies 
interested in coal, with a view to preparing specifi- 
cations for its sampling and analysis. A Technical 
Committee, together with a number of sub-com- 
mittees, was appointed and, with the co-operation 
of the Fuel Research Board, issued draft specifica- 
tions covering the export and home markets in 
July, 1929, and August, 1930, respectively. These 
specifications, which dealt with both sampling and 
analysis, were widely circulated for criticism and 
suggestion both at home and abroad, and the 
latter (No. 404-1930), has now been issued by the 
Association. 

Before dealing with the contents of this important 
document, it should be pointed out that in the 
early stages of the Committee’s investigations an 
endeavour was made to base the sampling portion 
of the specification on the theory of size-weight 
ratio, which was first propounded by Mr. E. G. 
Bailey in 1909. This theory is that the variation 
of the composition of a sample from that of the 
consignment as a whole is a function of the ratio 
between the weight of the largest particles of the 
impurity and the weight of the sample. As the 
draft specification was drawn to ensure that the 
ash content of the sample should be within + 
1 unit of the true ash content of the coal under 
examination, a very large minimum gross sample 
had to be taken, so large, indeed, that it was 
unsuited to the conditions in the export trade. To 
overcome this difficulty it was decided to prepare 
two specifications, one for the export trade, in 
which the size of the gross sample was reduced, 
and the other for home use, in which this size more 
nearly approximated to that called for by the gas 
companies and other industrial users. In dealing 
with such problems compromises of some kind are, 
of course, inevitable, but unfortunately this particu- 
lar effort did not commend itself to Continental 
importers, who felt that the size of the sample was 
not large enough to make it representative of the 
consignment. Happily, in the meantime, Dr. E. 8. 
Grumell and Dr. A. C. Dunningham had prepared 
a report, a copy of which has also been issued by 
the Association (No. 403—1930), in which they re- 
examined Bailey’s original data, and came to the 
conclusion that much smaller samples could be 
taken than had been recommended by him without 
affecting the accuracy of the results. They pointed 
out that the problem resolves itself into determining 
how many wagons should be sampled in order to 
obtain any required degree of accuracy, or, alterna- 
tively, how many increments and of what weight 
should be taken from a consignment as a whole to 
give a similar degree of accuracy. They found that 
the answer to this question depends mainly upon the 
heterogeneity of the fuel, which can be expressed as 
an “ average error,” that is, the average amount by 
which the percentage of ash in any sample or 
wagon differs from the average ash of the consign- 
ment as a whole. This “average error” is 
surprisingly constant, is characteristic of each fuel 
and bears a more or less definite relationship to the 
total ash content. Applying the Theory of Errors 
it follows that the number of increments taken to 
make up the sample should vary, not with the total 
weight of the consignment, but with the average 
error. In other words, the total weight of the 
sample is independent of the amount of coal 
sampled, but is dependent on the average error. 
It also follows that it is preferable to take a 
large number of small increments rather than a 
smal] number of large increments, especially as 
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the average error increases. There are, of course, 
limits to the weights of the increments forming the 
samples, but these may be as low as 2 Jb. in the case 
of 1-in. slack, rising to 5 |b. in the case of 3-in. slack. 
Messrs. Grumell and Dunningham’s investigations, 
therefore, prove on theoretical grounds the vitally 
important fact that it is not necessary to specify the 
very large samples which Bailey deemed desirable, 
and as these conclusions have been corroborated by 
experiments, carried out under the guidance of the 
Committee, they have been adopted as the basis of 
the sampling section of the specifications. 

Turning to the specification itself, this lays down 
that coal shall be divided into five classes, with ash 
contents of 6, 10, 15, 20 and 25 per cent. respectively. 
The sample taken for consignments of more than 
50 tons shall vary from 40 to 925 lb., according to the 
ash content, three weights being specified in each 
class, depending on the size of the coal. The 
number of increments taken to make up the gross 
sample is to be 20, 45, 85, 130 and 185 in the five 
classes, and these are to be collected by plunging a 
ladle into a flowing stream of coal when it is being 
discharged from a chute or by careful selection in 
accordance with specified methods when it is taken 
from conveyors or wagons. The coal is then to be 
crushed, so that it will pass through a }-in. square 
mesh aperture, and reduced either in a riffle or by 
successive manual quartering until about 10 Ib. are 
left. This residue is next to be crushed, so that 
it will pass through a sieve with an aperture of 
0-05 in, and is again to be reduced until about } Ib. 
is left. This residue is to be ground until it will 
pass through a sieve with an aperture of 0-0166 in. 
and reduced to a quarter of a pound. It is then 
to be ground again so that it will pass through a 
sieve with an aperture of 0-0083-in. after which it 
is to be mixed and bottled for testing purposes. 
Where the consignments are less than 50 tons the 
weight of the gross sample is to be half the above 
figures, the subsequent procedure to be adopted being 
the same. The methods of analysis recommended in 
the specification are the simple practical ones used 
in sound commercial practice and do not call for 
special comment, except to say that alternative ways 
of determining the moisture, volatile matter and 
sulphur are included, and that it is recommended 
that the analysis on the air dry-coal shall be 
reported. 

This summary shows clearly that an heroic, if 
not altogether successful, attempt has been made 
to deal with a problem, the importance of which can 
hardly be over-emphasised ; and we shall await 
with interest the companion document, which is to 
deal with the sampling and analysis of coal for 
inland purposes. In the meantime the part of the 
specification which most easily lays itself open to 
criticism is that dealing with the actual collection 
of the coal. The use of a ladle for catching samples 
from a stream of coal falling from chutes, though 
common, cannot be said to be altogether satisfactory, 
especially if the coal is large. Similarly, as the 
report admits, owing to the segregation of the large 
and small, correct sampling by scoop from a belt con- 
veyor is not easy, while without stopping it is not 
easy to see how increments can be drawn from the 
bottom as well as from the top of buckets in the 
case of conveyors of this type. We are also inclned 
to wonder whether the method suggested for taking 
samples from wagons /are not too complicated for 
everyday use. Chutes, conveyors and wagons are, 
however, only three of the links in the chain from 
the mine to the boiler, and are not primarily designed 
for the collection of samples. Considering the im- 
portance of the subject, the devising of some other 
link, which should be specially adapted for the 
purpose, might therefore be worth study and would 
doubtless have a favourable effect on the ultimate 
accuracy of the results. 








THE CONTINENTAL STEEL CARTEL. 

THE decision of the directorate of the Continental 
Steel Cartel at its recent meeting to make a further 
reduction in the total quota is symptomatic of the 
prevailing depression in the steel industry. For the 
first quarter of 1931, a reduction of 30 per cent. will 
be made in the Cartel’s quota, compared with the 
present figure of 25 per cent. This decision was dic- 
tated by a desire to assist the recovery of the Con- 
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tinental steel industry from the decline which set 
in about twelve months ago and still continues. Of 
the major steel producing countries on the Continent, 
France has suffered least and Germany most from 
this decline. The German representatives at the 
recent meeting were in favour of an even more 
drastic cut in the quota, and are understood to have 
proposed a reduction of 40 per cent., but this was 
rejected by the French delegates, as such a restriction 
would have imposed very heavy burdens on the 
French steel industry. The increase in the restriction 
of 25 per cent. to 30 per cent., if strictly observed, 
should undoubtedly tend to strengthen prices. This 
restriction is based on the output attained in October, 
1929. While the French steel industry, owing largely 
to its satisfactory home trade, has shown a com- 
paratively small decline since that date, the German 
steel industry on the other hand has suffered a 
severe slump, and during recent months has been 
operating at only 60 per cent. of the level of twelve 
months ago. Hence the German delegates’ desire 
for a bigger cut in the total quota. 

It should be emphasised that the Continental 
Steel Cartel is still on a provisional basis. Hopes 
had been entertained that before the end of the year 
it would have proved possible to discover a final 
solution to the problem of the renewal of the Cartel 
for a five year period at least, but these hopes have 
not been fulfilled. The members have agreed, how- 
ever, to continue the agreement on the present basis 
for a further provisional period of six months. 
During this period the special sub-commission 
which has been charged with the task of overhauling 
the present agreement is to pursue its deliberations, 
with a view to the discovery of a formula which will 
prove the basis for a new agreement. Some idea of 
the difficulty which has been experienced in this 
connection may be gathered from the fact that 
repeated attempts have been made during the past 
twelve months or so to reorganise the Cartel on a 
permanent basis, but they have all broken down in 
the final resort, and, as a result, on each expiration 
date a further provisional agreement has had to be 
signed. 

While it is true that this problem of reorganisa- 
tion has been rendered more complicated by the 
unfavourable economic conditions which have 
obtained during 1930, yet it must not be over- 
looked that so far little progress has been made 
towards a settlement of certain fundamental differ- 
ences within the Cartel. Ever since the formation of 
the Cartel towards the end of 1926, Germany has 
maintained that her quota is inadequate and in 
need of revision; and, in spite of her present low 
output, she is bent on obtaining a higher percentage 
so that she will not be penalised, as in the past, 
as soon as favourable economic conditions return. 
Another serious disadvantage under which Germany 
has laboured, and still labours, lies in the disparity 
between her producing costs and those in the western 
European countries. In a recent speech, Herr Peter 
Kloechner, one of Germany’s leading ironmasters, 
estimated this disparity to be of the order of 30s. Od. 
per ton, which he attributed to the lower wages, 
salaries, taxation and social charges in Belgium, 
Luxembourg and France, as compared with Germany. 
These factors hamper Germany’s competitive power 
in export markets, vis-a-vis of other Continental 
countries, particularly during periods of depression 
such as the present. 

The difficulties which France has encountered in 
the Cartel are of a different type. As already 
pointed out, French steel output has been well 
maintained, in spite of the economic depression in 
overseas markets in general. This fact is largely 
attributable to the satisfactory position of the 
steel-consuming industries in France and _ her 
colonies. As a result of their high level of output 
and of the re-imposition last month of the 4 dols. 
per ton penalty on excess output, French steel 
producers saw that they were likely to be heavily 
penalised under the existing statutes, and so they 
were successful in obtaining a modification to the 
effect that their output should be separated into 
home and export quotas. On production in excess 
of the export quota, the full penalty of 4 dols. per 
ton is payable, but on output in excess of the inland 
quota, a fine of only 1 dol. per ton will be levied. 
This concession has greatly improved the position 











of the French group of firms in the Continental Steel 


Cartel. It will be remembered that Germany was first 
granted a similar privilege in 1927, when her output 
was divided in the ratio of 72 per cent. home, and 
28 per cent. export; Germany is to continue to 
enjoy the privilege of paying only 1 dol. per ton 
on excess home output but, instead of her previous 
ratio, she is to base her export quota on the same 
period which has been fixed for France, namely, 
the average monthly exports during September and 
October of last year. 

This separation of home and export quotas in 
the case of Germany and France is likely to create 
new difficulties for, in addition to restricting the 
field of operations of the Cartel, it may lead to 
demands for similar treatment or, alternatively, 
for compensating benefits from the Belgian and 
Luxembourg steel producers. It is true that the 
domestic steel markets in Belgium and Luxembourg 
are of comparatively minor importance, but none 
the less, within the Cartel there are many advocates 
of the application of the principle of separate 
domestic and export quotas to all the member 
countries. It is argued that such a separation, 
which would mean the release of control by the 
International Association of output for domestic 
consumption, would eliminate the difficulties which 
have previously arisen when a member has been 
penalised for exceeding the allotted quota, owing 
primarily to the requirements of the domestic market. 
Many important steel producers in Germany are 
understood to uphold this view. If such a separa- 
tion of home and export quotas were generally 
applied, it would lead to a radical change in the 
original function of the Continental Steel Cartel, 
which henceforth would not, as hitherto, endeavour 
to control the total steel output of the principal 
producing countries on the Continent, but would 
merely regulate production for export in accordance 
with the current demand. Such a change has not 
occurred yet, however, as Belgium and Luxem- 
bourg are to continue with an undivided quota, 
as in the past. In the meantime, the delegates 
from these two countries are obviously not very 
satisfied with the present scheme, for they have 
suggested that the penalties on excess export 
output in the case of France and Germany should 
be fixed on an ascending scale, according to the 
amount of the excess tonnage. Such a proposal 
would obviously reduce the advantage enjoyed 
by France and Germany, and is therefore likely to 
be rejected. 

In addition to these difficulties regarding produc- 
tion quotas and fines, there remains the further 
question of market protection. The collateral 
agreements that have been signed providing for 
some limitation of competition between the member 
countries of the Cartel on one another’s domestic 
markets have always been regarded as of great 
importance, but it is none the less clear that, during 
recent months at least, these agreements have not 
been fully observed, and competition on the respec- 
tive domestic markets has been more intense in 
consequence. Germany, in particular, has suffered 
from this intensified competition, as her domestic 
market has proved especially attractive to producers 
of other countries, owing to the high level of German 
inland prices, as a result of which Belgian steel 
makers have been able to import steel into Germany 
and net a satisfactory profit, even after allowing for 
customs duties, and railway freights. The German 
delegates to the Cartel have therefore demanded 
that, in future, Belgium should strictly observe 
the regulations for the mutual protection of domestic 
markets. 

It will thus be seen that the commission entrusted 
with the task of reorganising the Cartel has many 
serious problems to face when it begins its delibera- 
tions some time this month. One important factor 
in its favour, however, is the general feeling in steel 
circles on the Continent that, although the Cartel 
has not developed as originally anticipated, yet it 
is too valuable to lose. The fact that it has been 
agreed to continue on the present basis for a further 
six months is generally interpreted as indicating 
that the members seriously intend to thrash out 
these questions, and to find, if possible, a mutually 
satisfactory solution to their problems. It is 
significant that recent speeches by chairmen of 
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important steel-making firms on the Continent 
have stressed the importance of international 
co-operation as exemplified in the Cartel. The 
chairmen of the Angleur-Athus Steel Company in 
Belgium and of the Marine-Homécourt Steel 
Company in France, at the recent annual meetings 
of these two companies, both referred favourably 
to the work of the Cartel and to the potentialities 
which it possessed for further good work. 








THE ENGINEERING OUTLOOK. 

IV.—Tue Mortor-Cycte anp Cycie INpvustry. 

THE motor-cycle and cycle industry is so closely 
allied to the motor industry that in many cases its 
production is carried on by the same firms and in 
the same works. Its activities are, nevertheless, 
sufficiently distinct to make it necessary to deal 
with its position and prospects separately. Within 
the industry a further sub-division is necessary into 
(a) motor-cycle and (6) cycle, since the circum- 
stances of these branches are often widely different. 


TaBLE I1.—Number of Workpeople Employed. 





Motors, Cycles and Aircraft. 





Nos 
Nos. Nos. 
Date. Insured. Unem- | Employed.| Index 
ployed. 1923 = 


100. 





As at July in each year. 











1923 ee --| 191 830 18,698 173,132 100-0 
1924 ee --| 203,510 16,145 187 365 108-2 
1925 <e «| 214,220 14,100 200,120 115-6 
1926 re -.| 223,570 21,609 201,961 116-6 
1927 ee --| 232,860 18,339 214,521 123-9 
1928 BA ..| 234,830* 22,015* | 212,815* 122-9 
1929 ee ..| 245,410* 17,614* | 227,796* 131-6 
1930 Pe --| 247,140* 40,647* | 206,493* 117°5 





* Aged 16~64 inclusive. 


As regards employment statistics, however, this 
sub-division cannot be made. The Ministry of 
Labour statistics given in Table I group the motor- 
cycle and cycle industries with the motor and 
aircraft industries, and the motor industry, being 
very much the biggest of these three, unduly 


TABLE II.—U.K. Exports of Motor Cycles and Tri-Cars. 

















Index Index 
Monthly | Number. | 1913 = 1913 = 
Averages. Bot 100. Value 100. 
! 
| «| 
1913... ..| 1,404 100-0 61,106 | 100-0 
1922— 
Ist Qr 585 41-7 41,114 67-3 
2nd ,, 722 51:4 | 50,378 82-4 
Srd_,, 681 48-5 | 42,602 69-7 
4th ,, 433 30-8 26,109 42-7 
1923— | 
Ist Qr 989 70-4 | 51,0938 | 83:6 
2nd ,, 1,454 103-6 | 76,616 125-4 
3rd, 1,275 | 90-8 | 66,022 | 108-0 
4th ,, | 1,616 115-1 | 76,186 | 124-7 
1924— 
Ist Qr. 2.451 174-6 | 106,362 | 174-1 
2nd ,, | 4,244 302-3 | 187,402 | 306-7 
3rd_,, | 3,031 215-9 | 130,017 212-8 
ith : | 3'810 200-1 | 118,351 | 193-7 
1925— 
Ist Qr. 3,909 278-4 | 154,139 252-3 
2nd ,, | 4/955 303-1 | 180,723 295-7 
Srd_,, | 3,638 259-1 142,206 | 232-7 
4th ,, | 3,746 266-8 141,940 | 282-8 
1926— 
Ist Qr | 4,401 313-5 | 168,308 275-4 
2nd ,, 4,530 322-6 | 175,621 287-4 
3rd ,, «|| “S22 269-7 | 141,436 231-5 
4th .. vat. Soae 236-6 | 116,558 190-7 
1927— 
Ist Qr. ..| 4,853 345-7 | 185,596 303-7 
2nd ,, sal 00 413-1 | 240,680 393-9 
Sra. ,, ..| 3,801 270-7 ~+| 161,748 264-7 
4th ,, | 3148 224-2 126,033 206-3 
1928 
Ist Qr. a 5,767 410-8 244,644 400-4 
2nd ,, Lt] 7,513 535-1 308,622 505-1 
3rd ,, ..| 3,204 234-6 154,249 252-4 
4th ,, ..| 3,894 241-7 132,493 216-8 
1929— 
Ist Qr. ..| 6,639 473-9 279,170 456-9 
2nd ,, sch. Cpe 552-4 330,832 541-4 
3rd ,, “| 3,486 248-3 149,079 244-0 
4th ,, ..| 2,928 208 +5 128,849 210-9 
1930— 
Ist Qr. ..| 5,573 396-9 238,756 390-7 
2nd ,, ..| 4,734 337-2 201,674 330-0 
3rd ,, | 2,082 148-3 89,494 146-5 
an | 1,841 131-1 81,141 132-8 











influences the movement of the figures, with the 
result that it is not possible to determine from 
them the employment position of the motor-cycle 
and cycle branch. 


TABLE III.—Net Imports of Motor Cycles and Tricars.* 

















. | Index Index: 
pesca Number. | 1913 = Value. 1913 
‘ Be. | 100. 100. 
1 
1913 117 100-0 3,795 100-0 
1922— 
Ist Qr. F 9 | 81-2 6,326 166-7 
2nd ,, , 110 | 94:0 5,953 156-9 
3rd ,, : 46 39-3 1,958 51-6 
4th , sal 71 60:7 3,056 80°5 
1923— 
Ist. Qr. | 109 93-2 4,491 118-3 
2nd ,, eal 170 | 145:3 7,309 192-6 
3rd ,, «| 30 | 25-6 1,406 37-0 
4th ,, | 28 23-9 1,141 30-1 
1924— 
1st Qr zl 16 13-7 728 19-2 
2nd , .,| 31 26-5 1,569 41-3 
3rd, o 18 15-4 200 5-3 
4th ,, La 69 59-0 3,035 80-0 
1925— | 
Ist Qr. ..| 75 64-1 3,491 92-0 
2nd ,, =| 176 150-4 6,990 184-2 
3rd _,, gel 17 14:5 574 15-1 
4th ,, a 21 17-9 1,037 27-3 
1926— 
Ist Qr. | 6 5-1 170 ‘ : 
2nd ,, we 3 2-6 5 
3rd_,, wal 12 | 10-3 582 15-3 
4th ,, 7 5 | 4-3 207 5:5 
1927— 
| 1st Qr. ai 14 | 12-0 584 15-4 
| 2nd ,, sal 12 | 10-3 598 15-8 
Srd_,, ad 10 | 8-5 320 8-4 
4th ,, | 1 ae 535 14-1 
1928— 
Ist. Qr. | 8 | 68 416 11-0 
2nd ,, | 18 | 15-4 810 21-3 
3rd _,, — - — ai 
4th ,, | 12 | 103 558 14-7 
1929— 
Ist Qr. 9 | 7:7 300 10-3 
2nd ,, 8 6-8 370 . 
3rd _,, | 11 | 9-4 475 12-5 
th ,, 6 | 5-1 128 3-4 
1930— 
Ist Qr. | 26 | 22-2 628 16-5 
2nd ,, 42 35°9 906 23-9 
Srd_,, 6 5-1 215 5-7 
4th ,, 4 | 3°4 180 4-7 
i 











* Excess of re-exports over total imports. 


TABLE IV.-—INTERNATIONAL Exports oF Motor CYCLEs, 


and Swedish markets, while Australia and South 
Africa barely took half the previous year’s quota. 
|New Zealand also shows a heavy reduction, but 
other countries are only 13 per cent. below the 1929 
figure. The export of parts and accessories for 
these machines, though reduced, has held up better 
than the figure of complete new machines. 

As regards net imports, these have increased in 
1930 by 100 per cent. as compared with 1929, but 
are still at a negligible level. The figures for recent 
years are given in Table III. 

Although foreign manufacturers make compara- 
| tively little headway in competition in the home 
market, the keen atmosphere in competition for the 
export markets is shown by Table IV. This table 
gives in pounds sterling, at the average rate of 
| exchange for each year, the declared value of exports 
| of the five main producing countries. 
| It will be seen that there has been a severe 
contraction in the world demand for motor-cycles. 
Both the United Kingdom and the United States 
have lost some ground relatively to the other 
countries. France has maintained her position, 
while Germany continues to’ expand her share of 
exports, even in time of crisis, in a way which augurs 
serious competition from this quarter in the future. 
(b) Pedal Cycles. 

The experience of the pedal-cycle industry has 
been very similar to that of the motor-cycle branch. 
Contraction has been evident in both the home and 
export markets, the decline of the latter being the 
more severe. Production in recent years is esti- 
mated to have been as follows :— 








1925 ... --- 640,000 1928 ... 725,000 
1926 ... --- 680,000 1929 ... wa 840,000 
1927 ... --- 680,000 1930 ... eae 660,000 


| 

| Of the total decline of 180,000 units only some 
| 60,000 were accounted for by the home market. In 
i spite of the inelasticity of wages in this country, 


VaLuE—£000’s. 

















ae | 1913. | 1924. | 1925. | 1926. | - 1928. = | 1m | 1930. 

United Kingdom | 738 1,626 | 1,857 1,806 | 2,142 | 2 2 520 | 2,664 | 1,833 
France ; eres 37 143 | 117 152 156 205 | 180 
Germany* | 130 77 bo 94 291 oi be | 316 
taly .. se a ee wal 10 42 31 16 | 17 14 
U.S.A. i ee me ST” 907 t 052 | 1,011 900 | 905 | 764 550 
Tota <. << «= «sf 1,064 | 2,795 | 3,140 | 3,094 | 3,505 | 3,836 | 3,961 | 2,893 

| 
! 1 





* Including reparations. 


The Ministry’s figures given are subject to the 
observations previously made on the changed basis 
of compilation of the number of insured work- 
people, by which persons under 16 and over 65 
are excluded. It may be concluded from other 
indications that, whereas the bulk of the aggregate 
decline in employment in this group of some 21,000 
workpeople was caused by the reduced activity 
in the motor industry, proportionately the motor- 
cycle and cycle industry suffered most, while the 
aircraft industry showed some expansion. 

(a) Motor-Cycles. 

The production of motor-cycles in recent years is 

estimated as follows :— 


1907 ... eae 3,800 1925 ... 120,000 
1919 ... --- 65,000 1926 ... wee 140,000 
1920 ... --- 100,000 1927 ... see 162,000 
1921 ... ..- 80,000 1928 ... 144,000 
1922 ... ... 60,000 1929 ... 148,500 
1923 ... --- 80,000 1930 ... 120,500 
1924 ... --- 110,000 


For the reduction of 20 per cent. in production 
as a whole the home market has been partly respon- 
sible, having declined approximately 10 per cent. 
as compared with 1929. Export business, on the 
other hand, has declined by some 30 per cent. In 
Table II the exports of motor-cycles and tri-cars are 
given for a series of years. The set-back in 1930 
of motor-cycle exports affords eloquent testimony 
to the world-wide contraction of purchasing power 
amongst all classes. For here is a British industry 
with a product of unbeaten quality and of competi- 
tive price. The commercial organisation of the 
industry is sound and enterprising, and the price of 
the article puts it within the reach of the masses in 
all countries with a reasonable standard of living. 

Analysis of the destination of these exports shows 





that large decreases have taken place in the German 


TaBLE V.—U.K. Exports of Pedal isi 

































Index Index 
Fence Number. | 1913 = | Value. 1913 = 
. | 100. 100. 
aa | 
1913 -.| 12,303 100-0 50,790 100-0 
1922— | 
Ist Qr. | 5,177 42-1 41,251 81-2 
2nd ,, 5,780 47-0 40,552 79-8 
3rd _,, 6,435 52-3 44,518 87-6 
4th 5,689 46-2 34,677 68-3 
1923— | 
Ist Qr. | 6,917 56-2 41,678 82-1 
2nd ,, | _ 9,897 80-4 59,390 116-9 
3rd ,, | 12,333 100-2 72,033 141-8 
4th ,, 11,459 93-1 62,298 122-6 
1924— 
Ist Qr. 14,875 120-9 76,241 150-0 
2nd ,, 16,800 136-6 87,162 171-6 
3rd, «| 17,398 139-6 86,752 170-7 
4th ,, ..| 18,074 146-9 91,163 179°5 
1925— 
Ist. Qr. 20,900 169°9 | 103,984 204-7 
2nd ,, ..| 22,258 180-9 | 106,769 210-3 
3rd, ..| 28.317 189-5 | 108,062 212-8 
4th ,, ..| 25,686 208-8 | 117,177 230-7 
1926— 
Ist Qr. ..| 28,989 235-6 | 132,864 261-6 
2nd ,, ..| 21,249 172°7 93,608 184-3 
3rd, ..| 23,170 188-3 95,736 188-5 
4th ,, ..| 19,943 162-1 80,979 159-4 
1927— 
Ist Qr. ..| 24,299 197°5 94,315 185-6 
2nd ,, ..| 26,722 217-2 | 116,326 | 227-2 
3rd ,, ..| 19,115 155-4 85,218 | 167-8 
4th ,, ..| 24,314 197-6 | 100,432 197-7 
1928— 
Ist Qr. 29,457 239-4 | 119,024 | 234-3 
2nd ,, ..| 29,542 240-1 | 122,666 | 241-8 
3rd... ..| 23,902 194-3 93,380 | 193-7 
4th ,, ..| 30,066 244-4 | 112,609 221-7 
1929— 
Ist. Qr. 32,996 268-1 | 122,661 241-8 
2nd ,, 30,523 248-1 | 122,804 242-0 
3rd _,, 24,605 200-0 95,667 188-4 
4th ,, 34,574 281-0 | 122,592 241-4 
1930— 
Ist Qr. 28,716 233-4 | 106,406 209-5 
2nd ,, | 22,022 179-0 87,746 172-8 
3rd, | 16,705 | 135-8 | 66,210 | 130-4 
4th ,, | 14,939 | 121-4 54,902 | 108-1 
! 
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a considerably greater decline might have been 
expected from reduced purchasing power resulting 
from the large increase in unemployment during 
1930. That such a decline has not materialised is, 
no doubt, due to some gains of cycle sales from 
former motor-cycle, and even car users, no longer 
able to afford the more expensive vehicles, which 
have partly offset the losses. The pedal cycle 
is, however, anextremely durable instrument capable 
of being repaired at home, and if the present stress 
is prolonged greatly increased sales resistance is to 
be expected. 

The decline in exports is reflected in Table V, 
and it will be seen that it has een progressive. 

Enormous declines in sales to India and Japan 
have to be recorded during 1930. South Africa 
and Australia have also falien off considerably as 
purchasers. Exports to the Netherlands, the Irish 
Free State, and other countries in Europe, on the 
other hand, have been fairly well maintained. 

In Table VI the corresponding figures of net 
imports are given, from which it appears that there 
has been some falling off from the 1929 level. The 
importation of complete cycles is not, however, a 
serious factor to the British industry. 


TABLE VI.—U.K. Net acini of Pedal saniaedl 


| 


oN Index Index 
oa | Number. | 1913 | Value. 1913 
‘. ‘ | 100. | | 100. 
| | 
£ 

1913—Cis os 30 100°0 213 100-0 
1922— | 

Ist Qr. ae 116 386-7 427 200°5 

2nd ,, ee 103 343°3 335 157-3 

3rd, 7 125 416-7 366 ! 171-8 

4th ,, ie 130 433-3 SBR 182-2 
1923— 

Ist Qr. ce 128 426-7 315 147-9 

2nd ,, a 323 1,067 +7 1,161 545-1 

3rd, oe 158 526-7 777 364-8 

4th ,, “e 315 1,050-°0 | 911 427-7 
1924— | 

Ist’ Qr. “ 82 273°3 372 174-6 

2nd ,, ne 121 403-3 811 380°8 

3rd, ie 1} 380-0 707 331-9 

4th ,, oe 48 160-0 310 145-5 
1925 

Ist Qr. os 96 320-0 590 277-0 

znd ,, : 102 340-0 603 283-1 

3rd _,, ‘ 97 323-3 | 446 209-4 

4th , a 53 176-7 333 156-3 
1926— 

Ist Qr. a 135 450-0 424 199-1 

2nd ,, * 142 473-3 825 387-3 

3rd, i 7 246-7 417 195-8 

4th , ce 34 113-3 213 100-0 
1927- 

Ist Qr. ae 52 173-3 361 169-5 

2nd ,, es 129 430-0 381 178-9 

3rd, re 101 336-7 | 428 200-9 

4th , vs 57 | 290-0 261 122-5 
1928 

Ist’ Qr. ae 30 100-0 207 97-2 

znd ,, ete 161 536-7 988 463-8 

3rd, es 97 323-3 496 232-9 

4th ,, i 45 150-0 222 104-2 
1929 | 

Ist’ Qr. is 56 186-7 370 173°7 

znd ,, oa 186 620-0 1,185 556-3 

3rd_,, Ae 127 | 423-3 796 373-7 

4th ., *s 57 190-0 360 169-0 
1930 | 

Ist’ Qr. pte 97 323-3 535 251-2 

2nd ,, “ 107 356-7 72 338-5 

3rd _,, .% 99 330-6 660 | 309-9 

4th ,, = 58 193-3 362 170-0 


tonite forward to 1931, it is apparent that the 
prosperity of the cycle and motor-cycle industries 
depends directly and immediately in point of time 
on the movements of production and employment 
in this and other countries. The bulk of this 
industry's customers are to be found among 
wage-earners, and reduced purchasing power, 
whether arising from unemployment or wage reduc- 
tions, has a quick reaction on its fortunes. In the 
first of this series of articles reasons were given for 
anticipating that revival would not be rapid or 
extensive during the next twelve months. Thus, 
though these industries are efficient and well 
organised to take advantage of any opportunity 
that may occur, the best that can be hoped is that 
1931 will not see any further recession from the 
results attained in 1930. 








THe MARKING OF IMporTED ELecrricity METERS. 
The Standing Committee (General Merchandise), ap- 
pointed by the Board of Trade, has reported on its 
inquiry as to whether various types of electricity 
meters and sundry parts thereof should be required to 
bear an indication of origin. The report, designated 


Cmd, 3759, is obtainable from H.M. Stationery Oftice, 
Adastral — Kingsway, London, W.C.2, price 
2d. net. 





NOTES. 
Tue Lire AND WorRK OF FERRANTI. 

It was a happy idea of the Manchester Technical 
Group of the Electrical Power Engineers’ Associa- 
tion to arrange a lecture on “ The Life and Work of 
Dr. Ferranti”’ to coincide with the first anniversary 
of his untimely death on January 15, while it was 
equally fortunate for their purpose that they were 
able to secure Mr. Frank Bailey to act as lecturer. 
For, though the broad outline of Ferranti’s ideas, 
especially on electricity supply, and of the methods 
he adopted to translate those ideas into practice, 
are well known, it requires one who was associated 
with him in the early days and saw him at work in 
times both of success and failure to emphasise the 
debt which engineering owes to his memory, and to 
pay a fitting tribute to the courage and high spirit 
which enabled him to withstand a series of blows, 
any one of which would have been fatal to the 
ordinary man. Mr. Bailey quoted Mr. Staats 

Forbes as saying, “‘ You are a very clever man, 
Mr. Ferranti, but I'm thinking ye’re sadly wanting 
in prevision.” This judgment will be greeted with 
derision by all those who rightly place its subject 
among the major engineering prophets. Never- 
theless, though it was not caused by any technical 
shortcoming, it had in it, if only fortuitously, a 
grain of truth. Ferranti, of course, had many, 
sometimes almost too many, ideas, but he did not 
always seem able to distinguish between those which 
could be developed with the means at his command 
and those which it would be better to put aside 
for consideration at some later date. In these days 
many of his suggestions would have been primarily 
examined in the research laboratory. Then they 
could only be tried out in the workshop. The result 
was often unsatisfactory to all concerned, especially 
as Ferranti’s policy was to commercialise as scon 
as possible. This was well brought out in Mr. 
Bailey’s account of that period in Ferranti’s life 
which has not so far received such detailed treat- 
ment as the rest. This period may be said to have 
begun in 1895, when he determined to design his 
own engines for driving alternators. These machines 
were full of novel and ingenious improvements— 
some of them, in fact, too ingenious for everyday 
life. Commercially, however, the result was often 
delayed delivery, with its consequent penalties. 
Failure also attended his attempt to apply the 
idea that the prime mover of the future would be a 
gas turbine, though it led to a useful investigation 
into the capacity of materials to withstand high 
temperatures and stresses, of which much use has 
recently been made. On the other hand, his inven- 
tion of a ‘steam gate valve,’ now well known as 
the Ferranti-Hopkinson valve, was highly success- 
ful and it is estimated that 70,000 have been made. 
The lecture showed very clearly that, though 
Ferranti “very seldom found that anything I 
thought of worked when I expected it to,” his wealth 
of ideas opened up fields of thought and endeavour 
from which others have reaped a rich harvest. 


THE OpticaAL ANALYSES OF STRESSES IN ROLLERS, 
CaMS AND WHEELS. 

In a paper published in a recent issue of the 
Proceedings of the Institution of Mechanical 
Engineers, Professor E. G. Coker, F.R.S., describes 
experiments in which the stresses in cams, rollers 
and wheels have been determined by optical 
methods. Such systems are what is known as 
“ multiply-connected,” so that the stresses 
developed are not independent of Poisson’s ratio. 
Hence the results obtained with his celluloid 
models require a correcting factor when applied 
to steel. In general, however, this is small, save 
in cases where the stresses themselves are small, 
when the correction may, under unfavourable con- 
ditions, be as much as 20 per cent. Amongst the 
experiments described are some on models of rail- 
way wheels. These showed that the stress on the 
tyre is a maximum, at its outer boundary, at the 
spokes, but, at its inner boundary, between the 
spokes. Another point investigated was the effect 
of holes in disc wheels. In the case of wheels 


loaded, as is a railway wheel, the effect of these 
holes was found to be the development of a system 
of alternating stresses round the edge of the 
hole. Incidentally, the author describes a method 








of flattening and truing the celluloid plates of which 
his models are made. These, as purchased, are 
often true within 0-0001 in., but this figure is not 
negligible compared with the changes in thickness 
which have to be measured, in order to determine the 
sum of the principal stresses at each point. Hence 
the plan was adopted of compressing the celluloid 
sheets between slabs of plate glass, and heating up 
the whole in an improvised electric oven. The 
celluloid is thus rendered slightly plastic, and very 
true plates were obtained. 


Nore oN THREAD ROLLING. 

In an article entitled “‘ Note on Thread Rolling, 
which appeared on page 721 of our issue of June 6, 
1930, Dr. H. S. Rowell discussed the rules given for 
the determination of blank diameters for screws, 
and pointed out that in a book published on the 
Continent under the egis of a famous company 
this diameter B was defined by the equation 

B= } / (D2? + D,*) 
where D, was the inner or core diameter and D, the 
outer or crest diameter respectively. The incor- 
rectness of this Continental formula, he added, was 
obvious on a little reflection, because no account 
was taken of thread form. 

Dipl.-Ing. Walter Reichel, of Bauschulstrasse 17, 
Breslau, has now called our attention to a lecture, 
entitled ‘‘ Experimentelle und Rechnerische Unter- 
suchung einer Gewinderollmaschine,”’ which he 
delivered before the Technische Hochschule in 
Breslau, and in which this question, among others, 
is discussed. He states that the diameter of the 
shank before rolling takes place is generally de- 
termined from the formula 

B= }(D,+ D,) = df 
where d f is the pitch diameter and the other factors 
have the same significance as in Dr. Rowell’s 
expression. 

Mr. Reichel goes on to say that the shank diameter 
chosen depends on the capacity of the material to 
withstand deformation during rolling, on the degree 
of tolerance required in the thread and on the quality 
of the shank surface employed. It appears from. 
rolling pressure curves, which were determined with 
different shank diameters, that an _ increase of 
0-1 mm. in the shank diameter, combined with an 
increase of | cm. in the length of the thread, requires 
an average increase of about 0-2 tons in the rolling 
pressure. It was also found that for rivet iron 
(St. 34-13) the most suitable shank diameter 
for a 1}-in. thread was 29-5 mm. It is neces- 
sary to adopt certain safety precautions when large 
shanks are being rolled, in order to prevent over- 
loading the machine and dies. 


” 








OPTICAL STRESS ANALYSIS. 


OpticaL methods of stress analysis have found 
few practical applications, and some of the reasons 
for this are very clearly brought out in two theses* 
by Mr. L. Tuzi, published last year in vol. xii of 
the ‘‘ Scientific Papers of the Institute of Physical 
and Chemical Research,” Tokio. 

‘In the first place, the materials available for work 
of this kind leave much to be desired. Glass gives 
the sharpest colour bands, but is difficult and costly 
to shape, whilst it has to be so highly stressed that 
it is exceedingly liable to break during the course 
of an investigation. Celluloid is free from this 
drawback, but, as pointed out by Professor L. N. 
G. Filon, F.R.S., in his reportt to the British 
Association in 1923, is apt to creep under sustained 
stresses even smaller than those commonly used in 
photo-elastic researches. Bakelite, which was used 
successfully by Professor Filon in experiments 
described in the report already cited, has the 
advantage of an optical stress coefficient five- 
fold that of celluloid, but it is, Mr. Tuzi states, 
very difficult to secure free from initial strains. 
These difficulties were, however, overcome by Mr. 
H. T. Jessop in the case of the specimen he prepared 
for Professor Filon. The material which has been 
most used by Mr. Tuzi is phenolite, the invention of 
Professor Kita and Professor Matui. This is stated 





- “On the Development of Experimental Method* 
in Photo-Elasticity”’ and ‘ Photo-Elastic Study of 
Stress Distribution in the Side Framing of a Steel Car,” 

t See ENGINEERING, vol, cxvi, page 511, 
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to have a large optical stress constant, and since it 
is not highly stressed in the course of manufacture, 
can be obtained relatively free from initial strains. 


Such residuals as persist can, moreover, it is stated, be | 


removed by annealing in an air bath for an hour at a 
temperature of 65 deg. C. Apparently, however, 
much care is required in preparing specimens of 
this material. The procedure followed by Mr. 
Tuzi is to machine the slab first on both faces. It 
is then rough ground on a surface grinder, after 
which it is shaped approximately to the finished 
dimensions. This is followed by a second passage 
through the grinding machine, and a second anneal, 
during which the slab is clamped between two 
flat plates of glass, sheets of clean paper being 
placed between the opposing surfaces. After this 
second anneal, there is a third passage through 
the grinding machine, following which both faces 
are polished, and the edges, both internal and 
external, finished off with a file, not less than 
1 mm. of material being thus removed. This 
file finish is stated to be necessary even in the 
case of drilled holes. 

In addition to the difficulties inherent in the 
imperfections of the materials available, others, 
fully as formidable, arise in translating into terms 
of stress the optical phenomena observed. Since, 
as already noted, few have practised these methods 
of stress analysis, it may be convenient here, before 
discussing Mr. Tuzi’s work in detail, to recall the 
principles on which the procedure is based. 

To this end it is legitimate, for our immediate 
purpose, to regard light as consisting of vibrations 
transverse to the direction of propagation ; or, in 
other words, as executed at right angles to the path 
of the ray. At any point of such a ray an infinite 


number of straight lines can be drawn perpendicular 


to the ray, and in a beam of ordinary light there 
are vibrations along every one of this infinitude 
of directions. The same rule holds good if such a 
beam be passed through any homogeneous trans- 
parent medium. There are, however, some materials 
in which, so to speak, the “ optical elasticity ” is 
not the same in all directions. This elasticity is a 
maximum along a certain definite direction, and 
a minimum in a direction at right angles to this. 
Now, when any vibration is communicated to an 
elastic material of this kind, it is broken up into 
two component vibrations. The vibration associa- 
ted with any ray of light can, in fact, be repre- 
sented by a vector, and this vector can be resolved 
into components just as force can be. Thus, when 
light enters a medium having the properties just 
mentioned, each vibration in the beam is resolved 
into two component vibrations at right angles to 
each other, one of which can be represented by a 
particle moving to and fro along what may, for 
convenience, be regarded as the Y axis, and the 
other by a particle moving similarly along the 
X axis. A nicol prism is a medium of the kind in 
question. When a beam of ordinary light is passed 
through a nicol, the vibrations along every one of 
the infinity of directions transverse to the axis of the 
beam are resolved into components along the afore- 
said X and Y axes. The construction of the prism 
is, however, such that only one set of the component 
vibrations, say those in the Y direction, can get 
through it, those in the other direction being, in a 
most ingenious way,reflected to one side and absorbed 
in the setting of the instrument. Hence, whatever 
be the nature of the light entering such a prism, 
all that comes out has vibrations along one only 
of the infinite number of perpendiculars which can 
be drawn at any point to the axis of the beam. Such 
light is said to be plane polarised, and, according 
to Fresnel,the plane of polarisation is perpendicular 
to the plane of the vibrations. If this plane-polarised 
light be now passed into a second nicol prism, it 
may or may not get through. If the two prisms 
are so placed that their respective planes of polarisa- 
tion coincide, then the whole of the light from the 
first gets through the second. If, however, this 
condition is not fulfilled, the polarised ray, on 
entering the second nicol, is resolved into’ two 
components, only one of which can get through 


the nicol, the other being reflected away to the side, | 
as already explained. As the angle between the | 
respective planes of polarisation is increased, less and | 


less light gets through, and should this angle be 
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90 deg. none gets through. Nicols thus arranged 
|are said to be “crossed” and the light is said 
| to be quenched at the second nicol. 

Suppose that, with the prisms in the crossed 
position, a strip of unstrained celluloid is interposed 
between the two nicols, this will have no effect 
on the plane of polarisation of the light entering it, 
and none will therefore get through the second 
prism. If, however, the strip is put under tension, 
then experiment shows that it becomes “ doubly 
refracting,” having then two coefficients of optical 
elasticity. In consequence of this, the vibrations 
‘of the polarised light entering it are resolved into 
‘two vibrations at right angles to each other. If 
these both travelled at the same speed through 
the celluloid, they would still be in phase on reaching 
the farther face, and would then recombine into 
ja beam of plane polarised light identical in every 
irespect with the original. Actually, however, the 
two component rays travel. at different speeds, 
and thus are, in general, out of phase when they 
emerge from the celluloid. Though not in phase, 
| the two components, having been derived originally 
| from a single-plane polarised ray, can still combine 
|to form a single vibration, but the polarisation 
|is now elliptical instead of plane. In other words, 
|if a ray of plane-polarised light be represented by 
| particle moving to and fro along a straight line, 
elliptical polarised light will be represented by 
'a particle describing an ellipse. Hence, when 
this elliptically-polarised light reaches the second 
nicol, part of it will get through, since, of the two 
|component vibrations into which the elliptically- 
| polarised light can be resolved, only one will be 
| stopped. 
| By increasing the tension on the strip of celluloid 
the retardation of the phase of the one component 


| relatively to that of the other can be increased. 
| This retardation depends also on the colour of the 
‘light, so that, if monochromatic light be used 
jand if the retardation of phase is equal to 2r, 
,the two components will again combine into a 
| beam of plane-polarised light identical in all re- 
| spects with the original, and none, therefore, will 
| be able to get through the second prism. If now 
the tension is still further raised, light will reappear, 
| to vanish again when the retardation of phase. is 
‘4. In this condition of affairs, the stress in the 
| strip of celluloid is just double what it was when 
|the retardation was 27. Calling this stress 7, 
|the light will be quenched at the second nicol 
| whenever the stress on the strip is an integral 
ren of o. Hence a whole succession of 
|quenchings of different orders can be obtained, 
| each corresponding to a definite stress on the 
|material. It is, therefore, not possible, in general, 
{to determine the stress on a specimen solely from 
| its appearance under optical analysis. It is neces- 
' sary also to know how this appearance was reached. 
| In the particular case so far considered, the 
ispecimen has been subject to a stress in one 
direction only. If an equal stress be applied to it 
‘at right angles to the foregoing, the optical elas- 
'ticity will be the same in all directions, and the 
istrip will act just as it did when it was entirely 
| free from stress. Hence the effects described above 
occur only when there is a difference between the 
| two principal stresses. 

| Whilst, in general, a ray of plane-polarised light is 
| broken up into components on entering a strip of 
| strained celluloid, there is one important exception. 
| This resolution will not occur if the plane of polari- 
sation coincides with the direction of one of the 
principal stresses. The light then passes through 
the strip unchanged, and is, therefore, quenched at 
the second nicol. 

It follows, therefore, that if a specimen of trans- 
parent celluloid be subjected to complex stress 
and be examined by the system of crossed nicols, 
the position in which the direction of a principal 
stress is parallel to the plane of polarisation will 
appear as a continuous black curve, a permanent 
record of which can be obtained by photography. 

If now the specimen be turned through an angle 
‘of, say, 10 deg., another curve will be obtained 
which is the locus of all points at which the prin- 
cipal stresses have directions differing by exactly 
10 deg. from those corresponding to the first 
curve. By a further rotation, a third curve can be 














obtained, and, proceeding in this way, we should 
get a series of curves known as isoclinic lines, 
which map out at every point of the specimen the 
direction of the principal stresses. Knowing these, 
a network of lines of principal stress can be sketched 
in with considerable accuracy. Maxwell showed* 
that having these lines of principal stress, it is 
theoretically possible to deduce the actual value of 
the stresses at every point of a specimen if the 
values be known at, say, two points. The process, 
however, is too complicated for practical use. 

If white light be used for the optical analysis, 
the strained specimen, as viewed through the second 
of the crossed nicols, appears to be coloured. This 
is due to the fact that the phase retardation of one 
component vibration relatively to the other is 
given by the relation 


b= e° (p—4) : = « «, 


where c is a constant characteristic of the material 
employed, \ the wave-length of the light, and 
p and q the principal stresses. 

This equation shows that 8 vanishes whenever 
p=q, and also that the retardation is directly 
proportional to the stress-difference and to the 
frequency of the light. 

The intensity of the light which gets through the 
second nicol is given by the equation 


dab ck an 
I = E*sin® =, 


where E depends only on the strength of the original 
beam. It follows, therefore, that this intensity 
will be a maximum for such a wave-length that 
8= 7, or some odd integral multiple thereof. 
But, as equation (1) shows, 8 is inversely propor- 
tional to the wave-length, and hence the spot under 
examination will appear of the colour corresponding 
to the wave-length that makes 8 some odd multiple 
of x. The .corresponding intensity of stress, or 
rather of stress difference, can then be found by 
determining what stress applied to a simple tension 
specimen will give rise to the same hue. 

In general, in the case of a specimen subjected 
to complex stress, the same colour is repeated in 
different parts of the specimen, and it must be borne 
in mind that if a certain stress difference p — q, 
gives a band having, say, a violet tint, so also will 
a stress of 2(p — q), 3(p — q), and so on. Hence, 
it is necessary to know the order as well as the tint 
of a colour band. 

(To be continued.) 
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Alternating Current Bridge Methods. By B. Haaue, 
D.Se. Second Edition. London: Sir Isaac Pitman 
and Sons, Limited. [Price 15s. net.] 

THovGH laborious, it must have been very gratifying 
to the author of this treatise to prepare, after six 
years, a second edition. The interval since the 
first appearance of the work has been noteworthy 
for a great increase in the use of alternating-current 
bridge methods, not only in laboratories but in the 
research and test departments of many large manu- 
factories, and the second edition gives due promi- 
nence to practical developments in the sphere of 
bridge methods. Since the book is well-known 
among specialists, it will suffice to indicate the 
changes in the arrangement and contents of the 
new edition. Account has been taken of the 
developments in the use of bridges at telephonic 
and carrier frequencies, both in research and in 
routine. The ease of manipulation and the high 
precision of bridge methods have led to their general 
use for high-voltage dielectric loss measurements, 
tests on losses in machines and switchgear, &c. 
Detailed analyses are given of the problems of 
electric shielding and the earthing of bridges, which 
are matters of importance at high frequencies and 
voltages where the influence of the earth admit- 
tances of the network on the accuracy of balance 
may be paramount. Some descriptions of new 
apparatus, principally of non-reactive resistances 
and high-voltage air-condensers, are given, and the 
wide adoption of the Schering bridge has led the 
author to improve upon his treatment of this 
apparatus. 














* See Professor Filon’s paper, ENGINEERING, vol. xeviii 
page 316 (1914). 
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As an example of clear and scholarly presentation, 
this book deserves the highest praise, and the author 
is to be congratulated on a fine piece of work. For 
the style and matter of the book, the price must be 
reckoned as extremely reasonable. 





The Letters of Alfred Krupp 1826-1887. Edited by 
WILHELM BEeRDROW. Translated by E. W. DickEs. 
London: Victor Gollancz, Limited. [Price 25s. net.] 

FriepERicu Krupp, the founder of the firm, was 

the first person in Germany to make crucible steel, 

which in Sheffield had grown up into an important 
industry since about 1740. Krupp had sunk practi- 
cally all his resources in mastering the practice 
of the material, and had introduced it in particular 
for die-making to the Berlin Mint and some other 
influential consumers. They appear to have re- 
ceived it with interest, but made next to no use 
of it, and when he died in 1826, after a two years’ 
illness, he had practically exhausted his resources, 
and the entire staff of his steel works consisted of 
six men. From a year before, the business, such as 
it was, had been managed by his eldest son, Alfred, 
who, on his father’s death was only fourteen years 
old, and on his mother’s behalf continued to carry 
it on. He remained until his death in 1887 the 
dominant power in the concern and, for the last 
forty years of that period, the sole proprietor. 

With the assistance of the historical section of 

Messrs. Krupp’s works, his letters, or a selection 

of them, are reproduced in this volume in strictly 

chronological order, with a short commentary by 
the editor at suitable intervals to indicate the 
connection between the various epochs of the 
chronicle. The period covered includes, therefore, 
practically the entire history of the firm in the 
last century. In addition to this collection, which 
has been prepared by request of the family and firm, 
the author has also published in German a bio- 
graphy of Alfred Krupp, and doubtless this should 
be read as well, if the whole of the material is to 
be understood. Nevertheless, as it stands, these 
letters give a singularly complete picture of their 
writer, which is of equal interest whether regard 
be had to his technical and industrial achieve- 
ments or to the extraordinary individuality of the 





method by which he attained them. 

The works had been founded in 1811. The steel 
they made was obtained from bar iron, heated in a | 
cementing furnace to such hardness as was necessary 
for the work, and Krupp’s advances in the art | 
included making the contents of several crucibles | 
into a single block of metal and consolidating it | 
under a steam hammer. The potential applications | 
of the works were doubtless illimitable, but so also | 

were the technical difficulties of the manufacture, | 
and the business had to be conducted against a 
well-established English competition, with plant, 
resources and connections on an incomparably | 
greater scale. The fifteen years between the 
establishment of the works and the death of their 
founder were spent in mastering the technical 
difficulties, for which at that time practically no 
scientific assistance was available, and in building 
up a small connection for the very trifling quan- 
tities of steel for which orders could be obtained. 
What Alfred Krupp’s previous education may have 
been does not appear from these letters. All that 
is evident is that his school life cannot have lasted 
after he was thirteen, and when his father died he 
stepped into perhaps as comprehensive and respon- | 
sible position as has ever been filled by an urchin 
of his age. The raw material had, of course, to 
be bought retail, and he had to buy it. He had 
to act as the firm’s representative with customers, 
to conduct its correspondence and manage its cash. 
He was its smith, melter ani coke-breaker, night | 
watchman of the cementing furnace, and a variety 
of other things. The entire transport service 
of the works was performed by a single horse. The 
power was provided by water when the river was 
not dried up or flooded, and when, ten years’ 
later, a steam engine was provided, the water for 
it was carried from the pond by a chain of men 
when the well had been pumped empty, because | 
a pipe line was too expensive. At the time of his | 
succession he was making dies for the Mint, fleshing | 
knives, and a little tool steel, none of them producing | 
a turnover by which a day’s living could be earned | 
during the day, and after three or four years he | 


| wholesale, 


‘the members of simple rigid frames. 


began to concentrate on making finished steel rolls, 
which, with such work as he could obtain from the 
Mint, constituted his chief product for some years to 
come. He could win little assistance, either in orders, 
credit or protection from his native country, and 
began exploring the markets of Flanders, Switzer- 
land and France, and then of Austria, Russia and 
Turkey, in addition to visiting and gaining in- 
formation from English crucible-steel makers. The 
development of rolls was applied to the manufacture 
of spoons, for which he supplied a mill to Elkington. 
With fluctuating financial fortunes but constant 
increase of his works, he became sole proprietor 
in 1848, and at the same time was preparing for 
the test of his crucible-steel guns. The Elkington 
contract, the great success of his exhibit in London 
in 1851, and his various repeated journeys in nume- 
rous countries of Europe, gave him the means for 
still further extension of his works, and railway 
material, notably the weldless railway tyre, gave 
him abundant applications for it. In spite of the 
success that then began to attend him, his letters 
describe the long struggle he had to obtain the sup- 
port of his native fighting services and railway 
administration. Even fifty years’ after his father’s 
death, when Krupp’s had become, for military 
purposes, a national institution, he was complaining 
to the Emperor of the difficulties he still found in 
obtaining encouragement from the War Office, and 
in 1873 it was only by a very narrow margin 
that he escaped a financial crash. When he died 
in 1887 the works and mines were employing 20,000 
men. 

Krupp’s operations were large enough to justify 
and, indeed, to compel him to adopt the great 
technical advances in steel making, such as the 
Bessemer and the open-hearth processes, and the 
letters show the caution with which he watched the 
technical results of their introduction, and the 
foresight with which he made arrangements for 
providing raw material for an indefinite period 
ahead. At all times in the varying changes of his 
career he was, indeed, exercising his imagination 
to provide for further progress, and an essential 
factor in his ability to do so was the extraordinary 
individualism with which he conducted his business. 
For the forty years after he had become sole pro- 
prietor he was the autocrat of the entire enterprise. 

t a very early stage he delegated his powers 
though with precautions to secure 
the concurrence of at least three responsible people 
in any important decision. No variation of the lines 
he himself had laid down was, however, permitted 
without his authority. How he carried it on, what 
troubles and what successes resulted from this 
unshared responsibility, what opportunities it 
| gave him for carrying out unchecked his own views 


| of the works both technically and socially, can be 
| seen from these letters. All this could be grasped 


a great deal better if the editor had presented 
his readers with an index worthy of the subject, 
instead of having neglected to give anything of the 
kind. Nevertheless, the book as it stands is a 
picture of a remarkable personality and an extra- 
ordinary series of industrial sdventures, 


Applied Mathematics for Engineers. Vol. I. Graphical 
Statics. Vol. 11. Dynamics, with an Introduction to 
the Differential and Integral Calculus. By T. Hopason, 
B.A., B.Se., London: Chapman and Hall. Price, 
Vol. I [9s. 6d. net]. Vol II, [13s. 6d. net]. 

THE first of these two books deals chiefly with 

graphical methods of determining mass centres, 

shear forces, and bending moments and forces in 

Two chap- 

ters are, however, devoted to the theory of vectors 

—the book is, in fact, dedicated to Professor O. 

Henrici. Virtual work is dealt with in the last 

chapter, and simple examples are given to indicate 

how this principle can be applied to determine jhe 
deflection of simple types of frames. 
The various constructions employed are clearly 


| explained and whilst the book is more particularly 


suitable for engineering students, the subject 
matter is neither too specialised nor too difficult 
for the book to be used with advantage by students 
in secondary schools. 

The second volume commences with a description 
of the general dynamical principles relating to the 
motion of a particle. This occupies three chapters 





and enables the author to introduce the idea of a 
differential coefficient, reference being also made to 
integration which is defined as “the inverse opera- 
tion to differentiation just as division is the inverse 
of multiplication.” Having got so far, the student 
is then switched over to the calculus, and in Chapter 
IV the principal rules for differentiation including 
references to de Moivres’ theorem, hyperbolic 
and inverse functions, maxima and minima and 
curvature are disposed of in the course of 26 pages. 
In Chapter V rules for integration are explained 
and examples given to show how volumes, lengths 
of arc, and moments of inertia can be determined. 
The graphical construction for moment of inertia 
of an area—more correctly the second moment of 
area—would be more appropriate in Volume I. 
The author then returns to dynamics, and, utilising 
information provided by the calculus section, deals 
with more advanced dynamical problems relating 
to translation and rotation, kinetic and potential 
energy and motion due to impulses. 

Whilst the dynamics section contains all essentials 
which an engineering student must understand 
before proceeding to more advanced work, the 
mathematical section seems much too concentrated, 
and it is improbable that the book will be fully 
appreciated by students who have not the advant- 
age of direct mathematical supervision. Both the 
books are exceptionally well printed, the diagrams 
leave nothing to be desired, and the numerous 
examples appended to each chapter form an excellent 
feature which should be of considerable assistance 
to the student. 








LETTER TO THE EDITOR. 


GEAR - CHANGING INDICATOR FOR 
MOTOR VEHICLES. 


To THE EpiIToR OF ENGINEERING. 


Str,—I have read with interest the description in 
your issue of 9th inst., page 57 ante, of a gear-changing 
indicator for motor vehicles. The idea of using a 
stroboscopic method to show up the relative motion of 
the tail-shaft and engine shaft is certainly ingenious, but, 
in common with other stroboscopic methods, it suffers 
from the defect pointed out in your! article that engine 
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speeds of two, three, or four times tail-shaft speed will 
cause the slots apparently to come to rest, and the fact 
that the angle of the slot appears to be inclined when 
the engine speed is unsuitable is not a sufficiently clear 
indication for a driver, whose whole attention must 
necessarily be directed to the road conditions. In the 
rough sketch, Fig. 1, I show a somewhat similar type 
of device developed by me about seven years ago. 

The upper shaft may be connected to any part 
running at a speed in constant proportion to the engine 
speed. The left-hand bevel wheels on the lower shaft 
are pinned to the shaft, and the right-hand wheels are 
loose on the shaft, and are driven at speeds proportional 
to the various gear-box ratios through suitable spur 
gearing from the upper shaft. The planet bevels run 
loose on their spindles, which are mounted in drums 
running free on the lower shaft. The periphery of these 
drums—which may be made of Bakelite or similar 
material—are painted with alternate black and white 
bars which show through the windows in the casing. 
Fig. 2 shows the effect when second gear is ready to 
be engaged. The bevels on each side of the drum are 
running at equal speeds in opposite directions, the 
drum therefore being stationary. The other two drums 
are in motion, causing a blurred appearance at the 
windows. If the tail shaft is running at some moderate 
speed and the engine is idling, as may be the case when 
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THE SOUTH SCOTLAND ELECTRICITY SCHEME. 
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coasting downhill, an acceleration of the engine brings 
first the top-speed drum, then the second-speed drum, 
and finally the bottom-speed drum to a standstill, so 
that in the event of requiring to engage a low gear on 
a hill, this can be done without difficulty by sufficiently 
accelerating the engine. 

This device is definite in its readings and does not 
show any indication when the engine speed is a multiple 
of the tail-shaft speed, and thus eliminates an uncer- 
tainty of the stroboscopic method. The instrument 
may be combined with a speedometer, connected to 
the tail-shaft spindle, and an engine tachometer, 
connected to the clutch shaft, if desired. A refinement 
consists in making the drums hollow, fitting them with 
slip-rings, and then, by making the two shafts vertical, 
the stopping of one drum can be indicated by the 
closing of a circuit by means of a copper ball, or globule 
of mercury, running towards the centre when the 
drum comes to a standstill. Red, blue, and white 
lights would light up to indicate the appropriate gear. 
The method is obvious. However, the rocks on which 
all such devices perish are :— 

(1) That they distract the driver’s attention from 
the road at the very time when it should be concen- 
trated upon the road conditions. Anyone who has had 
occasion to take a hairpin bend on a very steep upward 
grade will understand the point of this argument. 

(2) That on existing cars the difficulty in many 
cases of obtaining a suitable drive for upper shaft 
would be insurmountable. 

(3) That with the advent of the “ fluid flywheel,”’ and 
devices for automatically changing gear, the need for 
gear-changing indicators of this type will disappear. 

Yours truly, 
W. A. MacrartaNne, Director. 

The Macfarlane Engineering Company, Limited, 

Netherlee-road, Cathcart, Glasgow. 
January 13, 1931. 








BritisH TRADE Mission TO Eaypt.—The members of 
the British Trade Mission to Egypt, comprising Sir 
Arthur Balfour, Sir Alan Anderson, and Messrs. W. R. 
Blair and Kenneth Lee, are completing their prepara- 
tions in order to arrive in Egypt early in February. The 
Mission will leave England at the end of the present 
month, and is expected to arrive at Port Said on 
February 11. The members will leave Egypt on or 
about March 8, and no time will be lost in the prepara- 
tion of their report on their return to this country. 

MAINTENANCE Works at Gatun Locks, PANAMA 
CaNAL.—Work on the quadrennial overhaul of the locks 
at Gatun, on the Panama Canal, was commenced on 
January 7, and will, it is anticipated, take from three 
to four months tocomplete. It is stated, in a recent issue 
of The Panama Canal Record that, in addition to the 
routine overhaul, the programme includes the removal, 
inspection and repair of four pairs of mitre gates, and 
the installation of 19 new cylindrical valves. This 
will complete the installation of the improved type of 
valve begun during the last overhaul! of these locks, in 
1927. The feature of the new valves, which have been 
manufactured by the Mechanical Division of the Canal, 
is that the wearing surface can be removed when worn, 





thus avoiding the necessity of replacing the entire valve, | (1928) ; 


as was the case with the old design. 
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THE SOUTH SCOTLAND 
ELECTRICITY SCHEME. 


In accordance with Section 4 of the Electricity 
(Supply) Act of 1926, the Central Electricity Board on 
January 7 published a scheme for South Scotland,* 
which they had received from the Electricity Commis- 
sioners. This is the ninth scheme which has been 
published since the formation of the Board four years 
ago, the others covering Central Scotland, South-East 
England, Central England, North-West England and 
North Wales, Mid-East England, North-East England, 
South-West England, and South Wales and East 
England.t Only one scheme, that for Northern 
Scotland, remains to complete the reorganisation con- 
templated in the measure quoted. As usual, the scheme 
was accompanied by a pamphlet of Supplementary 
Particulars, giving details of the financial and technical 
data upon which the scheme itself is based. 

The area dealt with in the present scheme covers 
4,308 square miles and is almost entirely unelectrified. 
Its extent is shown on the accompanying map, which 
also indicates the positions of the selected and tempo- 
rary stations, and of the 132,000-volt transforming station 
not at a selected station. It also shows the lower 
voltage transforming stations, as well as the routes 
of the main and secondary transmission lines. The 
area is mainly forest and moorland, and its population 
at the last census was only 255,954, or a density of 
about 59 persons per square mile. In the adjoining 
Central Scotland, North-West England, and North- 
East England areas the corresponding figures were 
755, 768, and 528 persons per square mile. It does, 
however, contain important water-power resources, 
which are being developed under the Galloway Water 
Power Act, 1929. The energy generated in the five 
stations which are to be erected under this Act will 
mainly be transmitted to the adjoining areas, north 
and south, and the present scheme. is based on the 
full development of these powers. 

The scheme itself specifies the area, the existing 
and new selected stations, and the main transmission 
lines which are to be erected by the Central Electricity 
Board. It also imposes on the owners of certain other 
stations the obligation to work in accordance with the 
Board’s instructions as a temporary measure. It is 
accompanied by four appendices. The first of these 
describes the area; the second details the existing 
and proposed selected stations; the third gives the 
proposed routes of the main and secondary trans- 
mission lines and the positions of the transforming 
stations, while the fourth gives a list of the temporary 
stations. 

The present annual sale of electricity within the 
area does not exceed 250,000 kw.-hours. This is, 
however, expected to increase to 16,880,000 kw.-hours 





1930. [Price 
[Price 3s. 6d. 


* South Scotland Electricity Scheme, 
ls. 6d. net.] Supplementary Particulars. 
net.] London: H.M. Stationery Office. 

+ See ENGINEERING, vol. cxxiii, pages 584, 636 (1927); 
vol. exxiv, page 464 (1927); vol. exxv, page 454, 811 
vol. exxvii, page 162 (1929); vol. exxviii, 


| page 22 (1929), and vol. cxxix, pages 119 and 667 (1930). 





in 1935 and to 34,410,000 kw.-hours in 1943. It is 
further, estimated that the amount of electricity avail- 
able for export will be 165,980,000 kw.-hours in 1935 and 
will gradually fall to 158,590,000 kw.-hours in 1943. 
The stations selected under the scheme are the existing 
steam station at Galashiels and the five proposed 
water-power stations at Tongland, Glenlee, Earlstoun, 
Carsfad, and Kendoon respectively. The Galashiels 
station has a capacity of 7,500 kw., and it is proposed 
to extend it by the addition of a 3,750-kw. set in both 
1932 and 1943. The Tongland (36,000-kw.) and Glenlee 
(21,000 kw.) stations will be completed in 1934, and 
those at Earlstoun (12,000 kw.), Carsfad (12,000 kw.), 
and Kendoon (21,000 kw.) in 1935. Between now and 
1943, it is proposed to withdraw 1,875 kw. of plant, 
so that the total capacity in the area at the end of that 
year will be 115,125 kw. It is, however, stated that 
the immediate construction of the hydro-electric 
stations is based on the assumption that the bulk of 
their output can be used in the neighbouring areas, 
and that as the output in these areas is definitely 
lower than was estimated, this may cause the Board 
to postpone this work. On the other hand, the imme- 
diate construction of the stations would do something 
to relieve unemployment. The scheme also provides 
for the operation of the stations at Hawick and 
Dumfries under temporary arrangements. 

The transmission system, which it is proposed to 
erect, is clearly indicated on the accompanying map. 
It comprises about 152-5 circuit miles of primary 
transmission lines with a carrying capacity of not less 
than 50,000 kw. at 132,000 volts. These lines will 
connect with those of the Central Scotland scheme at 
Kilmarnock and Edinburgh, and with those of the North 
West England and North Wales scheme at Carlisle. 
The line shown dotted would make a similar connection 
with the North East England scheme at Newcastle. 
The construction of this line, together with a secondary 
from Galashiels to Berwick-on-Tweed would, however, 
increase the Board’s capital charges from 0-25d. to 
0-44d. per kilowatt-hour, and make the scheme 
impossible. Unless financial assistance is forthcoming, 
it must therefore be postponed. Provision is made, 
however, for the construction of lower voltage trans- 
mission lines between Galashiels and Hawick for the 
purpose of supplying the latter town, between Carlisle 
and Gretna ‘and in Wigtownshire, so that distribution 
powers can be.granted in the latter area. The Commis- 
sioners would have liked to include secondary trans- 
mission lines connecting Galashiels and Berwick-on- 
Tweed, via Greenlaw and Duns, and thence looping 
back through Coldstream to Kelso and Hawick. This 
would, however, have increased the Board’s charges 
from 0-25d.'to 0-32d. per kilowatt-hour, and would 
have made the total costs compare unfavourably 
with those of independent operation. 

The cost of the transmission system and sub-stations 
is estimated at 662,234/. In addition, there will be 
an expenditure of about 2,806,000/. on the hydro- 
electric stations. It is further estimated that between 
1934 and 1943 there will be a saving of 103,876/. to the 
three undertakings in the area, and a saving to the 
Board of 65,496/. in respect of energy exported to 
neighbouring areas. The expenses of the Central 
Electricity Board are averaged at 0-25d. per kilowatt- 
hour sold and are capitalised until 1933. In that year 
5,2761. are to be expended under that heading, rising to 
19,8971. in 1934, to 27,8371. in 1935, to 35,2631. in 
1936 and 1937, 47,565/. in 1938 and finally to 56,2251. 
in 1939 and subsequent years. * The annual cost of 
generation is estimated to be 0-3391d. per kilowatt- 
hour when the hydro-electric scheme is completed and 
this will only vary slightly, owing to the fact that 
in hydro-electric stations the capital charges represent 
by far the greater proportion of the annual costs. 
The charge per kilowatt-hour for electricity sold by the 
Board will increase from 0-4332d. in 1935 to 0-4538d. 
per kilowatt-hour in 1943, owing to the increase in the 
amount of electricity taken from the coal-fired 
selected station. 








YEAR BOOKS AND ANNUALS. 


The Motor-Ship Reference Book for 1931.—The rapid 
increase in motor-ship tonnage has been frequently 
referred to in our columns, and it may be recalled that 
the motor-ships under construction exceeded those 
fitted with steam engines for the first time in 1927. 
Since that date the ratio has been increasingly in 
favour of the motor-driven vessel, and, by the end of 
1930, motor-ships represented some 61 per cent. of the 
total world tonnage under construction. Not the 
least valuable feature of The Motor-Ship Reference 
Book, published by the Temple Press, Limited, 5-15, 
Rosebery-avenue, E.C.1, at 5s. net, has been the 
complete list of motor-ships in operation or building of 
2,000 tons gross and upwards. It has been evident for 
some time however, that if this feature was to be 
retained with the growing number of vessels, other 
matter would ultimately have to be sacrificed if the 
book were not to become unduly large. It will therefore 
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be noted without surprise that in the 1931 edition 
several items which have previously formed a regular 
feature of the year-book have been omitted. The 
most important of these is the chapter on oil-bunkering 
facilities. The sections devoted to particulars of 
vessels in operation and building, to descriptions of 
main engines, and to descriptions of auxiliary engines, 
have all been extended, and the book has been brought 
thoroughly up to date in other respects. The regula- 
tions of Lloyd’s Register of Shipbuilding were entirely 
revised in 1930, and the chapter on these regulations 
has been entirely re-written to incorporate the new 
rules in so far as they relate to motor-ships. The 
section devoted to a description of the more important 
main engines includes the most recent types, such as 
the Scott two-stroke single-acting engine, and the 
Jorgensen engine, described in ENGINEERING, Vol. cxxx, 
page 260 (1930). Among the new auxiliary engines 
described, mention may be made of the Crossley Premier 
horizontal unit and the five-cylinder vertical Crossley 
engine, both of which have also been recently described 
in our columns. We referred to the value of this 
reference book when reviewing earlier editions, and 
need only now add that it may well find a place on 
the desk of every engineer or other person who is in 
any way interested in motor-shipping. 

Ice and Cold Storage Trades Directory.—Intended for 
the use of engineers and others connected with the 
refrigerating industry and allied trades in Great Britain 
and Ireland, the Jce and Cold Storage Trades Directory 
and Reference Book for 1931, to give it its full title, has 
recently been published. As was the case with former 
issues, the front portion of the work, comprising some 
60 pages, is devoted to tabulated information, and is 
headed: ‘Tables of Temperatures, Properties, and 
Capacities.”’ The information includes useful tables of 
cold-storage data, and particulars concerning such sub- 
jects as the properties of refrigerating media, relative 
humidity percentages, and heat conductivities of 
materials. In a further section details are given 
regarding new companies registered since the previous 
edition, the articles of association of which include 
refrigeration. The remainder of the volume constitutes 
the directory proper, and the two main sections of this 
are respectively entitled Cold Stores and Ice Factories, 
in which appears, under the name of each town, an 
alphabetical list of the firms concerned, and a classified 
trades section, which covers Great Britain and Ireland. 
The volume, which was first issued in 1900, is published 
from the offices of /ce and Cold Storage by Messrs. Iliffe 
and Sons, Limited, Dorset House, Tudor -street, London, 
K.C.4. The price is 10s. 6d. net, or 11s. post free. 

The Gas Journal Calendar and Directory.—A com- 
bined almanac, directory, diary and handbook, well 
bound in cloth covers and entitled The Gas Journal 
Calendar and Directory, 1931, has recently been issued 
by Messrs. Walter King, Limited, 11, Bolt-court, 
Fleet-street, London, E.C.4, the publishers of the Gas 
Journal. Previous issues of the Directory have taken 
the form of a pocket book, and the present edition has 
been brought out because it was felt that the need of 
the industry would be met by a handbook rather than 
by a pocket book. The directory section of the volume 
is divided into five main portions respectively, dealing 
with gas undertakings, coke-oven plants in Great 
Britain, public lighting engineers in the United King- 
dom, the gas and allied organisations of Great Britain 
and Ireland, and an alphabetical list of the personnel 
of the gas industry. ,In the gas undertakings section, 
succinct statistical and technical particulars are given 
regarding gas-producing installations in England, Wales, 
Scotland, Ireland, Australia and New Zealand, The 


British Empire exclusive of Australia, and British- | 


owned undertakings in foreign countries. Over 80 
pages of the work are devoted to memoranda, cover- 
ing gas legislation, rating and income tax, gasworks 
processes, and general information and tables. We 
are requested to state that the book is not for sale, 
but has been prepared for presentation to Gas Journal 
subscribers. 





A SEPARATELY-SCAVENGED 
TWO-CYCLE AIRLESS-INJECTION 
ENGINE. 


As we have previously pointed out, the heavy-oil 
engine, with airless fuel injection, is a peculiarly British 
development, and the interesting example described 
below, and illustrated in Figs. 1 to 4, on page 112, 
furnishes a further illustration of such development. 


The engine in question has been developed by Messrs. | 


Browett, Lindley and Company, Limited, Sandon 
Works, Patricroft, Manchester, and although the firm 


{found combined in the small two-cycle heavy-oil 
engine. These characteristics are independent scaveng- 
ing, ?.e., not crank-case scavenging, and a forced lubrica- 
tion system for the moving parts. It is, moreover, 
capable of being started instantaneously from cold. 
Further, the design is remarkable for its simplicity 
with accompanying accessibility, features which will 
render the engine particularly attractive for one of the 
purposes for which it has been developed, viz., the 
propulsion of small vessels, such as trawlers, &c. It is, 
of course, suitable for other purposes, e.g., land and 
marine lighting sets, and motor vehicles. It is pro- 
posed to manufacture it with from one to four cylinders 
and ranging from 5 to 300 brake horse-power. The 
engine we recently inspected on load was a three- 
cylinder engine of 120 brake horse-power at 450 r.p.m. 

The general arrangement of the engine is well shown 
in Figs. 1 and 2, but perhaps the characteristic features 
are more salient in the latter figure, thus the valveless 
rotary air compressor for scavenging is seen on the 
right hand. This extends along the back of the engine 
for practically the full length of the cylinder casing, 
|; and may be said to form a completely accessible unit in 

itself. The air is drawn through strainers into a com- 
| partment of the bed plate, and thence through a 
second strainer into an ascending pipe which has a tee- 
shaped extension at the top to spread the air over the 
'blading. The blades are rotated, at engine speed, by 
| the gearing on the crankshaft seen at the right of Fig. 1, 
| and as they are locked radially and do not come into 
| contact with the casing, wear due to centrifugal force 
is negligible. The clearance between the casing and 
| blades is so small that the efficiency of the compressor 
|is not appreciably lowered, while the absence of casing 
| friction and the mounting of the shaft in ball bearings 
result in such a low driving power being required that 
| the fuel consumption has not been adversely affected. 
The compressor blades are synchronised with the 
several cylinder strokes to render the scavenging more 
effective. The delivery is in excess of the effective 
cylinder volume. The air is delivered into a chamber 
encircling the lower part of the cylinders, from which 
an oblique port at the front of the engine opens into 
|the cylinder opposite the exhaust port. Portable 
covers give access to the scavenging port. A gauge 
|is provided to enable the air pressure to be watched, 
; and this can also be tested by hand. The compressor 
{also delivers a supply of ventilating and cooling air 
to the crank case. 
| It will be realised that the adoption of independent 
scavenging has made possible the use of continuous 
| lubrication under pressure to the crankshaft bearings 
and connecting rod ends. This brings the engine, as 
‘regards reliability, into line with the firm’s steam 
‘engines and also with the four-cycle heavy-oil engine. 
| The crank case covers can, of course, be removed, if 
| necessary, whilst the engine is running, an operation 
| impossible with a two-cycle engine having crank case 
,compression. The oil pump is of the valveless type, 
| situated near the compressor gear wheels and driven 
from the crankshaft. Duplicate strainers are fitted, so 
arranged that when one of them is removed for cleaning 
the whole of the oil is automatically drawn through the 
other. The course of the oil can be readily made out 
in Fig. 1. It is circulated through the crankshaft 
bearings, crankpin bearings and the centre of the con- 
necting rods to the gudgeon-pins. At this latter point 
the oil is intercepted by circular grooves at the ends 
of the bearing and is returned down the connecting rods 
to the bedplate sump, as occurs with a cross-head- 
type engine. A pressure gauge and by-pass on the 
delivery side of the pump enable the oil pressure to be 
adjusted as desired, a pressure of between 10 Ib. and 
12 lb. per square inch being usually employed. 

The cylinder lubrication system is quite distinct from 
the pressure system for the bearings, &c., an arrange- 
| ment which permits the use of t-vo different oils. The 
| upper part of the crank casing is formed with a recessed 
| top provided with slots through which the connecting 

rods work. These slots have upturned edges, so that 
| the bottom of the recess forms a tray on to which the 
| cylinder lubricant drips and from which it can be 
| drawn off and strained for use again. The oil to the 
| cylinders is supplied by a chain-driven lubricator with 
separate sight feeds and duplicate pumps to each feed 
| which dispense with the necessity of water-filled tubes. 
| This lubricator is seen in Fig. 2, near the rotary com- 
| pressor. It has a separate flushing device, so that all 
| cylinders can be flushed simultaneously before starting. 
|The rotary compressor bearings are served by the 
| cylinder lubricator. On the particular engine under 








The three cylinders are cast together, the casting 
embodying a lower chamber for the scavenging 
air and an upper one for the cooling water, which is 
circulated in the smaller engines by a thermo-syphon 
system and by a pump in the larger ones. The exhaust 
pipe and cylinder heads are also amply water-cooled. 
The several connections can be readily made out in 
Figs. 1 and 2. The whole of the castings, bedplate. 
crank chamber, cylinder block and heads are held 
together by steel through bolts, the two centre parts 
being therefore virtually distance pieces. The cylinders 
are 8? in. in diameter by 11} in. stroke, and the liners 
are held in place at the top only, being free to expand 
in a downwards direction. The pistons are symmetrical 
and are adjusted to give a small clearance so as to con- 
centrate the compression in the conical portion of 
the head in the centre of which the fuel atontiser is 
situated. The only other openings in the head are 
for a combined relief and air-starting valve, and an 
indicator connection. The fuel pumps are operated 
from a camshaft forming a continuation of the com- 
pressor shaft, and the amount of fuel is regulated by 
a spill valve controlled by a centrifugal governor on 
the crank shaft. The timing of fuel injection remains 
constant, the atomiser valve opening at 6 to 7 degrees 
of crank angle before the piston reaches the top of the 
stroke. The position of the fuel pumps and governor 
can be made out in the general view given in Fig. 3. 
The starwheel above the governor provides a total 
speed regulation, while the engine is running, of 5 per 
cent., independently of the automatic speed regula- 
tion with variation of load. The fuel pumps and 
atomisers were, in the case of the engine inspected, 
made by Messrs. Robert Bosch A.G., Stuttgart, and 
need no detailed description. Two control and three 
priming levers are provided. 

With regard to performance; the engine under 
consideration drives a dynamo, direct-coupled and 
mounted on a common bedplate. The load on test 
was absorbed by resistances. Notable points in 
working were quietness, rapid adjustment to load 
variation, the silence and clearness of the exhaust, 
and the ease and simplicity of the starting operations. 
The normal rating of the engine is 120 brake horse- 
power, the full-load speed being 450 r.p.m. When 
the full load is thrown off the speed rises temporarily to 
465 r.p.m. and then settles down to a steady no-load 
rate of 460 r.p.m. The imposition of the full load 
results in a temporary drop to 448 r.p.m., with a 
quick recovery to the normal rate of 450 r.p.m. The 
speed is indicated by a tachometer driven from the 
small pulley just outside the governor casing. The 
compression pressure is between 450 Ibs. to 460 Ibs. 
per square inch,-and the combustion pressure, which the 
diagrams show to be of the constant Diesel character, 
is, as nearly as can be ascertained, 600 to 625 lbs. per 
squareinch. The engine starts immediately from cold 
without warming up. With an atmospheric tempera- 
ture of 46 deg. Fahr., a circulating water temperature 
of 40 deg. Fahr., and an air pressure of 300 Ibs. per 
square inch, it can be put on load in 10 seconds, and 
develops full electrical load on the resistance grids in 
a quarter of a minute. The engine can be shut down 
or started up by a movement of the finger on an 
unloaded control lever, seen near the cylinders in 
Fig. 3. The other control lever at the end of 
the fuel pump case is used more or less as a 
stand-by. 

Particulars of the fuel consumption are given in the 
diagram reproduced in Fig. 4. The basis figures have 
been checked by a complete heat balance for all loads. 
The consumption at normal full load, of 0°39 Ib. of 
fuel per brake horse-power hour is very satisfactory 
for a two-cycle engine, and the curve does not show 
an undue rise for the 10 per cent. overload. The 
mechanical efficiency is also satisfactory. With regard 
to the thermal efficiency, this curve naturally follows 
the fuel consumption curve, but it may be noted that 
it is plotted on brake horse-power. The atomiser pres- 
sure during the tests was set at between 1,500 lb. and 
1,600 lb. per square inch. It is stated that it was not 
found necessary to clean any of the atomisers during 
the tests, and on inspection all holes were found to be 
free and clean. The piston tops showed no sign of 
carbon deposit, and the exhaust ports from the cylinders 
were equally clean. A mechanical silencer, without 
cotton-wool, sacking, or similar material, is fitted, 
which provides an almost noiseless exhaust. The 
starting air is provided by air from the engine, stored 
in receivers for the medium sizes, the first start being 
made by a small hand or foot operated compressor to 





| consideration, the make-up oil to the crank chamber 
during extended tests was 0-041 galls. per hour. | 
The save-all system returned 50 per cent. to 60 per cent. | 
of this oil, which, with treatment, may be used again. | 


| 
| 
| 


give the receivers their initial charge. The larger 
engines are intended to be started from a receiver 
having an independent compressor, while the small ones 
can be started with a cranking handle, for which purpose 


has given it the name of the Sandon Diesel valveless | This brings the consumption to rather under 0-0002/|a compression release device and a wick starter are 


oil engine, it actually belongs to the airless-injection 
type which has developed to such a high pitch in 
this country. Both titles, however, really need ampli- 
fication, as the engine possesses two novel character- 
istics. which we believe have not hitherto been 


| galls. per brake horse-power hour. The mechanical | 
lubricator to the cylinders and compressor consumed | 
0-0204 gallons per hour. A Diesel cylinder oil was | 


used for the pistons and a cheap oil for the crank | 
chamber. 





provided. The engine above described is not reversible, 
but the designs of the larger sizes for marine propulsion 
provide for reversing by means of double cams, and those 
of the small sizes for a separate clutch and reverse 
gear. 
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RECORDING AND REGULATING INSTRUMENTS AT THE PHYSICAL EXHIBITION. 


CONSTRUCTED BY MESSRS. DRAYTON REGULATOR AND INSTRUMENT COMPANY, LIMITED, LONDON. 
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| per square inch through 
| the union on the right of 


ae 
fee ; x 
|Fig. 13, and from a 


|similar union on the left a connection is made 





In completing our account of the exhibits at|to a diaphragm motor which can be used for 


the recent exhibition of the Physical and Optical 
Societies we propose to refer, among others, to one | vice. 


of particular interest to engineers, viz., that of 
Messrs. Drayton Regulator and Instrument Com- 
pany, Limited, West Drayton, Middlesex, who 
showed a variety of dial thermometers and thermo- 
statically operated switches, as well as temperature, 
pressure and vacuum recorders and _ regulators. 
Some of the instruments exhibited have been 
illustrated and described in our columns’on previous 
occasions. An instrument of recent introduction is, 
however, the portable low-pressure or vacuum 
recorder illustrated in Fig. 12 on this page. The 
pressure connection is shown in the top left-hand 
corner of the figure, and a tube from this runs to 
a series of metal capsules which expand or contract 
in length in accordance with the pressure variations. 
A bar fixed to the free end of the capsules is con- 
nected by a link to a frame carrying the free arm, 
which is pivoted to the frame so that the zero can 
be adjusted by the screw, as will be clear from the 
illustration. The parts are mounted on a star- 
shaped aluminium plate, indicated by dotted lines 
in the figure, this plate being screwed on to the case, 
which is of wood. Clockwork mechanism, mounted 
in the centre of the plate, drives the chart, which can 
be rotated at various speeds to suit the user’s require- 
ments. A friction time-setting device is provided on 
the clockwork mechanism, which is centrally wound 
in a manner that does not interfere with the time 
setting of the chart. These instruments are made 
for pressure ranges as low as + 0-5in. water column. 

Another noteworthy exhibit was a low-pressure 
regulator for the automatic operation of butterfly 
valves, etc., in response to pressure or vacuum 
variations of the order of 0-02 in. water column. 
This apparatus is illustrated in Figs. 13 and 14 
on this page. In it, the controlled pressure is 
admitted to the interior of a large metal capsule, 
shown in section in Fig. 14, and the expansion 
and contraction of this capsule is transmitted 
through a pin to a bell-crank lever. From this, 
the movement is communicated to a floating 
lever, best shown in Fig. 13, and thence to another 


lever which opens and closes a small escape port in | 


a horizontal pipe shown near the top of the case. Air 


is supplied to this pipe at a pressure of about 15 Ib. | 


| : oars 
| Operating a valve, damper or other similar de- 


It will be obvious that the pressure ap- 
| plied to the diaphragm motor will depend upon 
the amount of opening of the escape port being a 
maximum when this is closed, and a minimum when 
it is fully open. It thus follows that the move- 
ments of the valve or damper can be made to corre- 
spond with the changes of pressure in the metal 
capsule of the apparatus. Similar apparatus, 
controlled by the pressure differences set up by the 
flow of fluid through an orifice, Pitot tube, or other 
measuring device, was also shown, the closed cap- 
sule, in this case, being replaced by a large diaphragm 
to the opposite sides of which the differential 
pressures are applied. This apparatus can, obviously, 
be used for regulating volume instead of pressure. 
Several forms of the Whidbourne air-driven 
stroboscope, which was illustrated and described 
on page 503, of our last volume, were exhibited by 
the makers, Messrs. Baird and Tatlock (London) 
Limited, 14-17, Cross-street, Hatton-garden, E.C.1, 
who also showed the latest form of the Gray-King 
apparatus for the high-temperature assay of coal. 
Full particulars of this apparatus will be found in 
| Fuel Research Technical Paper No. 24, entitled 
i““The Assay of Coal for Carbonisation Purposes, 
| Part III. Correlation with Coal Gas Manufacture,” 
iby Dr. J. G. King and L. J. Edgecombe [H.M. 
| Stationery Office, price 9d. net.] Another interest- 
‘ing exhibit of this firm was the Williams sieving, 
‘filtering and measuring apparatus, which can be 
{used for testing Portland cement, grading aggre- 
gates for concrete manufacture, and many other 
purposes. A detailed description of this apparatus 
would occupy more space than is available, but, we 
may state, it comprises a sieve the meshes of which 
are interchangeable, a container with a spout into 
which the sieve can be fitted, a cone, and other 
accessories. In addition to the determination of 
the residues from Portland cement on B.E.S.A. 
standard meshes, the apparatus can be used for 
testing standard sand for making briquettes, deter- 
mining the setting times, hardening properties, 
hydraulicity, and soundness of cement, for the 
bulking of cement and sand, for determining the 
cement-water ratio, and for many other sieving and 
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as a steamer, hot-water funnel, hot chamber, &c. 
A particularly interesting exhibit was arranged 
by Messrs. Marconi’s Wireless Telegraph Company, 
Limited, Marconi House, Strand, W.C.2, to illustrate 
recent developments in commercial wireless appara- 
tus, as well as a number of new laboratory measuring 
instruments, the production of which has been neces- 
sary owing to the accuracy required in short-wave 
transmitters and receivers. Among the laboratory 





apparatus were included a screened capacity bridge 
and a portable impedance bridge with which mea- 
surements of inductance up to about 5-6 henries, 
and of capacity up to 11-11 mfd. can be made to 
within from 0-5 to 1 per cent. A transmission 
measuring set for the measurement of losses and 
gains in telephone lines and cables and wireless 
systems, the gain of audio-frequency amplifiers, 
attenuation, &c., was also shown, and other note- 
worthy laboratory apparatus was a cathode-ray 
oscillograph, a phase corrector for the detection of 
distortion, and a tone generator and valve volt- 
meter. The tone generator produces a sine wave 
of voltage of constant amplitude over a frequency 
range from 20 to 10,000 cycles, and, used in 
conjunction with the valve voltmeter, forms a 
reliable means of measuring the loss or gain of 
apparatus over this range. 

Of the commercial apparatus exhibited, we may 
mention the screened radiogoniometer unit of the 
firm’s short-wave direction finder, which has been 
designed for the directional reception of signals on 
wavelengths between 10 m. and 100m. _ Vertical 
pick-up is eliminated by using the Franklin feeder 
method to shield the lower horizontal members 
of the aerial system, and by placing the radiogonio- 
meter in the exact centre. Portable apparatus 
for the wireless transmission and reception of 
sketches, maps, weather charts, or written messages 
between aircraft and ground stations, or between 
two ground stations, was also shown. In this 
apparatus, the message is written or drawn on a 
specially backed paper, which is wrapped round a 
fixed drum in the transmitter and traversed by a 
stylus. At the receiving end, a damped paper on a 
drum is also traversed by a stylus, and the chemical 
change resulting from the passage of a current 
from the stylus through the paper to the drum 
reproduces a facsimile of the transmitted message. 





filtering operations. It can also be adapted for use 





Finally, we may mention a constant-frequency 
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drive for controlling the wavelength of broadcast 
transmitters, and a precision wavemeter covering 
the waveband from 10 m. to 100 m. In the former, 
crystal-controlled and inductance-capacity circuits 
are employed, three crystals, two of which act as 
stand-bys, being provided. The drive circuits are 
maintained at a constant temperature by means of a 
bi-metallic thermostat and relay controlling a 
bank of heater lamps. 

Among a number of interesting exhibits displayed 
by Messrs. Griffin and Tatlock, Limited, Kemble- 


street, Kingsway, W.C.2, was a simple form of dila- | 


tometer designed by Professor R. C. Gale, primarily 
for the examination of steels, although it can be 
employed for other purposes. In this apparatus, 
a test piece, 2 in. long, is placed at the closed end 


of a silica tube and slowly heated in an electric | 


furnace. Any movement of the free end of the 
specimen is transmitted, by another silica tube, to 


a dial gauge, the spindle of which is fixed to an | 


Invar block resting on the end of the inner silica 
tube, close contact being maintained between 
the latter, the Invar block and the specimen by 
means of a helical spring. A thermocouple is 
inserted in a hole in the specimen, and, by plotting 
simultaneous readings of temperature and change 


in length, as indicated by the dial gauge, coefficients | 
of linear expansion, and particularly points of | 


anomalous expansion in steels, can be determined. 
The firm also showed a portable seismograph for 
recording earth tremors caused by artificial explo- 
sions, designed by Dr. J. H. Jones, of the Anglo- 
Persian Oil Company, and an instrument for testing 
the hardness, thickness, and permanent set of 
rubber, designed in the laboratories of the Research 
Association of British Rubber Manufacturers. 
Electrical measuring instruments of various types 
were shown by Messrs. Ferranti, Limited, Hollin- 
wood, Lancashire, and among the instruments of 
recent introduction were moving-iron ammeters and 
voltmeters having a scale are of 110 deg. and a 
scale length of 24 in. They are of first-grade accuracy 
on alternating-current circuits, and of nearly equal 
accuracy on direct-current circuits. Among the 
advantages claimed are high torque, low consump- 
tion and good damping, the latter being such that 
the pointer comes to rest in one second. A new 


line of electrostatic voltmeters was also shown, the | 


lowest range at present produced in these instru- 
ments being 450 volts, with a scale divided from 
100 volts upwards; other ranges extend to 3,500 
volts. We may also mention a phase-rotation 
indicator of which the notable features are the 
small size and light weight, the instrument measur- 
ing 3 in. in diameter and weighing only 9 oz. 
Another instrument shown was a clip-on ammeter 
for current measurements in mains or "bus-bars 
which cannot be disconnected for the insertion of 
an ammeter or current transformer. It comprises 
a hinged current transformer fitted with an insulat- 
ing handle, and having a conveniently placed trigger 
by which the hinged portion of the core can be 
opened and closed so that it can be placed round the 
conductor. Mounted on the fixed portion: of the 
core is one of the small moving-iron ammeters, 
above referred to, which may have one, two or three 
ranges, from about 100 amperes to 1,000 amperes ; 
the ammeter is controlled by a self-contained switch. 
Summation metering equipment for use on the 
grid was also shown in operation. The equipment 
included a summator and a demand printometer, 
the former being employed to give the sum of the 
readings of any number of integrating meters, and 
the latter printing on a chart the demand which 
has occurred in any numbe-> of electrical circuits 
between successive intervals. 

The principal exhibit of Messrs. Evershed and 
Vignoles, Limited, Acton-lane, Works, Chiswick, 
W.4, was a full-size working model of the Midworth 
repeater as applied to the distant control of a sub- 
station. The substation actually represented was 
that recently installed by the London, Midland and 


Scottish and the London and North Eastern Rail- | 


ways at Altrincham. The Midworth repeater, the 
principle of which was described in ENGINEERING, 
vol. exxiii, page 21 (1927), enables machines to be 
started up or shut down at will from a distant point, 
shows the position of the circuit breakers, and indi- 
cates the current taken by or generated by the 
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various machines. A new instrument exhibited by 
the firm was a combined insulation and capacity 
meter, suitable for manufacturers of wireless appara- 
tus, and capable of measuring resistances up to 
4,000 meghoms and capacities up to 11-5 micro- 
farads. Mention should also be made of the firm’s 
well-known Megger testing sets, a recent addition 
to these instruments being a 1,000-volt constant- 
pressure insulation tester reading up to 200 megohms. 
Another new instrument was a bridge-meg resist- 
ance tester which, in addition to enabling insula- 
tion tests and Wheatstone bridge measurements of 
resistance to be made, was also arranged for locating 
cable faults by the Varley loop method. 

A simple and convenient instrument for ascer- 
taining the dew point, and hence the relative humi- 


dity, of the air in cold stores, &c., formed part of the | 


exhibit of Messrs. Negretti and Zambra, 38, Holborn- 
viaduct, E.C.1. The apparatus, which is illustrated 
in Figs. 15 and 16, comprises a small hand-operated 
exhaust fan, the inlet of which is connected by one 
or more ?-in. pipes to the cold chamber of which 
it is desired to ascertain the dew point, while the 
delivery is connected to a glass-fronted case, the 
air escaping from the latter through an outlet which 
can be closed by a cock. Inside the case is a small 
cylinder, the front end of which is chromium plated 
and highly polished, and this cylinder can be filled 
with liquid carbon-dioxide gas from a_ bottle 
mounted on the instrument stand. After drawing 
a sample of air into the case and closing the inlet 
and outlet cocks, some of the liquid CO, contained 
in the small cylinder is allowed to escape slowly by 
opening the screw-down valve shown on the right in 
| both illustrations, and the evaporation of the liquid 
gas reduces the temperature of the cylinder until dew 
is deposited on the end. The temperature at which 
the deposit is formed, 7.e., the dew point, is read on 
|a thermometer the bulb of which is inserted in a 
radial hole drilled in the end plate of the cylinder. 
| Although, in its passage from the cold chamber 
to the sampling chamber, the temperature of the air 
is likely to rise, this has no effect on the dew point. 
| Itis important, on the other hand, that the tempera- 
| ture of the air should not be reduced below its dew 
| point before it reaches the sampling chamber, as 











Fia. 16. 
Dew-Pornt HyGRoMETER; MEssrs. NEGRETTI AND ZAMBRA. 


the deposition of any moisture would obviously 
affect the results. With regard to the advantages 
of a dew-point hygrometer, it may be pointed out 
that even if the difficulties of employing a wet and 
dry bulb thermometer, such as the freezing of the 
water, the ventilation of the wet bulb, &c., could 
be overcome, the small difference between the 
readings of the two thermometers is unavoidable. 
With an air temperature of 20 deg. F., as is 
sometimes employed in cold stores, the difference 
between the wet and dry bulb reading for a range of 
humidity from 26 per cent. to 92 per cent. is only 
4} deg., whereas the dew point changes by 19 deg. F. 
for a range of humidity from 37 per cent. to 95 
per cent. 

A simple form of flow controller, or rather mini- 
mum flow cut-out, was also shown by the firm, and 
the essential parts are illustrated in Figs. 18 and 19. 
It is designed to operate in conjunction with an orifice 
plate inserted in a water pipe line, and is arranged 
to break an electrical circuit, by tilting a mercury 
switch, when the differential pressure between the 
opposite sides of the orifice falls below a pre-deter- 
mined value. The usual 3-in. pipes are brought 
to the instrument from the opposite sides of the 
orifice and are connected to the top and bottom 
ends, respectively, of a vertical brass cylinder in 
which a loosely-fitting phosphor-bronze piston is 
inserted. A small piece of soft iron is enclosed 
in the lower end of the piston, and outside the 
cylinder is a pivoted horse-shoe magnet, the poles 
of which are on opposite sides of the cylinder. 
Attached to the magnet is the mercury switch. 
It will be clear that, with this arrangement, since 


| the flow through the cylinder is upwards, the piston 
will be held at the top of the cylinder as long as 


the flow is maintained above a certain value depend- 
ing upon the clearance. The magnet attracting 
the soft iron in the piston will also be held with its 
open end upwards, but if the piston falls, owing to 
the reduction or cessation of the flow, the piston 
will fall and the magnet will be tilted downwards. 
thus operating the mercury switch. It will be 
obvious that the operation of the mercury switch, 
with or without the intervention of a relay, can be 
made to give an alarm, restore the flow, or perform 
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mercury switch, was exhibited, 
for use when it is required to 
obtain a very close temperature 
control. It is stated that with 
this type of thermostat, which 
is used in conjunction with re- 
lays, there is no _ discernible 
temperature error. 

An extensive display of va- 
cuum pumps of the rotary, 
molecular, and diffusion types 
was made by Messrs. W. Edwards 
and Company, 84, Allendale- 
road, Denmark Hill, S.E.5, who 
also showed a range of modern 
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any other duty which may be necessary. 
strainer must be included in the flow pipe to the 
instrument to prevent the ingress of dirt. An 
important advantage of the arrangement is that the 
magnetic control of the switch avoids the use of a 
gland, while the mercury switch itself eliminates 
any trouble due to burnt or sticking contacts. 
The only other exhibit of Messrs. Negretti and 
Zambra to which we can refer is the thermostat, 
illustrated in Fig. 17, and intended for use with the 
firm’s mercury and steel distance thermometer. 
It can be used, without a relay, for breaking circuits 
carrying up to 1 kw. at 250 volts. As illustrated 
in Fig. 17, it is arranged for controlling the tem- 
perature of water flowing through a pipe line. The 
coiled Bourdon tube shown is connected to the 
thermometer, and an arm mounted on the Bourdon- 
tube spindle tilts a mercury switch attached to a 
pivoted carriage. The latter is supported on two 
parallel links and can be moved by a thumb screw 
for adjusting the temperature at which the switch 
is op2ned or closed. The pin on the carriage is 
kept in contact with the arm by the balance of the 
carriage, and, if the temperature increases, the arm 
moves to the right, causing the carriage to swing 
to the right and close the contact on the left. Ona 
fall of temperature, the right-hand contact will be 
closed, as shown in the figure. With the scale 
and setting shown in the illustration, the centre 
contact and right-hand contact would be made and 
broken at 138 deg. and 140 deg. F., respectively, 
while the centre and left-hand contacts would be 
made and broken at 142 deg. and 140 deg. F. The 
temperature interval between make on one side 
and make on the other side is thus 4 deg. F. on a 


scale length of 80 deg. F. The thermostat can be | 


mounted in any convenient position up to about 
120 ft. from the thermometer bulb. It may be 


mentioned that a somewhat similar thermostat 
with platinum-iridium 


contacts, instead of a 


THERMOSTAT FOR DISTANCE THERMOMETER ; 
Messrs. NEGRETTI AND ZAMBRA. 


A suitable , Siegbahn, of Upsala, with which water-vapour and 


'0-00001 mm. of mercury. 


epidiascopes and other optical- 
projection apparatus. A _ parti- 
cularly interesting exhibit was 
the Gaede-Siegbahn molecular 
pump, designed by Professor 


heavy gases can be pumped as easily as perma- 
nent gases. No traces of mercury or hydrocarbon 
vapours are returned to the system, so that 
drying and freezing traps are unnecessary, and the 
high pumping speed of 2,000 c¢.c. per second is 
obtained. The pump consists simply of a plain 
steel disc enclosed in a casing with a clearance of 
about 0-02 mm. between the disc and the casing, the 
latter being formed internally with spiral grooves on 
the surfaces facing the disc. The inlet connection 
to the casing is made near the periphery, and the 
rotation of the disc urges the molecules of gas along 
the groove towards the centre, where the outlet 
connection is made to a backing pump. The disc, 
which is mounted in ball bearings, is rotated at 
6,000 r.p.m., at which speed, and with a rotary oil 
pump as a backing pump, the vacuum obtained is 
The capacity of 2,000 c.c. 
per second, previously mentioned, is obtained at a 
pressure of 0-001 mm. of mercury. 

Another interesting exhibit shown was intended 
to demonstrate the production of thermo-electric 
currents, and consisted of a loop of stout copper 
rod, the loop being bridged by a short piece of 
constantan so as to form a ring with two radial arms. 
On heating one of the arms, and therefore one 
of the junctions between the copper and constantan, 
a heavy current circulates through the loop, and 
the existence of the current can be shown by passing 
the loop over an iron core shaped so as to form a 
pot magnet. The armature of the magnet is then 
strongly attracted, and the strength of the current 
can be roughly determined by replacing the loop 
with a coil of wire having a known number of turns 
and passing a measured current through the coil 
until the same attraction is obtained. 

We propose to deal in a subsequent issue with 
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Minrmum Fiow Cut-Out; Messrs. NEGRETTI AND ZAMBRA. 


Century Works, Lewisham, S.E.13, so that we need 
not describe it here. Their exhibit, however, also 
included a full range of electrical measuring instru- 
ments of the moving-coil, moving-iron, and dyna- 
mometer types for all purposes, as well as testing 
sets, telegraph apparatus, &c. One new instrument 
exhibited was a rotary phase indicator, showing 
directly, by the rotation of a disc, the sense of 
rotation of the phases of a three-phase circuit. It 
consists, essentially, of a small induction motor, of 
which the rotor is a disc of aluminium pivoted above 
three electromagnets taking the place of the stator. 
The indicator, which can be used on circuits at from 
40 to 500 volts and with frequencies ranging from 
20 to 500 cycles, forms a simple and convenient 
means of verifying the connections of a three- 
phase system ; its dimensions are such that it can 
easily be carried in the pocket. 

On the stand of Messrs. Claude Lyons, Limited, 
76, Old Hall-street, Liverpool, we noticed, among 
other interesting exhibits, a synchronous clock for 
laboratory use, with which time intervals may be 
marked with a high degree of accuracy, and which 
may also be used for determining frequencies when 
compared with a standard time interval. The clock 
train is driven by a synchronous motor, which, in 
the case of the clock exhibited, was operated by 
an electrically-maintained tuning fork having a 
frequency of 1,000 cycles per second ; these clocks 
can, however, be run on frequencies ranging from 
about 250 cycles to 1,750 cycles per second. By 
selecting suitable cams and gears, shafts rotating 
at a constant angular velocity can be used to operate 
contactors at 0-10 or 0-01 second intervals, for 
timing signals on a film or tape, for driving small 
magneto generators to produce other frequencies, 
or for stroboscopic and other investigations. 

A beat-frequency oscillator giving an alternating- 
current output of about 2-5 volts at audio fre- 
quencies ranging from 50 to 10,000 cycles per 
second, was also shown by the firm. The apparatus 
comprises two oscillators, a detector and an output- 
amplifying valve, one of the oscillators having a 
fixed frequency of 60 ke. and the other being variable 
over the frequency range from 50 ke. to 60 ke. 
The audio frequencies, of course, result from the 
beats between the two oscillators. 

We may also mention the equipment shown for 
testing the performance of wireless receiving 
apparatus by means of a standard signal generator 
capable of producing radio-frequency voltages of 
known magnitude, frequency, and modulation. The 
instrument exhibited covers the two wave-length 
ranges from 200 m. to 600 m. and from 750 m. 
to 2,250 m., its output being variable from 1 to 
200,000 microvolts. The frequency can be con- 
trolled to within about 800 cycles per second, and 
fixed internal modulation is provided at 400 cycles 





the heat economy and control apparatus exhibited 


per second. Other modulation frequencies can, 


by Messrs. Elliott Brothers (London), Limited, | however, be obtained by using the apparatus in 








124 


[JAN. 23, 1931. 








ENGINEERING. 











conjunction with an external low-frequency oscil- 
lator. An instrument of the latter type, having 
a useful range from 25 to 70,000 cycles per second, 
was also exhibited. 

Messrs. H. W. Sullivan, Limited, Leo-street, 
Peckham, 8.E.15, showed a comprehensive collec- 
tion of apparatus for radio-frequency measurements, 
high-frequency alternating-current measurements, 
telephone-cable testing, &c. In the first-mentioned 
category, the Sullivan—Griffiths precision variable air 
condenser, illustrated and described in Enat- 
NEERING, vol. cxxv, page 237 (1928) was included, 
together with a precision short-wave sub-standard 
wavemeter, suitable for use in tropical climates and 
covering the range from 10 m. to 100 m. In this 
instrument, permanence of calibration is ensured 
by employing an unusually high value of capacity 
in the resonant circuit. The capacity, it may be 
mentioned, is not reduced below 250 ““F. with 
a wave-length of 10 m., and the logarithmic decre- 
ment is not increased beyond about 0-01. To 
accomplish this, however, some of the inductances 
employed for the lower ranges have had to be made 
to completely novel designs. The accuracy of this 
instrument, we understand, is such that the error 
does not exceed 1 part in 3,000. 

Another useful instrument exhibited was a low- 
tension Schering bridge for testing the permittivity 
and power factor of solid dielectrics at a frequency of 
800 cycles, and at pressures between 80 volts and 200 
volts r.m.s. | With this bridge, which may be used 
by an unskilled operator, the capacity of the speci- 
men is given by a single direct reading of a dial, and 
the power factor is obtained as a percentage by 
dividing the capacity-dial reading by that of another 
dial. The values of the various components of 
the bridge are such that capacities from zero to 
1,000 ““F. can be measured with the highest possible 
accuracy, and power factors from 0-05 per cent. to 
50 per cent., or even higher, can also be accurately 
determined. For energising the bridge, a purely 
sinuosoidal current is supplied by a valve oscillator, 
and telephones are employed to detect the balance- 
point. 

In addition to a full range of induction-type 
measuring instruments, rotary synchroscopes, power- 
factor meters, wattmeters, ammeters and_volt- 
meters, Messrs. Nalder Brothers and Thompson, 
Limited, 97a, Dalston-lane, E.8, showed a new form 
of deflectional-type frequency meter, operating on 
the induction principle, which is independent of 
temperature and voltage variations, and, since it 
has no condensers, gives constancy of calibration. 
An important feature is the provision of a device 
to return the pointer to a position off the scale when 
the supply is cut off, thus avoiding the objection to 
deflectional-type frequency meters that the pointer 
remains on the scale when the instrument is not 
energised. For a normal frequency of 50 cycles, 
the meter can be supplied with scale ranges of 
45-55, 40-60, 20-60 or 20-80 cycles, according to 
requirements. Relays for the protection of mains, 
feeders, &c., against overloads, leakage, and reverse 
current were also exhibited, and of these we may 
mention an induction-type overload relay specially 
designed for the protection of the grid system, 
and made in single-, double-, and triple-pole units. 
Highly sensitive protective relays for all purposes, 
time-selective relays of the impedance and reactance 
type for the protection of extra high-tension trans- 
mission lines without the use of pilot wires, reverse- 
current relays for alternating-current circuits, and 
a directional over-current relay for the protection of 
ring mains, &¢c., were also shown. 

A number of chemica’ balances fitted with a 
device of recent introduction which enables the 
usual rider to be dispensed with were shown on 
the stand of Messrs. L. Oertling, Limited, 65, 
Holborn-viaduct, E.C.1. To such balances the 
name “Chainomatic”’ is applied, from the fact 
that a light gold chain, accurately made so as 
to have the same weight per unit length, is attached 
at one end to a point near the centre of the beam, 
and at the other end to a vernier which slides on 
a vertical column, the chain hanging down in a 
loop between the two points of suspension. It 
will be obvious that, as the end attached to the 
vernier is lowered or raised, a greater or less pro- 
portion of the weight of the chain will be carried 





by the beam. A scale on the column, read with 
the aid of the vernier, which is moved by a quick- 
pitch screw operated by a handwheel located 
outside the case, enables the proportion of the 
weight of the chain carried by the beam to be 
seen at a glance after balance has been obtained. 
Actually, the scale is graduated in white on a 
black ground, to read from 0 mg. to 100 mg., and 
the vernier enables readings to be obtained to 
within 0-1 mg. The chief advantages claimed 
for this device are that it effects a considerable 
saving of time without loss of accuracy, avoids 
the necessity for using weights of less than 0-1 g., 
reduces the possibility of error, and obviates the 
continual opening and shutting of the case during 
the final weighings. One of the balances to which 
this device was fitted was also provided with 
damping gear involving the use of an additional 
stirrup and pan at each end of the beam. To the 
bottom of the lower pan was attached a light 
metal tube, fitting loosely in a fixed tube, so as 
to act as an air dashpot, which rapidly damped 
out the oscillations of the beam. 

In addition to an extensive range of electrical- 
measuring instruments of all types, Mr. Ernest 
Turner, 55-73, Totteridge-avenue, High Wycombe, 
Bucks, showed a particularly interesting form of elec- 
tric clock, known as the G.B.B. clock, which is the 
invention of Mr. G. B. Bowell. The clock is continu- 
ously driven by a small motor supplied from a single 
dry cell, but as the current taken is only about 
one-third of a milliampere, the cell remains service- 
able until it dries up. The motor is self starting, 
and the armature, which has three coils, rotates 
between the poles of a permanent magnet and 
drives the hands. An escape wheel is fitted to 
control the input to the motor, which is increased 
if the motor lags, and as the escape is itself 
controlled by a pendulum, the motor must keep 
synchronous time with the latter. The pendulum 
receives an impulse at every alternate swing, the 
impulse being imparted to it through the agency 
of the escape wheel, and as the impulse is not 
affected by any variation of voltage or of frictional 


load on the motor, the time keeping is of a high | 


order of accuracy. It is stated that a mean daily 
error not exceeding 0-25 sec. is readily attainable, 
and that a higher order of accuracy can be reached 
if care is taken in fixing and to avoid vibration. 
Many interesting applications of their well-known 
metal rectifiers were effectively demonstrated by 
Messrs. The Westinghouse Brake and Saxby Signal 
Company, Limited, 82, York-road, King’s Cross, 
N.1. These included examples of moving-coil 


nickel-chromium-iron alloy were also shown, having 
diameters of 0-05, 0-025, and 0:02 mm., The 
latter size, in the case of an 80:20 nickel-chromium 
alloy wire, has a resistance of 968 ohms per foot, 
and 1 lb. of it would have a length of 117 miles. 
In its production from No. 23 gauge wire it 
is passed through about 50 diamond dies. Other 
exhibits at this stand were samples of metal tapes 
0-002 in. and 0-001 in. in thickness, water-soluble 
lubricant for wire drawing, jewelled bearing cavities 
for pivot wheels, and a thickness gauge for wires 
and plates, measuring up to 25 mm. The latter 
is similar to an ordinary screw micrometer gauge, 
except that the screw is replaced by a spring plunger, 
which is operated by the forefinger while the frame 
is held between the thumb and the second finger. 
The work having been placed in the frame and the 
plunger pressed on to it and locked with a set 
screw, the gauge can be removed and the thickness 
measured by means of a fixed scale and vernier, the 
latter reading accurately to tenths of a millimetre. 
Measurements of sufficient accuracy for many work- 
shop operations can thus be made very quickly. 
Finally, we may mention that the exhibits 
described above have been selected from among 
those of recent introduction in the trade section 
which are considered to be of interest to engineers. 
Many of those in the research and experimental 
section might well have been included from this 
standpoint, but the demands upon our space are 
such that their omission has been unavoidable. 








CAR-WASHING MACHINES. 


WasHING machines are in use in this country by the 
railway companies in some cases for coaching stock. 
The usual form embodies revolving drums to which 
long strips of cloth are attached, the latter beating up 
against the coach sides as the vehicle is passed before 
them, and by their flexibility being able to work into 
all the corners of mouldings, panels, and window 
framings, &c. 

In the illustrations on page 125 we show views of 
a machine for similar work, five of which have been 
installed by the Philadelphia Rapid Transit Company. 

This is the product of Messrs. Leeds, Tozzer and Com- 
| pany, Inc., of 75, West-street, New York. It consists 
| essentially of two units, arranged one on each side of the 
| track, as will be evident from Figs. 2 and 3, of which 
| the former shows a side view, while the latter is an end 
| view showing a car approaching. Each unit consists 
| of structural steel columns, braced at the top ; on each 
‘column there is a pivoted arm stiffened with angle 
| cross-bracing. Brushes are suspended from the arms 
jon vertical shafts, driven through worm gearing by 
|2-h.p. motors on the arms. The column on the 


| approach side of the machine has two arms and two 





instruments for use with alternating currents, | brushes, the latter being connected by a flexible shaft 
rectifiers for absorbing the inductive energy |and both driven by the one motor. These brushes 
liberated on breaking highly inductive circuits, | are arranged to clean the panels, &c., below the waist- 





and rectifiers used in connection with automatic 
telephone apparatus and magnetic chucks. As is 
now well known, the elements employed in these 
rectifiers are discs or plates of copper, covered with a 
layer of copper oxide, and it has recently been found 
that the oxide layer has a large photo-electric effect, 
producing a potential of several millivolts when 
illuminated. By suitable biassing with an applied 
potential, very much larger changes in potential 
difference can be obtained, and one of the firm’s 
exhibits showed relays operated from such cells 
without the use of any intermediate amplifier. 
The arrangement could easily be adapted for the 
control of street lighting and for other applications 
in which some operation is required to be carried 
out in accordance with the light conditions. 

A particularly interesting exhibit to which we 
may briefly refer in concluding our account of the 
exhibition was that of Messrs. F. J. Witts and 
Company, 3, Buckingham Palace-road, S.W.1. At 
this firm’s stand were displayed examples of 
wire-drawing dies made from a metallic alloy which, 
it is claimed, is the nearest approach to diamond yet 
attained. Dies of this type are suitable for drawing 
wires from 1 in. to 0-0079 in. in diameter. Diamond 
dies are made by the firm for drawing wires down 
to 0:00055 in. in diameter, and when it is remem- 
bered that the hole must be of waisted form and 
must also be polished internally after drilling, we 
think it will be admitted that the production of 
these dies is a noteworthy piece of craftsmanship. 
Samples of fine wires of nickel-chromium and 


| rail, and the bodywork above the windows. The 
| other column carries a single brush placed at about 
| mid-height, and deals with the central strip of the 
|coach side and windows. The brushes are so long 
| that the three overlap to prevent any part being left 
| untouched. The arms with their brushes are kept up 

to the sides of the car passing through the machine, by 
| springs. Fig. 1 shows the machine in use. 

As the car approaches the first column, water is 
|sprayed on to it from a vertical stand-pipe pierced 
with small holes, fixed about 3 ft. in front of the 
| machine. Spray pipes are also fixed on the leaving 
|side, as shown in our illustrations. The dirt is 
| thoroughly wetted before treatment by the brushes, 
| and everything is rinsed off on coming away from the 
| machine. 

When arranged as shown, for electric cars, the 
machine is automatic in action. As the car is 
brought up to the machine the trolley-wheel passes 
over an insulated section, and the trolley-wire voltage 
is reduced by suitable resistances. The speed of 
the car is thus reduced to approximately 50 ft. per 
minute. This speed has been found to give the best 
results and ensure thorough cleaning. Inserted in 
the trolley wire a short distance beyond the break in 
the circuit is a switch which is closed by the trolley 
wheel as it passes, automatically starting up the 
four brush motors and simultaneously energising a 
solenoid valve which turns on the water. At the end 
of the operation, when the car is leaving, the trolley- 
wheel operates another switch, cutting off the motors 
and water-supply, and, finally passing off the low- 
voltage section, comes again on to the full voltage 
circuit of the main trolley line. 

The operation of these machines has shown that in 
regular working from 18 to 20 cars can be washed per 
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machine per hour, the water consumed being only about 
40 gailons for a 45-ft. car. The ends, the profile of 
which is broken by projecting headlights, &c., have still 
to be washed by hand, but it is expected that modifica- 
| tions will be introduced making machine-washing 
possible for these parts also. 








THE INSTITUTION OF WATER 
| ENGINEERS. 


Tue thirty-fifth winter general meeting of the 
Institution of Water Engineers, was held at the Institu- 
tion of Civil Engineers, Westminster, on December 5 
last. The Chair was taken by the President, Mr. H. E. 
Stilgoe, and four papers were presented for discussion. 
| A summary of these is given below. 


RAINFALL OVER THE BritisH Isuzs. 
A paper by Dr. J. Glasspoole dealt with ‘“ The 

| Reliability of Rainfall over the British Isles.” The 
author stated that the large number of rainfall statistics 
| which had been accumulated year by year by the 
British Rainfall Organisation had facilitated the solution 
of many problems related to water supply. The 
information most often sought was the average annual 
rainfall for a given area, since, in calculating the 
probable rainfall of the future, the engineer based his 
estimates on records of former years. Such information 
| was available for practically every part of the British 
Isles. For the purpose of the present investigation 
| 40 stations with long records had been selected as repre- 
| sentative of the British Isles. In each case the monthly 
| records for the 58 years from 1870 to 1927 were exam- 
|ined for details of the driest and wettest periods of 
| from 1 to 12 months’ duration. The actual rainfall in 
| inches for corresponding periods naturally varied 
considerably, but when the amounts for each station 
were expressed as a percentage of its own average annual 
rainfall, the final values became much more concordant. 
At each of the 40 stations, the extremes of rainfall were 
the largest or smallest values (each extreme being 
| expressed as a percentage of the average annual fall) : 
| out of 696 occasions in the case of groups of 1 month, 
| 695 figures in the case of 2 months, 694 figures in the 
| case of groups of 3 months, and so on. The extremes 
| for each group covered therefore a very large number 
| of occasions, and this was some justification for examin- 
ing the extreme values in some detail. 

| A graph had been prepared using the data recorded 
at the 40 stations during the period 1870-1927. Per- 
| centages of the average annual rainfall (R) were plotted 
'as ordinates and the number of consecutive months 
|(M) as abscisse. This diagram gave the range of 
| rainfall experienced, on the average, at stations in the 
British Isles during any number of consecutive months 
up to 12. Thus, the rainfall of any group of four 
months at any station had varied approximately 
between 10 and 70 per cent. of the annual average at 
that station, and every group of ten months between 
about one-half and four-thirds of the annual average 
at that station. It was possible to utilise the curves to 
| obtain estimates of the extremes for periods other than 
whole months. Thus, half the annual average at any 
station had occurred roughly in as short a period as 
2-5 months, while in the driest period on record that 
amount had fallen in 10-2 months. The curves were 
| approximately given by the equations :— 

Rp = + 0-55 — 5-5 »/M + 4-88M + 0-162 M2 
Rw = + 98M + 17 /M — 0-18 M? 

where Ry and Rw represented the rainfall of the driest 
| and wettest period respectively. These equations fitted 
| the points on the curves closely, except when M = 12, 
in the case of R,, and when M = 0 in the case of 
Rp, when a value of 0-55 was obtained instead of 0. 
|The equation enabled the probable extremes to be 
| calculated not only for months but for any groups of 
' consecutive days. 


Kempton Park WATERWORKS. 
In a contribution entitled “The Kempton Park 
| Primary Filters of the Metropolitan Water Board,” 
| Mr. S. Walker gave a description of the Kempton Park 
linstallation. As this was very fully dealt with on 
pages 425 and 455 of our vol. cxxviii (1929), we 
propose to confine ourselves mainly to that portion of 
the paper giving the results obtained since the inaugu- 
ration, on October 24, 1929, of the primary filters, new 
engine house and high-lift pumping machinery. These, 
Mr. Walker stated, had been in constant use since their 
inauguration. The average quantity of water filtered 
| at Kempton, per acre cleaned of the slow sand filters, 
prior to November, 1924, was 31-4 million gallons. Since 
that date it had risen to 92-6 million gallons. The 
average monthly outputs of the secondary filters had 
increased from 522-5 million gallons prior to November, 
1924, to 827 million gallons subsequently. Moreover, 
the output was steadily increasing. 

The maximum quantity filtered at Kempton, since 
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the installation of the primary filters, was 36 million | 
gallons a day, or two and a-quarter times the normal | 
daily output of the station prior to the construction | 
of these filters. When supplied with raw water the 

secondary beds had been worked at a fast rate for slow 

sand beds, and, owing to the fineness of the sand, had 

required frequent cleaning. Assuming the maximum 

economical rate of filtration through them of pre- 

filtered water to be 5 gallons per square foot per hour, 

or approximately 2} times their average rate in the 

past with raw water, it would have been necessary to 

increase the area of slow sand beds from the existing 

area of 9 acres to approximately 22 acres to deal with 

the quantity of water this represented. This additional 

area of 13 acres would have entailed an expenditure of 

approximately 260,0001., taking the cost of construc- 

tion of slow sand beds at 20,0001. per acre, exclusive of 

land. The cost of the complete primary installation 

was 115,0001., including that of the mains and chlorina- 

tion plant. The adoption of primary filters, therefore, 

had reduced the necessary capital expenditure by 

145,0001., or 55-7 per cent. In addition, a saving in 

working costs was effected on account of the reduced 

number of sand washing operations of the secondary 

filters, which outweighed the working costs of the 

primary filters. 


WaTeER MAINs. 


In the course of his paper, ‘* Water Mains,” Mr. 
H. J. F. Gourley stated that the metal of the centri- 
fugally-cast iron pipe was finer in texture, more uni- 
form, and stronger than that of pipes cast in the usual 
way; advantage was taken of this to reduce the thick- 
ness of the metal. Whilst for some years past trunk 
mains of large size had frequently been made of steel 
in this country, and still more often abroad, it was only 
quite recently that small steel mains had been used 
for distribution purposes. The increasing use of steel 
pipes had undoubtedly been due in some measure to the 
introduction of the means of protecting the metal 
against internal deterioration by lining, and against 
external corrosion by such means as covering the out- 
side with one or two thicknesses of hessian cloth 
impregnated with bituminous mixture applied hot. 
The facts that the so-called mechanical or rapid filter 
was generally superseding the old slow sand filter, and 
that filtration was almost universally adopted, 
suggested another mode of attacking the problem 
of tubercular incrustations within pipes. As rapid 
filtration alone necessarily implied coagulants, the 
addition of a reagent such as chalk or lime, in such 
quantities as to ensure, at all times, a residual alka- 
linity of say | part or 1} parts per 100,000, would only 
entail the additional cost of that reagent. Consequently, 
it might be an economic proposition to render a water 
inactive rather than to expend capital on internal 
protective linings. 

So far as external corrosion was concerned, cast-iron 
pipes, under normal conditions, were not likely to 
suffer seriously, but in certain soils it was desirable to 
take special protective measures which might involve 
the use of a concrete surround or the filling of the 
trench with material specially selected for its harmless 
character. Every main should be tested for water- 
tightness before acceptance. Except in small mains, 
operating under low heads and tested under correspond- 
ingly small pressures, it was hardly practicable to secure 
absolute watertightness, and the amount of permissible 
leakage loss must depend upon the class of labour avail- 
able for jointing and, to a certain extent, upon the cost 
of the water. Where, as in work carried out in the 
tropics, labour was indifferent, the allowable loss might 
be, say 6 gallons per inch diameter per mile per 24 hours 
under a 500 ft. test head ; in similar work under home 
conditions this loss might be expected to be not more 


than 2 gallons. 


HOLLERITH SYSTEM OF TABULATION. 


Mr. G. O. Ritchie, in his paper, “The Hollerith 
System for the Analysis and Tabulation of Expendi- 
ture,” stated that the Hollerith electrical tabulating 
and accounting machine method provided a medium 
by which the maximum use of figures could be 
obtained quickly, accurately, and economically. The 
electrical tabulating machines were valuable and 
reliable assistants, by which it was possible to classify, 
analyse and aggregate statistics of every kind with 
greater speed and accuracy, and in more detail than 
was otherwise possible. This system of tabulating 
information by electrical machinery was dependent 
for its results upon the translation into numerical 
codes of all data which it was desired to record. The 
selected facts were recorded first by being punched 
upon cards specially designed for each particular 
purpose. The cards were next ‘check punched,” 
then sorted and tabulated by electrical machinery. 
The principle upon which these machines worked was 
the completion of electrical circuits through the holes 
punched in the cards, the position of the holes deter- 
mining the results obtained by the machines. 
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FOUR-TON LEVEL LUFFING CRANE. 
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FOUR-TON LEVEL LUFFING CRANE. ‘LAGE 


AN interesting crane, incorporating a new form of 
level luffing gear, is illustrated in the figures on this and 
the opposite pages. It was recently built by Messrs. 
Clarke, Chapman and Company, Limited, of Gateshead- ace 
on-Tyne, for Messrs. Cory and Son, Limited, and is in 
use at the Crown Wharf, Deptford, of the latter com- et = 
pany. Two views of the crane on site are given in Figs. 1 i 45 tl 
and 2, while Fig. 3 illustrates the luffing principle, which 
depends entirely on balance weights and levers, no 
luffing ropes being used. The arrangement is simplo 
and neat. As will be seen from the figures, a super- 
structure mast is carried above the crane body. A l 
36-in. sheave at the head of this mast guides the | | 
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lifting rope to another 36-in. sheave at the outer end | 
of the jib, the position of the sheave on the mast j 
being so arranged that as the jib is luffed by the lever 
gear, the reduction in the length of the rope between 
the two sheaves compensates for the necessary increase 
in the vertical portion, so that the load travels in a 
horizontal path. 
The arrangement of the luffing mechanism is well 

shown in Fig. 3. The weight of the jib A is balanced | [ 

by a counterweight B, cirried at one end of the balance | (2944.C) 
lever C. This lever is pivoted to the superstructure | . 
mast D at the point F, and is connected by links G and | The crane is carried on a gantry built up of mild-steel 
E to the jib and to a motor-driven luffing mechanism, |} sections and running on eight single-flanged wheels, 
which rocks the lever C by means of a crank gear. | which travel on 9-ft. gauge rails laid down on the 
The link E is spring loaded to form a flexible drive | quay. The travelling motor of 12 h.p. runs at 670 
and eliminate shocks from the transmission gear. It | r.p.m., the drive again being through worm, bevel and 
will be clear that the movement of the crank will| spur gearing. The travelling speed is 50 ft. per 
luff the jib in or out. The balance is so arranged that | minute. At the back of _ the crane a framework 
the jib tends to take up a midway position, a slightly | carries a sliding weight, which is arranged to balance 
increased effort being required to move it inward | part of the weight of the grab. The weight is carried 
or outward from the central position, giving good | by a wire rope, which is led over an arrangement of 
control at the extreme ends of the travel. The luffing | 30-in. sheaves and connected to the lifting drum. As 
mechanism is driven through spur and worm gearing | the grab rises the weight falls and vice versa. _ 

by a 12-h.p. motor running at 670 r.p.m. and fixed on | In hoisting and luffing, motors are continuously 
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the crane bedplate, as indicated in Fig. 3. 

The crane is suited for a maximum working load 
of four tons, the lifting speed being 250 ft. per minute. 
The maximum radius of the jib is 56 ft., and the 
minimum 20 ft., and the height of the jib head above 
rail level at 56 ft. radius is 53 ft. The clearance 


between the revolving superstructure and rail level | 


is 13 ft. The hoisting motor, which is of 70 brake 


horse-power and runs at 500 r.p.m., drives two 36-in. | 


diameter cast-iron grooved barrels through two trains 
of spur gearing. One barrel is used for hoisting, and 
the other for opening the grab. The luffing speed, 
with a load of four tons, is 150 ft. per minute. The 
crane revolves on a ring of mild steel live rollers, run- 
ning on a cast-steel path. It is rotated, at a speed of 
24 r.p.m., by a 15-h.p. motor running at 840 r.p.m., 
which is arranged with worm and bevel gearing, and 
drives a vertical shaft carrying a pinion, which gears 
with a circular rack formed as part of the roller track. 


|rated, and are provided with contactor type control 
gear, the contactors being mechanically interlocked 
to prevent the forward and reverse contactors being 
|closed together. The contactor for cutting out 
resistance is under the control of a lock-nut device, 
which allows the motor to accelerate at the maximum 
rate, without excessive current peaks. All the motors 
|are of the enclosed ventilated type, and were manu- 
factured by Messrs. the Electric Construction Com- 
pany, Limited, of Wolverhampton. The crane is able 
to make 70 lifts per hour. 


| 








Tue Panama CANAL,—At the close of August 14 last 
the Panama Canal completed 16 years of operation, it 
having been opened to commerce on August 15, 1914, 
| During the 16 years of operation, 60,133 commercial 
| vessels passed through the Canal, aggregating 267,490,045 
| net tons. The tonnage of cargo carried totalled 
| 279,338,333 tons, and the tolls levied, 250,660,000 dols. 
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AGRICULTURAL ENGINEERING 
INVESTIGATIONS. 


RESEARCH work is essential to the progress in 
modern times of any industry, and widespread publica- 
| tion of the results obtained is necessary if the findings 
are to be utilized effectively. The Royal Agricultural 
Society of England is therefore to be congratulated on 
the issue of an annual summary of the practical results 
of the activities of the various branches of its work. 
The fifth volume of this series, that covering Agricul- 
tural Research in 1929, has recently been published, 
and of its seven sections the report on ‘ Agricultural 
Engineering,’ by Dr. B. J. Owen, merits the attention 
of many of our readers. In the report references are 
given to work done in various parts of the world and 
information given regarding the results obtained, 
which are of value to all interested in the conditions 
of overseas agriculture and the types of machines 
required. 

As an example of the type of information referred 
| to, attention is called to the fact that gas-producer 
plants are now available in which low temperature 
| carbonisation coke can be used as the raw material 

with success. The only change necessary to convert a 
farm tractor to use this producer gas is the fixing of 
| the auxiliary plant, weighing three hundredweights, 
and substituting a new cylinder head to the engine to 
change the ratio of compression. Test results show a 
low consumption of fuel and water. Satisfactory 
work has been done with an equipment of this kind 
}on a 1926 model Fordson tractor, when drawing 
|a two-furrow plough set to cut furrows 9 in. wide 
| by 7in. deep, in a very hard-baked clay with rough 
top-growth. It is considered that the work compared 
| favourably with that obtained from the same tractor 
using a high-class liquid fuel. Work done at Penn- 
sylvania State College, with a general purpose tractor 
rated to give 9 horse-power at the drawbar showed 
that potato harvesting machines were unsatisfactory 
/and in other cases, such as planting corn, spraying 
| potatoes and spreading fertiliser, the use of a tractor 
| involved higher costs and no saving of labour. With 
a combine harvester, labour and costs were reduced 
|except where straw was removed, when the actual 
| cost was higher than that obtained with the binder 
| and thresher method. 

It has often been suggested that Continental applica- 
| tion of electricity to agriculture is far ahead of that in 
| Great Britain, but investigations made in France and 
| Germany by a member of the staff of the Institute of 
| Research in Agricultural Engineering have shown that 

the application of electricity to small cultivation and 
horticultural work could scarcely be regarded as other 
than most exceptional. Electrically driven ploughs are 
| receiving attention in Germany, but for successful 
| working necessitate large fields, continuous working 
| over adjacent fields to save conductors and also cheap 
|current. The first two conditions are rarely met with 
| in Great Britian. The use of electricity for frame- 
heating has apparently been successful. In work 
done in Germany the costs of an electrical bed and 
| a manure bed have been compared, with a balance in 
| favour of the former. In addition the savings in 
|labour, regularity and convenience give a distinct 
| advantage to the electrical method. 

Work on poultry house illumination has shown that 
| the most satisfactory method of applying the light is 
| to give morning and evening illumination of sufficient 
| duration to maintain a uniform twelve, thirteen or 
| fourteen-hour day throughout the year. Too long a day 
reduces the production of eggs and is harmful to the 
birds. With a floor space of four square feet per bird, 
the load is 80 watts per hundred birds. 

There are inherent difficulties in the use of power in 
agriculture ; the demand is seasonal and the load 
factor low. Industrial conditions are not possible of 
realisation and thus the overhead charges must be 
much more serious than in the case of a factory owner. 

With a view to providing manufacturers with definite 
information for the construction of agricultural 
machinery, the Berlin Agricultural College have started 
investigations of the energy absorbed in the various parts 
of a machine. In a reaper and binder they have found 
that, of the energy applied to the drawbar, 30 per cent. 
is required to draw the machine over the field, gear- 
ing losses between the driving wheel and knife take 
7 per cent., the energy absorbed by the knife being 
30 per cent. Canvas and reel absorb about 9 per 
cent. and the binder and knotter some 18 per cent. 
Seeding machines are under extended test for the 
Department of Agriculture in Canada. In all seven 
machines have been tested on both fallow and stubble 
|land. Where the drills were not designed to combine 
cultivation and drilling in one operation they were 
preceded by a duckfoot cultivator. A sub-seeder has 
been found to do satisfactory work, although giving 
rise to scouring trouble ; in stubble there was a tendency 
for rubbish to accumulate. The seeding depth was not so 
uniform as with a double-disc drill. With a plough drill 
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scouring troubles occurred, increasing the draught and 
upsetting the uniformity of the depth of seeding. This 
machine was more satisfactory on stubble than on 
fallow, but was not so good as the double-disc drill. 
With a fertiliser drill results were obtained proving 
the value of the fertiliser in stimulating vigorous early 
growth, coupled with a reduction of wireworm damage 
and the production of a better stand of wheat. 








THE DEVELOPMENT OF THE 
FRENCH WEST AFRICAN COLONIES, 


Tue French colonial territories, usually known as 
French West Africa, cover an area of 1,853,000 square 
miles, two-thirds of which is accounted for by inland 
possessions, namely the French Sudan, the Niger Colony 
and Upper Volta. On the coast are the separate political 


divisions, going from north to south, of Mauretania, | 


Senegal, including Dakar, French Guinea, the Ivory 
Coast and Dahomey. Their administration is under the 
same Governor-General. Within the Federation, as 
the group is often termed, there is a native population 
of 13,500,000, of many types, religious beliefs and 


degrees of skill in agriculture and native crafts, as well 


as 10,000 European settlers, one-third of whom reside 
at Dakar, the capital of the combined territories. This, 
the largest town of French West Africa, is situated on 
Cape Verde, the most westerly part of the continent, 
and has a good harbour. — It is connected by railway 
with the French Sudan, in the great bend of the river 
Niger, and with St. Louis, the capital of Senegal. From 
the French Sudan, French Guinea, Upper Volta, the 
Ivory Coast, and the Niger Colonies, can be reached by 
road. 

These African colonies have a great economic 
significance to France, because it is the intention in 
their development to make them the source of supply 
of the entire cotton requirements of the country. 
With this in ultimate view, great schemes of irrigation 


and transport are in contemplation, which must. be | 
From a report, | 


of interest to British contractors. 
prepared for the Department of Overseas Trade by 
Mr. E. C. Buxton, His Majesty’s Consul General at 
Dakar, we find that the sums budgeted for public 
works in the Federation are to be greatly augmented by 
allocations from a French Colonial loan. The irriga- 
tion works include the Sansanding barrage at the base 
of the bend in the river Niger, which had been estimated 
to cost 300,000,000 francs. Port extensions and deep- 
ening are proposed for Dakar, while construction at 
the port of Abid Jan on the Ivory Coast will account 
for another 300,000,000 francs. Similar work of a 
smaller character is in contemplation at Conakry in 
French Guinea, at Kaolack on the River Saloum, at 
Grand Popo in Dahomey and at St. Louis. A sum 
of 750 million francs is required to cover neces- 
sary railway extensions, apart from certain recon- 
struction works, which are the subject of separate 
estimates. At present railway extensions, to the 
extent of 333 miles, are in progress in Upper Volta, 
Senegal and Dahomey, while the new proposals, 
cover another 980 miles, within the various territories 
as well as the linking up of existing lines. 

The increasing use of motor vehicles is making great 
changes in the conveyance of goods within the Federa- 
tion. As a consequence, road construction has been 
increased to provide the necessary facilities. In 1914 
there were but a few hundred miles of roads, while | 
there are now no less than 30,000 miles within the | 
group of colonies. Because of the desire to use labour | 
on more productive work than roadmaking it had been 
decided to introduce road machinery in the future to 
a much greater extent than formerly. 

The principal exports of French West Africa are 
agricultural, being ground nuts, palm kernels, cocoa 
beans, mahogany, palm oil and cotton. The imports 
are mainly cotton goods and clothing, coal, chiefly for 
ships’ bunkering, general machinery, iron and steel and | 
motor vehicles. Great Britain supplies half of the 
cotton goods. Imports of Welsh coal represents no 
less than 85 per cent. of the total. Other important | 
items are hardware implements of various kinds. In all 
the British participation in the imports is about 20 per 
cent. or over 300,000,000 francs in value. 


DAMAGED TELEGRAPH LINES IN CHINA.—The Ministry | 
of Communications of the Natione! Government of the 
Republic of China has recently issued the statement that 
nearly 3,000 miles of telegraph wires have been destroyed, 
during the past few months, by communist bandits in 
the provinces of Kiangsu, Fukien, Anhwei, Kiangsi, 
Hunan, and Hupeh, It is stated in a recent issue of | 
The Chinese Economic Bulletin that, while 600 miles of | 
the damaged wires have been repaired, the remaining lines | 
cannot at present be dealt with owing to the presence 
of guerilla bands in the different localities. In view of the 
fact, however, that the Government is likely imme- 
diately to launch a campaign to suppress lawlessness 
in the affected areas, the repairs should not long be | 

| 


delayed. 


| January to December in the last sixty years. This 


| during the year June was free from them. The highest 


|for Italy has, from the commencement, received the 


| One of the more frequent tasks of the Chamber is that of 
| finding reliable agents for the British manufacturer and 


| The Chamber is, of course, also vitally interested in such 


BRITISH RAINFALL IN 1929. 


SomE matters are generally agreed to be the business 
of the Government or other public bodies, and of many 
others it is thought that they would get on better if 
those bodies left them alone. Some few examples are 
to be found of matters in which the Government, other 
public authorities, and private individuals are co- 
operating throughout the entire country, with satisfac- 
tion both to themselves and to those who are interested 
in the subject-matter of their work. Such an example 
is to be seen in the records of British rainfall begun 
in the year 1861, of which the sixty-ninth volume 
has recently been published.* Begun with the records 
of less than 500 stations, distributed over all four 

countries of the United Kingdom. it was receiving 
more than ten times that number at the beginning of 
the war. In 1929 it received 5,180, an increase of 112 
over the previous year, and has now fully overcome the 
| set-back occasioned by the war. The work is organised 
| by the British Rainfall Organisation of the Meteoro- 
| logical Office, but the great majority of the returns, 
most of them made daily, are contributed gratuitously 
either by private persons from their interest in the 
subject, or by public local authorities, and in particular 
by those of water undertakings, to whom the knowledge 
| of the rainfall over their gathering grounds is indis- 
| pensable. The enterprise is perhaps remarkable as one 
| of those in which the co-operation between the present 
United Kingdom and the Irish Free State remains un- 
| interrupted, the most important of the Irish records 
| in 1929 having been supplied by the Engineer of the 
| Shannon Power Scheme and by the Engineer of the 
| Belfast Water Works. 

| The report, in addition to its tabular and explanatory 
| matter, contains articles on special subjects relating to 
| the work of the year. Of these articles one, contributed 
| by Mr. F. Hudleston, M.Inst.C.E., continues the ac- 
;count of his experiments near Penrith on the effect 
/on rainfall measurements of unorthodox exposures, 
; and of the steps that can be taken to mitigate them. 
The work is still in progress, but the practical observa- 
| tions recorded in the present contribution may be of 
importance to those who have to measure rainfalls 
in exposed localities. Another article describes experi- 
ments on the effect that may be produced on a rain 
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CATALOGUES. 


Switchgear.—Messrs. Delta-Star Electric Company. 
Fulton-street, Chicago, U.S.A., have sent us a further 
copy of their house journal illustrating switchgear and 
line fittings. 

Electric Lighting.—Messrs. Korting and Mathiesen 
Company, Leipzig, Germany, have sent us a copy of 
their house journal illustrating lights for public streets, 
textile factories, &c. 

Switchgear.—An interesting description of works, plant, 
and methods of manufacture is given in The Crabtree, the 
house journal published by Messrs. J. A. Crabtree and 
Company, Limited, Walsall. 

Graphite Lubrication.—Messrs. Joseph Dixon Crucible 
Company, Jersey City, New Jersey, U.S.A., have sent us 
a copy of their house journal Graphite, with some useful 
notes on graphite as a lubricant. 

Earth Works.—We have received a copy of the house 
journal issued by Messrs. Siemens-Bauunion Company, 
Berlin, containing accounts of tunnelling and embank- 
ment construction executed by the company. 

Steam Wagons.—A good deal of general information 
about steam road vehicles is given in the Garrett Gazette 
which is issued monthly by Messrs. Richard Garrett and 
Sons Limited, Aldwych House, London, W.C.2. 

Steam Engines.—The house journal issued by Messrs. 
A. Borzig Company, Berlin, contains a review of old 
and new steam engines, and illustrations of some of 
the company’s latest products in reciprocating engines 
and turbines. 

Electrical Machinery.—We have received copies of 
the monthly stock lists issued by Messrs. A. C. E. C., 
Charleroi, Belgium, giving particulars of motors, centri- 
fugal pumps, transformers, switchgear, &c., held in stock 
ready for dispatch. 

Shipbuilding.—-A recent issue of a house journal, The 
Unidock, published by Messrs. United Dry Docks, Incor- 
porated, 11, Broadway, New York, U.S.A., contains an 
account of the extensive repairs and refit carried out on 
the 8.8. Leviathan. 

Electric Locomotives.—A description of the individual- 
axle drive as applied to electric locomotives for the 
Swiss Federal Railways appears in the Review issued by 
Messrs. British Brown-Boveri, Limited, 56, Victoria- 
street, London, S.W.1. ’ 

Colour Printing Machinery.—The April Bulletin of 
Messrs. Alsacienne de Constructions Méchaniques, Paris, 
is devoted to a description of machines for printing 
in several colours with illustrations of the machines and 











gauge by the face of the material from which it is 
made. It was found that, so far from the white painted 
funnel catching more rain than an ordinary copper 
funnel, it caught from 3 to 4 per cent. less, and black 
funnels might show as much as 10 per cent. lower 
catches than copper. The loss was attributed to the 
retention of droplets on the varnished surfaces and their 
subsequent evaporation, and showed that the funnel 
of the gauge should never be painted. 

As a whole, the records of the year are particularly 
instructive. The entire rainfall in the British Isles was 
within one per cent. of the average, and so were the 
figures for the year over most of the individual parts of 
the country. The distribution of the rainfall over the 
various months was, however, quite without precedent. 
For the first nine months the amount falling over the 
British Isles as a whole was less than that of any other 


deficiency, however, was more than made up by the 
rainfall in the last three months. In some parts of the 
South of England the rainfall in this last three months 
was more than twice as great as that of the first nine 
months. It is not surprising that the number of drought 
periods during the year was exceptionally high, and 
the number of stations where drought occurred was 
still more remarkable. Nevertheless the total number of 
| intense falls over short periods was exceptionally small. 
As usual they occurred mostly in the summer, though 


day’s fall was 8-3l in. on November 11, as against 
0-04 in., the fall qualifying a day to be counted as wet. 








Tue British CHAMBER OF COMMERCE FOR ITALY.— 
Founded in 1904, the British Chamber of Commerce 


cordial and active support of the British Authorities in 
Italy. A perusal of the year book, for 1929, of the 
Chamber will show that its activities are many and varied. 


merchant. Another important duty is that of vigilantly 
watching the commercial interests of its members in 
connection with world-wide legislation affecting trade. 


questions as the protection of trade marks, the avoidance 
of unfair competition in business, and the legislation 
concerning the setting up of new companies in Italy. 
Apart from these matters, however, a large portion of the 
time and attention of the Chamber is dedicated to giving 
specialised advice to individual traders and firms seeking 
to open up relations with the Italian market. The head 
office of the Chamber is at 5, Via Manzoni, Milan, but there 
are also active sections at Genoa, Leghorn, Naples, and 
Trieste. 





* British Rainfall, 1929. H.M. Stationery Office. 
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examples of the work produced. 

Steam Road Vehicles.—Messrs. The Sentinel Steam 
Waggon Works, Limited, Shrewsbury, in their house 
journal, Transport News, give illustrated descriptions of a 
concrete mixer mounted on a road wagon and a loco- 
motive crane fitted with a Sentinel engine. 

Steel Deoxidizer—We have received a circular from 
Messrs. The Vanadium Corporation of America, 120, 
Broadway, New York, describing the properties of their 
deoxidizer, ‘‘ Alsifer,’? and the methods of adding it to 
molten steel in open hearth and electric furnaces. 

Boilers.—Some descriptive accounts of American prac- 
tice in high-pressure water-tube boilers, vacuum distilla- 
tion, water walls for high-temperative furnaces, &c., are 
given in Heat Engineering, the house journal of Messrs. 
Foster Wheeler Corporation, 163, Broadway, New York. 
U.S.A. 

Motor Omnibuses.—The monthly journal, A.Z.C. Gazette. 
issued by Messrs. The Associated Equipment Company, 
Limited, Southall, Middlesex, gives some general matter. 
lists of spare parts and new chassis which will be of 
interest to those in charge of motor omnibuses and 
coaches, 

Gyroscopes.—We have received a further copy of 
the house journal issued by Messrs. The Sperry Gyro- 
scope Company, Limited, 15, Victoria-street, London, 
S.W.1, entitled The Sperryscope, and containing much 
useful information about the various practical applica- 
tions of the gyroscope. 

General Engineering.—Messrs. A. T. Burt, Limited, 
Auckland, New Zealand, have sent us a copy of the 
first issue of a new house journal illustrating and 
explaining their own products and many English 
products for which they are agents. The whole range 
of industrial machinery is well represennted. 

Vanadium.—Messrs. Vanadium Corporation of America 
have sent us a copy of the third number of their 
quarterly journal of information on the preparation 
of uses of vanadium, containing notes on mines and 
ores, the manufacture of ferro-vanadium and abstracts 
of references in technical periodicals and patents 
specifications. 

General Engineering.—The two latest issues of the 
monthly review, Skoda, issued by the Skoda Company, 
Prague, Czechoslovakia, contains some excellent illustra- 
tions of the company’s products, including turbines, 
motors, generators, converters, transformers, steam loco- 
motives, gasholders, heavy steel castings, and a 12-throw 
crankshaft weighing 51 tons. 

Electrical Machinery—We have received a further 
batch of catalogue publications from Messrs. Westinghouse 
Electric and Manufacturing Company, East Pittsburgh, 
Pa., U.S.A., including catalogues of motors and control 
gear for oil pipe-line pumps, induction frequency changers, 
drum controllers for machine tools, starters, speed- 
regulating rheostats, motors for oilfield service, speed- 
reducing helical gear units, cogbelt (a multiple vee belt) 
drives, and surface condensers. The company’s London 
address is 2, Norfolk-street, Strand, London, W.C.2. 
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THE DYNAMO-ELECTRIC MACHINE 
AS A DYNAMOMETER. 
By Prorsssor B. P. Hateu, D.Sc. 


THe fundamental principle that a dynamo- 
electric machine can serve not only to transform 
mechanical into electrical power, or vice versa, but 
also to measure the mechanical power that it receives 
or delivers through its shaft, has been known and 
applied for at least thirty years, but even to-day is 
hardly appreciated at its true worth. It is proposed, 
therefore, first, briefly to describe the modifications 
required to enable a standard dynamo or motor to 
measure the torque in its shaft ; secondly, to explain 
certain precautions that should be observed in 


order to obtain accurate results; and, thirdly, to | 


illustrate a few examples installed in the Engineering 
Laboratory of the Royal Naval College, Greenwich. 

The principle is based directly on the laws of 
equilibrium. When the armature of a dynamo is 
turned at uniform speed, the torque applied through 
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l 
| adjusted by means of regulating resistances in the 
field circuit, and an ammeter in the load circuit can 
be used to indicate, at a distance if so desired, 
the approximate power that is being delivered. 
When used as a motor, the same dynamometer 
offers special advantages over any ordinary form 
of transmission dynamometer, particularly when 
the torque fluctuates in a cyclic manner during the 
revolution. The considerable inertia of the swinging 
system enables the spring balance to read the mean 
torque without undue oscillation, and no allowances 
have to be made for torque lost within the dynamo- 
meter. The arrangement is peculiarly suited to 
measure the torques required to drive pumps, fans, 
or other machines. For example, it can be used to 
measure the torque required to drive a lathe, and 
to compare the torques required for cutting different 
materials at different speeds with tools of different 
forms. In any such application, the speed of the 
motor can be adjusted over a wide range or main- 
tained constant at will by any of the usual methods. 
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its shaft is transferred to the field magnets, chiefly | | Different types of electric motor offer advantages in 
by electro-magnetic action, but also, in part, by the | different circumstances, but the ordinary shunt 
friction of the bearings and brushes, and by windage. | motor is particularly convenient. 


If the field-magnets were not held back, they would | 


tend to follow the armature in its rotation. To 


measure the torque in the shaft, therefore, it is only | 
necessary to provide means for measuring the forces | 


that prevent the magnets from turning. 
The simplest plan is, perhaps, that illustrated in 


Figs. land 2. The field-magnet frame, complete with | 
its brushes and bearings B and C, is mounted on a | 


pair of extra bearings A and D, that allow the frame 
to swing through a small angle about an axis that 


coincides with the axis of rotation of the shaft. The | 


torque required to prevent the frame from rotating 
can then be measured by means of a spring balance 
pulling on a lever of known length. 

The same arrangement serves equally well to 
measure the torque received by a dynamo from the 
engine or turbine that drives it, or the torque 
delivered by a motor driving a load. The torque is 
measured in the same way in both cases, i.e., 
mechanically, without any electrical measurements 
and without any reference to the efficiency of the 
dynamo-electric machine. 


When used as a dynamo, this form of dynamo- | 
‘friction of the swinging bearings is found to be 


meter offers definite advantages over band brakes 
and other forms of absorbtion dynamometer. No 


water circulation is required to cool a dynamo of | i 
standard design, and the electrical power can 


usually be delivered to mains. 


| direction of the length of the shaft. 
| minimise friction, it is desirable to use thin oil and 


As far as the present author is aware, this form 
of dynamometer, in spite of its convenience and 
accuracy, is not at present on the market as a 
standard article. If or when anyone desires to use 
a dynamometer of the type, his course is to obtain 
an ordinary motor and then make the slight modi- 
fications required. A few simple precautions are 
essential to success, and, in particular, the method 
of suspension deserves careful attention. 

Fig. 3 illustrates details of the method of suspen- 
tion used in several examples installed at Greenwich. 
The magnet frame is supported on a couple of ball 
bearings of light design. The inner races of these 
bearings are fitted on short tubular pieces with 
flanges that are screwed to facings machined with 
spigots on the bearing-housings or end-shields of 
the motor. The outer races are supported on 
simple pedestals mounted on a bedplate or other 
suitable foundation. As usual, one of the outer 
races is given a little freedom for expansion in the 
In order to 


bearings of small size, and to exclude dirt, but the 
much reduced by the slight tremor that is inevitable 


in running machinery. 
It has been written above that windage, as well 


The load is readily | as electro-magnetic action and friction, assists in 


transferring the torque of the shaft to the swinging 
system, but this statement deserves reconsidera- 
tion, being strictly true only when the motor 
is totally enclosed; if the machine ejects air 
currents with angular momentum, an error may 
creep into the measurement. Thus, if the windage 
throws off a weight of air W in time ¢, with tangential 
component speed v at radius 7, the “ leakage torque ” 
is given by the expression (W vr/gt). No leakage 
torque is produced by air currents that leave radially 
or in the direction of the length of the shaft. 
The leakage is almost imperceptible in machines 
of ordinary protected design, but its magnitude, 
in any particular case, is readily ascertained by 
noting how far the “ zero-balance”’ reading changes, 
if it changes at all, when the motor runs at 
different speeds on no-load, disconnected from the 
machine that it is intended to drive. If or when 


the leakage is perceptible, it should be added to 
the torque indicated by a dynamo or subtracted 
from the torque indicated by a motor. 
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The same no-load reading serves to indicate 
any leakage of torque arising from other causes. 
For example, if a tachometer is mounted on the 
fixed bedplate and driven by a belt from the motor, 
its slight torque will be included in the no-load 
reading. This particular source of leakage, how- 
ever, can be eliminated automatically by mounting 
the tachometer on the field-magnet frame or other 
part of the swinging system. As a matter of prin- 
ciple, it is well to adopt this form of tachometer 
mounting because it catches the eye of an observant 
student and assists him to appreciate the lesson of 
equal action and reaction. 

The form of suspension illustrated in Fig. 4 has 
been used by different investigators, but is mentioned 
only as an example to be avoided. The shaft of the 
motor is extended at both ends, and supported on 
additional bearings A’ and D’, while the weight of 
the magnets rests on the ordinary bearings B and 
C. This arrangement is subject to the theoretical 
objection that the frictional resistance of the 
additional bearings has to be classified as a leakage. 
It can be measured, however, by running the motor 
;on no-load, and added to, or subtracted from, the 
|ordinary readings. This procedure, however, is 
|inconvenient, as the frictional resistance changes 
with speed and temperature, and with the condition 
of the bearings. 

The suspension illustrated in Fig. 5 is attractive 
for a special purpose, viz., the testing of dynamo- 
electric machinery from the electro-technical point 
of view; the variable bearing-friction losses are 
intentionally omitted from the torque measurement 
in order that other actions may be studied with 
greater accuracy. If such a machine is driven by 
external means with its brushes lifted from the 
commutator, the torque reading gives the iron loss 
in the armature; or if the brushes are left in con- 
tact while the machine is driven without excitation, 
the brush friction loss can be measured separately. 
The “ electro-magnetic ” efficiency, excluding only 
bearing friction, can be measured in the usual way 
by taking the electrical and mechanical powers 
simultaneously. 

The use of a spring-balance for measuring the 
torque can be recommended for many cases, as 








giving a fair degree of accuracy in combination with 
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such ample stability as facilitates prompt adjust- 
ment and reading. Before taking each reading, the 
screw above the balance is adjusted to bring the 
lever to its datum position ; and in order to mini- 
mise the error introduced by imperfect adjustment, 
the swinging system is initially adjusted so that, 
without the spring-balance being connected, its 
state of equilibrium is approximately neutral. 
Although the spring-balance is as well suited for 
this form of dynamometer as for the better known 
absorption dynamometers in general use, the 
special circumstances of the case allow of the 
application of still more sensitive forms of weighing 
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to indicate fractions of turns. If full torque 
corresponds to 50 turns of the wheel, and only 
ten divisions are engraved on its periphery, the 
torque can be read to one part in 500. Finer 
subdivisions can be employed with advantage in 
favourable circumstances. 

It is very desirable that the horizontal screw, on 
which the handwheel-weight turns, should be cut 
with a V thread and not with a square thread. 
Not only does this tend to reduce the error that 
may arise from wear, but it eliminates the effect 
of backlash and thereby justifies the use of the 
micrometer scale engraved round the periphery of 


a Ww 


=f 























“ENGINEERING” 


Fig.8. 
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As in other weighing mechanisms, the degree of 
stability that is desirable depends on the circum- 
stances of individual cases, and in some measure on 
the taste of the operator. Occasionally an operator 
will express a taste for unstable adjustment. 

The stability of the swinging system, Fig. 8, 
may be defined as the value of the quotient 5M/8@, 
where 5M is the change in torque corresponding to a 
change of tilt 5¢. The higher the stability of the 
system, the more carefully must it be levelled to its 
datum position before the torque is actually read 
on the scales provided. The value of the stability 
depends on the weight of the swinging system, W, 
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system. Two such forms are shown in Figs. 6 and 7. | the handwheel. When a V thread is employed, it is 


In Fig. 6, the swinging magnet frame is fitted | 


with two horizontal levers, one of which carries a | 





large weight that can be suspended from different | 
notches, while the second, carries a smaller weight | 
that slides along an engraved ¢cale. 
on a vertical lever, can be moved to adjust the | 
stability of the swinging system. | 

The modified weighing arrangement shown in 
Fig. 7, has proved specially convenient and 
sensitive. A large weight, in the form of a hand- 
wheel, H, moves as a nut along a screwed bar 
mounted horizontally on a light frame bolted to the 
up-turned feet of a standard motor. A_ ring 
engraved round the periphery of the handwheel 
serves as an index to show the position of the wheel, | 
and a number of divisions engraved round the | 
periphery, as on the drum of a micrometer, serve | 


Strocco Fan DrivEN BY SeERIES-WounD Motor. 


A third weight, | of micrometer divisions required to indicate the 


|the motor, to give the swinging system that slight 


| the swinging machine need not be unduly thin or 
flexible so long as they behave elastically and free 


Fie. 10. 


quite permissible to use a very heavy handwheel- 
weight and a correspondingly short length of screw- 
travel. The periphery of the handwheel provides 
ample length for the correspondingly larger number 


reading with full sensitivity. 

It is convenient to provide an independent small 
weight, W, in Fig. 7, for the purpose of zero-adjust- 
ment. A large balance-weight B, is fitted below 


degree of stability that is desirable for accurate 
weighing. The electric cables that lead current to 


from friction. Any stability that may be added 
by the stiffness of these cables is readily cancelled 
by reducing the mass of the balance weight. 











DryspALE Pump DriIvEeN BY INDUCTION MoToR. 


and on the distance, h, of its centre of gravity, G, 
below the axis; and also on the actions of any 
springs that may be used, eg., to convey electric 
currents to or from the swinging machine. The 


| approximate value of the stability is given by 


5M 
— =W.A+Z2(S.2 = (F. 
59 7 WA + 208.2) + E(F.2) 


where S denotes the “ stiffness” of any spring such 
as S, in the diagram, pulling at right-angles to a 
lever of length 7, and F denotes the pull in any 
spring such as F in the diagram, pulling radially on 
a lever of length 7. If springs are used, and the 
system is thereby rendered unduly stable and 
consequently insensitive, it may be desirable to 
raise the centre of gravity above the axis so that 
h becomes negative. The system is thus restored to 
a state of nearly neutral equilibrium. 
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The relation between the stability and period of 
natural oscillation of the stable system is given by 
+. Spey 


60. «9g 


st 


where & is the radius of gyration of the swinging 
system, excluding the armature. By increasing the 
stability of the system, its frequency of natural 
oscillation is raised, so that the operation of 





switchgear in a case mounted on the top of the 
magnet frame. The motor has been arranged to 
swing on a pair of “ A” frames, and a large balance 
weight has been added below it. Two weights are 
suspended from the graduated lever bolted to two of 
the feet, and a pointer has been added to indicate 
the tilt of the swinging system. Electric current is 
supplied through a pair of helical springs. The 
casing of the fan rests on independent supports, and 
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APPARATUS FOR MEASURING THE EFFICIENCY OF GEARING. 
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Fig. 12. Txstinc Erricrency or Om Pump By THE REGENERATIVE METHOD. 


balancing is more readily performed, but the! is connected to an inlet channel in the form of a 


accuracy of balance is thereby reduced unless the 
operation is carried out more carefully to leave only 
a smaller residual angle of tilt. It is convenient to 
adjust the sensitivity to suit the different modes of 
procedure and the needs of different investigations. 

The four photographs, reproduced in Figs. 9 to 12, 
illustrate different applications in the Engineering 
Laboratory of the Royal Naval College, Greenwich. 
In each case, the dynamo-electric machine is used as 
a motor, the method of suspension being that shown 
in Figs. 1 to 3, and the weighing system one or 
other of those shown in Figs. 6 and 7. 

The ‘Sirocco ” fan shown in Fig. 9 is driven by 
& standard series-wound motor that carries its 





well-rounded nozzle, and to an outlet channel fitted 
with an adjustable louvre shutter. The torque 
and speed are measured, as well as the air pres- 
sure and flow, and the efficiency and aerodynamic 
characteristics of the fan are deduced by calculation 
without taking any electrical readings. The torque 
can be read with great accuracy, and it is easy to 
study the effects of even slight changes in the form of 
the inflow or outflow channels. 

The single-stage double-flow Drysdale pump 
shown in Fig. 10 is driven by an induction motor at 
approximately 1,000 r.p.m. The torque is measured 
by the method described, using a single adjustable 
weight in the form of a handwheel on a screw 





fixed in a frame mounted on the up-turned feet of 
the motor. The speed is read on a frequency meter 
supplied through a small interrupter on the end of 
the motor shaft. The water pressure differences 
between different tappings are read by parallel 
mercury columns in six tubes grouped close to a 
common scale, and the flow delivered by the pump 
is measured by means of a large V notch not shown 
in the illustration. The six tubes of the mano- 
meter are joined together in a common chamber at 
the base, and, in order to avoid air-lock errors, each 
tube is provided with an auxiliary air-collecting 
vessel at the top. Comparative tests are carried 
out with different rotors and guide-blades, and 
the sensitive measurement of torque has proved a 
valuable asset. The dynamometer has also been 
used to measure the frictional resistance of the rotor 
running with its openings plugged so that no 
water is discharged. 

Fig. 11 shows a very small motor arranged to 
measure the frictional resistance of two sets of gear- 
wheels connected for “‘ regenerative’ tests. The 
gears are fitted between two parallel shafts running 
on ball bearings inside the tank, as shown in the 
mirror, and a helical spring on one of the shafts is 
used as a transmission dynamometer to apply and 
measure the torque given by the one set of wheels 
to the other set. This torque can be adjusted at 
will up to the value corresponding to 10 h.p. at 
1,000 r.p.m. The }-h.p.-motor seen in the photo- 
graph supplies and measures only the torque 
required to overcome frictional resistance, 7.e., to 
keep the gear running under the loads applied by the 
elastic action of the internal transmission dynamo- 
meter. It is found that the efficiency of each gear 
lies between 98 per cent. and 99 per cent. when drip 
lubrication is used or when the gears dip only slightly 
into a bath of thin oil, but lower efficiencies are 
obtained when the oil is splashed or churned unduly. 
Heating coils are provided for adjusting the tem- 
perature of the oil, and comparative tests are carried 
out with many different objects, e.g., to study the 
effect of varying the depth of meshing of the teeth. 
The efficiency can be measured with great accuracy 
and convenience, and it is doubtful whether any 
other method can give such sensitive and reliable 
results. 

Fig. 12 shows a large variable-speed induction 
motor of the commutator type, mounted in the 
way described and applied to drive two oil pumps 
of a type in which the delivery can be adjusted at 
will. The pipe connections are not shown in this 
view, but are arranged so that the two pumps can 
be used separately or in parallel to supply other 
machinery, or in series for regenerative testing. In 
the latter case, the oil delivered under pressure from 
one of the two pumps is supplied to drive the other 
as a motor, and the electric motor makes good and 
measures only the difference between the torque 
absorbed by the one pump and that delivered by the 
other as a motor. The use of this regenerative 
method of testing enables the several losses in the 
machines to be measured separately. This large 
dynamometer works up to 15-h.p. at 1,000 r.p.m. 
normal rating, with 50 per cent. overload capacity, 
and its speed is adjustable by brush-shifting down to 
350 r.p.m. There is no reason to suppose that 
larger sizes could not be operated with equal success. 

Although the form of dynamometer described is 
well adapted for measuring the brake-powers of 
engines and other prime movers, it has not hitherto 
been used for that purpose at Greenwich. Different 
forms of band-brakes and hydraulic absorption 
dynamometers are used instead, with different de- 
grees of success. It appears desirable, however, 
to direct attention not only to the economical pro- 
duction of power, but also to the economy of its 
application, and for this purpose the dynamo- 
electric machine is almost unrivalled in its accuracy 
and convenience. As any machine that may be a 
subject of investigation is almost necessarily driven 
by an electric motor of some sort, it is exceedingly 
convenient and economical to suspend the motor 
so that it can measure its own torque. 








Tron-ORE PRODUCTION IN THE UNITED STATES.— 
According to figures issued by the Bureau of Mines at 
Washington, the production of iron ore in the United 
States, during 1930, totalled 58,359,000 tons, which figure 
shows a decline of 20 per cent. from the 1929 total. 
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VALVE STEM LEAKAGE. 

For many years past it has been customary to 
avoid the use of soft packings on the stems of cer- 
tain steam valves, the rods being simply made a 
good fit in a solid bush. It is the practice of some 
firms to secure this good fit by lapping bush and 
stem together, whilst others content themselves with 
carefully reaming the bush to size, and grinding 
the rod a few mils smaller. The clearances used 
are the results of experience of what is necessary 
if trouble from sticking valves and the like is to be 
avoided with certainty. We are indebted to Mr. 
W. Chilton, of Messrs. Brush Electrical Engineering 
Company, Limited, Loughborough, for the data 
given in Table I of the clearances found satis- 
factory in practice. These are in good accord with 
similar data obtained elsewhere. We may note, 
moreover, that the clearances required appear to 
be essentially the same whether lapping is resorted 
to or not. 


TaBLE I.—Valve Stem Diametral Clearances. 





| | 

Diameter of bush in | | 
inches ‘is RS | 4; | 6 1} 1f 

Length of bush in | 

inches ‘ oo | 

Clearance (min.) in. | 
(max.) in, | 0-006 


73 12% | 1143 | 18% | 168 
0-005 | 0-005 | 0-005 | 0-006 | 0-006 
. 0-007 | 0-007 | 0-008 | 0-008 


grooves on the valve stems, partly to serve as grit 
traps, but also, perhaps, with some idea in the 
background that such grooves tend to promote 
steam tightness, just as it is a common belief that 
leakage in a water pump can be reduced by turning 
a few grooves on the piston. In the case of water, 
experiment has shown that such grooving is never 
beneficial, and in some cases may actually increase 
the leakage. This result is in entire agreement 
with theory, which makes it clear that so long as the 
flow is non-turbulent grooving can only do harm. 


In such cases, the flow has a stream line character, | 1 


It has been customary in the past to turn a few | 


touches the bush along a line, the leakage is two and 
a-half times as great as if it were truly central. If, 
on the other hand, large clearances are used in order 
to reduce the relative importance of small eccen- 
tricities, the flow becomes turbulent and may not 
represent practical conditions except when pressures 
are high. The difficulties seem, however, to have 
been very successfully overcome by Mr. E. Becker, 
in his experiments, made in 1907, on flow through 
narrow annuli. These were reviewed by Mr. E. 
Buckingham, of the U.S. Bureau of Standards, in 
ENGINEERING, vol. cxv, page 225 (1923). The 
experiments were made with water, and indicated 
that the critical velocity at which the flow became 
turbulent was attained at some value of Reynolds’ 
number lying between 1,120 and 1,430. In a recent 
paper,* Messrs. 8. J. Davies and C. N. White found 
the value 1,440, but this is perhaps on the high side, 
as their experiments were made with rectangular 
channels of finite width, whilst an annulus corre- 
| sponds to the case of an infinite width. 


sdoaad 


° t 
| Reynolds’ number is equal to ? x? where p de- 
| 
| 





notes the density of the fluid in grammes per cubic 
centimetre, w, the mean velocity of flow in centi- 
metres per second, h the width of the annulus or 
radial clearance, and A the viscosity of the fluid in 
C.G.S. units. 

In the case of leakage past the spindles of steam 
| valves, as will be proved below, we have, if the 
'rod be concentric with its bush and the flow be 
| non-turbulent, 

BY 3-7 —8 
| e* =o = ua | kn =) . a 
'where L is the length of the bush, expressed in 
| inches, c the diametral clearance in mils, p, the initial 
| pressure in lb. per square inch, and V, the corre- 
| sponding specific volume of the steam expressed in 
| cubic feet per lb., whilst x is the ratio of the initial 


| pressure py to the final pressure p,. The value of 





and there will be no loss of energy due to “‘ shock ” | = is, however, generally so small that this term 
at sudden expansions or contractions. The resist- | might well be omitted. Again, it will also be proved 
ance experienced will arise solely from frictional | that, on the same assumptions, the total leakage past 
shear, and will at any point be directly proportional | the stem in Ib. per hour is given by the relation 

to the mean velocity there. In the grooves the | 2-352 x 10-* &D p 1 

velocity of flow is reduced, and thereby the resist- | W= anaes’ en ee v. ( 1— =) «i(2) 
ance to flow. Hence the total leakage will be , . 





greater than if the grooves had been filled in with 
solid metal. 


grooves are based entirely on the assumed absence 
of turbulence. What occurs if the flow be turbu- 
lent is another matter, and it is quite possible 
that with the high steam pressures, and conse- 
quent small specific volumes, now coming into use, 
baffles which do not interlock may well be more 
effective than they were found to be in the early 
experiments of Dr. Gerald Stoney on dummies, 
labyrinths and serrations. The results of these 
experiments as quoted on page 31 of The Evolution 
of the Parsons Steam Turbine, showed that leak- 
age was not reduced by serrating the surfaces, 
and that to secure reasonable steam tightness 
baffles must interlock. This, it may be noted in 
passing, is not always easy to provide for, and 
it has been customary to pack the diaphragms of 
impulse turbines by simply turning a few fins on 
them. 
case, for the mechanical reasons embodied in the 
axiom of Sir Charles Parsons that, of two adjacent 
unlubricated surfaces in rapid relative motion, one 
at least must consist of thin fins, so that, in case of 
an accidental touch, wear may take place without 
a dangerous generation of heat. 
been customary to regard these fins as baffles 
about 60 per cent. as effective as if interlocked. No 
justification for this assumption can be found in 
the experiments of Dr. Stoney, already referred 
to, but if the flow be turbulent there may be good 
grounds for the view cited above. 


The matter should, of course, be settled by | 


experiment, but there are certain difficulties in 
getting strictly comparable results. Thus, as was 
pointed out by Mr. R. B. Dominy, in a letter 
published in ENGINEERING, vol. xcix, page 610 
(1915), small errors in the centring of a spindle and 
its bush may cause a very large increase in the 
-eakage. In the extreme case, in which the spindle 


The fins were, of course, necessary in any | 


It has, however, | 


| where D is the diameter of the valve stem expressed 
| in inches. 
| 


The above conclusions as to the futility of | 


In both cases, it must be repeated that the spindle 
is assumed to be concentric with its bush, and the 
flow to be non-turbulent. If it becomes turbulent, 

|the leakage will be diminished, whilst it will be 
|increased by any eccentricity of the spindle in its 
bush, and, in the extreme case of the spindle and 
bush touching along a line, the leakage will be 24 
| times as much as given by the above equation. 
| This, it may be noted, is the maximum possible, 
under any conditions whatever. 

It will be seen from equation (2) that whilst with 
'a liquid the leakage varies only directly as the 
|effective pressure, with an elastic fluid, such as 
steam, it increases nearly as the square of the pres- 
|sure. Since, however, from equation (1), Reynolds’ 
number also increases in the same way, the ten- 
| dency to turbulence will also increase, and turbulence 

will diminish leakage. 

Another point of interest is brought out by these 
|formule. It will be seen that the leakage increases 
}as the cube of the clearance and inversely as the 
‘length. Now it has been customary to use long 
| bushes, and it seems a reasonable assumption that 
| the longer the bush the greater must be the clearance 








| ™* ‘The Flow of Water in Rectangular Pipes,” 
| Proc. Roy. Soc., A. 119, pages 92-107. 
t+ In the case of round pipes, Reynolds’ number is 


»d 
| invariably taken to be a «, where d denotes the dia- 


meter of the pipe. This, however, may be replaced by 
any characteristic dimension of the channel under dis- 
cussion. In the case of an annulus, it is most convenient 
to take it as A, the radial clearance. The critical value 
of Reynolds’ number then obtained is not, however, in 
any way comparable with the critical value for round 
pipes, neither is it practicable to make it so by employing 
the concept of hydraulic mean depth, a procedure which 
may be most misleading. For example, in the case 





remains the same, whether the valve stem be concentric 
with, or eccentric in, its bush, but the flow is very 
different in the two cases, 


we are discussing above, the hydraulic mean depth | 





provided. As is well known, an inch plug gauge will 
fairly rattle in a hole 1 in. long and 1-001 in. in 
diameter, or a radial clearance of 0-0005 in. This 
fact at least suggests the possibility that leakage 
might be reduced by adopting very short bushes 
with correspondingly small clearances. Regard 
would no doubt have to be paid to the possibility of 
excessive wear were this expedient adopted, but 
the point seems worth drawing attention to. 

By Maxwell’s law the coefficient of viscosity ) 
is independent of the pressure, but varies with the 
temperature. According to Kaye and Laby, for 
steam it is0-90 x 10-*C.G.S. units at 0 deg. C., and 
1-32 x 10-*C.G.S. units at 100 deg. C. Its value at 
higher temperatures can be deduced, with probably 
sufficient accuracy for engineering ends, from 
Sutherland’s formula, which is claimed to have a 
rational basis. According to this formula, if 
A, denote the viscosity at freezing point, then at all 
higher temperatures it has the value 

_ , 278-14+C/ T \3 

A= wae (a5) 
where T is the absolute temperature in degrees Cent. 
and C is a constant depending on the nature of the 
vapour. Deducing the value of C from the fact that, 
for steam, A is 1:32 x 10-* C.G.S. units at the 
boiling point, we thus get the figures in ‘Table II as 
the values of A at other temperatures. Applying 
formule (1) and (2) to Mr. Chilton’s examples, 
we get the figures given in Table III, assuming the 
rods to be concentric and the flow non-turbulent. 
The initial steam conditions have been taken as 
Po = 300 Ib. per square inch gauge, its total temper- 
ature being 750 deg. F. The back pressure has 


been taken as atmospheric, so that “i = +0023. 


The table, it must again be pointed out, has 
been based on the assumption that the rods are 
concentric and that the flow is viscous. Other 
things being equal, the leakage would be 2} times 
as great if the rods were so eccentric that they 
touched their bushes along a line, as previously 
mentioned. With the smaller values of the per- 
missible clearances, it will be seen that the flow 
was, with the possible exception of the first case, 
always non-turbulent, whilst with the larger clear- 
ances it was fully turbulent in every case. This 
turbulence would tend to reduce the leakage, making 
it increase somewhat less rapidly than as the cube of 
the clearance. 

It may be of interest to calculate also the leakage 
for the same valve rods for the steam conditions 
taken as standard in Mr. Baumann’s masterly 
paper read before the Institution of Electrical 
Engineers in 1912. In this case, the steam pressure 
was taken as 180 lb. per sq. in. gauge, and the 
steam temperature at 530 deg. F. With these 
data we obtain the figures given in Table IV. As 
before, the flow is non-turbulent with the smaller 
clearances and fully turbulent with the larger. 
Eccentricity of the spindle in its bush may multiply 
the leakage values tabulated, as a maximum, by 
the factor 2-5. 

It may also be of interest to note what the calcu- 
lated leakages would be taking py as 1,200 lb. per 
square inch absolute and 900 deg. F. as the total 
temperature. The calculated results are shown 
in Table V. The back pressure has, as before, 
been taken as atmospheric, though it is usual 
with these high pressures to trap off the leakage 
steam to some point where the pressure is, say, 
some 200 lb. per squareinch. Here, again, eccentri- 
city of the spindle in its bush may multiply the 
flow two and a half times. 

The suggestion has been mooted above that by 
shortening the bush it might prove possible to 
work with much smaller clearances, with a resultant 
very large reduction in the leakage loss. As an 
extreme case, let it be assumed that the bushes 
for the spindles dealt with above are made uni- 
formly one diameter long and that the clearance 
could then be reduced to one mil. The calculated 
leakages then become as given in Table VI. 

It will be seen that were it practicable to reduce 
the clearance to one mil, by shortening the bush 
o one diameter long, the flow would always be 
non-turbulent and the leakage extremely small, 
though if the rod were so eccentric as to touch the 
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bush along a line the figures would require to be 
multiplied by 2-5, as in the other cases. 

Equations (1) and (2) on which the above calcu- 
lations are based can be established as follows: 
The clearance being very small as compared with 
the diameter of the gland, the curvature of the 
surface may be neglected and the flow treated as if it 
took place between two horizontal plates of infinite 
width h centimetres apart and / centimetres long 
measured in the direction of flow. 

Then, following Osborne Reynolds, the differ- 
ential equation applicable to these conditions* is 


ENGINEERING. 
.. oF ie = 
Perr (5 2 ) 
The constants of integration have been chosen 
so that the velocity w is zero both when y = 0 
and when y = fh, that is, at the surface of each 
plane. 
If we denote the mean value of w by w we have 
h 


ar. ("| 
ran 
at Y Cee #54) 


@P 
The minus sign results from the fact that the pressure 


w= 


y 
= 


~ 
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TABLE II.—Viscostty (C.G.S. Units) 


: or. : 
falls as z increases, so that — is negative. 
Oz 


oF STEAM AT DIFFERENT TEMPERATURES. 





| | | 


Tepeeete, deg. | 1,000 950 900 850 800 
‘ahr. | | 
A (C.G.S.) x 10# .2) 3-11 2:90 | 2°79 | 2-68 | 2-56 


400 
1-64 


450 
1-76 


500 
1-88 


750 


2°45 


700 650 | 600 | 550 


2-34 | 2-22 | 2-11 | 1-99 





TABLE III.—Vatve Stem LEAKAGE WITH BUSH AND SPINDLE CONCENTRIC. 


315 LB. PER SQUARE INCH (ABsS.). 


INITIAL STEAM PRESSURE 
ToTaL TEMPERATURE 750 DEG. F. 























Dimensions of Gland. Diametral ae. | ee Clearance, | Diametral Clearance, Diametral Clearance, 
| nils. | 7 mils. 
| | | | 
| Leakage. Leakage. = | Leakage. - Leakage. 
D (inches). | L (inches). | Lb. per = | he es5 Lb. per | 22% Lb. per en? 
| hour. a | hour. A hour. | a hour. a 
ge Lr : | 
| | 
13 | 7% 29-84 | 1,399-0 | 61:56 | 2,417 - — _ _— 
14 | 12% 19-59 | 841-8 | — — 53°75 2,310 _ — 
1g | 11;3 | 27-64 | 950-3 _— _ 75°83 2,607 — — 
1% | 18 4 = | 29-46 1,013 = = 69-83 2,401 
1g | 16;8 — | -= | 32-16 1,106 | — | — 76-23 2,622 
| | 








TABLE IV.—Vatve Stem LEAKAGE WITH BUSH AND SPINDLE CONCENTRIC. 


195 LB. PER SQUARE INCH (ABS.). 


In1tTrAL STEAM PRESSURE 


Tora TEMPERATURE 530 DEG, F. 





Diametral Clearance, 








Diametral Clearance, | 


Diametral Clearance, | Diametral Clearance, 
7 mi i 











Dimensions of Gland. 5 mils. | 6 mils. Is. 8 mils. 
oe aw eee aa 
| | | | | 
Leakage. Leakage. Leakage. Leakage. - 
D (inches). | L (inches).| “Lb. per | 222 Lb. per es) | Tape | 22% | Lb. per 233 
hour. | a | hour. a | hour, | a | hour. a 
pas ke Es ee. Hos as pees 
es «| 7 17°77 1,046-0 30-71 1808 — | = | — — 
1} 12% 11-67 629°7 — — 32-01 1,728 | = = 
1g 1143 16-46 710:9 | — — | 45-16 1,950 | —_ — 
1; 18} = — | 17-58 757°8 |) eS 41°59 1,796 
1g 16}3 —_ — | 19-15 827-4 —_ } — 45-40 1,962 





TABLE V.—VAatve Stem LEAKAGE WITH SPINDLE AND BusH CoNCENTRIC INITIAL STEAM PRESSURE, 


1,200 LB, PER SQUARE INCH (ABS.) 


TotTaL TEMPERATURE 900 DEG. F, 








Diametral Clearance, 


Diametral Clearance, Diametral Clearance, 











; ; | Diametral Clearance, | | 
Dimensions of Gland. 5 mils. sa 6 mils. 7 mils. | 8 mils, 
en eee) (ee el eae — ——— = 
| | | | 
Leakage. | - Leakage. = Leakage. | Leakage. 7 
D (inches). | L (inches). Lb. per | £29 | Lb. per e Lb. per ees | Lb. per gok 
| hour. a | hour. a hour. a | hour. 
~~ t at foe ee Pe | 
13 | 72 345°7 14,220 | 597-3 | 24,570 _ — | aca | <= 
1k 12% 226-9 8,559 | —_ — 622-7 23,490 | = | zs 
1g | 1133 320-2 9,662 | — _ 878-5 26,510 — | — 
1g | 184 _— _— 341-3 10,310 oo | — | 809-0 24,410 
1g 1648 = = | 372-6 11,240 — | _ | 883-2 26,660 
| | | | 








| Po = 195 lb. per square inch 
Dimensions of Gland. (abs.) 
t, = 530 deg. F. 





; P Leakage. | pwh 

D (inches). | L (inches). | Lb. per hour. | a 
= oe as eis ee 

13 | 12 0-8012 47-2 

14 | 14 0-8012 43-3 

1g 13 0-8012 34-6 


TABLE VI.—Vatve Stem LEAKAGE WITH A DIAMETRAL CLEARANCE OF ONE Mit, BusH AND SPINDLE CONCENTRIC, 








Po = 315 Ib. per square inch | po = 1,200 Ib. per square inch 
(abs.) abs. 
t) = 750 deg. F. | ty = 900 deg. F. 
: Sanz IRUNRARAMR Sakic deaiciaseseiien 
Leakage. | pwoh | Leakage. poh 
Lb. per hour, | _ | Lb. per hour. — 
| ne | bees —_ 
1-346 63-0 | 15-59 | 642 
1-346 57°8 15-59 | 588 
1-346 46-2 15°59 | 470 





where P is the pressure at any point expressed in 
dynes per square centimetre. The axis of z is 
taken as that of the direction of the flow, whilst 
\ is the viscosity in C.G.S. units, w the velocity of 
flow in centimetres per second, and y denotes the 
distance of any point above the lower of the two 
horizontal planes. 

Since, by hypothesis, the two planes are very close 
together, the pressure at any point in the upper 


plane must be sensibly the same as at a point in the 
In other words, | 


lower plane directly below it. 
P does not vary with y, so that equation (3) can be 
integrated in the form :— 








* The differential equations for the flow of a viscous 
fluid were worked out from first principles and in detail 
in ENGINEERING, vol. c, page 101 et seq (1915). 


| Now, the same mass of fluid passes per second 
'through each successive section of the annulus 
| between a valve stem and its bush. Hence, we 
| must have wp = constant, where p denotes the 
| density of the fluid in grammes per cubic centimetre. 
| But when steam is wire-drawn we have, to a very 
‘close approximation, the relation PV = constant, 
| where V denotes the specific volume of the fluid, 
| which is, of course, inversely proportional to p. 

Hence, since p w is constant, we must also have 


= constant, or finally, P % = constant, or, say, 


< 
~ 


81 
| 


| ; F ee F : 
| Equating this to the value of w given in equation 


'(4), we get :— 


A__ i® @P 
Po 124° 02° 
This may be written in the form 
BaP 
2P Oz +" 


where B is a constant, the value of which we shall 
determine from the boundary conditions. 
On integrating (5) we get 


Bz m FP 
2° 2 2 


where m is the constant of integration. 

Hence, P? = m — Bz. But P= Py whenz= 0; 

therefore, m= P,?. Again, P= P, when z= Il, 
Po — P,? 

so that P,? = P,? — Bl, and B= a ait ‘ 


Making these substitutions, we find that 





P= a/ P,2 — Po — P? z 
l 
Hence 
a >2_ 2 2_p2 ~ 
oP. SESE ap. ME}. 


Substituting this value in equation (4) we get 


Pt — Pi? 


= h? 
~~ = ; _ ——— — 
a4At a/ P 2_ Pe = PF 2 
0 1 hy 


To find the leakage we only require the value of 


< 
w when z= 0. Denoting by 2 the ratio 5," we then 
1 
1 


h2 
= 241° Po ( 1— =): 
Taking d as the diameter of the rod in centimetres 
the total flow per second is h r d w cubic centimetres 
per second, whilst the mass discharged, in grammes 


per second, is 
po 7d h 1 ) 


ea (2 - 3 
It is convenient to express the leakage in pounds 
per hour, and the pressures and gland dimensions in 
British units, but it is best to keep \ in the C.G.S. 
system, since it is always thus expressed in the best 
tables of physical constants. 
If, then, c denote the diametral clearance in 
2 he , whilst if V, be the specific 
volume of the steam in cubic feet per pound, 
. 9 
- —— If D be the diameter of the spindle 
0 
in inches and L the length of the bush in the same 
units, we have d = 2-54 D and 1 = 2-54, whilst 
if po be the steam pressure in pounds per square inch 
we have P, = 6-897 x 104 p. Substituting these 
values in (5), multiplying the result by 3,600 seconds 
and dividing by 453-6, we get for the leakage loss in 
pounds per hour _ 


get 


(5) 


h pypwdw = 


mils, we have h = 


io = 


w — 0101602 4 2-54D (aes e 
TT We "See S-5a ae 
1 3,600 
3897 4 _— a = 
6-897 x 10* py (2 =) 453-6 


2-352 x 104 Do py 
r i eae.» 
Turbulence comes in when Reynolds’ number 
exceeds a certain critical limit. Substituting the 
value of wo found above, we have 
Pow h_  poh® » 
A. ee" 
Changing to British Units we have 


2-54¢\3 
: (saae) E 
1 
x 6-897 x 104 x py ( ca 3) 
_ 3-714 x 10-8 c py 


(1-3) 
¥ “LY, a }* 

It may be noted that, since pw is constant from 
one end of the bush to the other, the value of 
Reynolds’ number is also constant, being the same 
at discharge as at intake. 

In the above analysis it has been assumed that 
the spindle is concentric with its bush, so that h 
is constant. Suppose, however, that the bush ana 
rod touch along a line. Then, if h, be the average 
clearance we may, to a close approximation, write 
h =h, (1 — cos 4), so that h is zero when 9 = 0 and 
is 2h, when 8 = 180°. 


( 1- 2) lb. per hour. 


( ee =) C.G.S. units. 
x 


1 


Po Wo h : 0 -01602 - d 
ass ae 2-54L i? 


24 V, 





Equation (3) will still hold good, since, although 
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the velocity w will vary from point to point of the 
circumference, its variation is very small compared 
with the variation of w along the radius, so that 
dw. — ‘ i 1, ew 
ae 8 negligible in comparison with | p 
Integrating as before, we get 
h2 dP 
oo 12° dz 

The flow through an elementary area subtended 
by the arc d @ will be 


wxrddxh-= 

t. dP 

~ 20° dz 

* Hence, the total discharge is 
a 27 

Weoley Pat f (1 


"WK Oz 


hs dP 


“si as 6 O* 


- A (1 — cos 0) d 8. 


cos 6)3 d 6 


2ar . ar 
3 
- ho ry 


to or 
bm 
tw 
~ 


If h had been constant, the value of W would have 

2ar 

been - 

12 

possible eccentricity the flow is 2} times as large as 
when the valve-stem and bush are concentric. 


dP . ; 
. ho? ees Hence, with the maximum 


THE PORT OF GENOA, ITALY. 
(Concluded from page 74.) 

DEALING first among the new port works with the 
outer breakwater, it will be seen from Fig. 1, page 4, 
ante, that this runs approximately west-by-north, 
and as the most severe storms occur from the south- 
south-west, the waves during these storms strike 
the work in a direction roughly normal to the 
axis. The breakwater is, in fact, exposed to the 
full force of the most violent storms in the 
Mediterranean. The depth of water throughout 
its length varied between 14 m. (46 ft.) and 20 m. 
(65-6 ft.). The general form of construction is very 
similar to that employed for the outer breakwater at 
Bari, described on page 245 of vol. cxxv (1928), of 

' ENGINEERING, the wall being made up of three or 
more superimposed pre-cast blocks on a rubble 
foundation. For the earlier portion of the work, 
that is, the portion flanking the Vittorio Emanuele 
III basin, the blocks were of cellular form, as shown 
in Figs. 24 and 25, annexed, the cells being filled 
after the blocks were placed. The wall was 
completed by a capping in continuous mass | 
concrete, with granite facing where required, and 
by a line of protecting blocks at the foot on both 
the inner and outer sides, as shown in Fig. 26 
annexed. The dimensions of the cellular blocks | 
are given in the figures, and it may be mentioned | 
that they were without reinforcement except | 
round the recesses in which the lifting grabs were | 
located, as shown in Figs. 27 and 28. The weight 
of each block before filling was 220 tons, and they 
were placed in position by means of a floating crane. 
At the time at which this portion of the wall was 
constructed the employment of cellular blocks repre- 
sented the most advanced practice, but when the 
decision was made to extend the wall to form the 
outer flank of the Benito Mussolini basin, the em- 
ployment of solid pre-cast blocks for construction of 
this type had been initiated in other important port 
works. It was, therefore, decided to adopt this 
form of construction for the extension of the wall, 
the section and form of block adopted being illus- 


trated in Figs. 30 to 33, annexed. The method of | 


casting and handling such blocks has been described 
in our account of the construction of the new break- 
water at the port of Bari already referred to, 
and also in connection with other port works, 
and it is, therefore, unnecessary to repeat the 
description as regards Genoa. The block yard 
was situated to the west of the lighthouse, and 
the necessary material was brought from the 
quarry through tunnels penetrating the intervening 
rocky mass. As the weight of the blocks consti- 
tuting the extension exceeded the capacity of the 
floating crane used on the older work, a new crane 
of the same type was constructed in the yard of 
Messrs. Ansaldo, situated a few miles to the west 
of the new works. 

The quays of the Vittorio Emanuele III basin 








only call for brief comment. About 2,800,000 cub. m. 





THE PORT OF GENOA, ITALY. 







































































Fig. A. Fig. 25. SECTION A-B. 
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Fig. 27.SECTION C-D. 
TRANSVERSE SECTION OF WALL. 
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Fig. 28. 


SECTION E-F. 






































Fig. 32. 
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(3,662,400 cub. yds.) of material were required for | with a total capacity of 5,000,000 tons per year, 
their construction. Only a fifth part of this was |for this purpose. A number of these transporters 
obtained in the form of waste from the Chiappella | can be seen on the right in Fig. 33, page 135, which 
quarry, the remainder, apart from a certain quantity | gives a general view of the basin, with the Canzio 
obtained by utilising the site as a public dump, was | jetty on the left, and the S. Giorgio jetty on the right. 
secured by excavation of the sea bottom. The | A section through the decking of one of the quays is 
excavations were made by both hopper and suction | given in Fig. 35, page 135, and it will be observed 
dredgers, according to the nature of the material. | that, in addition to the ordinary culvert for the 
The breach in the Duca di Galliera mole involved | location of the various pipe lines and cables, a trench 
the removal of about 70,000 cub. m. (91-560 cub. | is formed above the extrados for the location of the 
yds.) of material, and the under-water portion of | feeder lines for the transporters. The cover for the 
this work was executed by means of floating pon- | trench is made from steel plating, suitably stiffened 
toons equipped with grabs, each being capable of | with angle iron, and the rails are suspended below 
dealing with an average of 100 tons of material per | this on the usual insulators. The arm attached to 
day. The under-water portion of the quays con- | the transporter for carrying the shoes is in the form 
sisted of concrete blocks having a breadth of 3 m.,|of a Z and passes through a slot, 7 cm. in width, 
a height of 3 m., and a length varying from 6 m. at |as shown in the figure. The upper plate can be 
the base to 4 m. below the mass concrete capping. | slid across to close this slot when the transporters 
With the exception of the outer face of the Canzio|are not in use, the whole arrangement, besides 
jetty, on the extreme east, the whole of the available | leaving the quay completely free from junction 
quay space in the basin is devoted to the discharge | boxes, providing protection of the rails and shoes 
of coal, there being some 44 electric transporters, |from coal dust. Drains are provided through the 
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Fie. 33. GENERAL VIEW OF PorT EXTENSIONS. 

















Fig. 34. Temporary Dry Dock ror CONSTRUCTION OF CAISSONS. 
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arch of the culvert at 15-m. intervals to draw off 
any water entering the trench. One of these 
drains may be seen in the illustration. 

From what has already been said regarding the 
prevailing winds, it will be appreciated that, pending 
the completion of the Principe Umberto mole, the 
western end of the Vittorio Emanuele III basin 
was too exposed to provide adequate security in bad 
weather to vessels in the fairway or at the quaysides. 
As the facilities afforded by this basin were urgently 
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required, one of the 
first works in associa- 
tion with the Benito Kzjgg5;------ 11-00------ --> 
Mussolini basin was 

the construction of a suitable temporary entrance to | 
overcome this difficulty. 
to proceed with the construction of the eastern face 
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of the outer of the two jetties forming the first stage | 


of the work on the Benito Mussolini basin, and to 


extend this face by means of a barrier across the fair- | 


It was, therefore decided | 
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| way, leaving an entrance 50 m. (164 ft.) wide imme- 
— inside the Principe Umberto mole. It will 
| be appreciated that some 250 m. (820 ft.) of this 
| barrier was required to be of a permanent nature, 


: | as it would ultimately form the flank of one of the 


| new jetties, while the remainder was only required 
until such times as the Benito Mussolini basin was 
completed, when it would be removed. The block- 
yard for the main work, located near the heel of 


= the S. Giorgio jetty, was already being utilised to its 


| utmost capacity, and alternative sites were extremely 
| difficult to find. In view of the considerations out- 
| lined above, it was decided to construct the barrier of 
| concrete caissons which could be floated to the site, 
}and sunk into position. The caissons were of the 


“|form shown in Figs. 36 and 37, annexed, those 


|forming a permanent portion of the work being 
filled with concrete, and the remainder with sand, 
which could be pumped out when it became neces- 
| sary to destroy the work. 

The yard for the construction of the caissons 
|was located at the northern extremity of the 
Canzio quay, and covered an area of only 350 sq. m. 
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(418 sq. yds.), so that the discharge of coal in this 
region was not seriously affected. It was at first 
intended to construct the caissons on the quay, from 
which they could be subsequently launched, but it 
was afterwards decided, with a view to economising 
space and minimising the handling of the caissons, 
to construct them in two small dry docks built for 
the purpose, located near to the quay and resting on 
the harbour bottom. On completion of the caissons, 
the docks were filled and the caissons floated out, 
towed to the site, and sunk in position. Apart from 
the economy in space resulting from this arrange- 
ment, there was a minimum of danger of damage to 
the caissons, which could therefore be made excep- 
tionally light with a view to economising material. 
As will be seen from Figs. 36 and 37, they are pro- 
vided with interior walls, in the form of a cross, 
throughout their height, and these webs give ample 
strength to resist the water pressure when the cais- 
sons were floated out of the docks, without the neces- 
sity of resorting to reinforcement. The dry docks, 
one of which is shown in Fig. 34, page 135, were 





description of this portion of the harbour works, 
mention should be made of a very interesting 
development in harbour facilities. There are 
a number of important air services radiating 
from Genoa, including a daily service to Naples, 
and these are conducted by means of flying boats. 
An excellent landing and taking off area is pro- 
vided by the old harbour, but only limited facilities 
are available for embarking and disembarking 
passengers, and the boats have to be lifted on 
to the quays by crane for the purposes of carrying 
out repairs and overhauls. To overcome these 
inconveniences, provision is made in the new 
port works for handling these somewhat delicate 
craft with convenience and security. A plan 
of the service station for this purpose is given 
in Fig. 39, on this page, and it will be noticed that 
it will be located immediately to the west of the 
8. Giorgio jetty. Three inclined slips will be 
provided of the form shown in Figs. 40 and 41, 
annexed. Two of the slip-ways will be fitted 
with gates at the sea end, and a small pumping 
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yds.), and has four floors, with a capacity of 
6,000 tons of meat. This store was constructed 
in 1925, and can handle 1,000 tons of meat per day. 
A new cotton warehouse in the area worked by the 
Societa Anonima Magazzini Molo Vecchio covers 
4,000 sq. m. (4,780 sq. yds.), and has a capacity 
of 40,000 bales. The steam-electric station at the 
heel of the S. Giorgio jetty covers 17,000 sq. m. 
(20,300 sq. yds.), and is equipped with plant of 
50,000-kw. capacity, with provision for extensions 
up to 150,000 kw. The coal can be discharged 
direct from vessels into the power-station bunkers. 

As regards details of the various handling 
appliances for freight on the different quays, it 
may be said in general that these are all of modern 
type, all the more recent being electrically operated. 
Under the control of the Port Authority, there are 
over 40 electric transporters of either 4 or 5 tons 
capacity, 81 electric cranes having capacities varying 
from 1 to 10 tons, 76 hydraulic cranes of similar 
capacity, and a number of smaller handling appli- 





ances of various types. There are also four 3-ton 


SECTION OF SLIPWAY. 





14-00 > 
Scale 1: 200 | 





a 
~ 




















(1817.£.) 


station will permit of them 
being pumped dry when 
closed. 

Up till the present, little 
has been said of the traffic 
of the port, or of its equip- 
ment for handling freight, 
and we may conclude our 
account with a few de- 
tails under these headings. 
Genoa is the most impor- 
tant port in Italy as re- 
gards freight traffic, and is 
also an important passen- 
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ger port, although of less 











constructed in the new graving dock, advantage |The actual tonnage of cargo handled in the port 
being taken of the fact that an adjacent section of |in the years 1921 to 1928 is given in the Table 
the dock was occupied, during the whole period | annexed, the 1913 figures being also included 
required for the construction of the dry docks, by a | for comparison. 


vessel undergoing extensive repairs. Each dock was | of cargo discharged to cargo loaded was roughly 
24-8 im. (81 ft.) long, 10:5 m. (34 ft.) broad, and | 6 to 1 in 1928. 
12-5 m. (41 ft.) high, the thickness of the walls being | Port Development Authority is approximately 
0-7 m. (27 in.), and was capable of containing | 400,000 sq. m. (478,000 sq. yds.). 
A gate, which was of arched form as | (5-6 miles) of quay are now in effective operation, 
shown in Fig. 34, was located at one end of the dock, | and this will be increased to 21 km. (13 miles), when 
and was constructed of pitch pine on a steel fram-| the new port works are completed. The available 
ing. After the docks had been built in the main | basin area is about 940,000 sq. m. (1,124,000 sq. yds.), 
dry dock, they were floated to the position in/and this will be increased to 4,000,000 sq. m. 
| (4,780,000 sq. yds.), within the next three years. | and port authorities, and it is becoming increasingly 


two caissons. 


which they were required, and then sunk. 


importance in this respect 
than Naples or Trieste. 


It will be noticed that the ratio 
The area under the control of the 


Some 9 km. 





elevators and thirteen 1-5-ton cranes under munici- 
pal or private control. In all, the appliances 
available at the port are sufficient to discharge a 
daily average of 2,000 tons of general cargo from 
vessels, reaching a maximum of 3,000 tons. Working 
double shifts, vessels can bunker over 3,000 tons 
per day, and the discharge of grain into the 
silos has been as high as 10,000 tons per day of 
24 hours. 


Traffic Movements at the Port of Genoa. 




















| 

| Railway Wagons 
Fos | Tonnage | Tonnage Total 
Year. rH eh : Loaded and 

| Discharged| Loaded Tonnage Discharged. 
1913 | 6,215,306 | 1,211,966 7,427,272 470,575 
1921 | 4,323,735 441,819 | 4,756,554 305,469 
1922 | 4,967,991 485,929 5,453,920 449,895 
1923 | 5,750,103 650,642 6,400,745 458,957 
1924 6,615,314 839,780 7,455,094 495,772 
1925 | 70 1,478,330 8,248,830 521,571 
1926 | 1,495,157 | 7,687,299 493,057 
1927 1,478,295 | 7,750,739 477,587 
1928 | 1,500,251 8,672,832 541,799 
1929 | 1,589,923 | 8,422,325 514,323 








The problem of railway transport is a very serious 
one, and threatens to limit the activities of the 
port. In exceptional periods, such as occurred in 
November, 1928, the wagons daily loaded and dis- 
charged exceeded 2,000, and on one occasion reached 
the number of 2,358. Such numbers were handled 





only by exceptional efforts on the part of the railway 


The structure of the jetties and land quays of | There are some 30 warehouses, with a floor area of | clear that, even with complete electrification, the 
the Benito Mussolini basin hardly calls for comment, | 101,920 sq. m. (121,900 sq. yds.), under the control | available lines across the Alps will be insufficient 


as it is generally similar to that employed on the | of the Development Authority, and a further 61 | to meet requirements. 
A section through | warehouses, with a floor area of 241,297 sq. m.|in 1904, and afterwards abandoned, to construct a 
| (288,000 sq. yds.), under private control. 
|silos have a capacity of 70,000 tons. 
for fuel oils, &c., belonging to the Compagnia|through the Alps at Giovi, which would take 
Generale Olii Minerali have a capacity of 42,000| about ten years to construct. 
tons, and the storage capacity for lubricating oils | velopments are also under consideration, such as 
There | a new line across the Stelvio, a direct line from 
is further lubricating oil storage belonging to the | Genoa to Piacenza and Brennero, and a direct con- 
Unione Importatori Lubrificanti with a capacity | nection to Borgotaro to join up with the Spezia- 
of 27,000 tons. 
'Gadda quay occupies 2,250 sq. m. (2,690 sq. | 


Vittorio Emanuele III basin. 
one of the land quays is given in Fig. 38, page 135. 
As stated earlier, it is anticipated that the whole of 
the work shown in Fig. 1 will be completed within 
the next three years, and it will be noticed that 
provision is made for two additional dry docks, one 
with a length of 330 m. (1,082 ft.), and the other with 
a length of 300 m. (984 ft.). At the moment, some 
2 km. (1-25 miles) of the Principe Umberto break- 
water are actually constructed, leaving two further 
kilometres to be completed. Before closing the 





of the Vacuum Oil Company is 8,000 tons. 





The grain | 
The tanks | 


The refrigerating store on the 








Parma line. 
the project of a new tunnel through the Alps to 


A project was put forward 


new direct line to Milan, and this proposal is again 
being seriously considered. It involves a tunnel 


Other railway de- 


These proposals, and particularly 
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relieve the traffic through the Mt. Cenis and Simplon 
tunnels, are of great importance in view of the 
rapid growth of the port, and the-additional load 
which must be thrown on the railways on the com- 
pletion of the new port works which have been 
described. The question, however, has an even 
wider aspect, as the Port Authorities are confident 
that further developments to the west will ultimately 
be necessary. Preliminary plans for such further 
extension have already been prepared, and include 
extensive additional docks at Cornigliano Ligure, a 
large basin at Sestri, and a series of docks lying 
between the latter town and Voltri. It is 
proposed that the whole of these works should be 
protected by a breakwater some 10 km. (6-25 miles) 
in length. 

Our thanks are due to Comm, Ing. A. Albertazzi, 
the Chief Engineer of the Port Works, and to the 
president of the Consorzio Autonomo del Porto, 
for much of the information given, and for afford- 
ing us every facility for visiting the various 
works. Acknowledgments should also be made to 
Professor E. Coen Cagli, the late chief engineer, 
well known as the author of Lezioni di Costruzioni 
Marittime, and to Sig.-Ing. De Grave Sells, of 
Genoa, for other valuable assistance. The con- 
tractors for the new port works, are Messrs. 
Societa per i Lavori del Porto di Genova and the 
western breakwater was constructed by Messrs. 
S. I. L. M. (Societa Italiana per Lavori Marittimi), 
of Rome. 


ELECTRIC SHUNTING LOCOMOTIVE. 


ConpITIons in modern power stations, gas works, 
and other industrial plants, where large quantities of 
fuel are consumed daily, frequently necessitate the 
employment of shunting locomotives for handling the 
loaded wagons on to the tipplers and withdrawing 
the empties to a point where they can conveniently 
be picked up by the railway company. These loco- 
motives, if operated by steam, can be of either the 
fired or fireless type, but in power stations, increasing 
use is being made of electrical units equipped with 
batteries. 

An example of the latter class of machine is a 
standard-gauge locomotive which has recently been 
supplied by Messrs. Greenwood and Batley, Limited, 
Albion Works, Leeds, for use at the Luton Electricity 
Works. This is capable of drawing a load of 100 tons 
on the level at a speed of 4 m.p.h., and is equipped 
with 160 Edison cells, the total capacity of which is 
150 ampere hours. These cells are arranged in two 
weatherproof, but well-ventilated, containers at each 
end of the locomotive, and can be easily inspected or 
removed with a minimum of dismantling. They 
supply two 15-h.p. ventilated enclosed motors, with 
current at a pressure of 170 volts to 180 volts, control 
being effected through a series-parallel controller, 
which is contained in a centrally placed and well- 
protected cab. The brakes are of the screw-down 
type, the blocks, which are fitted to all four wheels, 
being operated by a hand wheel. There is also a power 
brake in addition. The frame, which is built up of 
rolled-steel sections, is braced so as to provide sufficient 
rigidity for shunting purposes, and is carried on 
laminated steel springs of sufficient strength to work 
under full load without undue deflection. The coup- 
lings, draw-bars and buffers are of the standard railway 


type. 














PropuctTIon oF Zinc IN CANADA.—The Canadian zinc 
output for 1930 amounted to 259,700,000 lb. and exceeded 
the production of 1929, the previous record year, by 31 
per cent. The low price of zinc, however, made the total 
value only 9,393,000 dols. The 1929 output totalled 
197,267,000 lb. and was valued at 10,626,000 dols. 





THe InstTITUTE oF FUEL.—At a meeting of the 
institute of Fuel held at the Institution of Civil Engineers 
on Friday last, Dr. K. Riimmel, the first Melchett 
Medalist, delivered a lecture on ‘‘ The Calculation of the 
“hermal Characteristics of Regenerators.’’ In this, he 
summed up some of the results obtained at the research 
station of the Institute of Heat Economy, Diisseldorf, 
®) organisation which has been financed in part by the 
* Notgemeinschaft der Deutscher Wissenschaft,”’ and in 
part by the United Steel Works of Ruhrort-Meiderich. 
‘he experimental results obtained here have made it 
possible to forecast with some accuracy the performance 
of a regenerator, and to calculate the proportions required 
to attain specified ends. Dr. Riimmel gave the pertinent 
equations for the various exchanges and pressure 
changes, with curves representing the empirical factors 
involved. He also showed alignment charts or mono- 
grams, which greatly simplify the solution of certain 
of the equations. At the opening of the meeting, the 
President, Sir David Milne-Watson, LL.D., D.L., pre- 
sented the Melchett medal to Dr. Riimmel, who was 
later on entertained to dinner at the Connaught Rooms. 
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LETTERS TO THE EDITOR. 


THE SHANNON HYDRO-ELECTRIC 
SCHEME. 


To Tue Epitor or ENGINEERING. 

Sir,—With reference to your editorial footnote to the 
letter under the above heading, appearing on page 88 
of your issue of January 16, 1931, it may be of interest 
to recall that the necessity for arriving at a uniform 
method of rating hydro-electric generators was realised 
by the International Electrotechnical Commission some 
years ago, with the result that I.E.C. Publication No. 41 
on the Testing of Hydraulic Turbines was issued in 
1928. 

Attention might also be drawn to British Standard 
Specification No. 353-1929, Testing of Hydraulic 
Turbines, which, to all intents and purposes, is 
identical with the I.E.C. Publication No. 41. 

Yours very truly, 
P. Goon, 
Deputy Director. 

British Engineering Standards Association, 

28, Victoria-street, Westminster, London, S.W.1. 

January 26, 1931. 








THE CONTROL OF TRANSPORT. 


To THE Epitor oF ENGINEERING. 


Str,—In your issue of January 16, you raise again 
the question of the contribution of motorists towards 
the cost of the roads. Good roads existed before the 
motor vehicle, but it was not suggested that the road 
users of those days should pay licence duties amounting 
to the whole cost of maintenance and improvement 
of the roads. A system of roads suitable to the traffic 
of the day is a benefit to the community, as well as 
to the individual vehicle owner. Such a system is, 
for instance, a military necessity, and if every other 
motor vehicle were destroyed to-morrow it would still 
be necessary, in the interests of national defence, to 
continue with a substantial programme of road 
improvement. 

The Royal Commission recommends that, of the 
annual cost of the highways of 60,000,000/., the genera 
community (which includes the motorist) should pay 
20,000,000/., and that the motoring section of the 
community should pay, in addition, 40,000,000I. 
That seems to be a reasonable proportion, and it is 
clear that the motorist is meeting his obligations to 
the full, since he is paying 40,000,000/. per annum. 
The fact that some of this sum is firstly paid into 
a general fund and then taken out again, does not 
affect the figures of the case. I contend, however, 
that the present road expenditure is higher than the 
motorist can justly be called upon to meet. It is due 
to a reconstruction of the roads, inevitable in the 
national interest. This reconstruction has been 
hastened by the desire to provide employment rather 
than to embark only on work urgently required by 
motorists. 

For instance, much of the expenditure goes upon 
bridges. The existing bridges have lasted, on the 
average, about a century and, if wisely planned, 
the new ones will do the same. Is it reasonable to 
expect the motoring community to renew these in a 
short period of years? Moreover, in much of the 
road reconstruction, special stipulations have been 
made as to the class of labour to be employed; such 
as, that local men should have preference, or that 
married men or those longest out of employment 
should be chosen. There can be no question that 
such restrictions, combined with undue hastening in the 
placing of contracts, has raised the cost of road works. 

When these circumstances are considered, it must 
be agreed that the contribution by the motoring 
community of two-thirds of the present cost of the 
roads is much higher than two-thirds of a rational 
normal expenditure, and would probably approxi- 
mate to seven-eighths of this. A two-thirds propor- 
tion and, even more, a seven-eighths proportion leaves 
no justification for the railways (who have always 
been themselves substantial road users in connection 
with delivery from their depots) to claim that they are 
unduly subsidising road transport. If any of your 
readers still believe that the railways subsidise road 
transport, it would be interesting if they would state 
what proportion of road expenses it is considered 
should be borne by the community in general, what 
proportion by motorists, and what proportion by 
other vehicle owners, and would then estimate in 
pounds sterling the amount of the railway subsidy and 
the proportion which it forms of gross railway expenses 
or gross road-transport receipts. 

Yours truly, 
Henry Baker. 
Engineering Department, 
The Technical College, Sunderland. 
January 27, 1931. 
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THE WORLD’S SHIPBUILDING. 

WHEREAS, at this time last year, the outlook in our 
shipbuilding industry appeared to be bright, the 
immediate future, as viewed from present indications, 
is by no means reassuring. The quarterly returns of 
Lloyd’s Register, which are the subject of periodical 
comment in our columns, have shown that, at the 
commencement of 1930, there were 1,560,254 tons of 
shipping under construction in the United Kingdom. 
At the end of the first quarter of the year, an increase 
over this total was actually recorded. After March 31, 
1930, however, a steady and rapid decline took place, 
the total of shipping under construction at the end of 
December, 1930—namely, 908,902 tons—being less by 
651,352 tons than the corresponding figure for the 
beginning of the same year. Itis generally a common- 
place that a depression in trade is immediately followed 
by a decline in shipbuilding activities, and it must be 
admitted that the present state of affairs is due to 
economic conditions over which the shipbuilding 
industry has little or no control. Moreover, the 
present notorious scarcity of orders for new ships is 
likely to continue until a general revival of trade takes 
place. The position in the shipbuilding industry is 
clearly set forth in the Annual Summary of the 
Mercantile Shipbuilding of the World for the Year 
1930, recently published by Lloyd’s Register of 
Shipping. This publication gives particulars regard- 
ing merchant vessels of 100 tons gross and 
upwards launched during 1930, whether they were 
completed during the year or are still under construc- 
tion. In Table I, on page 138, is given, for the purpose 
of comparison, a statement of the number and the 
gross tonnage of merchant vessels constructed in the 
most important shipbuilding countries of the world 
during the years from 1893 to 1930. Table IT contains 
data regarding the number and tonnage of merchant 
vessels launched in the principal shipbuilding districts 
in this country during the years 1928, 1929, and 1930. 

At first sight, the British totals—namely, 481 vessels, 
making together 1,478,563 tons—appear to be reason- 
ably satisfactory when compared with the figures for 
the previous three years. The trouble is, however. 
that, whereas the tonnage commenced during 1929 
totalled 1,650,000, thus more than replacing the 
tonnage launched during that year, the vessels 
commenced dyring 1930 only amounted, in the aggre- 
gate, to 950,000 tons, which total, as will be seen, is 
about 528,000 tons below the tonnage launched in the 
same year. Turning now toa consideration of Table II, 
it will be noticed that the Clyde district continues to 
occupy first place among our shipbuilding centres, 
but with the reduced total, compared with the previous 
year, of 508,289 tons. The Tyne, which comes second, 
records an increase of 52,149 tons, and the Wear, 
with 173,306 tons, continues to occupy third place. 
Belfast, with the increased total of 168,606 tons, moves 
up to fourth place, displacing the Tees district, the 
total of which—namely, 111,416 tons—was 50,793 tons 
less than was the case in 1929. The total British 
output of 1,478,563 tons represents 51-2 per cent. of 
the shipping launched in the whole world during 1930, 
as compared with 54-5 per cent. in 1929, 53-6 per 
cent. in both 1928 and 1927, 38-2 per cent. in 1926, 
and 58 per cent. in 1913. Of the shipping launched 
during the past year, as much as 650,575 tons, or 
44 per cent., was intended for owners residing abroad. 
This percentage, it is interesting to note, is the highest 
ever recorded by Lloyd’s Register. The previous 
highest percentage was reached in 1908, when 40 per 
cent. of the shipbuilding output of the United Kingdom 
was intended for registration abroad. The returns 
for the year under review show that 124 vessels of 
between 5,000 tons and 10,000 tons each, and nine 
vessels of 10,000 tons and upwards, were launched from 
the shipyards of this country. The largest unit was 
the 42,000-ton quadruple-screw turbine steamer 
Empress of Britain, which was also the largest vessel 
launched in the world during 1930. Two other vessels 
of over 17,000 tons each were launched—namely, 
the 21,000-ton motorship Warwick Castle, which 
has just been completed, and the 17,300-ton motor- 
ship Reina del Pacifico. The average tonnage of 
steamers 3ad motorships launched from our shipyards 
during the year under consideration was 3,213 tons. 
If. however, the vessels of less than 500 tons be 
excluded, the average is increased to 4,656 tons, as 
compared with 4,443 tons in 1929, 4,193 tons in 1927, 
and 4,439 tons in 1925. 

Among the vessels launched in this country during 
1930, 16, making together 107,276 tons, will be 
propelled by steam turbines. Corresponding figures 
for the previous year were 15 vessels and 107,477 tons. 
In addition, nine vessels, aggregating 53,145 tons, and 
fitted with a combination of reciprocating steam engines 
and low-pressure turbines, have been launched in the 
United Kingdom during the year under review. The 
tonnage of vessels fitted with internal-combustion 
engines is increasing steadily in comparison with the 
total output. The aggregate tonnage of this type of 








[JAN. 30, 1931. 


‘e013 y80d ‘yore “pz ‘sz ood ‘1° MA" ‘UOpUO'T ‘400148 
-BIIOJIIA ‘BZ ‘QuOWZIRdecy SUOTZwOTTGNY "W'S" Oy} WOoIy 
poursyqo oq ABUL “OEGI-FOZ “ON poyUsIsep st Yyorym 
‘qSl| paepueys Mou oy} jo sordog 
4By} SB SOUT, OUIBS OY} UO SI UOTyBOyIOOdS poOSTAOI OYy JO 
quOWIOZUBIIB OY} OSIMIOYZO 4Nq ‘ynOoYsNo1Yyy suIIoz 9Y4 JO 
Sul1oqumusl oy} Pea[OAuUl AVY SUOTZO[Op puB sUOTyIPpe 
ouL 


uceeq sey ‘sUlI0} SuryUNIy YyyIM Bulvop ‘uoTy00s Mou 
V ‘pesyejep useq eARYy ‘esn [B1oues UT MOU 4OU ‘sUII04 
jo Joquinu @ puvy 10440 oy} uo : Auoyde[e4 o1eUI0yNe 
spiveZo1 se Ajivpnoyied ‘syuoudojeaop yuoder 19A00 04 
19pi0 UI poppe Useq SABY SUIIO} Mou Jo JoquINU B ‘UOTyIpPa 
48078] 04} UT ‘souodydoe4 puv sydei30[04 YALA UOTyOOUUOD 
ul pesn suoTzIUyOp PUB SUI} JO 4SIT PxBpuRys oy} jo 
UuoTyIPS FZ61 CY} JO UOISTAGI B poYyst{qnd sey uOoIZBIOOssy 
spivpuRyg Bullooursuy YysSyug C4, —sNua], ANOHA 
-AIDT, GNV HdVUDTIAT, 40 ISIT GUVGNVIG HSILIUg 








“quod sod g-[¢ 0} Sutjyunoue osvoroUt 944 
‘sU0} QOO'TES'E9 SBA ‘OkGI ‘oUNL IOy [e703 Surpuods 
“01109 OUT, “FIG “OUNL UL SU0Z OOOFIS*SH pPele30r 
sdiysi0ojoul PUB SIOUIB}S UOIT pu Jo0}S BuIosves jo 
eSeuu0} ssois oy} ‘opes} [VUOT}eVUIOZUT UL doUeYOdUIT 
Jews Apoayerrduioo soy} JO MOIA UT ‘sfossaA PpooM 
[18 pue sdiys Suyres Sutrpaesorstcy 


"UOIYIPS FZET OI JO | 


*S}INOIIO 07 POJOAOP ST YOY ‘EG UOTZDES 07 poppe | 
useq SBYy UOISSIWISUBIZ UO UOTZDOS-qns B pUB ‘pepnyour | 


‘somsy poystqnd | 
4so}zB] OY} YIIM FIGL Ul pplom oy} Jo sjyaoy guvgosow | 





oy} Jo osRUU0Z oY} oIedUIOD 0} 4SoTa}UL Jo oq AvUI 4I 
‘uotsnjouoy yo Aem Ag 


[io Suruing 10F poy siowive}s JO OSvUUOZ [¥}0} FIGT 
94} ‘a1ouLIeyqyN 
ue juasoidas MOU ‘Q00‘0GZ JepuN jo 9dvUUO} [e403 vB PeYy 
‘PIGE Ut ‘yorum ‘sdryssojour ‘uresy *su0y 000‘O0S‘L 
jo sprvadn sem oyedoI35e oy} vod 4seT O[LYM ‘“PIGT 
UI SUO} QOO‘OOSST UBYY Sse, 0} pozUNOUe ‘90URISUI IOF 
s10yUe}-[I0 Jo oseuU0, oyy, “sive QT Jo potsod 4104s 
Ajoaye[orl oy} Sutsmp sjessoa Sutosves Jo sadAyz ouros jo 
ODVUU} 1840} 94} UI soR[d UDye} sey OSURYO Surypays VY 
‘wopsury poyug 
eq} OpIsyno MoTAOI Jopun Iv9f 9y} SutmMp pozonsysuoo 
drys ysod1e_ 04} Surgoune] jo uowourstp oy} Suraey 
‘pououom Apeoiye se ‘Agun0D powleU-JsIy 943 “OL6T 
Sump s[ezo4 JaySty IOz o[qisuodser yyoq o1oM ATe}] pus 
souerg ‘AIQUNOD 4BY} UI popiOdeI JOAD 4soysty oy4 
St ‘I8L‘TEl Ajouvu ‘Og6, Sump uspeag ur poyouney] 
Suiddiys oy} Jo osevuu0y [v}0} oY, “vo Joyjo Aue Ul 
Ajunod sty} 1J0f popsooer yndyno oy} sposoxe yonu 
‘poyounr] oom Sutddrys Jo suo} ZL L‘BET Voy ‘gZGT Wosy 
qiede ‘pue ‘1v04 4se] OSB OY} SVAL UVY} OIOUL SU} FEL ‘CZ 
SI ‘J o[qey, UO’y USES oq T[IM SB ‘OEGT SuLaNp yreurUay 
UI poyoUNe] osvuU0Z OY, “[ZG[ BoUISs AIZUNOD sty} IOF 
Pops0da1 [8}0} JSOSIVT VY} SI 4I ‘avoA 4ey} Surydooxe “ynq 
‘[e}0} s,1vof snoraoid oy} WoIZ suo GET‘E[ JO oUT[Iep 


*SU0} YOO*SE8‘6L SPM OLGT 1OF | 
aindy Surpuodses109 oy} YS[IYA ‘SUZ OOOOTE'T SBA [ODF | 


*su0} 000‘D00'S JeAO Jo oFRSaITSR | 








sMoys gndjno osourder Og6l 94 ‘ansy ysIy v | 
souoved AT[ensn YoIyM JO oseuU0}, [B}0} OY} ‘UOIZESIAVU | 
JOALL JO} papuszut AToAIsN[oXe 4ye10 epnpour you op | 


908'E2T 
OSL‘EZs | 
S61. | 


22°09 
861 $3 
£33'0E 
To¥‘68 
08‘F8T 
L8PS3S 


806‘0F 
909°89T 
GFF'OT 


TIS‘StZ 9F9'L03 os |": puvjiepung 
109‘ 122 806008 te ** Q[SBIMNON 
#38‘16 £3686 AquuM, pus U0} 
-490}§ ‘,01QS89IPPIN 
L61‘EL 2 ** joodsaar'y 
SPLITS se yHeT 
SPELT se 1H 
SL°6S sjooda}jieH 
Z99°61 yo0usel4) 
98Z‘ZSE MOBSUIN) 
—epdlo 
090‘T **  gepund 
ges, | & *  4suyeg 
048 UOABUPIONS, pus 


869'FS 
F29°TS 
9F0523 
oge‘OL 
#62‘68T 
GRS'SPE 
I6L‘2T 
Scs‘stl 
026°6L 





qaodAieyy = ‘MOlIeg 
PA!) apd ‘js “* Ueepsqy 





162‘6 


Z60°L 





(‘s8019) 


(sor) 
“SUOL, Bs 


suo], 








| 
(‘s8019) | 
lh Bis “IIIa 





‘OS61 
[¥jO.L 


“8761 
18}0.L 











“‘OS6I1-SZ6I 8409 ay bursnp puvnjas] pun urppisg poasp ur 
sqorugsig Burpjenqdryy podroursg ay} Ut paysunn’T 812889 4 





quoyoiayy fo abnuuoy, pun saquny oy; burnoyg—']{ A1av IL, 


*aqa]dul09 you suUINeY » 


UdAIS SaINSY oy} “IaAVMOY ‘aseo oy} UVeq A[snotAoid sey 
SY ‘oINSY G26 YF ULY} JoMO] SUO} CHP EE SI ‘ZLOEST 
‘Ajoureu ‘pue][oH Ul poyouney] oseuuo} [e407 oY, *BsOyYy 


| oJUOPL pus [Rooseg oUOP sdrysi0jzOU U04-OOO'FL 4} 


10M S10JVM UBULIOX) UI poyounry sdrys ysodre] OM4 OUT, 
*su0} LGG*CPZ Sulyesoisse sjossoA ZG poyounry Suravy 
‘aovd pity} soye} MOU ‘UIeILIG VOIX) I0zJB P[IOM oq} 
ut Aqjunoo Surpymqdrys yuezsodut ysour yy sem siv0oh 
Aueut 1oF yorym ‘AuBUIey *[ ZG] 9UIS [e}0} pops0d01 
qsoysty oy} SI puUe GZGT 1OF ¥RY} BIQnop AjrvoU sI ‘sU0z 
L89‘9FZ% ‘Ajoureu ‘A1ZUNOD 1944R] STYZ JO yNdyNO YKGT SOUL 
*s0}81G poyUGQ oy} UI sMON JAIOdMONT 4B poyoONIysUOD 
‘IQAOOP{ PUIPISaT IOWIV948 911909[9-0qIN4 U04-QN0'ZS 94 
pue ‘onbyueyy JT Jourveys ourqing youoly U04-CPG ‘OF 
oy} o1aM pBOIge PoyouNe] sjessaA ysoFie[ OMY OUT, 
*YoBa SU0} YOO‘OL JAAO Jo [Z pus ‘sU0} YONO‘OT PUB 000'S 
useMyeq JO CE ‘sU0Z ONO'S PUB SU0Z ONO'9 UseMJoq Jo 
$E ‘SU0} YNO'Q PU SU0Z YOO‘F UIMJoq JO STOSSOA OF 
OpNOUrL OEGL JOF SuANJoI OYT, “GET Ul SUO} LEC‘OLZ‘T 
pue sjassaa ¢ZG YyyIM poreduiod se ‘suo, G06 ‘OI FT 
1943030} Suryeul ‘s[assoA JUBYOIOU EO9 Pee} OL6T 
Sutunp spreAdiys uste10y ut payoune, Surddrys oxy, 
*peyouney] odsvUU0} ULRI48 944 SU0} ONO'LF 
se yonut se Aq spoaoxe “yno payutod oq prnoys 41 ‘oinsy 
10}48[ OUT, “Z8Z“6SL OF OSGT UE PUB * B8IFOP OF 6Z6T UE 
‘9I6‘LGP 0F SZ6I UE * GLL‘ocE 0} poyunowe 41 LZGT Ut 
£ €16‘10Z SB“ 9ZGI Sutanp ArzUNOd oy} UI peyounrT] jassoa 





ZLPE‘688S 160‘6¢ ¢29°%E 


eres | 


ers‘ iS 


| | 


| ZLO‘ES 1) 
L1¢°981) 
#SL‘°99T 
062‘61T| 
TL9‘86 
$38'8L 
229°9 
39'e9 


| 
602'28 | 98 
L6t'IL | 3 
OFO'SS | 6Z 
9LO'LOL| &% 
120'02z 
9F0‘'SFT) 
92938 
£29'°99 
LLUTOL 
SbL‘F9L 
O6I‘SST 
SIL‘Z8 
162‘09 
906'8S 
+9999 
ZEL‘'ZS 
186‘3F 
9S8'09 
961'Sz 
1O¥‘LT 
610°SZ 
LIZ‘T8 
$9892 
999'F¥ 


| I8Z‘TSl] Ts ster] Le | 
9FS‘LOT| 
316901 
T98‘29 
sIs's¢ 
0¢2‘s¢ 
TIs‘1g 
BIOS 
88008 
116‘S9 
£2889 
146‘0S 
€89‘6s 
092‘92 
6924'93 
61E‘0S 


Legere! 
£20°6t3 
91F‘9L8| 
2Z9'682) 
8FS'08T 
8h0‘8TF 
396861 
elz‘ece 


216001) O83‘2ET 
209‘18 96F LIT 
BIL‘SET 


262‘ EF 
L3E‘1Z 
6956'S 


£9G'82F'T ‘18% 
£692 re 


38866 
cce‘c6 


Les ard 


O1Z'S62' 
y C96'S 





RHTOMODOND 
PPPEETTTEITE 


PPUTTTETITT 


PM SO 309:09 
NAN 


i] 
N 


O 
Zz 
— 
an 
ea 
eal 
A 
— 
O 
Z 
a 


ow 
~ 





Ph FO Or OO 
- 


~ 
o 
a 























Me OTYOMOAGCTAC 


T#2‘9Z0'T 














° 
i” 
































ess‘ose 








“suo | ON 





“wLI0g oF 


“SAAT BIH | “ysB0) Uelpeusy 


“s1UIOT, ‘so}9UN09 


*ACUMION 
2410 





“su0oL 
| 
| 


*puslioH *AUBULIOL) *yreuueg “‘puvjozy pus 


Uyeyig yep 























“e8IBIS poyTy 

















“suOTUTMO Ys 

















SUVGA AHL ONIYNG GTYOM FHL AO SHIYLNNOD SNOTYVA 
SNOL 001 JO STASSHA LNVHOUAW AO ADVNNOL GNV UAAWON AHL ONIMOHS—I WIAVL 


‘ONIGTINGdIHS S.GTHOM FHL 





O&61- S681 


GHL NI GYHONNVT SGUVMdnN AGNV ssouy 














rein Aley 


‘ 
; 
eo 
fe: 











JAN. 30, 193I.] ENGINEERING. 


139 











COMBINED HARVESTING AND THRESHING MACHINE. 


CONSTRUCTED BY MESSRS. CLAYTON AND SHUTTLEWORTH, LIMITED, ENGINEERS, GAINSBOROUGH. 
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Fig. 2. Front Vigsw or MACHINE. 


COMBINED HARVESTING AND | tion in one unit of the earlier threshing and reaping 
j; machines. The history of the thresher is of con- 

THRESHING MACHINE. | siderable interest, but it will suffice at this point to 

During the past ten years, there has been a great |say that it had developed to practically its present 
increase in the use of the harvester-thresher, or combine, | form by about 1850, and that between that date and 
and it is hardly too much to say that the development | the introduction of the combine, makers throughout 
of this implement has revolutionised conditions in the | the world concentrated on improvements in detail. 
major grain-producing areas of the world. We gave | The reaping machine embodying the reciprocating 
an account of the extensive employment of this type | knife is of even earlier date, a machine of this type, 
of machine in Canada in ENGINEERING, vol. cxxviii,| made by the Rev. Patrick Bell in 1826, being in the 
page 482 (1929), while a brief description of the first | South Kensington Museum. It is unnecessary to 
British-made combine, manufactured by Messrs. | describe the sequence of operations between the reaping 
Clayton and Shuttleworth, Limited, Carr House Works, | of the crop and the bagging of the grain in modern 
Gainsborough, was given in ENGINEERING, vol. cxxx, | combines in general terms, as this was done in the 
page 83 (1930). As it is evident from the correspon- | article describing the Clayton and Shuttleworth 
dence following the former article that considerable | machine to which reference has already been made. 
interest is taken in this type of machine in England,| We may therefore at once proceed to the description 
the Clayton and Shuttleworth machine is described | of the mechanism of the implement in its latest form. 
in greater detail below. It may be mentioned before | The implement is illustrated in Figs. 1 and 2, on this 
proceeding with the description that the machine has | page, while various details are shownin Figs. 3 to 8, on 
been improved in a number of minor details since the | pages 140 and 141. The main frame is built up entirely 
date of our first account. These improvements will | of steel sections, wood only being employed on the 
be referred to in due course. machine at a few points where it possesses definite 
For those who are not familiar with machines of the | advantages over steel. The engine, which is shown in 





combine type, it may be explained that it is a combina- | Fig. 4, is a four-cylinder Wisconsin model, with a | 





cylinder bore of 4 in. and a piston stroke of 5 in. The 
cylinder block is cast in one piece with the upper half 
of the crank case, and is made from nickel-chrome iron. 
The valves are of the overhead type, and the cylinder 
head is detachable. Pump circulation is employed for 
the jacket water, the pump being visible in line with 
the magneto in Fig. 4. The magneto is provided with 
an impulse starter. The drive from the engine is 
taken through a twin-dise clutch and a pair of spiral 
bevels on to the main drum shaft, from which the 
drives for the various subsidiary motions are taken. 
The spiral bevels are of nickel-chrome steel, and the 
drum is driven from the drum shaft carrying the second 
bevel wheel through a flexible coupling consisting of 
two heavy cast iron discs, one having leather-coated 
steel pins projecting which engage and fit into accu- 
rately-machined holes in the other. The drum shaft 
is carried on ball races, and is provided with a ball 
thrust race to take the thrust from the bevel wheel. 

It will be convenient in describing the various 
mechanisms to follow the course of the grain through 
the machine, but before doing so, it may be mentioned 
that several of the more important motions are driven 
from a countershaft coupled to the main drum shaft 
by a chain. This countershaft can be seen in Fig. 1 
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Fia. 3. 


ELEVATING GEAR FOR Mower. 


Fia. 4. 





ENGINE AND RADIATOR. 





























Fig. 5. 


immediately to the right of the road-wheel centre. 
should also be mentioned that there is no travelling 
motion, the implement being drawn by a tractor or 
horses, as may be more convenient. 

The reaper mechanism, whicii can be seen to the 
left in Fig. 2, is practically of the makers’ standard 
type, and the knife bar is driven by a crank motion in 
the usual way. The drive for the bar is taken from 
the end of the countershaft already referred to, and 
it may be noted that the connecting rod coupling the 
bar to its crank, shown in Fig. 5, is of steel in the latest 
machine. After falling on to a canvas conveyor, the crop 
is carried to the feeder house, whence another conveyor 
carries it to the main threshing drum. The grain is 
carried up the second conveyor without the assistance 
of beaters, but there is a small feeder drum at the top 
of the conveyor to ensure a uniform and constant 
feed from the reaper into the machine. This feeder 
drum can be seen in Fig. 1, to the right of the main 
drum, and it will be noticed that it is driven by chain 
from the countershaft. The main drum is of the 


ConNECTING Rop FoR KNIFE DRIVE. 
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It rubs the grain out of the ear against an adjustable 
reversible concave, where the major part of the separa- 
tion between the straw and the grain takes place. 
A large proportion of the grain falls through the wired 
back of the concave, and is elevated to the first dressing 
apparatus without mixing with the straw. 

The remaining grain, mixed with the threshed straw, 
is delivered to four double-crank shaker boxes. The 
position of these boxes can be seen in Fig. 1, and an 
end view of the boxes is given in Fig. 6. The boxes 
are of exceptional length, being 10 ft. 10 in. overall, 
and in the latest type of machine, shown in Fig. 1, 
they are provided with two large drops. The rocker 
frames and drops are made of wood, with inserted steel 
pegs, and are of such a form as to ensure thorough 
separation of the grain and straw, particularly in 
damp and weedy crops. The drops are particularly 
effective in this respect, as they ensure that the straw 
is violently pulled apart. Wires run the whole length of 


the lattice covering to prevent short straws from falling | 


Enp View oF SHAKER BOoXxEs. 


It | Clayton ribbed-beater type and runs at 1,100 r.p.m.{ through. The shaker boxes are mounted on a four- 


| throw crank at each end, the inner crank, and the 
| elevator delivering the grain and straw to the boxes, 
| being operated by a triangular chain drive from the 
| eccentric shaft shown in Fig. 1, slightly above, and to 
the left of, the road-wheel hub. This eccentric shaft, 
| which is driven off the countershaft, will be referred to 
later. 

The grain separated in the shaker boxes falls on to 
a reciprocating pan extending the total width of the 
machine. The tray is inclined so that the grain works 
towards the inner end, and falls off to join the stream 
passing through the concave into the first dresser. 
The latter is shown in Fig. 1, at the bottom of the 
machine below the shaker boxes, and consists of two 
reciprocating riddles, under which a blast of air is 
directed from the blower shown on the right of the 
dresser. The reciprocating motion is given to the 
riddles by brass eccentrics mounted on the eccentric 
shaft already referred to, and the chain which drives 
this shaft from the countershaft is also passed over a 
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Fig. 7, DELIVERY SIDE OF MacHINE. 

















Fic. 8. DELIVERY SIDE WITH PLATFORM RAISED. 


sprocket on the blower. Actually there are two such| It will be noticed from Fig. 1 that there are two augers 
sprockets of different sizes which can be slid along the | below the first dresser. That shown to the left receives 
shaft, so that the fan can be driven at alternative | any broken ears and delivers them into an elevator 
speeds for dealing with heavy or light crops. The chain | feeding on to the top of the threshing drum for re- 
is provided with a tensioning device for taking up the| threshing. The drive for the elevator from the 
slack when on the smaller sprocket. The direction of | countershaft is clearly shown in the figure. The 
the blast under the riddles can be varied by regulating | second auger, to the right, receives the separated grain 
the two diverting boards shown in Fig. | in the fan | and delivers it through an elevator of large capacity to 
outlet, and the strength of the blast can be further | the top of the machine, where it passes into either a 
controlled by opening or closing sliding doors fitted to | standard Clayton barley awner or a distributing trough. 
the intake, and regulated from the bagging platform. | If an awner is fitted, the grain is subjected to a polishing 








the platform so that any necessary adjustment can be 
made while the machine is in motion. 

An important difference between this machine and 
others of the same type is that, after leaving the awner 
or distributing trough, the grain passes into a second 
dresser consisting of two riddles, one superimposed 
upon the other. The top riddle is adjustable, while the 
bottom one is of the standard round-hole type. As in 
the case of the first dresser, a strong blast of air from a 
blower is directed between the riddles, the purpose of 
this being to remove any dust, chaff, &c., rubbed off 
the grain while passing through the awner. The 
riddles in this second dresser, which can be seen in 
Fig. 1, are given a reciprocating motion by two ball- 
bearing eccentrics mounted on the spindle of the 
blower, and the suspension is so designed that the 
inclination of the riddles can be altered while the 
machine is working. 

The barley awner, mentioned above, is driven by an 
open belt from the drum spindle, and the blower is 
driven by chain from the awner spindle. These 
drives are shown in Fig. 1. It is inevitable, with efficient 
dressing, that a certain quantity of grain will pass 
over the end of the dresser. This overflow falls into a 
trough and is conveyed by an auger into a vertical 
trunk connected to the tailings elevator from the first 
dresser. The trunk and elevator can be seen on the 
delivery side of the machine in Fig. 7. In the older 
machines, the grain mixed with the tailings in this way 
was delivered with the latter to the first dresser, but 
in the model illustrated, the grain falls through a 
grating in the bottom of the tailings elevator, and is 
delivered by a suitable chute into the grain elevator 
feeding the barley awner or trough. 

The dressed grain from the second dresser is elevated 
into an adjustable rotary screen of large capacity, 
where a final separation of small seed and small or 
broken grain takes place. The grain is classified in the 
screen, and falls into various compartments fitted with 
bagging spouts. As shown in Figs. 2 and 7, the bagging 
platform is well clear of the ground, so as to be free from 
dust. As the machine may have to negotiate narrow 
roads, the platform is designed so that it can be folded 
up against the side. The hand rail pulls out, and the 
strut below the platform, which can be seen in Fig. 2, 
is hinged at the top and held in position at the bottom 
by a taper pin. When this pin is withdrawn, the plat- 
form can be swung up, and is then held in position by a 
hook. In this position of the platform, which is shown 
in Fig. 8, the overall width of the machine is reduced 
by about 3 ft. Any grain which may be spilt during 
bagging falls through the latticed floor of the platform 
and collects in a pan, from which it can be removed 
at intervals. The platform is provided with a sack 
chute, as shown in Figs. 2 and 7, and after filling and 
sewing, the sacks are placed on the chute, and dumped 
in heaps as required by the operation of a foot trip lever. 
If required, the machine can be supplied with a tank in 
place of the bagging platform, or attachments can be 
fitted so that the grain is collected directly into carts as 
it is threshed. The different systems of handling the 
grain after threshing were briefly described in the article 
dealing with Canadian practice already referred to. 

In concluding the description of this interesting 
machine, it may be mentioned that all parts, other than 
the wood fittings already referred to, are of malleable 
iron or steel. Malleable iron is used, for example, for 
the front axle brackets and casing, and for the chain 
sprockets, which are all machine cut. As already men- 
tioned, the main frame is of high-tensile steel, and the 
same material is extensively used for minor fittings, 
such as the seat frame and radiator supports. The 
machine is fitted with ball bearings practically through- 
out, including the main wheels. The front axle is 
provided with Timken bearings. The slow-moving 
spindles run in cast-iron bearings. Lubrication, other 
than for the engine bearings, is by grease gun. To 
protect the various parts of the machine and to prevent 
breakages, spring-loaded slipping clutches are fitted at 
every point where it has been found desirable. Should 
an obstruction occur, the attention of the operator is 
at once drawn to the overloaded part by the noise 
made by the rounded dogs of the clutch passing over 
one another. 

As a final point, it may be mentioned that the header 
is provided with a removable back, so that in countries 
where locusts and grass hoppers are present in the 
crops in large numbers, the insects have an opportunity 
to jump clear. Where this provision is not made the 
grain is liable to be badly fouled, and considerable 
trouble has resulted from this cause in some cases. 

The machines have given very satisfactory service 
in various countries, and are now being made for 
export in considerable quantities. They have been 
subjected to extensive tests by the Institute of Agri- 
cultural Engineering of Oxford University, and the 
reports have been most favourable. The reward of a 
silver medal at the last Royal Agricultural Society’s 
Show was only reserved pending further tests under the 





conditions ruling in England. 
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TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in’ the British 
possessions and in foreign countries. The closing date 
of each tender is stated where possible. Details may 
be obtained on application to the Department at the 
above address, the reference number given being quoted 
in each case. 

Diesel-Driven ‘Tug.—The supply of a tug (towing 
vedette), fitted with a 35-h.p. Diesel engine. La Manu- 
tention Marocaine, Casablanca, Morocco; April 1. 
(Ref. No. A.X. 10,745.) 

Air Compressor.—The supply of one direct-coupled 
motor-driven air compressor, air receiver and motor, of 
a capacity of 600 cub. ft. of air per minute, and delivery 
at final gauge pressure of 100 lb. per square inch. South 
African Railways and Harbours Administration, Johan- 
nesburg; March 9. (Ref. No. G.X. 10,040.) 

Boilers.—The supply of three boilers (chaudiéres 
d’alimentation pulsométres). The State Railways and 
Ports Administration, Ankara, Turkey; February 16. 
(Ref. No. G.X. 10,041.) 

Beet-Sugar Factory.—The construction, at Keredj, 
Persia, of a beet-sugar factory. The Persian Ministére 
de l’Economie Nationale, Paris; February 28. (Ref. 
No. C.X. 10,042.) 

Drainage Works.—The Argentine Provisional Govern- 
ment has approved a project for drainage works to be 
carried out in the town of Rio Cuarto, Province of 
Cordoba. (Ref. No. G.X. 10,045.) 

Railway Construction.—The construction and opera- 
tion of a railway from the station of Capella, on the 
Viacao Ferrea do Rio Grande do Sul, to Germano Noll’s 
residence, on the boundary line between the districts 
of Cahy and Caxias, Brazil. Secretary, Prefeitura de 
S. Sebastiao do Cahy, State of Rio Grande do Sul, 
Brazil; February 20. (Ref. No. G. 10,046.) 











NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Outlook.—With nearly a quarter of a million 
operatives locked out in the cotton industry—the staple 
industry of Lancashire—and business virtually at a 
standstill, anxiety and lack of confidence exists generally 
throughout the industries of a large portion of the North 
Western district. In consequence, just when some slight 
improvement was beginning to be noted in local iron and 
steel markets, prospects of any material expansion of 
business, in the course of the next few weeks at 
apy rate, have been retarded. Ironmasters report that 
inquiries are very poor, while demands for steel are 
also curtailed. The rebate concessions in steel values 
have, it is true, brought a number of small orders, 
but several extensive building and other develop- 
ment schemes are still being held up in many cases, un- 
doubtedly, through the unrest and labour troubles now 
confronting the county. Constructional engineers, who 
constitute the largest users of steel locally, state that 
contracts secured in the last few days, while useful, 
are very small. Only the cotton dispute, they aver, 
however, is preventing the placing of orders for at least 
two or three important Lancashire steelwork contracts. 

Important Sleeper and Rail Orders.—Further to the 
north, at Barrow and Workington, the outlook is more 
reassuring, particularly since the placing of substantial 
orders last week-end by the South African Railways 
Administration. The Workington branch of the United 
Steel Company, Limited, has been favoured with an 
order for 250,000 steel sleepers, which, with other home 
and foreign rail orders now on the books, ensures steady 
work for several weeks. They are also to supply 3,000 
tons of steel rails for African railways, and the Barrow 
Hematite Steel Company, Limited, have secured an 
order for 4,000 tons of rails from the same clients, 
Locomotive builders are now experiencing much better 
times. One of the most important contracts at present 
on the books of Messrs. Beyer, Peacock and Company, 
Limited, Gorton, Manchester, is for a further ten Beyer- 
Garratt locomotives for the Bengal-Nagpur Railway, for 
which they have, in the past, constructed a large num- 
ber of engines. Messrs. Edward Wood and Company, 
Limited, Trafford Park, Manchester, have obtained an 
order from the London County Council for steelwork for a 
new school, and at Wellington (Salop), Messrs. Horsehay 
Company, Limited, ironfounders and bridge builders, are 
busy on the manufacture of steel girders and other 
steelwork for the Great Western Railway. 

New Industries Campaign.—With the cotton trade in 
a precarious position, strenuous efforts are being made 
to attract new industries to the Lancashire and Cheshire 
area, and at a meeting of represente tives of twelve leading 
Chambers of Commerce called by the Manchester Chamber 
of Commerce, it was resolved to form a central organisa- 
tion to co-ordinate the interests of the area, to collect 
information regarding the area as a whole, and to act 
as a central authority for making or receiving represen- 
tations to or from business, Governmental or other 
interests outside the area. A further 90 men at the 
Horwich (Bolton) locomotive works of the L.M.S. are to 
be dispensed with on the grounds of economy. 








10,000-Kw. Mercury TURBINE PLANT: ADDENDUM. 
—In connection with the article on the 10,000-kw. 
mercury-turbine piant at Hartford, published in our issue 
of January 16, page 65 ante, we omitted to state that 
the fuel rate over a period of nine months, ending in the 
latter part of 1930, ran out at 10,190 B.Th.U. per net 
kilowatt-hour., 








BOOKS RECEIVED. 


Aeronautical Research Committee. Reports and Memo- 
randa. No. 1200. On the Problem of Hydrodynamic 
Stability. I. Uniform Shearing Motion in a Viscous 
Fluid. By R. V. SourHweEtt and L, Currry. [Price 
2s. 6d. net.] No. 1247. Tail Flutter of a Particular 
Aeroplane. By W. J. Duncan and A. R. CoLuar. 
[Price le. 3d. net.] No. 1310. The Aeroplane as a 
Source of Sound. By M. D. Harr. [Price ls. 9d. 
net.) No. 1322. Further Experiments on the Behaviour 
of Single Crystals of Zinc, Subjected to Alternating 
Torsional Stress. By H. J. Gouau and H. L. Cox. 
[Price ls. 6d. net.] No. 1323. The Behaviour of a 
Single Crystal of Antimony Subjected to Alternating 
Torsional Stresses. By H. GoucH and H. L. 
Cox. [Price ls. 6d. net.] No. 1324. Experiments on 
the Ignition of Gases by Sudden Compression. By 
R. W. FennineG and F. T. Corron. [Price 2s. 6d. 
net.] No. 1328. Performance of a Compression Ignition 


Unit with Reduced Intake and Exhaust Pressures. By 
P. H. Stokes. [Price ls. 6d. net.] No. 1332. Com- 


parative Handling Tests of Three Bristol Fighter Atrcraft 
with Different Types of Slots. By FLicut-LIEUTENANT 
C. E. Marruanp and FiicHt-LigeuTeNant J. H. C. 
Wart. [Price 9d. net.] No. 1333. A Simplified 
Analysts of the Stability of Aeroplanes. By W. L. 
Cow.ey and G. W. Skav. [Price 9d. net.] No. 1335. 
Photographic Records of Flow in the Boundary Layer. 
By L. F. G. Simmons and N. 8. Dewey. [Price 1s. 
net.] London: His Majesty’s Stationery Office. 

United States Bureau of Standards. Research Paper 
No. 209. <A Calorimetric Determination of Thermal 
Properties of Saturated Water and Steam from 0 deg. to 
270 deg. C. By N. S. OsBorne and others. [Price 
20 cents.] No. 387. Copper Electrotyping. [Price 
10 cents.] Washington: Government Printing Office. 

Cours D’Optique. By G. Benuat. Paris: Masson et 
Cie. [Price 100 francs.] 

Canada. Department of Mines. Mines Branch, No. 712. 
Investigations of Fuels and Fuel Testing, 1928. Ottawa: 
Department of Mines, Mines Branch. 

Le Mine. L’Impiego Practico degli Explosive e tl Modo 
di Calcolare e far Brillare ad uso die Tecnici, Civil e 
Militari, Costruttori, Esercenti dt Cave e Miniere. By 
G. STevuinawerr. Milan: Ulrico Hoepli. [Price 
16 lire.] 

United States Bureau of Labour Statistics. Bulletin 
No. 522. Wages and Hours of Labour in Foundries 
and Machine Shops, 1929. Washington: Govern- 
ment Printing Office. 

Rugby Engineering Society—Proceedings. Vol. XXIV. 
Session 1929-30. Parts 1 and 2. Rugby: Offices of 
the Society. [Price 10s. 6d.] 








NOTES FROM THE SOUTH-WEST. 


CarpIFF, Wednesday. 

The Coal Trade.—While coal loading is on fairly active 
lines, owing to the good supply of tonnage at present in 
dock, orders for forward business mature very slowly. The 
result is, that while collieries generally are comfortably 
stemmed with contract commitments, which went into 
arrears during the stoppage, shippers can readily secure 
supplies for delivery ahead on the basis of schedule 
prices, but for quick loading, are, in some cases, com- 
pelled to pay slightly over the stabilisation levels for 
small coal. Though supplies are reaching the docks 
more freely, the effects of the stoppage have not yet 
been entirely overcome, and loading delays result from 
a shortage of particular coals. Shipments in the past 
week totalled only 281,000 tons, whereas a year ago 
they amounted to 585,000 tons. 


Dry Dock Fusion.—Negotiations are in progress for 
the fusion of the two most important dry-docking com- 
bines in the Bristol Channel. The companies concerned 
are Messrs. Mountstuart Dry Docks, Limited, of which 
Mr. John Elliot is chairman and managing director, 
and Messrs. Cardiff Channel Dry Docks and Pontoon Com- 
pany, Limited, which controls the Bute Shipbuilding and 
Engineering Company, Limited, Cardiff, Messrs, Barry 
Graving Dock and Engineering Company, Limited, Barry, 
and Messrs. Tredegar Dry Dock and Wharf Company, 
Limited, Newport. The issued share capital of the 
combined undertakings totals 998,050/., and there are 
debentures for 266,825/. The Mountstuart Company 
has three large graving docks at Cardiff, three between 
Cardiff and Penarth, and one at Newport, while the 
Channel combine controls three docks at Cardiff, two 
at Barry, and two at Newport, while both concerns have 
access to the public docks at each of the ports. The 
fusion will give the combine control of about 90 per cent. 
of the dry-docking accommodation at Cardiff, Barry 
and Newport. The Board of the Mountstuart Company 
consists of Messrs. John Elliot, Thomas Elliot, Fred E. 
Lewis, J. E. Emlyn-Jones, Frank Shearman and T. H. 
Mordey, and that of the Channel includes Lord Glanely, 
Mr. John Cory, Mr. Daniel Radcliffe and Sir J. Herbert 
Cory, Bart. 

Dock Charges.—The Cardiff Chamber of Commerce and 
the Cardiff and Bristol Channel Shipowners’ Association 
have decided to oppose the Great Western Railway Bill, 
authorising permanent dock charging powers, special 
protection in regard to a return on capital outlay, and 
facilities respecting the pooling of mineral wagons. 


Iron and Steel.—Exports of iron and steel goods last 
week totalled 10,363 tons, compared with 7,062 tons 
in the preceding six days. Shipments of black-plates 
and sheets were raised, from 97 tons to 1,324 tons, of 
other iron and steel goods, from 880 tons to 2,468 tons, 
and of tin-plates, from 3,779 tons to 3,972 tons, while 
exports of galvanised sheets were reduced, from 2,805 
tons to 2,599 tons. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The local industries are having a severe 
struggle to maintain orders at recent volume and preserve 
a cheerful front. Both Sheffield and adjoining districts 
are carrying a heavy burden of costs arising from un- 
employment. Considerable numbers of men who were 
released for Christmas holidays have not been reabsorbed, 
while a further large body is engaged only on part-time 
operations. In nearly all classes of steel and manu- 
factured products, business is difficult to obtain at 
remunerative prices. Foreign competition tends to 
become more acute rather than to diminish. Buying is 
mostly in small quantities, whether of raw steel, semi- 
manufactures, or finished goods, and the discharge of 
numerous small contracts calling for a great variety of 
processes helps to swell overhead expenses. There is 
convincing evidence that, in this country, as in most of 
the export markets, steel users are buying sparingly, 
and are carrying minimum stocks. Developments are 
few in the production of bulk steel. The buying move- 
ment hoped for from the recent reduction of 10s. per 
ton in the official minimum price of hard basic billets 
has not yet matured, and the big batteries of furnaces 
in and around Sheffield are working much below capacity. 
A good deal of acid steel is going into consumption in 
the various engineering branches, but in the cheaper 
grades producers are having to meet under-selling by 
Continental competitors. By comparison, the special 
steel branches present a healthy front. Orders for steel 
of this type account for a large part of Sheffield’s present 
activity. Users include not only home and Dominion 
engineers, but also others in Germany and elsewhere, 
where high tariffs prevail against imported materials. 
Latest quotations are as follow :—Siemens acid-steel 
billets, 9/. 10s.; hard basic, 8/. 12s, 6d. to 91. 2s. 6d. ; 
medium hard basic, 7l. 2s. 6d. to 71. 12s. 6d. ; soft basic, 
6l. 5s.; Derbyshire foundry pig iron, 66s.; Derbyshire 
forge iron, 63s. ; crown iron bars, 101. 5s.; iron hoops, 
12/.; steel hoops, 10/.; soft wire rods, 71. 15s.; basic 
scrap, 45s. Dismantlers are doing a big business with 
steelmakers, and also in second-hand machinery, but 
scrap values are at an unusually low level, and there is 
little indication of a rise in the market. Electrical 
and automobile steels are progressive lines. Require- 
ments of this type account for a considerable share of 
Sheflield’s output. Agricultural steel, in general, shows 
weak patches, but makers have hope of improvement. 
Railway steel branches have been badly hit for a long 
period, vut makers of axles, wheels, and springs are 
not without hope that the worst has been experienced. 
A huge trade continues to be done in patent steel buffers. 


South Yorkshire Coal Trade.—Trouble in the Lancashire 
textile trade has reacted seriously on the local market. 
Arrangements made at local collieries under quota 
restrictions have been disorganised owing to the slump 
in deliveries to the cotton area, and large stocks await 
disposal. Business in house coal is irregular. There is 
a strong demand for best grades, and a lively inquiry 
from certain districts for secondary qualities. Industrial 
consumption revives slowly. Inland deliveries are 
maintained at a fair level, but more export business 
could easily be handled. Blast-furnace coke contracts 
have been rearranged at about the current market 
price on rail at ovens, though, in some cases, ironmasters 
are to pay a slightly higher figure. Best-quality gas 
coke is a steady medium, and there is also a regular 
call for supplies for central-heating purposes. Quota- 
tions: Best branch hand-picked, 25s. 6d. to 27s. ; 
Derbyshire best brights, 20s. to 22s. 6d.; Derbyshire 
best house, 20s. 6d. to 21s. 6d.; screened house coal, 
18s. to 19s. ; screened house nuts, 15s. 6d. to 16s. 6d. ; 
Yorkshire hards, 14s. to 15s. 6d.; Derbyshire hards, 








14s. to 15s. 6d.; rough slacks, 8s. 6d. to 9s.; nutty 
slacks, 6s. 6d. to 7s.; smalls, 3s. to 5s. 
CENTRAL PURCHASING BUREAU FOR’ BRAZILIAN 


GOVERNMENT StorES.—The Department of Overseas 
Trade informs us that the provisional Government of the 
United States of Brazil intends to create a central office 
for the purchase of all material for Government Depart- 
ments. The aim in view is to secure, in the interests 
of economy, the uniformity of prices and the standardisa- 
tion of the different types of goods to be furnished. The 
Department adds that, if such a reform is subsequently 
effected, an entirely new complexion may be put upon 
purchases of public material and that it is, therefore, of 
the greatest importance that British firms be forewarned 
of the impending change. 


ConTRAcTS.—Messrs. Cochran and Company, Annan, 
Limited, Annan, have booked an order from Messrs. 
Ruths’ Steam Storage, Limited, for one of their steam 
accumulators, for installation at Messrs. Westburn 
Sugar Refineries, Limited, Greenock. The accumulator 
is 51 ft. in length by 14 ft. 9 in. in diameter. It has a 
capacity of 7,870 cub. ft., and has been constructed to 
withstand a maximum pressure of 160 lb. per square inch. 
—Messrs. W. Sisson and Company, Limited, Elmbridge- 
road, Gloucester, have received an order from Messrs. 
New Guinea Goldfields, Limited, for a boiler installation 
for the interior of New Guinea. The boilers are of the 
| Sisson water-tube type, working at a pressure of 180 Ib. 
| persquareinch. The boilers will be conveyed in sections 
| from the coast to the site by means of aeroplanes.—The 
London and North Eastern Railway has placed orders 
‘for four 3-ton crank-operated level luffing jib portal 
| eranes for the Royal Dock, Grimsby, with Messrs. The 
;Clyde Crane and Engineering Company, Mossend, 
Lanark, and for one hydraulic coal hoist for 20-ton 
wagons for Humber Dock, Hull, with Messrs. Fielding 
| and Platt, Limited, Gloucester. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—A dull tones till prevails in the 
Scottish steel trade and the output is of a restricted 
nature. With general trade conditions at such a low 
ebb, it was hardly to be expected that the recent extra 
rebate concession of 5s. per ton would bring forth any 
decided increase in the demand, but makers are hopeful 
that it will help to bring in a fair tonnage of the present 
inquiry now in the market. In the black-sheet trade 
the prospects are rather better, and some establishments 
are now managing to run the full week. The trade in 
the light gauges is fair, but the heavier sheets and 
galvanised varieties move very slowly. The following 
are the current market quotations :—Boiler plates, 
10/. 10s. per ton ; ship plates, 8/. 15s. per ton ; sections, 
81. 7s. 6d. per ton; black steel sheets, 4-in., 87. per ton ; 
and galvanised corrugated sheets (No. 24 gauge), 11/7. 

7s. 6d. per ton, all delivered at Glasgow stations. 


Malleable-Iron Trade.—No improvement of any kind 
can be recorded in connection with the malleable-iron 
trade of the West of Scotland, and fresh business is as 
hard to attract as ever. Broken time at the works is 
all too general. The re-rollers of steel bars are also very 
badly off for orders. Current prices are as follows :— 
‘*Crown ”’ bars, 101. 5s. per ton for home delivery, and 
91. 15s. per ton for export ; re-rolled steel bars, 6/. 17s. 6d. 
per ton for home delivery, and 6/. 10s. per ton for export 
——the latter quotations mark a slight fall. 


Scottish Pig-Iron Trade.—The Scottish pig-iron trade 
is still quiet, and this is only natural considering the 
large tonnage of pig-iron which has been landed here 
from India recently. An increase has been made in 
production by the rekindling of three more hematite 
furnaces at the Clyde works, in order to provide for 
the requirements of an associated firm of steel makers, 
and of two furnaces at the Gartsberrie works of Messrs. 
William Baird and Company, Limited, to replenish 
the stocks of pig-iron of their brand. There are now 
ten furnaces in blast in Scotland. The reduction in 
prices intimated here last week has not yet had time 
to show results, but makers are very hopeful of an 
improved demand in the near future. The following 
are to-day’s quotations :—Hematite, 75s. per ton, 
delivered at the steel works: foundry iron, No. 1, 76s. 
per ton, and No. 38, 73s. 6d. per ton, both on trucks at 
makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, January 24, amounted to 274 tons. 
Of that total, 253 tons went overseas and 21 tons coast- 
wise. During the corresponding week of last year, the 
figures were 1,546 tons overseas and 384 tons coastwise, 
making a total shipment of 1,930 tons. 


Wages in the Pig-Iron Trade Reduced.—The following 
intimation has been made to Messrs. James C, Bishop 
and Owen Coyle, joint secretaries of the Board of Con- 
ciliation for the Regulation of Wages in the Pig-Iron 
Trade of Scotland, by Messrs. Kerr, Macleod and 
Macfarlan, chartered accountants, Glasgow :—‘‘ In terms 
of the remit, we have examined the employers’ books 
for October, November and December, 1930, and certify 
that the average net selling price is 3/. 15s. lld.”” This 
means that there will be a reduction of 1 per cent. on 
basic rates in the wages of the workmen. 


Important Boiler Contract.—An order of no little 
importance has just been secured by Messrs. Babcock 
and Wilcox, Limited, Renfrew, Glasgow, and the money 
value approaches 700,001. This contract has been 
placed by the County of London Electric Supply Com- 
pany, and is for boiler plant for the Barking power 
station in connection with the Electricity Board’s 
grid scheme. This order constitutes one of the largest 
orders, if not the very largest, ever placed in this country 
for a complete boiler plant. 


Lifeboat Contract.—Messrs. Hugh McLean and Sons, 
Limited, Govan, Glasgow, have secured the order to 
build the lifeboats for the five new P. and O. liners 
which are at present under construction—three by 
Messrs. Vickers-Armstrongs Limited, and two by 
Messrs. Alexander Stephen and Sons, Limited, Linthouse. 
This contract consists of 72 mahogany lifeboats of first- 
class description, included in which are six powerful 
motor lifeboats. Messrs. McLean have also on hand the 
contract for 28 lifeboats for a large passenger liner in 
France, and an order for a 70-ft. twin-screw Diesel- 
engined yacht. Their order for the lifeboats for the 
Empress of Britain, now building at Clydebank, has just 
been completed. 








THE Royat AGRICULTURAL SocreTy.—The report 
of the Council of the Royal Agricultural Society, pre- 
sented at the annual general meeting of the Society, 
held in London on December 10 last, showed that there 
were then 10,940 governors and members on the roll, 
as against a total of 11,317 at the time of the previous 
annual report. Accounts of the Manchester Show held 
in July, 1930, and of the world agricultural tractor trials, 
which took place at Ardington in June and July, 1930, 
are contained in the report. It will be recalled that 
both of these functions were reported in detail in our 
columns at the time. The ninetieth annual show of the 
Society will take place in the Lower Park, Warwick 
Castle, from July 7 to 11 next, and the 1932 exhibition 
will be held at North Stoneham Park, near Southampton. 
Entries for exhibits of implements and machinery for 
the forthcoming show at Warwick, close on March 20. 
Entry forms and further particulars may be obtained 
from the secretary of the Society, 16, Bedford-square, 





London, W.C.1. 





NOTICES OF MEETINGS. 


Junior INSTITUTION oF ENGINEERS.—To-night, 7.30 
p-m., 39, Victoria-street, S.W.1. ‘‘ Modern Methods 
of Production of Small Machined Work,”’ by Mr. W. Fish. 
Friday, February 6, 7.30 p.m. ‘“‘ Aerial Wire Rope- 
ways,” by Mr. J. W. White. 

INSTITUTE OF BriTIsH FoUNDRYMEN.—Newcastle-on- 
Tyne Branch : Saturday, January 31, 6.15 p.m., Neville 
Hall, Newcastle-on-Tyne. ‘‘ The Sand Problem,’ > by 
Mr. H. F, Coggon. Scottish Branch : Saturday, February 
7, 4 p.m., Royal Technical College, Glasgow. ‘“* Costing,” 
by Mr. A. F. Paterson. West Riding of Yorkshire Branch : 
Saturday, February 7, 6.30 p.m., Technical College, 
Bradford. ‘“‘ The Venting of Dry-Sand Moulds,” by Mr. 
E. Flower. 

Royat Instirution.—Monday, February 2, 5 p.m., 
Albemarle-street, W.1 General Meeting, Tuesday, 
February 3, 5.15 p.m. ‘Art of Illumination,” by Mr. 
J. W. T. Walsh. Thursday, February 5, 5.15 p.m. 
‘* Nature of Physical Science,” by Mr. H. Dingle, Friday, 
gig | 6, 9 p.m., ‘“‘ Mechanics of the Trade Slump,” 
by Mr. J. M. Keynes. 

Society oF ENGINEERS.—Monday, February 2, 6 
p.m., Geological Society, Burlington House, Piccadilly, 
W.1. Presidential Address, by Mr. H. W. Towse. 

BRADFORD ENGINEERING SocteTy.—Monday, Febru- 
ary 2, 7.30 p.m., Technical College, Bradford. ‘‘ Electric 
Lifts,’ by Mr. L. J. Gooch. 

INSTITUTION OF THE RUBBER INDUSTRY. 
February 2, 7.45 p.m., Arts Theatre Club, Great Newport- 
street, W.C.2. ‘“‘ A Review of the Contributions of X- 
Ray to Rubber,” by Mr. C. W. Shacklock. 

Royat Socrety or Arts.—Monday, February 2, 
8 p.m., John-street, Adelphi, W.C.2. Cantor Lecture. 
‘*Some Modern Developments in Microscopy ”’ (Lecture 
II), by Dr. L. C. Martin. Wednesday, February 4, 8 p.m., 
“The Effect of Standardization on Engineering Pro- 
gress,” by Mr. C. le Maistre. 

Socrety oF CHEemiIcaL INDUSTRY.—CHEMICAL ENGIN- 
EERING GrouP.—Monday, February 2, 8 p.m., Chemical 
Society, Burlington House, Piccadilly, W.1. Joint 
Meeting with Faraday Society. ‘‘ The Specific Activity 
of Catalysts,” by Dr. E. B. Maxted. ‘‘ Specific Catalytic 
Surfaces,” by Dr. E. K. Rideal. 

InsTITUTION oF CrIviL ENGINEERS.—Tuesday, Feb- 
ruary 3, 6 p.m., Great George-street, S.W.1, ‘“ The 
Strength of Arc-Welded Joints,” by Mr. F. R. Freeman. 
Wednesday, February 4, 6 p.m., Informal Meeting. 
** Recent Developments in the Design and Construction 
of Concrete Roads, with Particular Reference to Expan- 
sion and Similar Troubles,” by Mr. J. H. Walker. Bir- 
mingham and District Association : Thursday, February 5,, 
6 p.m., Chamber of Commerce, New-street, Birmingham. 
““The Present-Day Training and Education of a Civil 
Engineer,” by Mr. L. W. Kershaw. 

InsTITUTION oF ELEcTRICAL ENGINEERS.—London 
Students’ Section: Tuesday, February 3, 6.15 p.m., 
Victoria Embankment, W.C.2. ‘‘ The Relations between 
Engineering and Economics,”’ by Mr. N. F. T. Saunders. 
South Midland Students Centre: Tuesday, February 3, 
7 p.m., The University, Edmund-street, Birmingham. 
‘** Porcelain Insulators,’”’ by Mr. G. H. Halton. London : 
Wednesday, February 4, 6 p.m., Victoria Embankment, 
W.C.2. ‘* Wireless Section Meeting. Some Measurements 
of a Loud-Speaker in Vacuo,” by Mr. P. K. Turner. 
Thursday, February 5, 6 p.m., Ordinary Meeting. ‘Two 
Transmission Line Problems: Suspension Insulators for 
Industrial Areas in Great Britain; Conductor Vibra- 
tion,” by Mr. P. J. Ryle. Friday, February 6, 7 p.m., 
Meter and Instrument Section Meeting. ‘‘ The Measure- 
ment of High Voltages with Special Reference to the 
Measurement of Peak ——, by Mr. R. Davis, Mr. 
G. W. Bowdler and Mr. W. G. Standring. North-Eastern 
Centre: Friday, February 6, 7 p.m., Armstrong College, 
Newcastle-on-Tyne, Faraday Lecture. “The Birth 
of Electrical Engineering,” rd Prof. W. Cramp. 

InsTITUTE OF MeETALS.—Birmingham Local Section ‘ 
Tuesday, February 3, 7 p.m., Chamber of Commerce: 
New-street, Birmingham. Discussion on ‘‘ Refractories,” 
by Mr. C. E. Moore and Mr. I. A. Bailey. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
February 3, 7.45 p.m., Royal Society of Arts, John-street, 
Adelphi, W.C.2. ‘‘ Rustless Steels as Applied to Auto- 
mobiles and Aircraft, ” by Dr. W. H. Hatfield. 

LiveRPooL ENGINEERING Socrety.—Wednesday, 
February 4, 6.30 p.m., 9, The Temple, Dale-street, 
Liverpool. ‘‘ Marine Condenser Practice,” by Mr. S. B. 
Freeman. 

INSTITUTION OF PRODUCTION ENGINEERS.—London 
Section : Wednesday, February 4, 7.30 p.m., Society of 
Motor Manufacturers and Traders, 83, Pall Mall, S.W.1. 
‘‘ The Organisation and Control of Factory Production,” 
by Mr. T. G. Heckels. Coventry Section: Wednesday, 
February 4, 7.30 p.m., King’s Head Hotel, Coventry. 
‘* Payment by Results,” by Mr. P. H. Lightbody. 

BELFAST ASSOCIATION OF ENGINEERS.—Wednesday, 
February 4, 7.30 p.m., Municipal College of Technology, 
Belfast. ‘‘ Diesel Road Transport,” by Mr. 8. J. Haslett. 

BriTIsH ASSOCIATION OF REFRIGERATION.—Thursday, 
February 5, 5.30 p.m., eT of Mechanical Engi- 
neers, Storey’s Gate, 'S.W. ‘*Some Instruments for 
Refrigeration Work,”’ by Di. E. Griffiths, 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Western Branch: Thursday, February 5, 7.15 p.m.- 
Engineers’ Club, Manchester. ‘‘ High-Pressure Loco- 
motives,’’ by Mr. H. N. Gresley. Glasgow and West of 
Scotland Branch: Thursday, February 5, 7.30 p.m., 
Royal Technical College, Glasgow. 











‘Continuous Eleva- | 


tors for Materials and Goods,”’ by Mr. W. H. Atherton. 
Southern Branch: Thursday, February 5, 7.30 p.m., 
Municipal College, Portsmouth. ‘“ Brittle Fracture 
in Metals,” by Professor B. P. Haigh. London: Friday, 
February 6, 6 p-m., Storey’s Gate, S.W. 1. Adjourned 
discussion on “‘ High-Pressure Locomotives,” by Mr. H. N. 
Gresley. 

INSTITUTE OF FuEL.—Bristol Centre: Thursday, 
February 5, 7.30 p.m., The University, Bristol. Joint 
Meeting with Society of Chemical Industry. ‘‘ Recent 
Developments in Economy of Fuel for Small Boilers,” 
by Mr. M. H. Lewis. 

InstTITUTE OF TRANSPORT.—Manchester, Liverpool and 
District Section : Friday, February 6, 6.30 p.m., Midland 
Hotel, Manchester. ‘‘ The Diesel Engine and the Rail- 
ways,” by Mr. C. J. H. Trutch. 

Rattway Cius.—Friday, February 6, 7.30 
Royal Scottish Corporation, Fetter-lane, E.C.4. 
General Meeting. Presidential Address. 


p-m.. 
Annual 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The slight change notice- 
able in Cleveland pig iron is for the better. There is still 
no demand from abroad, and makers have to accept 
substantially below the fixed prices for home business 
to secure contracts from firms beyond the Tweed, where 
overseas pig producers continue to compete keenly for 
orders. Second hands, as well as ironmasters, are doing 
a moderate home trade, principal consumers, however, 
buying direct from the latter. Accumulations at the 
furnaces are light, and promise to be drawn upon, as 
current limited output is unlikely fully to meet spring 
requirements, and there seems little likelihood of output 
being increased by the rekindling of idle plant, at all 
eventsforsome time. For home purposes, fixed minimum 
quotations stand: No. 1 Cleveland, 61s. ; No. 3 g.m.b., 
58s. 6d.; No. 4 foundry, 57s, 6d.; and No. 4 forge, 57s. 

Hematite.—Sellers of East Coast hematite continue to 
take quite a firm stand, and are realising high prices, 
compared with terms ruling for Cleveland pig, but 
customers are showing rather marked disinclination to 
pay figures asked. Makers’ stocks are heavy, but are 
slowly decreasing, and merchants have still rather 
large holdings. The latter are not, however, disposed 
to undersell producers to any great extent. Whilst up 
to 70s. is asked for ordinary qualities, and 70s. 6d. for 
No. 1 grade of iron, customers state they can make 
purchases at ls. below these figures, and hope to buy 
at still less in the near future. In this branch also, 
business is all but confined to sales for home use. 

Foreign Ore.—The foreign ore market is inactive. 
Consumers are carrying considerable stocks, and are 
heavily bought at much higher figures than those at 
which contracts could now be arranged. The nominal 
price of best rubio is 16s. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
in only moderate demand. Good average qualities are 
on sale at 17s. delivered to local users. 

Manufactured Iron and Steel.—Values of manufac- 
tured iron and steel are steady. Recently, increased 
rebates on plates, sections and joists to customers using 
British material only are bringing in a few orders, and 
several contracts for steel rails have been secured by 
Tees-side firms. Constructional steel-producing depart- 
ments are also fairly busy, but more work is needed in 
nearly all branches. Quotations: common iron bars, 
101. 10s.; best bars, 11/.; double best bars, 117. 10s. ; 








treble best bars, 12/.; iron rivets, 11/. 5s.; packing 
(parallel), 8/.; packing (tapered), 10/.; steel billets 
(soft), 61. 58. ; steel billets (medium), 7/. 12s. 6d.; steel 


billets (hard), 8/. 2s. 6d. ; steel rivets, 117. 5s. ; steel ship 
plates, 8/. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
81. 15s.; heavy sections of steel rails, 87. 10s. for parcels 
of 500 tons and over, and 9. for smaller quantities ; 
fish plates, 12/7. 10s.; black sheets (No. 24 gauge), 
8/. 10s.; and galvanised corrugated sheets (No. 24 
gauge), 117. 

Scrap.—Heavy steel scrap is in fairly good request 
at 46s, ; but other descriptions of scrap are in only light 
demand. Borings are 28s. 6d.; turnings, 32s. 6d. ; 
light cast iron, 40s.; heavy cast iron, 50s.; and heavy 
machinery metal, 52s. 6d. 





SPANISH Imports OF ELEcTRIC CaBLES.—According to 
figures issued recently by the Department of Overseas 
Trade a considerable expansion has taken place in 
Spanish imports of electric cables and wire between 
1928 and 1929. Imports for 1928 totalled 1,264 tons, 
while those for 1929 aggregated, 2,825 tons. It is 
gratifying to find that Great Britain headed the list of 
suppliers, exporting 2,031 tons to Spain in 1929. 





PrersonaL.—Mr. Hugh Campbell has become asso- 
ciated with Messrs. Clayton, Goodfellow and Company, 
Limited, and, to this concern, have been transferred the 
drawings, patterns and records which he has accumu- 
lated for many years. Mr. Campbell has left Newstead, 
Halifax, and his new address is: Messrs Clayton, Good-. 
fellow and Company, Limited, Atlas Iron Works, Black- 
burn.—Mr. W. P. Yant has been appointed supervising 
engineer of the Pittsburgh Experiment Station of the 
United States Bureau of Mines, in succession to Mr. G. 
St. J. Perrott, who has accepted a position on the 
research staff of Messrs. A. O. Smith Corporation, 
Milwaukee, Wisconsin.—Mr. George Summers, general 
manager of Messrs. The Stirling Boiler Company, 
Limited, has been appointed a director of the company. 











[JAN. 30, 1931. 





ENGINEERING. 





a 





“ADONTYX) “NI-OG X “NI-GT ao avay “POM ‘UHGNIUD ‘NJ-0G X ‘NI-Z[l JO INOW ‘E ‘OI 





IN ABEL J 




















oO NTUMANIONG,, 





(v 69€2 





L0yo.auan yp 
ASLONDOAT AQOT 
nama say 400f4 






WdiUOEtL ~470W 
PUY YLOY 0 JUALIN) 
hddng 0) 4070.4418 









S]04QUOD 
MOYING USN 





2 


t9MIT OSAINAYT PHOT 






@SLINDLI, FQ, 
07 tava 10.47U07 










z; 
HX “i oat ANd] 


aay aypunds ana] 


Sate) UsoMpeT 09 





PYOLY UTUNLW YY U0 £256 





- PHONG MeruncMp U0 rp ----------~-- +| 


(ge, avg aa ‘uoudtsosaq 40g) 


‘HLVEAHGVOUd ‘SUAANIONG ‘GALIKIT ‘ANVdKOO TOOL ANIHOVW ‘THIHOUNHO AHL ‘SUSSHW Ad AALONALSNOO 


‘SHAIUG UOLOW AANIVLNOO ATES HLIM SHNIHOVW ONIGNIYO ‘IVSUMAIND 








JAN. 30, 1931.] 


ENGINEERING. 


145 














ENGINEERING. 


Offices for Publication and Advertisements, 
35, and 36, Bedford Street, Strand, London. W.C.2. 

We desire to call the attention of our readers to 
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THE FORMATION OF BOILER SCALE. 
University viva-voce examination, was required to 
give a definition of a rhomboid. “That,” he 
sagaciously replied, “depends on what you call a 
rhomboid.” Most engineers would almost be forced 
into a similar non-committal answer if asked to 
express an opinion on the effects of scale in a boiler, 
for what one man considers a deleterious deposit 
another might certainly hold to be a protective 
coating. There are, in fact, some text books that 
plump for distilled water as boiler feed, while others 
still recommend the old, and at one time almost 
universal, marine practice of deliberately forming 


.|a thin layer of scale on the interior surface of a new 


or clean boiler before putting it into service. 

This cleavage of opinion is, broadly speaking, a 
matter of past and present. The older tradition 
dies hard, because boiler pressures, temperatures and 
rates of heat transmission are, from the point of 
view of, say, the power station engineer, in the main 
still low, and may long continue so for ordinary 
industrial plants. No doubt, in small plants with 
low rates of evaporation, the cost of providing pure 
water would outweigh that incurred by the less 
complete utilisation of the available heat in the fuel 
caused by the use of impure water, and hence, 
as the lesser evil, resort is had to mechanical or 
chemical processes for the periodic removal of scale 
when it has reached a limit determined by the 
views of the engineer-in-charge. Hence, too, the 
tendency observable in some directions to challenge 
the correctness of the data given in many books on 
the effect of scale, of varying thickness, on the 
thermal efficiency of a boiler. This scepticism may 
even encourage the design of un-cleanable boilers, 
and certainly has a mischievous effect, for any loss 
of efficiency due to scale must always remain a loss, 
and as such ought to be preventable in some way 
or other. 

With the efficiency aspect of the scale problem 
we do not at present propose to deal, but rather to 





THERE is a case on record of a youth who, at a | 


water-tube boiler. With pressures approaching or 
| exceeding 1,000 lb. per square inch, with the high 
| internal temperatures accompanying such pressures 
| and those existing externally due to increased rates 
'of combustion, it is becoming recognised that the 
metal of a boiler tube, or of those near the fire at all 
| events, has no margin for the overheating effect set 
| up by even the thinnest layer of scale. From this 
' point of view we are glad to have the opportunity 
‘of drawing attention to an interesting and note- 
worthy piece of work by Dr. Everett P. Partridge, 
| Assistant Investigator in the Department of Engi- 
‘neering Research, University of Michigan, U.S.A.. 
| on the formation and properties of boiler scale. 

The results of Dr. Partridge’s work are admirably 
summarised in the Engineering Research Bulletin 
| No. 15, issued by the University. In the section 
‘relating to the effect of scale on tube metal tem- 
| perature, referring to front-row and water-wall 
| tubes exposed to severe radiation, and with total 
| heat input rates of the order of 70,000 to 100,000 
| B.Th.U. per square foot per hour, it is assumed that 
| the safe maximum continuous temperature for tubes 
made of present-day low-carbon steel is probably 
not greater than 900 deg. F., and may be appreciably 
lower. Many will be inclined to take the more 
| conservative, though unspecified, figure. With 
| tubes having the maximum safety limit, in a boiler 
| working at 600 Ib. per square inch pressure, and 
| having a water temperature of 492 deg. F., there is 
an allowable margin of tube temperature increase 
of 408 deg. F. This would permit of the accumula- 
; tion of about 0-085 in. of a non-porous scale with 
| a heat-conductivity coefficient of 1-3, or 0-0325 in. 
of a more porous scale of a_heat-conductivity 
| coefficient of 0-5. A boiler having the same rate of 
| heat input on the tube surface would probably be 
| Safe as regards tube failure when working at 100 lb. 
| per square inch pressure up to the point when a 
| layer of scale slightly over 0-117 in. had been de- 
| posited, assuming this scale to have a conductivity 
|of 1-3. On the other hand, a boiler working at 
| 1,800 lb. per square inch, and having a water 


____ | temperature of 622 deg. F., would probably be 


| endangered by 0-058 in. of calcium-sulphate scale. 

| If the suggestion of Eberle and Holzhauer is 
| correct that scales of high porosity have extremely 
| high resistance to heat flow, and silicate scales may, 
las a result, have heat-conductivity coefficients as 
low as 0-045, this latter boiler would be approaching 
the danger limit of tube temperature with 0-002 in. 
| of such a scale on the tubes nearest the fire when 
operated at high rates of evaporation. This latter 
figure, as Dr. Partridge points out, implies that if 
the present rapid progress in boiler design is to be 
maintained, the formation of scale must not be 
almost completely, but absolutely, prevented. How 
that is to be obtained depends, it would appear, on 
| @ study of the pathology of the incidence of scale, 
; an aspect probably more important than its diag- 
|nosis. Much has been written on the effects and 
| removal of scale, somewhat less on its prevention, 
but comparatively little on the manner of its forma- 
tion, and not the least interesting part of Dr. 
Partridge’s contribution to the general subject is his 
experimental work on the mechanism of scale forma- 
tion. A highly polished metal surface, backed by 
electric heating coils, was immersed in a cell contain- 
ing the scale-forming solution to be examined. The 
cell was furnished with a glass window close to, and 
immediately opposite, the metal surface, through 
which window the scale was examined as it formed, 
either visually through a microscope or micro- 
photographically by means of a small cinemato- 
graph camera and a microscope. 

From observations thus made, Dr. Partridge has 
deduced a new theory of scale formation, which 
may be briefly stated thus: The initial deposition 
of scale crystals takes place directly on the evaporat- 
ing surface as the result of the formation of steam 
bubbles. On the heating of the film of solution 
adjacent to the hot surface, tiny bubbles appear on 
this surface. With continued application of heat, the 
bubbles grow in size and finally detach themselves 
from the surface leaving a ring of minute crystals 
on the metal, 7.e., along the line of contact between 
the steam inside the bubble, the metal and the solu- 











comment on the more serious result of scale in} tion. These crystals grow in size from contact with 


causing tube failure in the modern high-pressure | the solution, forming long needles which interlock 











and eventually produce a network resulting in a con- 
tinuous deposit of scale. If the substance deposited 
has a negative solubility slope, i.c., if the solubility 
decreases with increase of temperature, the crystals 
continue to grow by contact with the supersaturated 
liquid film at the heating surface. If, on the other 
hand, the substance has a positive solubility slope, 
the crystals may either completely re-dissolve in 
the under-saturated liquid film or the tendency 
towards re-solution may be overcome by the rate of 
deposition of new crystals by the formation of fresh 
bubbles. Experiments were conducted with solu- 
tions of calcium sulphate treated to permit the forma- 
tion of steam or gas bubbles. The formation of the 
latter was rather slow, periods as long as two 
minutes being required for the growth of crystals 
at the triple interface, but the evolution of steam 
bubbles was extremely rapid, allowing only a frac- 
tion of a second for the crystal deposition. 

The rate of formation of scale would appear to 
be a function of the rate of heat transfer across the 
surface on which the scale forms. Evidence of 
this view is adduced by a photograph of a cross- 
section of a 4-in. tube from a Bigelow-Hornsby 
boiler working at 400 Ib. per square inch pressure. 
Two tubes in this boiler had blistered after five weeks 
operation, and a section through one of them dis- 
closed the existence of a crescentic iayer of scale. 
This had a maximum thickness of 0-04 in. at the 
point where the tube was receiving radiated heat 
at the maximum rate, and decreased in thickness 
with mathematical regularity until, directly opposite 
the greatest thickness, the surface was quite free 
from scale for a width of approximately 1-5 in. 
The tubes were taken from the bridge-wall of the 
boiler, which part showed the greatest scale deposi- 
tion, it being stated that there was comparatively 
little scale at any point in the boiler proper. This 
is a concrete case of failure caused by scale in a 
modern boiler, and affords good support to Dr. 
-artridge’s contention that even the smallest amount 
of scale cannot be tolerated where high pressures 
and high rates of heat transfer are concerned. At 
the same time, it is admitted that overheating of a 
tube wall may be set up by the formation of a con- 
tinuous steam film. Another possible cause of over- 
heating in the tubes near the fire in a present day 
water-tube boiler may lie in the absence of any pro- 
tective layer of greasy soot on such tubes. With the 
lower rates and a less complete degree of combustion 
commonly obtaining in the past, such a layer was 
far from uncommon, and in this connection reference 
may be made to certain experiments in heat trans- 
mission through boiler plates made some years ago, 
in which the mere wiping over of the plate on the 
fire side with a greasy rag sufficed to affect the 
results considerably. 

Two other points emerging from these old tests 
may be mentioned as of some interest. The rate of 
heat transmission was found to be influenced by the 
carbon content of the steel, the plate containing 
the smallest percentage of carbon possessing the 
least conductivity. The rate was also affected, and 
to a more marked degree, by the surface condition 
of the plates, i.e., when left rough as received from 
the mill, or rough or smooth machined. In the latter 
connection, it may be pointed out that Dr. Par- 
tridge’s experiments on scale formation were carried 
out with highly-polished heating surfaces, though he 
also considers the possible effect of the entrapping of 
scale by a rough surface. In his experiments it was 
found that calcium-sulphate scale was formed in a 
similar manner, and in comparable amounts, on 
heated surfaces of glass, nickel, chromium, silver, 
chrome-nickel-iron and low-carbon steel, as well as 
on a steel surface covered with «. heavy layer of oxide 
burned on in an electric oven at red heat. 
case did the scale appear to be bonded in any degree 
to the surface upon which it had formed. The scale 
invariably cracked off cleanly from the surface in 
large pieces. 

We have not, in the above, covered the whole 
of Dr. Partridge’s investigations ; a few points only 
have been taken up, but reference may be made 
to his conclusions on two of the more recent 
methods of scale prevention. He admits, though 
rather grudgingly we think, that internal treat- 
ment with organic colloids may have some pos- 
sibilities for use in boilers not worked at high 
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ratings or under high pressures, but declares more 
emphatically with regard to electrical systems that 
they are not well based theoretically and have not 
yet been demonstrated on a satisfactory basis. An 
impartial investigation of both systems is recom- 
mended. We agree that investigations of this kind 
are useful, but think that such expressions of opinion 
as above reported are likely to be regarded as having 
a somewhat ex parte flavour when made prior to an 
investigation. Pending this, the Scottish law term 
of “ not proven ” would seem to be the safest to use. 








THE AEROPLANE ACCIDENT 


MEOPHAM. 


THE fact that structural failures of aeroplanes 
in flight have been extremely rare may, we think, 
be taken as evidence that the forces involved are 
generally understood and carefully provided for, 
and when the obvious necessity for reducing struc- 
tural weights to the minimum consistent with safety 
is borne in mind, it is apparent that the close co- 
operation between scientific investigators and men 
of practical experience that has characterised the 
aircraft industry has been fully justified by the 
results. In spite of this, however, it appears that, 
in certain types of aircraft and under particular 
flying conditions, stresses greatly exceeding those 
normally allowed for in design may sometimes be 
developed with disastrous results. 

This is clearly brought out by the very able report* 
of the Accidents Investigation Sub-Committee of 
the Aeronautical Research Committee on the acci- 
dent to the aeroplane of the Junkers F.13ge type, 
bearing the registration letters G-AAZK, at 
Meopham, Kent, on July 21, 1930, by which the 
pilot, assistant pilot, and four passengers, 7.e., the 
whole of the occupants, lost their lives. The 
machine was a single-engined low-wing cantilever 
monoplane of all-metal construction, built at the 
Junkers Works, Dessau, early in the year, and as 
it had only been in the air a little over 100 hours 
before the accident, it may be regarded as practi- 
cally new. The design originated as far back as 
1919, and has not been altered materially since that 
time. About 400 machines of this type, including 
| some of the earliest examples, are still in use in all 
| parts of the world, and only three previous cases of 
| structural failure have been reported; all these 
| failures have been attributed to the controls having 
| been used too violently. The long experience 
| available has shown that this type of machine, in 
| general, is easy to fly, and has no undesirable 
| characteristics, the particular machine in question 
| being no exception in these respects. 
| On the day of the accident, the machine, which 
was owned by Messrs. Walcot Air Lines, Limited, 
|had flown from Berck, on the coast of Northern 
France, to Croydon and back without any untoward 
incident, except for a slight leakage from an 
exhaust joint which the pilot considered to be too 
| trifling to need remedying. The weather con- 
ditions, however, were bad, and the air extremely 
|bumpy. It was on a second journey from Berck 
| to Croydon that the accident occurred. The 
|machine, when flying near Meopham, was seen to 
/enter a cloud, a loud noise being heard almost 
| immediately afterwards, and fragments, which were 
| distributed over a distance of about 1} miles, 
| were observed to fall out of the cloud. As the 
| machine was invisible at the time of the accident, and 
| there were no survivors, the investigations as to the 


|cause had to be made mainly by examining the 
| wreckage, it being necessary, of course, to distinguish 
| between the fractures which occurred in flight and 
| the damage done by impact with the ground. From 


| these investigations it would appear that the engine, 
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| with its mounting and the front portion of the 
fuselage, became detached, the port main plane broke 
| off, the whole tail unit was detached by the fracture 
of the fuselage just in front of the fin, and the port 
tailplane was broken off at mid-span, this portion of 
the tailplane and the corresponding portion of the 
elevator having folded together. 
As would be expected, various more or less plaus- 








* Aeronautical Research Committee Reports and 
Memoranda No. 1360. Technical Report by the Accidents 
Investigation Sub-Committee on the Accident to the Aero- 
plane G-AAZK at Meopham, Kent, on July 21, 1930. 
H.M. Stationery Office. [Price 5s. 6d. net.]} 











considered by the Sub-Committee, but were readily 
disproved either by evidence obtained or by exami- 
nation of the wreckage. Among such possible 
causes eliminated were defects in the structure or 
assembly, and the presence of faulty or inferior 
material. The suggestion that the machine might 
have been broken by a too violent use of the controls 
was, however, closely examined. Detailed investiga- 
tions into the strength of the machine were made, and 
these showed that, with a too sudden flattening out 
of the flight path, the wings would break before the 
tail. With one wing broken away it was highly 
improbable that the tail could be wrenched off the 
fuselage in the air, as had undoubtedly occurred 
in the case in question. This possible explanation 
of the accident was therefore abandoned. Another 
theory examined by the Sub-Committee was that 
the accident had been caused by tail flutter, a model 
being made and tested in a wind tunnel at the 
National Physical Laboratory to investigate this 
point. It was found, however, that this phenomenon 
would only develop at speeds exceeding 250 miles 
per hour, which would be well above the speed 
range of the machine in question. 


Another possible cause of tail oscillation, on which 
but little information is at present available, is 
known as “ buffeting.” It is caused by eddies 
from the main planes passing over the tail plane, 
and is known to occur on some low-wing mono- 
planes as the machine approaches the stalling 
attitude. The phenomenon, we understand, has 
been noticed on more than one type of aeroplane, 
when flying at a high angle of incidence just prior to 
landing, but has not previously been investigated. 
Experiments made on the model used for the tail- 
flutter experiments showed, however, that mild 
buffeting would occur at attitudes corresponding to 
slow-speed flight near the stalling speed, while at 
higher speeds at the same attitude the buffeting 
would increase to such an extent that the tail 
would have been broken off at speeds well below the 
cruising speed. -Normally, of course, the angle of 
incidence at the cruising speed is small, but in the 
event of a machine suddenly encountering an 
upward current while flying at the normal cruising 
speed, the effective angle of incidence would be 
increased, and the flying conditions would be quite 
consistent with the inception of violent buffeting. 
As previously mentioned, the air in the locality of 
the accident was very bumpy, and the flight con- 
ditions difficult, and up currents and turbulence 


in the cloud are quite likely to have temporarily 


affected the attitude of the machine to the extent 
necessary to produce buffeting. From the model 
experiments, above referred to, it appears that, 
with an angle of incidence of 15 deg., permanently 
violent buffeting occurred at an air speed corre- 
sponding to a speed of 83 m.p.h. in the full-size 
machine. This angle of incidence could be attained 
in a machine having a normal cruising speed of over 
100 m.p.h. if it suddenly entered an upward current 
having a velocity of the order of 30 ft. per second. 
The presence of up currents of this intensity at 
the time and place of the accident is considered by 
the meteorological experts to be possible, so that 
all the conditions incidental to the production of 
buffeting were probably present. If the tail were 
broken off from this cause, rendering the machine 
quite uncontrollable, the other breakages would 
follow, with the disastrous results recorded. 

The Sub-Committee, we think, are to be con- 
gratulated on what appears to be a very reasonable 
explanation of an occurrence, which, without it, 
would have been mysterious. If their reeommenda- 
tion that the phenomenon of buffeting should be 
investigated further is carried out, as it certainly 
should be, the data necessary to enable aircraft to be 
designed so that the trouble may be avoided will 
most probably be forthcoming, and one of the few 
remaining dangers of flying will thus be removed. 
Another recommendation which will meet with 
general approval is that measurements should be 
made of the form of air turbulence known as 
“ bumpiness,” in order to define the size, distribu- 
tion, and sharpness of vertical currents, since infor- 
mation on these matters is required to determine 
the load factors for which aeroplanes should be 
designed. 
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The Sub-Committee, of which Lieut.-Colonel | total of 2,243,000. The minimum width of trench 
M. O’Gorman is Chairman, consists of Professor | necessary’ to accommodate these cables would be 
L. Bairstow, Messrs. J. S. Buchanan and G. B. | 10 ft., and this would have to be increased to at least 
Cockburn, Sir R. T. Glazebrook, Professor B. M. | 17ft., where the joints in the 132-kv. cables occurred. 
Jones, Sir J. E. Petavel, Professor A. J. Sutton | 'If, on the other hand, for the sake of reliability, 
Pippard and Mr. H. E. Wimperis, while Mr. J. L. | | 66-kv. cables were used throughout, the cost would 


| 
Nayler is secretary. 





The experiments on flutter | be considerably increased, especially as it would 
and buffeting, referred to above, were carried out | be necessary to select an alternative and longer 
by Mr. R. A. Frazer and Dr. W. J. Duncan, who | route. 
give an account of their valuable and interesting | Further, a survey shows that it would be very 
work in an appendix to the report. | difficult, if not impossible, to find room for these 
| cables, having regard to the existing congestion 
THE FULHAM POWER STATION | under the streets, while emphasis is also laid on the 
| undesirability of transmitting so large and important 
INQUIRY. /@ load under one road. Moreover, about 30-1 
Tue Electricity Commissioners have shown | million kw.-h. annually would be lost in transmission, 
commendable promptitude in publishing the result | the cost of which, together with the capital charges 
of the public inquiry they held last December into|on the system, would amount to 97,9901. and 
the application of the Fulham Borough Council to | 140,230/. in the two stages of development, or a total 
extend their Townmead-road generating station. | of 238,220]. The alternative of laying cables in 
Normally, a tribunal of this kind is concerned with | the bed of the river is not considered practicable. 
ascertaining the probable growth of the electrical |The conclusion is therefore reached that to build 
demand in the area served, and, having done so,/a station down river would involve a net annual 
how that demand can best be met. In this case, | additional cost of between 97,0001. and 116,0001. in 
matters were complicated by the fact that, as | the first stage and between 198,0001. and 243,000I. 
Fulham is a selected station, the requirements of | in the second stage. An incidental result would 
London as a whole had to be considered, and by the | probably be that owners of selected stations would 
additional circumstance that the proposal had | have to be supplied by the Central Electricity Board 
raised the opposition of the London County Council at a loss, owing to the limitations which the 1926 
and the Borough Councils of Westminster, Kensing- | Act imposes on the price which that body may 
ton and Chelsea, not to speak of numerous other | charge. 
official and semi-official bodies, all of whom were| Alternatively, the extension of existing stations 








concerned lest the operation of the station should 
harmfully affect the amenities of the neighbourhood. 
As the Commissioners point out, the entrance of 


these persons upon the stage has at least enabled | c 


every aspect of this question to be clearly and fully 
presented. We only hope that we are over pessi- 
mistic when we express the fear that this will not 
be the end of the matter. 

The need for a further station to meet the 
increased demand was soon made out. The 
latest estimates show that more than 153,000 kw. 
of extra-generating plant will be required in the 
South-East England area in 1933-34, and that 
further additions of about 175,000 kw. per annum 
will be necessary in each subsequent year until 
1940-41. The initial capacity of 132,000 kw. at 
Fulham is, therefore, less than one year’s require- 
ments, while the total proposed for the site, viz., 
318,000 kw., is less than two years’ requirements. 
As regards the west end of London more particu- | 





could only be effected by the installation of much 
smaller sets than the 60,000-kw. units proposed for 
Fulham. There would, therefore, be no saving in 
sapital expenditure, while the increase in the coal 
consumption would mean an additional charge of 
from 376,0001. to 602,000/. per annum. In other 
words, the cost of energy thus produced would be 
from 65 per cent. to 104 per cent. greater than if it 
were generated in one large station. The inevitable 
conclusion is that, from the economical as well as 
from the technical point of view, the Fulham site 
has everything to recommend it. 

The question then remains: would the erection of 
such a station inflict such damage to the amenities 
of the neighbourhood and the health of the popula- 
tion as to make almost any effort to prevent this 
damage worth while? On this point the Commis- 
sioners state that they are satisfied that any 
nuisance arising from the emission of grit and 
sulphurous fumes can be obviated by the installa- 


larly, the principal grid points are at Wimbledon, | tion of proper plant, and that the effluent from this 


Woking, Uxbridge, Fulham, 
Willesden, and the loading on these points is| 
estimated to reach 320,000 kw. by 1933-34 and | 
516,000 kw. in 1940-41. 
years, 144,000 kw. will be generated at Willesden and | 
Wandsworth, and some 52,000 kw. will be imported, | 
leaving about 123,000 kw. to be obtained from other 
sources. By 1940-41, the latter figure will have | 
increased to 293,000 kw. It may be added that, up | 





Wandsworth and | plant can be rendered harmless if the conditions laid 


| down by the Port of London Authority are observed. 
|The opinion is also expressed that carbon dioxide 


In the former of these | | from the flue gases would not reach the ground level 


in sufficient concentration to constitute a danger. 
The final upshot is that consent has been given 
to the proposed extension on the condition that the 
Corporation shall take the best known precautions 
for the due consumption of smoke and for preventing, 


till now, all estimates of the growth of electrical as far as is reasonably practicable, the evolution of 


demand have been on the conservative side, and | oxides of sulphur. 


It is added that, while it might 


there are factors which indicate that this experi- |be considered desirable to attach more definite 


ence is likely to be repeated. 
that this demand can be met by extending the 
Fulham station, by importing energy from a new 
station on the lower reaches of the Thames, or by 
extending existing stations in the west end. In 
deciding between these alternatives, two questions, 
one economical and the other what may be called 
esthetic, have to be considered. 

As regards the first, the estimated capital cost of 
the first section of the new station is 2,791,000I., or 
21-11. per kilowatt, and of the completed station, 
5,530,0001., or 17-41. per kilowatt installed. Simi- 
larly the running costs would be 0-2554d. and 
0-2333d. per kilowatt-hour generated. A station 
of the same size could probably be built on a down- 
river site at the same, or slightly less, cost, but 
to use it to supply the demand in the west end, a 
transmission system at least 184-route miles long 
would have to be provided. This, in the first place, 
would have to consist of four 66-kv. cables, capable 
of carrying 120,000 kw., the cost of which would 
be at least 889,000/. For the transmission of a 
further 180,000 kw. it might be possible to use four 











It therefore appears | conditions to the operation and maintenance of 


the station, the Commissioners of Works have wide 
powers to impose conditions for the prevention of 
nuisance, and it is, obviously, undesirable that 
these conditions should be duplicated. 

At the close of the inquiry, the London County 
Council submitted a set of suggested conditions, 
and it is recommended that the Commissioners 
should consider these in consultation with the 
Commissioners of Works. These propose that the 
sulphur content of the flue gases should not exceed 
0:02 grain per cubic foot, that no opaque smoke or 
grit shall be emitted to such an extent as to cause a 
nuisance, that the chimneys shall not be less than 
300 ft. high, that satisfactory arrangements shall 
be adopted for warming the gases before discharge, 
that periodic analyses of the gases and discharged 
water shall be made and be available to the London 
County Council, and that, if improved plant is 
discovered, such improvements shall be introduced 
at Fulham when the Electricity Commissioners 
require it. Finally, a touch of humour was added 
to the situation by a proposal that a halt should 


132-kv. cables, which would cost 1,354,0001., or a| be called to electrical development until the new 





147 








Battersea station had been in operation for six 
months. This suggestion received a more polite 
negative than it deserved. Battersea will not be 
ready until the spring of 1933, and the existing 
plant will not safely carry the load after the autumn 
of that year. From that date until 1936, the time 
required to build the new station, it would therefore 
be impossible to make any new connection to the 
mains. Apart from the fact that the Commissioners 
have no powers to impose such a restriction, the 
suggested course would increase the consumption of 
raw coal, with its consequential atmospheric 
pollution. 








NOTE. 


THE DEVELOPMENT OF ELECTRICAL DISTRIBUTION. 


The Minister of Transport could not be described, 
even by his dearest enemy, as other than energetic. 
Having stirred up, if not removed, the debris in the 
Augean stable of transport, he has now turned his 
attention to the different, if not less difficult, 
problem of engendering greater enterprise among 
the public distributors of electricity. In a series 
of speeches delivered to representatives of those 
bodies in Glasgow, Manchester and London, he 
developed the theme that an immediate start 
should be made in speeding up the construction of 
distribution networks in advance of the normal 
programme, so as to stimulate employment and to 
hasten the dawn of the all-electric age. The 
arguments he advanced in favour of this policy in 
London may be taken as typical of those advanced 
in the other two cities. During the twelve months 
ending December 31, 1930, he said, 3,243 million 
kw.-h. had been generated in the South-East Eng- 
land area, compared with 2,984 million kw.-h. in 
the twelve months ending March 31, 1930. The 
corresponding figures in the East England area 
were 69-1 million kw.-h. and 62-8 million kw.-h. 
Nevertheless, there was no doubt that a further 
great increase in consumption was possible before 
saturation was reached, and he therefore felt on 
safe ground in urging the undertakings to show 
the greatest possible industry in accelerating 
development, even though part of his appeal was 
directed to an immediate stimulation of employ- 
ment. In the two areas mentioned, there were 
about 1,180,000 consumers, of whom probably not 
more than 20 per cent. were enjoying facilities in 
the way of assisted wiring or hire-purchase schemes, 
and many undertakings were not offering these 
facilities at all. This was one way in which more 
progress might be made. Another was to lay 
cables in every street. Yet another was given 
by Mr. J. C. Dalton, who pointed out that of 
the estimated 16,000,000,000 h.p. of machinery in 
use in the country to-day, not more than 50 per 
cent. was electrically driven. Conversion had been 
hampered by trade depression, and -+he suggested 
that the Government should assist manufacturers 
to effect the necessary change. The magic phrase, 
Government assistance, also made its appearance 
at the Manchester meeting, at which representatives 
from undertakings in the area lying between 
Carlisle and Birmingham were present. Mr. F. 
Wilson hinted that Liverpool was moving as fast 
as was practicable, and that any additional ex- 
penditure would be unremunerative and harmful 
to financial stability. He was supported by Mr. 
Beale, of Birmingham, who thought that prosperous 
was not the right word to use of the electrical 
industry. The implication of both these state- 
ments is clear, but such pessimism is not actually 
justified, neither is it supported by facts. Some 
undertakings, unfortunately nota great many, have 
shown considerable energy on the lines suggested by 
the Minister, and these have proved to be among 
the most successful. The others might follow their 
example with equally good results. It is eminently 
a case of where there’s a will there’s a way. The 
present trade depression offers an excellent chance 
of increasing the domestic load, but to do this 
requires, in the first case, that the supply shall be 
available, and, in the second, that the prospective 
consumer shall be assisted to provide the necessary 
installation. Undertakings should be able to 
perform both these tasks without undue strain on 
their resources. 
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|and the accompanying quays, the increased size | Slipway Company provided the machinery, but 
THE LATE MR. ANDREW LAING. | of the new buildings, the re-arrangement of machi- | it is, perhaps, more convincing to state that the 
Ir is with great regret that we have to record | nery, and the pride aroused by the installation of | horse-power of the engines put into vessels during 
the removal of a name, widely known in marine | the 130-ton sheer legs—changes due in the first place | Mr. Laing’s association with both the Fairfield and 





engineering circles both in this country and abroad, | to Mr. Laing. Wallsend Companies totals something like five 
from the active list to the engineers’ roll of honour,! In October, 1896, Mr. Laing became general | million. 
by the death of Mr. Andrew Laing, C.B.E., general | manager of Messrs. Wallsend Slipway and Engi-| The work for which Mr. Laing was responsible 


manager and director of Messrs. Wallsend Slipway | neering Company, Limited, Wallsend-on-Tyne, and | in the war period of 1914 to 1918 was remarkable 
and Engineering Company, Limited, on Saturday, | here his organising skill was again brought out.| both from its extent and its variety. Altogether 
January 24. Mr. Laing’s activities, continuous 


The class of work undertaken at Wallsend had/68 vessels were engined, including battleships, 








and highly successful, in the development of ma- | hitherto been machinery for ordinary cargo vessels, | cruisers, destroyers, submarines, mine-sweepers, 
chinery for both the Naval and Merchant services | with repairs and reconditioning of structures and | train-ferries, ice-breakers, oil tankers and cargo 
are so marked and outstanding that it is almost | hulls, but now the field had to be expanded to’ vessels, and having an aggregate horse-power of 


superfluous to recapitulate 
them, but as a mark of ap- 
preciation we, nevertheless, 
present a brief review of his 
professional life. Mr. Laing 
was born on January 31, 
1856, in Edinburgh, and 
received what was known at 
that time as a commercial 
education, as opposed to the 
more usual classical one, at 
a school at Morningside, sub- 
jects such as architectural 
drawing being studied, as 
it was at that time taken for 
granted that he would con- 
tinue his father’s prosperous 
business of a builder and 
contractor. The boy, how- 
ever, had other ideas, and 
succeeded in getting them 
accepted, with the result that 
at the age of 16 he was ap- 
prenticed to an Edinburgh 
firm of engineers and mill- 
wrights, Messrs. Hogg and 
Walker. The general nature 
of the work undertaken by 
the firm was useful in pro- 
viding an all-round training, 
and, as was often customary 
in small works, the apprentice 
passed through all the depart- 
ments, including not only the 
drawing office but the general 
offices, in which he obtained 
some idea of the commercial 
side of engineering. 

The period of apprentice- 
ship lasted five years, and 
in 1877 Mr. Laing became 
an engineering draughtsman 
with Messrs. John Elder and 
Company, Govan, a firm 
afterwards becoming the 
Fairfield Shipbuilding and 
Engineering Company, Limi- 
ted. At Fairfield Mr. Laing’s 
progress was remarkably 
rapid. He became chief engine 
draughtsman in 1881, assis- 
tant manager in 1885, engine 
works manager in 1887, and 
became a director of the com- 
pany in 1890. The arrival 
of Mr. Laing at Fairfield was 
practically coincident with 
the laying of the keel of the 
well-known Arizona, from 
which vessel the modern 
Atlantic liner may almost be 


THe Late Mr. ANDREW LaING. 





1,346,290. Later, the pro- 
pelling machinery for H.M. 
battleship Nelson, of 45,000 
designed horse-power, was 
constructed under the person- 
al supervision of Mr. Laing, 
and has been recognised as 
giving excellent results as 
regards fueleconomy. Astill 
more recent example of the 
firm’s work is the machinery 
for the flotilla leader H.M.S. 
Codrington, one of the fastest 
vessels in the Service. This 
side of Mr. Laing’s activities 
is of necessity somewhat 
barely treated, but those who 
came into contact with him 
during the strenuous days of 
the war cannot fail to re- 
member the living quality of 
his loyalty to his country and 
his work. He was awarded 
the C.B.E. in May, 1917. 
Research work had a fasci- 
nation for him. He was 
on committees too numerous 
for us to mention; had done 
pioneer work at Fairfield on 
the use of steel instead of 
copper for pipes, on the pro- 
portions of forced-draught 
fans, and so forth; while at 
Wallsend the long series of 
experiments which culmina- 
ted in the development of the 
Wallsend-Howden system of 
oil firing may be noted. Mr. 
Laing belonged to a number 
of professional societies, hav- 
ing become a member of the 
Institution of Naval Archi- 
tects in 1893 and a vice-presi- 
dent in 1916. His membership 
of the Institution of Civil 
Engineers dates from 1894. 
He was an Honorary Fellow 
of the North-East Coast In- 
stitution of Engineers and 
Shipbuilders, and a member 
of the Institution of Engineers 
and Shipbuilders in Scotland. 
He was also a member of 
The American Society of 
Naval Architects and Marine 
Engineers, and of The Ameri- 
can Society of Naval Engi- 
neers. In addition to being 
a director of the Wallsend 
Slipway and Engineering 
Company, Limited, Mr. Laing 


said to date. The three-cylincer compound engine | include the greatly differing machinery of warships, | also served on the board of Messrs. Swan, Hunter 
was just then coming in, but in the Campania, | with that for large liners. The works at Wallsend | and Wigham Richardson, Limited, and on that of 
one of the long string of names following the| were reorganised without dislocation, and as a/|the Newcastle and Gateshead Gas Company. 
Arizona, a five-cylinder part-tandem, three-crank, | result of the increased capacity of the Tyne thereby | He was always a workman with his workmen, 
triple-expansion engine was adopted by Mr. Laing. | effected, that river saw the building of liners of the |and inspired confidence in them no less than 
The history of these famous vessels and their|Cunard type, and the expansion of naval ship-|in the firms he was connected with, a fact borne 
achievement in reducing the time of the Atlantic | building both in size and type of vessel. In remind-| witness to by the sending of H.M.S. Queen 
passage will be found recorded in past issues of | ing engineers that the machinery of the Mauretania | Elizabeth straight into action without sea trials. 
this journal, as will also that of numerous other | was constructed under Mr. Laing’s personal super-| Mr. Laing bore his years remarkably well, and 
vessels for the machinery of which Mr. Laing was | vision, we do not overlook the fact that he was also | his death, following a chill caught on a visit to 
responsible ; but the facts relating to the reorganisa- | consulted upon the reconditioning of her turbines, | London, came as a great surprise to those associated 
tion and extension of the works necessary for their | which enabled her to beat all her previous records | with him. He leaves behind him with the latter 
production are not so patent. No doubt, however, | after twenty-two years’ active service. A long list | memories of a considerateness and helpfulness not 
some of the older generation of engineers will| of noteworthy vessels might be added on the side | always associated with those who have themselves 
remember the great changes made in the old works of the mercantile marine for which the Wallsend | to bear the responsibilities of high office. 











JAN. 30, 1931.] 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


AN ordinary general meeting of the Institution 
of Mechanical Engineers was held on Friday, 
January 23, at Storey’s-gate, St. James’s Park, 
the President, Mr. L. St. L. Pendred occupying the 
chair. 

ELECTION OF OFFICERS. 


The minutes of the previous meeting having 
been read, the Secretary announced the names 
of those members of Council who were due to 
retire, and also read a nomination list for the 
vacancies, as suggested by the Council. The latter 
was as follows :—As President, Lieutenant-Colonel 
E. Kitson Clark; as Vice-Presidents, Mr. William 
Taylor and Sir Archibald J. C. Ross; as Ordinary 
Members of Council, Mr. E. Bruce Ball, Mr. Asa 
Binns, Colonel A. E. Davidson, Mr. Herbert N. 
Gresley, Lieutenant-Colonel C. H. Kuhne (Associate 
Member), Major-General Sir Philip A. M. Nash, 
Mr. David E. Roberts, Mr. Frederick Samuelson, 
Major Stephen J. Thompson, and Mr. W. A. Tookey. 
It was pointed out that as seven Ordinary Members 
of Council were retiring, and the Council had sug- 
gested ten names, there would be a ballot, and the 
President then invited members to submit such 
additional names as they considered desirable. As 
none were forthcoming, it was announced that the 
names which had been read would form the com- 
plete nomination list on which the election would 
take place at the next Annual Genera] Meeting. 


HicH-PRESSURE LOCOMOTIVES. 


Mr. H. N. Gresiey was then called upon to 
present a paper on “ High-Pressure Locomotives.” 
Mr. Gresley read the paper in abstract, but expanded 
some parts of it, such, for instance, as that dealing 
with the course of the smoke in a locomotive 
travelling at a high speed. We reproduce the paper 
in abridged form on page 153. The President, in 
calling for a vote of thanks to the author of the 
paper, commented on the attendance at the meeting. 
A locomotive paper, he said, always attracted 
many members, but on this occasion he thought 
that the size of the gathering had additional signifi- 
cance, in that the chief mechanical engineer of a 
railway of the country which was the birthplace of 
the locomotive, was describing an engine for which 
he was responsible, and which might be regarded as 
wholly British in principle, as well as construction. 
The meeting was then thrown open for discussion. 

The first speaker, Mr. Scarth, said he was of the 
opinion, comparing the L.N.E.R. locomotive with 
the high-pressure engines of the United States and 
the Continent, that, apart from fuel economy, it 
seemed likely to be more successful in keeping 
down maintenance and renewal charges. Mr. 
Gresley and Mr. Yarrow were to be congratulated 
on the boiler they had evolved, particularly on the 
pronounced simplicity of its pressure parts and 
ancillaries. Though the usual Yarrow form had 
been, to some extent, departed from, an outstanding 
feature of Yarrow practice had been retained in the 
reduction to a minimum of riveted and bolted 
joints. The tubes could all be inspected internally 
on removing one manhole door from the saturated 
steam drum, and externally were readily accessible 
from the fire-box or smoke-box, whilst ashes, etc., 
were easily removed ; these were important points 
in locomotive work, in which time for inspection 
and cleaning was limited by the conditions of 
service. It was gratifying to learn that there had 
been no troubles in working, as leaky tubes might 
have been expected to result from the heavy vibra- 
tion of a locomotive. No doubt this fact would 
encourage the development of this type of boiler 
for still higher pressures. 

It was stated in the paper that, although the 
working pressure was much higher than in the 
usual locomotive boiler, the cost of the water-tube 
boiler was not substantially different from one 
having the ordinary wide fire-box. If an appreci- 
able demand arose, the cost of the locomotive water- 
tube boiler was likely to be still further reduced. 
The increasing use of forged drums in the large 
number of Yarrow water-tube boilers, recently 
installed in the merchant marine, had enabled the 
steel makers to offer seamless boiler drums at 





considerably cheaper rates than were ruling a few 
years ago. He had attended some of the trials of 
the L.N.E.R. locomotive, and had been impressed 
by the almost complete absence of rolling and 
vibration at all speeds. The amount of rolling 
noticeable on the foot-plate was, in fact, much less 
than at the end of a corridor coach on an express 
train. Apparently the even motion resulted from 
the careful balancing of the moving parts, combined 
with an effective system of suspension. The stream 
lining of the smoke-box resulted in the smoke 
being thrown well clear of the cab windows under 
all conditions. The author had pointed out that 
the engine built by the American Locomotive 
Company in 1922 marked the first distinct advance 
in boiler pressure on a main-line locomotive, and 
it might be mentioned that Messrs. Yarrow and 
Company had been approached by the American 
Locomotive Company in that year, and had acted 
as consultants for the boiler of that engine. As 
further examples of similar locomotives for the 
same railway were given in the paper, it might 
well be assumed that the authorities concerned were 
satisfied as to the economy and practicability of 
using high-pressure steam. 

Mr. Wempe made some brief comments on the 
German locomotives, particularly to the original 
Schmidt-Henschel engine which was not, however, 
now running. He had no information as to the 
results obtained from it. In the case of two other 
Schmidt-Henschel locomotives, additional tubes 
had been installed in the fire-box, and the results 
were very good. It was stated that the fuel con- 
sumption was 20 per cent. less than that of the 
normal State railway locomotives, and that the 
handling was very simple, with costs not higher 
than the normal. On inspection, the tubes were 
found to be in good condition, five of them had 
been cut open longitudinally, and it would appear 
that the circulation was very good. 

Mr. Haffner, Chief Engineer of the French State 
Railways, said that he shared the author’s views 
as to the advisability of proceeding with high- 
pressure experiments by degrees, and the L.N.E.R. 
locomotive having a pressure of 450 lb. per square 
inch, was accordingly of much interest to him. 
Comparing it with the other types of high-pressure 
locomotives in which a pressure of about 900 Ib. 
per square inch was obtained by successive evapora- 
tive stages and the high-pressure boiler was coupled 
to a low-pressure one, the engine had the merit of 
retaining the simplicity of construction of the 
normal locomotive, which would undoubtedly 
facilitate maintenance, a fact of great importance. 
At the same time, the advance made by the 
Schwartzkopff-Léffler, Winterthur, and Schmidt- 
Henschel engines should not be overlooked. The 
trials of the last named on the Paris, Lyons and 
Mediterranean Railway, and those of the Winterthur 
engine on Eastern Railway of France, had not been 
of sufficient duration as yet to enable a definite 
conclusion to be reached. It had only been pos- 
sible to compare the Winterthur engine with a 
tender engine of similar power. It was rather 
small for its work, but the fuel consumption per 
horse-power-hour was markedly less than that of 
locomotives it was designed to replace. In conclu- 
sion, he thought that further experience was 
necessary in the several countries concerned, before 
a definite opinion could be formulated. 

Mr. Roger spoke next, and, in stating that he 
was working with Mr. Haffner, said he shared that 
gentleman’s opinion as to the course of development 
of high-pressure locomotives. He thought Mr. Gres- 
ley’s use of a pressure of 450 Ib. per square inch was 
judicious. The ideal underlying the use of a 
pressure of 900 lb. per square inch in the Swiss 
locomotive was, primarily, economy in fuel con- 
sumption. This had also influenced the German 
work on the Schwartzkopff-Léffler and Schmidt- 
Henschel locomotives, and it must be admitted that 
the designers had done good work in trying the 
very high pressures adopted. 

Sir Henry Fowler expressed appreciation of the 
author’s candour in laying his experience before the 
Institution at this stage, as it was usual to defer 
doing so until the saving effected by a new design 
was fully established by a long period of working. 
He had had some opportunities of watching high- 








pressure locomotive work abroad recently, a 
reference to which might be of interest. One of 
these occasions was quite a long run on the James 
Archbald of the Delaware and Hudson Railway 
Company, and though some of the load had been 
taken off, yet the engine went up a steep bank with 
an appreciably heavy load and he was much im- 
pressed by the ease with which it had tackled its 
work. While speaking of what Mr. J. E. Muhlfeld and 
Messrs. Yarrow had done with regard to high-pres- 
sure development on that railway, the progressive 
spirit shown by Mr. L. F. Loree, its president, and 
of Mr. G. S. Edmonds, its superintendent of motive 
power, should not be forgotten. This was only one 
of the directions in which the railway company was 
working. He had had an excellent run, and could 
tell quite readily that the coal consumption was low 
for the work undertaken. Later he had had a good 
run with Mr. Vallantin on a Schmidt-Henschel 
locomotive on the Paris, Lyons and Mediterranean 
Railway. He believed the load was 550 tons, and 
there was a gradient rising to 1 in 200. The speed 
was as high as the French Government regulations 
permitted, and the performance was very satisfac- 
tory. He hoped to have the opportunity of in- 
specting the Schwartzkopff-Léffler locomotive very 
shortly. 

Continuing, Sir Henry said he looked forward 
to seeing consumption and maintenance figures of 
the L.N.E.R. engine at a later date ; meanwhile he 
could express appreciation of the simplicity of its 
design as compared with, say, the Léffler engine. 
The design of water-tube boilers for locomotives, 
he might mention, went back a long way. For 
example, in 1909 he had had an opportunity of 
running a locomotive with a boiler having a Brotan 
fire-box, which was of the water-tube type. Import- 
ant work had been carried out on the Baltimore 
and Ohio Railway, whose chief superintendent of 
motive power, Col. G. H. Emerson, had overcome 
the difficulty of keeping clean the tubes, incidental 
to the Brotan fire-box, by using headers of square 
section with a plug opposite the end of each tube. 
He was not very happy as to the effectiveness of the 
oil-separator in the Léffler boiler. Much depended 
on this apparatus, and he would hesitate to consider 
the adoption of a locomotive on which oil might find 
its way through to a heating surface. He was 
interested in the author’s remarks regarding the 
method adopted for the prevention of scale, which 
difficulty had been met in the Schmidt-Henschel 
boiler in a quite different way, and would be glad 
to have further particulars of the tube-cleaning 
apparatus referred to, but not described, in the paper. 
The temporary hardness was not difficult to dispose 
of by deposition in the drums, but dealing with the 
permanent hardness might be a more serious matter. 
The chimney of the L.N.E.R. engine was interesting. 
He presumed it had not been found possible to 
adopt a wind cutter higher at the back than at the 
front. He himself had found it possible to keep the 
smoke away from the cab windows by an apparatus 
of this kind. He assumed that the weight of the 
boiler was not heavier than one of the more usual 
type on an engine of approximately the same power. 

Sir John E. Thornycroft said he could appreciate 
the success obtained in the L.N.E.R. locomotive as 
he had had a lifelong acquaintance with the difficul- 
ties attendant on the use of high-pressure water-tube 
boilers. He had, as a matter of fact, been taken at 
the early age of ten on a ship fitted with a Perkins 
water-tube boiler working at 400 lb. per square inch. 
In the early days of water-tube boilers much time 
was spent in cleaning or replacing tubes which had 
suffered from scale deposition. He hoped the 
author would find the permanent hardness, as well 
as the temporary hardness, of the feed-water, to be 
deposited in the form of mud and sludge in the 
drums, and thus kept out of the steam generating 
tubes, but it must not be forgotten that a vigorous 
circulation was one of the best preventives against 
scale deposition. If the boiler was worked really 
hard it was important to see that the bank of tubes 
was sufficiently deep to allow the back rows to act 
effectively as downcomers. In some foreign navies, 
in cases where the boilers had been worked ex- 
tremely hard, and were not provided with proper 
downcomers, the tubes had been badly burnt, and 
in order to get the vessels through their trials 
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external downcomers had to be fitted. The L.N.E.R. 
boiler was beautifully simple compared with the 
complicated continental designs, and, even if there 
were certain risks, got over in the latter by keeping 
very hard water away from the fire-box tubes, the 
simplicity of the author’s design should result in so 
great a reduction in first cost that a certain amount 
of money spent on cleaning the fire-boxes, if trouble 
did occur, could wellsbe afforded. 

Mr. R. E. L. Maunsell said he wished to congratu- 
late the author on being the first to carry out 
experimental work on high-pressure locomotives 
to this country. While scientists would delight to 
theorise on the thermodynamic aspects of the work, 
it was more important to railway companies to 
know what were the real economic possibilities 
of the high-pressure locomotive. As soon, therefore, 
as the author had got some reliable information 
relative to the running costs of the new engine 
compared with those of the types displaced he hoped 
it would be laid before the Institution, and in that 
hope he regarded the present paper as an instalment. 
He had been asked to make some remarks on the 
smoke problem. They had suffered from the same 
trouble on the Southern Railway, and some 30 or 
more devices had been tried. The experiments 
were really examples of trial and error, and he 
wished the method of examination of the problem 
described in the paper had occurred to him. Of 
the numerous experiments, the only one found 
of any use was the fitting of the plates, popularly 
known as blinker-plates, at the sides of the smoke- 
hox. These were distinctly effective in deflecting 
the smoke from the cab windows, and something 
of the kind might be found necessary for others of 
their engines than those for which the plan had been 
originally worked out. 

Mr. Charles V. A. Eley, commenting on the sim- 
plicity of design of the L.N.E.R. engine, said success 
of the boiler by the co-operation of Mr. Gresley 
and Mr. Yarrow, was a happy illustration of colla- 
boration by two different types of engineer, the loco- 
motive and the marine. He would like to suggest that 
immediate consideration might now be given to 
higher pressures than the 450 lb. adopted, with the 
steam passed through the correct number of cylin- 
ders in series to enable maximum work to be 
obtained from it and an ordinary surface condenser 
to be used on the locomotive. Bearing in mind 
the very high pressures which had long been, and 
were still daily, used in hydraulic apparatus, there 
would seem to be nothing insuperable in such an 
advance. 

Mr. W. A. Stanier, referring to the Brotan firebox, 
expressed the view that this water-tube firebox 
had stimulated engineers in the search for a reliable 
all-water-tube boiler such as had materialised in 
the L.N.E.R. engine. He had seen one engine with a 
water-tube firebox, the John B. Jervis, belonging 
to the Delaware and Hudson Railway, and had 
gathered from Mr. Edmonds that the principal 
trouble with the first engine built was that there were 
too many tubes in the fire-box, and that the rows 
had been reduced with advantage. He wondered 
if the author had found the outer rows of tubes in 
the furnace to yield any material advantage. A 
pressure of 300 lb. per square inch was the highest 
for which an engine had been built by the Great 
Western Railway. Without experience of the 
L.N.E.R. type, he hesitated to give an opinion. 
The design appeared thoroughly sound. He might | 
ask, however, whether the author had considered 
modification to the proportions of his cylinders. 
He would enquire also whether the ordinary means 
of lubrication had been found satisfactory with the 
high-pressure steam. 

Lieut.-Col. E. Kitson Clark said in view of the 
lateness of the hour he would not discuss the ques- 
tion of the value of high-pressure steam but would 
confine his remarks to points of construction. He 
thought the arrangement of the boiler to permit 
of the provision of a four-wheeled bogie underneath 
the fire-box was very ingenious and the weights 
were well distributed. The exact method of 
attachment of the rear bogie was not, however, 
very clear, and he would be glad of some additional 
information regarding it. Another matter on which 
he was uncertain, was, whether there were tail 
rods fitted to the high-pressure cylinders, a desirable 








measure in view of the unequal balance obtained 
without them. He thought the high-pressure cylin- 
ders were too big relatively to the low-pressure. 
He had found the engine to run very satisfactorily 
and the solution of the smoke trouble effective. 
It was interesting to see that the author had intro- 
duced a method of varying the cut-off on the high- 
pressure cylinder independently of that of the low- 
pressure cylinder, but the figures of minimum cut-off 
were not in accord with the ideas obtaining at the 
present time. In South America, locomotive engi- 
neers had given a good deal of study to the subject 
of variable expansion on account of the long runs 
involved and the expensive coal used. He would 
let the author have figures relating to this practice 
as the matter was not an unimportant one. 

At this point the President intimated that, as 
there were still a considerable number of speakers 
proposing to take part in the discussion, the meeting 
would be adjourned until 6 p.m. on Friday, February 
6. On that date the discussion would be resumed 
and, at its conclusion, Mr. Gresley would reply. 

It was then announced that an informal meeting 
would be held at 7 p.m. on Friday, February 13. 
The subject for discussion would be stated in the 
February issue of the journal. The annual general 
meeting would take place on Friday, February 20, 
at 6 p.m., when the Council’s report for the past 
year would be presented, and the result of the elec- 
tion of officers for the coming session would be 
announced. These proceedings would be followed 
by the reading and discussion of papers on “An 
Investigation of Steels for Aircraft Engine Springs,” 
by Capt. Andrew Swan, Mr. H. Sutton and Mr. W. D. 
Douglas, and on “ The Fatigue Strength of Carbon 
and Alloy Steel Plates as Used for Laminated 
Springs,” by Mr. R. G. C. Batson. 
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V.—TEXTILE MACHINERY. 


At the beginning of 1930 the textile machinery 
industry was in an unsatisfactory position. Employ- 
ment had declined in 1929 as compared with 1928, 


-Exports of Textile Machinery Manufactured in 
the United Kingdom. 


TABLE I, 














Volume. Value per ton. 
ieee pe. See ee 
Monthly | | | 
Average. | | Index, | Index, 
| Tons. | 1913 = £ 1913 = 
| | 100. | 100. 
a anaes 
1913 .. a ..| 14,840 100-0 | 46-5 100-0 
1922 | 
Ist Qr. 16,624 | 112-0 | 141-7 304-7 
2nd ,. 6,286 42-4 166-4 | 358-0 
3rd 12,924 87-1 139-0 | 298-9 
4th 15,631 105-3 124-9 | 268-6 
1923 
Ist. Qr. 13,886 93-6 | 122-1 | 262-6 
2nd ,, 11,756 79:2 | 116-5 | 250-5 
3rd 10,543 71-0 105-6 227-1 
4th 10,034 67-6 106-3 228-6 
1924— | 
Ist Qr. 8,256 105-2 | 
a 8,798 105-1 | 
3rd 8,530 } 102-8 | 
4th 8,955 105-1 | 
1925 | 
Ist Qr. 9,358 63-1 103-7 
2nd ,, 10,055 67-8 101-2 
3rd 10,569 71-2 97-4 
4th 11,054 74:5 93-6 
1926- 
Ist Qr. 63-3 95-5 
2nd ,, 50°8 98-8 | 
3rd 55-1 97-2 | 
4th, 58-9 | 100-9 | 
1927 | | 
Ist Qr. 60-6 98-8 | 212-5 
2nd ,, 67-9 97-3 209-2 
3rd \ | 65-6 99-0 | 212-9 
4th 10,966 73°9 98-5 211-8 
1928 
Ist Qr. 10,524 70-9 96-8 208-2 
2nd ,, 10,424 70-2 94-7 203-7 
3rd 10,143 68-3 91-5 196-8 
4th 10,646 71°7 88-4 | 190-1 
1929— 
Ist Qr. 10,571 71-2 89-8 193-1 
2nd _,, 11,105 74-8 90-8 195-3 
Srd_,, 10,920 73:6 92-5 198-9 
4th ,, 9,589 64-6 95-2 204-7 
1930— 
Ist Qr. 8,894 59-9 95-2 204-7 
2nd 4,556 30-7 88-7 | 190-8 
8rd_,, 10,687 72-0 97-9 210-5 
4th 6,934 46-7 83-4 179-4 





which was already worse than 1927. Summing up 
the prospects for 1930, it was stated that textile 





machinery manufacturers would have cause to con- 





gratulate themselves if, by the end of 1930, the 
position was not worse than at the end of 1929. 
Unfortunately, this forecast has proved only too 
accurate. By common consent, the year 1930 has 
been the worst as regards trading results within 
living memory, and the volume of production has 
been lower than for many years past. 

The results of the Census of Production for the 
year 1924 showed that, at that time, the textile- 
machinery industry was predominantly an export- 
ing industry, as it had been in pre-war years. In 
1924, over 77 per cent. of its production was sold 
overseas, and there is no reason to think that this 
proportion has materially altered. The export 
statistics in this branch of engineering are, there- 
fore, of greater importance as an indication of the 
state of the industry as a whole than in almost 
any other branch. In Table I, the volume and 
value per ton of textile machinery exports in 1930 
are compared with the corresponding figures for 
previous years. 

There has been a general and exceptionally severe 
decline both in volume and value of these exports, 
the reduction for the whole year being in the neigh- 
bourhood of 25 percent. Neither is there, as yet, any 
sign of an arrest in the rate of decline, December 
being as bad a month as any so far this year, and 
the prospects as regards new orders being very poor. 

The extent of the decline is best seen, perhaps, 
from the aggregate figures of volume and value 
of exports given in Table II :— 


TaBLe Il.—Teatile Machinery Exports. 


Volume. Value. 
ons. ,. 
1925 123,107 12, 156,983 
1926 101,541 9,957,259 
1927 119,299 11,739,232 
1928 125,210 11,623,480 
1929 126,553 11,643,902 
1930 91,213 8,628,302 


The total value has declined proportionately less 
than the value per ton over the year as a whole, 
being some 2/. 6s. 5d. higher than in 1929— 
a reversal of the tendency of recent years and rather 
a surprising feature in existing circumstances. As 
regards individual markets, Russia is the only one 
to show an increase as compared with 1929, though 
France and China have held up well, and the very 
important Indian market has declined less than 
might have been expected. Australia, on the other 
hand, has been pursuing a policy of restriction of 
imports, owing to her adverse balance of trade, 
while the difficulties of the Japanese textile indus- 
try have reduced that country’s imports of British 
textile machinery to one-third of the 1929 level. 
Political and economic disturbances in South 
America have led there also to a reduction of these 
imports to one-third of last year’s figures. 

While these facts do not admit of any qualifica- 
tion as regards the past year, and while there is 
no reason to think that the end of the world depres- 
sion is as yet in sight, it is legitimate to point out 
that many of the markets of greatest importance to 
this branch of engineering have been subject to 
exceptionally adverse influences during 1930. To 
the extent that these have been political rather than 
economic, there is reason to hope for more rapid 
recovery. If, for instance, as may well be hoped, 
China were to make further progress, and more 
settled conditions in India and South America were 
to supervene, the resultant increase in demand 
would be sufficient to restore a good measure of the 
lost British exports if this country can maintain 
her position in face of foreign and particularly 
German competition. 

Fortunately, the home market is of less importance 
than the export markets, or the general position and 
prospects of the industry would be even worse than 
they are. In previous years, in these columns the 
necessity for British textile-machinery manufacturers 
to apply themselves to the production of equipment 
for the rayon industry has been urged. Recently 
developments of this kind have taken place at con- 
siderable expense in capital equipment and research 
work, only to find, for the time being, that they have 
missed the market. If there has been a drastic 
halt to the progress of the rayon industry, the 
older branches of textiles have fared no better. 
The general depression of the home market is 
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corroborated by the course of United Kingdom 
net imports which are shown in Table ITI. 


TaBLeE III.—IJmports of Textile Machinery Retained in 
the United Kingdom. 

















Volume. | Value per Ton. 
| 
Monthly | 
Average. Index, | Index, 
Tons. | 1913=- | ¢£ 1913 
100. | 100. 
1913 411 100-0 | 71-6 | 100-0 
1922— | | 
ist Qr 193 47-0 | 162-0 | 226-2 
2nd ,, 190 46-2 | 197-7 | 276-1 
3rd} 164 39-9 | 220-8 | 321-0 
4th 2 164 39-9 | 206-3 | 288-1 
1923— | 
Ist Qr. | 207 50-4 | 200-0 | 279-3 
2nd ,, 154 37-5 | 192-0 | 268-2 
3rd? 192 46-7 | 190-8 | 266-5 
4th ? 193 47-0 | 190-5 | 266-1 
1924— 
Ist Qr 253 61-6 | 193-6 | 270-4 
2nd ,, 256 62-3 | 240-0 | 335-2 
3rd? | 310 75:4 | 236-5 | 330-3 
4th 3) 345 83-9 | 260-8 | 364-2 
1925— 
Ist Qr. | 302 73-5 | 242-8 | 339-1 
2nd 258 62-8 | 233-2 | 325-7 
3rd 333 81-0 | 191-8 | 267-9 
4th 7 346 84-2 | 233-4 | 326-0 
1926— 
Ist Qr. 401 97-6 | 215-8 | 301-4 
2nd ,, 485 118-0 | 163-0 | 227-7 
3rd? 413 100-5 | 145-8 | 203-6 
4th > 569 138-4 | 156-7 | 218-9 
1927— | 
Ist Qr. 407 99-0 on ae 
2nd ,, 567 138-0 B | 
3rd 505 122-9 ~—B | § 
4th 7 615 149-6 7 
1928— | 
Ist Qr 780 189-8 | 197-4 | 275-7 
2nd ,, 732 178-1 | 185-8 | 259-5 
3rd 673 163-7 | 178-5 | 249-3 
4th 2 | 552 134-3 | 196-2 | 274-0 
1929— | | 
Ist Qr. | 612 148-9 | 180-5 | “f 
2nd 769 187-1 | 172-6 | “1 
3rd? 643 156-4 | 180-7 “4 
4th ? 865 210-5 | 170-1 | 6 
1930— 
Ist Qr. 564 137-2 | 169-5 | 236-7 
2nd ,, 436 106-1 | 184-8 | 258-1 
3rd)? 295 71-8 | 295-7 | 315-2 
4th 453 110-2 | 196-0 | 273-7 
| 














The sharp decrease in net imports, reversing a 
trend which has been in progress since the end of the 
war, affords eloquent testimony to the stagnation 
of the home market. The cotton industry has pro- 
bably seen its lowest level during 1930, and the 
gradual progress with rationalisation of that industry 
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revival there would be some increase in net imports, 
these are not likely to increase at the rate which has 
characterised post-war years so far. Outside the home 
market, the competitive position is made most clear 
by a comparison of international exports as shown 
in Table IV. The declared values of the exports of 
textile machinery from five principal producing 
countries are given in sterling converted at the aver- 
age rate of exchange for the year. 

It will be seen that, the contraction of world 
demand for textile machinery is of the same order 
of magnitude as the contraction of British exports. 
Serious as the position outlined above is to the 
British industry, from the point of view of the 
profitable conduct of business, some consolation 
may be drawn from the fact that the competitive 
efficiency of the industry does not appear to have 
suffered any further marked decline. On the other 
hand, the lead obtained by Germany last year has 
not been regained, and it is clear from reports from 
the most important markets, that it is from that 
quarter that the principal danger is to be anticipated 
in future. From the point of view of volume, it is 
impossible to make a similar comparison, as statis- 
tics of volume for the United States are not avail- 
able. The position as regards the other four 
countries is shown in Table V. 

From Table V it will be seen that, as regards 
volume, the British industry has contrived to retain 
a little more than half the total exports from these 
four countries, while the quantity of German 
exports has roughly maintained its 1929 proportion. 

The year 1930 has thus been for the textile- 
machinery industry one of almost unrelieved depres- 
sion. The main grounds for hope of better things 
in 1931 is that this depression has been due not 
only to the general economic depression of the 
world, but also to the liquidation of various unsound 
political and industrial positions which, sooner or 
later, had to be faced. If during the next three 
months a satisfactory settlement in the textile 
industry at home is reached, the home market for 
textile machinery should improve during 1931, 
and the British industry, which has recently made 
considerable technical strides, should obtain its 
fair share of the improvement. As regards exports, 
continuous expansion may legitimately be expected 
|in China, the execution of the five years’ plan in 
| Russia should maintain a high level of demand, 





TABLE IV.—InTERNATIONAL Exports oF TEXTILE MACHINERY, VALUE (£000’s OMITTED). 
































| 1913. 1924. | 1925. | 1926. | 1927. | 1928. | 1929. | 1930. 
| | | | 
| ) | | 
United Kingdom} 8,282 | 10,831 | 12,157 9,957 | 11,739 11,623 | 11,644 8,628 
France .. Sa] 90 | 921 | 799 740 | 1,095 1,005 1,007 850 
Germany* 5,255 5,566 6,593 | 6,937 7,871 9,975 12,441 9,030 
Switzerland 1,446 | 1,642 | 1,382 | 1,653 2,202 2,336 1,700 
USA. «x | 404 1,981 | 2,380 2,142 } 2,360 | 2,642 2,812 F 
Total ..| 14,595 20,745 | 23,571 | 21,158 | 24,718 | 27,447 | 30,240 | 22,108 
| | | | 
* Including reparations. 
TABLE V.—InTERNATIONAL Exports oF TEXTILE MACHINERY, VOLUME IN Lona Tons. 
| 1913. =| = 1924. | 1925. | 1926. | 1927. 1928. | 1929. | 1930. 
| | | <n aoe a) Mane 
United Kingdom | 178,074 | 103,618 123,107 101,541 119,299 | 125,210 | 126,553 | 91,213 
France .. al 1,942 | 10,530 12,290 15,020 | 19,100 | 17,490 | 16,093 11,832 
Germany* --| 72,600 | — 45,000 52,680 | 52,000 58,720 | 71,780 88,004 61,884 
Switzeriand -.| 10,050 9,625 12,220 17,790 | 14,340 | 18,840 19,563 | 13,665 
Tota! | 262,666 | 168,773 | 200,297 180,351 233,320 | 178,594 


| | | 


| 211,459 | 250,213 | 





* Including reparations. 


may be expected increasingly to bear fruit. So far, 
however, to the extent that it has been operative, 
the principal effect from the point of view of textile 
machinery has been to throw considerable quantities 
of used machinery on the market as the result of the 
closing down of surplus plant, while the benefits 
of rationalisation in increasing competitive efficiency 
have not yet had time to make themselves apparent. 
On the whole, it would be legitimate to infer that some 
improvement in the home market may begin to 
show by the end of 1931 if the present dispute is 
not protracted to a ruinous extent and the vital 
question at issue is decided in the sound way. 

On the whole, it may be concluded that the tex- 
tile-machinery industry will be in a better position to 
meet competition in the home market when it revives 
than it has been since the war, and though with a 


and the new basis of a reasonable political settlement 
in India should make possible the resumption of 
increased demand from that country. South 
America, in general, seems to be settling down after 
the recent disturbances, while the vigorous trade 
push being undertaken on behalf of British industry 
in that continent should give assurance that the 
British manufacturer will secure a fair share. In 
all these countries political sentiment, to the extent 
that it has recently been Anti-British, should be 
much improved, and where previously cordial 
should be still more so. The textile-machinery 
branch of the engineering industry has always been 
the most difficult of all sections for which to make a 
forecast, but according to present indications, a 
considerable improvement during 1931 may be 
anticipated. 
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List of English Clubs, 1931.—We have received 
a copy of the thirty-ninth annual edition of A List 
of English Clubs. The volume contains information 
regarding some 3,950 clubs, located in London, the 
Provinces, the British Empire, and the rest of the 
world frequented by British people. In each case, the 
postal address, date of establishment, amount of 
entrance fee and subscription, the number of members, 
the name of the secretary, and the purpose of the club 
are given. The book is divided into four main sections, 
respectively covering London, The Provinces, The 
British Empire Overseas, and Foreign Countries. 
An alphabetical index to provincial clubs is included, 
for assistance in reference. In this, the clubs are 
entered under their name, whereas in the body of the 
work they are listed under their respective post towns. 
The book is of handy desk size and is clearly printed. 
It is edited by Mr. E. C. Austen-Leigh and is published 
by Messrs. Spottiswoode, Ballantyne and Company, 
Limited, 1, New-street Square, London, E.C.4. Bound 
in red cloth, the price is 7s. 6d. net, or 7s. 10d., post 
free. 

The British Journal Photographic Almanac.—The 
appearance of this year book for 1931 marks the steady 
progress, and the extensive use, of photography, which is 
being made in various commercial and artistic direc- 
tions, many of the old standard formule for use with 
plates, papers and lantern slides being again published, 
together with those applying to more modern dis- 
coveries. A particularly useful section on Modern 
Enlarging, including the different ‘‘ wrinkles,” which 
make for perfection of the final result will be much 
appreciated by all those who have to produce fine 
prints from defective negatives, whilst a chapter on the 
History of Photography should help to clear up those 
claims and obscurities which have been prevalent 
during the progress of this modern and rapidly expand- 
ing science. The book is published by Messrs. Henry 
Greenwood and Company, Limited, 24, Wellington- 
street, London, W.C.2, at 2s. net, in paper cover, and 
3s. cloth bound. 

Diary.—Messrs. Frank Wigglesworth and Company, 
Limited, Clutch Works, Shipley, Yorkshire, have sent 
us a useful pocket diary. This contains 160 pages of 
well-arranged miscellaneous engineering and technical 
data. 

Almanacs, Calendars, d&c.—We have _ received 
monthly tear-off calendars from Messrs. Greenwood 
and Batley, Limited, Albion Works, Leeds; Messrs. 
B.S.A. Tools, Limited, Sparkbrook, Birmingham ; 
Messrs. J. C. Fish, Hall and Company, manufacturing 
stationers and printers, 11, Bishop’s Court, Chancery 
Lane, London, W.C.2; Messrs. John I. Thornycroft 
and Company, Limited, Thornycroft House, Smith 
Square, Westminster, London, S.W.1; Messrs. John 
Player and Sons, Castle Tobacco Factory, Nottingham ; 
Messrs. Cooke, Troughton and Simms, Limited, Broad- 
way Court, Westminster, London, S.W.1; Messrs. 
Peckett and Sons, Limited, Atlas Locomotive Works, 
Bristol; Messrs. British Jeffrey-Diamond, Limited, 
Stennard Works, Wakefield; Messrs. The Inter- 
national Construction Company, Limited, 56, Kings- 
way, London, W.C.2; and Messrs. The Chloride 
Electrical Storage Company, Limited, Clifton Junction, 
near Manchester. Daily tear-off calendars have reached 
us from Messrs. The Ketton Portland Cement Company, 
Limited (sole distributors, Messrs. T. W. Ward, 
Limited, Albion Works, Sheffield); and Messrs. 
British Rolling Mills, Limited, Brymill Steel Works, 
Tipton, Staffordshire. Mr. A. L. Curtis, Westmoor 
Laboratory, Chatteris, Cambridgeshire, has sent us a 
useful monthly-card desk calendar. Messrs. A. Borsig, 
G.m.b.H., Berlin-Tegel, Germany, have sent daily 
refills for their desk calendar. Messrs. Liverpool 
Marine Appliances, Limited, Cunard Building, Liver- 
pool, have sent us daily refills for their calendar. 








LONDON AND LIVERPOOL SHIPPING HANDBOOKS.—Two 
useful little handbooks have recently been published by 
the proprietors of The Journal of Commerce and Shipping 
Telegraph, 17, James-street, Liverpool. These are 
respectively entitled London (and Southampton) Shipping 
Who’s Who, and Liverpool (and Manchester) Shipping 
Who’s Who. They each contain, within a small compass, 
a great deal of information concerning the shipping 
industry of the ports named. The data comprise lists 
of the names of directors and principal officials of the 
shipping and associated interests in each port, an 
official directory, particulars of the services maintained 
by the various companies, and the names of the vessels 
comprising their fleets. In some cases will be found 
historical and financial notes respecting the various 
companies. In the book referring to Liverpool are 
included four large-scale folding maps, respectively, 
showing the dock systems of Liverpool, Birkenhead and 
Manchester, and the Manchester Ship Canal. The 
London handbook contains a map of the Port of London 
Authority Docks. It is of interest to note that the last 
edition of these little works was published in 1924. 
The price of each book is 2s. net. 
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LABOUR NOTES. 
On Wednesday night, after a debate which was 
spread over three days, the House of Commons, by a 
narrow majority, gave the Government’s Trades 
Disputes Bill a second reading. The measure wil 
accordingly now proceed to the Committee stage 
where, it is believed, it will suffer amendment in most 
of its important provisions. What these changes will be, 
remains to be seen; but itis worthy of note that in the 
opinion of so sound a judge as Sir John Simon, a 
measure so logically and technically indefensible 
. cannot be cured by amendment. 





At January 19, the numbers of persons on the 
registers of Employment Exchanges in Great Britain 
were 1,876,582 wholly unemployed, 623,195 temporarily 
stopped, and 108,629 normally in casual employment, 
making a total of 2,608,406. Of the total number, 
1,868,146 were men, 74,029 boys, 599,282 women, and 
66,949 girls. The total number on the registers on 
January 12 was 2,636,168. Of these, 1,878,456 were 
wholly unemployed, 650,264 temporarily stopped, and 
107,448 normally in casual employment; 1,894,662 
were men, 73,408 boys, 602,911 women, and 65,187 
girls. On January 20, 1930, the total number of 
unemployed persons on the registers was 1,473,402, of 
whom 1,092,905 were men, 43,162 boys, 292,897 
women, and 44,438 girls. 


The Trades Union Congress General Council has 


ENGINEERING. 
basic fact of the economic crisis ; reduction of wages 
‘can only aggravate the crisis; the fight for a five- 
day week of 40 hours must be taken up internationally ; 
the labour market must also be relieved by the intro- 
duction of workers’ holidays and by raising the school- 
|leaving age; the greatest possible amount of money 
should be spent on productive public works; public 
control is necessary of all monopolistic combinations, 
and there should be fixed prices for their products ; 
‘international reduction of tariff duties is desirable. 
Cancellation, or reduction, of Reparations obligations, 
it is believed by the Commission, would undoubtedly 
ease the situation, but public opinion in the United 
| States of America will be won over to debt reduction 
| only to the extent that European States decide upon 
|international disarmament. Finally, it is declared 
|that unemployment can be completely abolished only 
| by establishing a Socialistic order of society. 





A co-operative pensions scheme for its employees 
has been inaugurated this month by Messrs. R. A. 
Lister and Company, Limited, of Dursley, Gloucester- 
|shire. Under the scheme all the firm’s male employees 
|are to be given pensions at the age of 65, which will 
‘then become the normal retiring age. Though not 
|compulsory for present employees, membership of the 
scheme will be a condition of all future engagements. 
| Each employee over 21 will pay ls. per week, and the 
|company will pay an additional 3d. This will secure 
|a pension of 1/. per annum for each completed year of 
| service from the date of joining up to the age of 65. 


again decided to provide six Ruskin College Scholarships | In addition, the company, at its own expense, is 
for men and women members of its affiliated unions for | providing pensions at the rate of 10s. per annum for 
the college year 1931-32. Each scholarship will be of each year of service in excess of seven years for all 
the value of 150/., which sum is calculated to cover | employees who have been with it more than seven years. 
fees, board, lodging, and a part of the personal expenses | Should a pensioner die within three years of beginning 


of the student. It is estimated that an additional sum 
of 251. per student will be needed to meet the total cost, 
and it is hoped that affiliated unions, in the event of one 
or more of their members gaining such a scholarship will 
he prepared to make a grant to cover that amount. The 


last day for receiving forms of application from candi- , 
Scholarships will be awarded | 


dates is May 9, 1931. 


as the result of an examination in which evidence of | 


attendance at evening classes and of activity in local 
trade union affairs will be taken into account. Appli- 
cants must be not less than 20 and not more than 
35 years of age. The hope is expressed that affiliated 
unions will support the scholarship scheme by making 
grants to the General Council’s education fund. 


At a convention in Washington of the Association of 
National Advertisers, the establishment of a five-day 
week was recommended as an aid to the country’s 
recovery from the present business depression. The 
addition of another rest day to the week of the working 
man, it was stated, would undoubtedly allow him more 
time to spend his money in acquiring comforts. In 
this way the consumption of goods would be increased 
by about one-twentieth. The five-day week for 
workers and less restricted immigration were advocated 
by the president of the Connecticut Manufacturers 
Association, who returned recently from an industrial 
survey of Europe. He asserted that the increased 
leisure obtained under the five-day week with mainte- 
nance of the present wage scale would increase the con- 
sumption of products, since a man at leisure would be 
likely to spend money. 


his pension—i.e., before he is 68—his pension will be 

| paid to his dependants for the remainder of the three 
| years. Employees wishing to retire before they reach 
|65 will still receive their pensions on retirement, 
|although at a proportionately lower rate. 


All the payments made by employees who die before 
' reaching 65, plus interest at 3 per cent., will be refunded 
to their dependents. Employees who leave the firm 
| before they are 65 may either claim the return of their 
| payments, with interest, or may continue their pay- 
| ments direct to the assurance company with which the 
scheme has been arranged. Those who desire larger 
pensions may obtain them by paying any amount in 
excess of the minimum rate of ls. a week. For many 
| years Mevsrs. Listers have been pioneers in the fostering 
| of good relations with their employees. They were the 
first firm in the country to invite representatives of 
|the workers to sit on the board as ‘ employee- 
| directors.” heh 

The National Wages Board for the railway industry 
;completed its hearing of the companies’ case on 
| Thursday last week, and adjourned until February 2. 
| When it reassembles, it will take up the counter- 
| claims of the trade unions. Part of the case submitted 
| by the unions was, it will be recalled, that the railway 
| undertakings are over-capitalised and that the capital 
|is watered. One of the points emphasised by Mr. 
'Walkden, of the Railway Clerks’ Association, on 
Thursday was that the standard revenue which the 
companies seek to maintain is a maximum revenue 
and the companies, with great reserves, should not ask 


| for 11,000,0001. to be taken out of the pockets of railway- 
Addressing the members of the Washington Society | men in order to pay higher dividends. 
of Engineers, Representative Kelly, of Edgewood, Pa., | 
declared that the average postal worker to-day produced | 2 
just twice as much as he did in 1913, and should share| Mr. Lazenby, dealing on Thursday with the argu- 
in the benefits of that efficiency by at least four hours | ments put forward on behalf of the unions, denied 
off his working week. He also stated that by reducing | that there was over-capitalisation, and submitted that 
the present 48-hour week by four hours the unemploy- | 0n any interpretation of the figures not more than 
ment problem would be solved, because this would | 10,000,000/. could be alleged to be watered out of 
provide employment for 2,800,000 additional workers. | capital amounting to 1,100,000,000/. Where there 
|had been additions to capital, they were due in the 
| main to consolidation of fixed interest bearing stocks 
The International Labour Office at Geneva states | which left the interest received the same. The ques- 
that unemployment has grown steadily worse during | tion of nominal additions to capital was not relevant 
the last few weeks, and that, according to the most | to the issues before the Board. The companies based 





recent figures, there are now more than 11,000,000 | 


workers wholly or partially unemployed in Europe 
alone, and about 20,000,000 in the whole world. The 
total includes 4,500,000 in Germany, 2,500,000 in 
Great Britain, 500,000 in Italy, 200,000 in Poland, 
150,000 in Czecho-Slovakia, and 400,000 in Japan. 
France is also, it is added, beginning to show signs of 
slackening industrial activity. 





The Joint Commission on Unemployment set up by 
the International Federation of Trade Unions and the 
Labour and Socialist International has now completed 
its work. According to its findings, increased produc- 
tion, with an unmarketable surplus of goods, is the 


their case on the standard revenue as the measure 
of their remuneration, and the standard revenue figure 
would be the same even if the nominal capital was 
duplicated to the extent of another 1,000,000,000/. 





Alluding to Mr. Walkden’s argument regarding the 
standard revenue, Mr. Lazenby said that the com- 
panies did not claim that it was the duty of the Board 
to see that they earned the fixed figure of standard 
revenue, but they did say they were entitled to it 
if they could earn it. Reference was made by the 
companies to standard revenue because they had to 
satisfy the board that their financial situation called 
for relief, and the shortage on standard revenue was 
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the proper measure of the extent of their financial 
deficiency. 





The ballot of the members of the Amalgamated 
Weavers’ Association on the question of whether the 
negotiations with the employers on the subject of the 
more looms per weaver system should be, or should not 
be, resumed, went substantially in favour of a con- 
tinuance of the stoppage. ‘* Against negotiations,” 
there were 90,770 votes, and ‘for negotiations,” 
44,990. The number of voting papers given out was 
158,392. The papers returned validly marked num-— 
bered 135,760; papers spoiled, returned blank, or not 
returned, represented 14-5 per cent. On Tuesday, it 
is understood, the Prime Minister invited representa- 
tives of the employers to meet him in London, for the 
purpose of discussing the grave position which is 
developing as a result of the ballot. The wording of 
the ballot paper was as follows :—‘‘ You are asked to 
declare whether you are in favour of empowering the 
central committee to negotiate with the representatives 
of the employers’ associations upon a variation in the 
piece-price lists for the more-looms-to-a-weaver system 
which the employers intend to introduce gradually, 
and its extension, jointly controlled, provided that 
satisfactory safeguards, such as fall-back wages and 
minimum wages can be assured.” 





At a meeting in London, on Monday, of the National 
Railway Shopmen’s Council, the railway general 
managers informed the trade union representatives that 
they were unable to agree to the proposals put forward 
for improved rates of pay and conditions of service of 
railway shopmen. The companies’ representatives 
again pressed the trade union representatives to agree 
to the companies’ proposals in regard to reduction of the 
war wage of railway shopmen being referred to the 
Industrial Court for determination. The trade union 
representatives undertook to report back to their 
executive committees. 





The companies asked, it will be recalled, for a reduction 
of 6s. 6d. per week in the war bonus of piece-workers 
and a reduction of 4s. 6d. per week in the war bonus 
of time-workers. The claims of the trade unions are 
(1) A minimum wage of 3/. per week for all adult work- 
men, (2) consolidation of the existing war bonus 
in basis rates, (3) a consequential increase to higher 
grades to maintain differentials, (4) an increase of the 
wages of juniors according to a scale ranging from 20s. 
per week at fifteen years of age to 60s. per week at 
twenty years of age, (5) a guaranteed day’s pay, (6) 
twelve days’ annual holiday with pay. In addition, 
the National Union of Railwaymen is asking for a 
guaranteed week of 47 hours, excluding Sunday. The 
other unions, however, prefer short-time working to 
the dismissals which, in slack times, would inevitably 
they say, follow the adoption of the principle of the 
guaranteed week. 





Speaking at Southampton, on Sunday, Mr. C. T. 
Cramp, the general secretary of the National Union 
of Railwaymen, said that it was far better that a 
certain number of men should be guaranteed a full 
week’s pay, than that all should be at the mercy of 
the companies, and never know whether they were 
going to have a full week or not. The shopman’s case 
for the establishment of a guaranteed week was as 
strong as that of the traffic grades for the retention of 
the day. 





“ The desirability, from the worker’s point of view, 
of an unbroken working day ”’ was discussed by Mr. 
Mimra, Secretary of the Czechoslovak Metal Workers’ 
Federation, in a lecture which he delivered recently 
at the Czechoslovak Sociological Institute. The 
unbroken working day, he said, would allow the 
wage-earner more spare time to devote to his family, 
his health, and rational enjoyment. The break at 
mid-day was a waste of time and money for those 
workers who went home for meals, and also added to 
the heating and lighting expenses of the employers. 
The worker’s efficiency was lowered after a meal, and 
his health suffered from the hasty manner in which 
the meal had to be taken. The introduction of an 
unbroken shift would improve the housing conditions 
of the working-class and enable them to live outside 
the towns. The innovation had already been applied 
in several undertakings of considerable size, and the 
movement in its favour was beginning to spread. 
Finally, it should be borne in mind that the application 
of the scheme would be a step in the direction of a 
general reduction in hours of work. One of the con- 
tributors to a discussion which followed the lecture, 
was Mr. Polak, the Director of the Skoda works, who 
expressed the view that the distribution of hours of 
work was determined by economic and weather condi- 
tions. He believed that the unbcoken working day 
lowered the efficiency of the workers. 
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UNIVERSAL GRINDING 


CONSTRUCTED BY MESSRS. 





UNIVERSAL GRINDING MACHINES | 
WITH SELF-CONTAINED MOTOR, 
DRIVES. | 


Messrs. THE CHURCHILL MACHINE Too. Company, | 


Limited, Broadheath, near Manchester, have recently | 
constructed a number of grinding machines with self- | 
contained motor drive. We understand that it is| 
Messrs. Churchill’s intention to market a complete 
range of such machines, similar to the range already | 
available for belt drive, and that both types will in| 
future be available. Typical examples of the machines | 
already in production are given in Figs. 1 to 7, page 
144 and above, the first two figures showing a 12 in. | 
by 72-in. machine, the second two a 12 in. by 50-in. | 
machine, and the remaining figures details applicable | 
to both machines. | 
The machines embody many of the features that | 
have been found of value in, the well-known belt- | 
driven machines, such as three-point support to| 
prevent distortion of the body on its foundation, the | 
internal bracing of the casting being so arranged to 
transmit the load to the three feet. All the bearings | 
for the traverse gearing are cast integral with the main | 
frame, and not on detachable aprons, a feature also | 
characteristic of the earlier range. The flat and vee- | 
ways carrying the table are accurately machined and | 
hand scraped to master straight edges, and an extension | 
at the rear of the bed reaches to the floor and carries | 
the head for the guiding wheel. The table is made! 
in two parts, a lower portion, which is bedded down on | 
the ways by hand scraping, and a flat platen, which | 
has a raised, dovetailed locating strip, and which can 
be swivelled on a central stud for taper grinding. | 
Two scales are provided, graduated in degrees and | 
inches per foot, respectively, to set the platen for| 
taper grinding. There are four speeds of power table 
traverse, in addition to the usual hand traverse. Both| 
automatic and hand feeds are fitted to all models, and | 
in addition, a handle is provided for rapid movement 
of the wheelhead. The automatic feed is operated by 
the reversing of the table, so that the cut is only! 
applied at the extremity of the strokes. The auto- 
matic feed can be set to size the work within 0-00025 in., 
and the feed can be cut out at any predetermined | 
reduction of the work by means of an adjustable trip. 
The wheel head is of very rigid construction, and 
is provided with double swivel and cross slides for | 
angular adjustment, and for the feed of the head on | 
any type of internal or external grinding. The wheel | 
spindle is of heat-treated high-tensile steel, and runs 
in large-diameter plain bearings of phosphor bronze. 
Each thrust is taken up on double-row ball-thrust 
washers. The bearings can be adjusted throughout a 
wide range, and are provided with efficient lubrication. 
Separate motors are employed for driving the wheel- | 
head, workhead, and traverse mechanism, their posi- 
tions on the machine being shown in Figs. 1 and 2. | 
It will be noticed from the former that the motor for | 
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CHURCHILL MACHINE TOOL COMPANY, 


|enables either live spindle or dead-centre grinding to 


| frequently. 
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SELF-CONTAINED MOTOR DRIVES. 


LIMITED, ENGINEERS, BROADHEATH. 























Position of Internal Spiruile Bracket.A When in Use 
“aa ; B’ When not inlse 


driving the table traverse is also coupled to a generator. 
the arrangement being also clearly shown in Fig. 4, 
This generator is employed to supply direct current to 
the variable-speed workhead motor, so that the 
machine can be used when only an alternating-current 
supply is available. In addition to driving the 
traversing mechanism and generator, the motor serves 
to drive the coolant circulating pump. The drives 
to the traverse gearbox and to the generator are by 
silent chain running in oil baths. 

The workhead, which is shown on the left in Fig. 5, 
can be swivelled for taper grinding, and is provided 
with a protractor to facilitate accurate setting. The 
variable-speed motor, which has a speed range of 
1,000 to 3,000 r.p.m., drives a layshaft, mounted parallel | 
with the work spindle, through spiral gearing running 
in an oil bath. The layshaft is provided with a belt 
pulley at each end, and from these the drive can be 
taken either to a pulley mounted on the tailend of 
the workhead spindle, or to a pulley mounted on the 
workhead spindle nose. The arrangement, therefore, 


be carried out by merely mounting the belt on one 
or other of the pairs of pulleys provided. The work- 
head spindle is of hardened steel, and runs in adjustable 
bronze bearings. It is of large diameter, and the nose 
registers on two different diameters to avoid any loss 
of accuracy if the attachments or fixtures are changed 


The wheelhead, which is shown to the right in Fig. 5, 
and separately in Figs. 6 and 7, is arranged so that a 
change-over from internal to external grinding, or 
vice-versa, can be made very rapidly. The head is 
shown set for internal grinding in Fig. 5, and it will be 
noticed that a step-down belt drive is then employed | 
for driving the spindle from the motor. To effect | 
a change-over, the bracket carrying the spindle for 
internal grinding is swung up, as shown in Figs. 6 and | 
7, and the spindle for external grinding is then coupled 
up to the motor by asingle belt. The motor is mounted | 
on a sliding base so that the belt tension can be readily 
adjusted. Both the workhead and the tailstock are 
clamped to the table by hook bolts. The tailstock 
spindle is hardened and ground, and is dust proof. 

















Fie. 6. WHEELHEAD SET FOR EXTERNAL GRINDING. 


The usual hand-operated clamp is fitted so that it 
can be rigidly locked in any position. A diamond 
tool holder for trueing the wheels forms an integral 
part of the tailstock. On the larger machines the 
longitudinal adjustment of the tailstock spindle is 
effected by a handwheel, while a lever motion for the 
same purpose is provided on the smaller machines. 
A spring tensioning device is fitted to allow for any 
expansion of the work which may occur due to the 
heat generated when grinding. The controls are 
conveniently located for the operator when he is 
standing in the normal working position, as shown in 
Fig. 3, and the motors have push-button control. 
The wheelhead motor is of the reversing type, to render 
it suitable for either internal or external grinding, the 
reversing also being effected by the operation of a 
push-button control. The control panel for adjusting 
the speed of the workhead motor is built into the front 
of the bed. 


HIGH-PRESSURE LOCOMOTIVES.* 
By H. N. Greszey, C.B.E. 


At no time during the history of the steam-locomotive 
have such radical changes been introduced as during the 
past ten years. These changes have been introduced 
more or less simultaneously in countries supplying the 
locomotives of the world, and have no doubt been 
stimulated by the competition of electricity and oil 
engines which offered more efficient, and in some 
cases cheaper motive power. Twenty years ago it 
was thought that the steam locomotive had attained 
practically its maximum development, as it had 
nearly reached the limits imposed by the load gauge. 
The radical changes necessitated by the adoption of 
extra high pressures seem to have opened up a new 
era. Not only do these changes render possible an 
increase in tractive power, but they should at the same 
time increase the overall efficiency. 

In Great Britain alone there are 23,000 locomotives, 
and a sum of approximately 45,000,000/. per annum 
is spent on their maintenance, renewal, and running. 
Of this sum, nearly 12,000,0001., or 25 per cent., is the 
cost of fuel burnt by these locomotives, and another 
12,000,000/. has to be spent on their maintenance and 
renewal. The purpose of the novel forms of locomo- 
tive which have been introduced during the last five 
years has been to effect economy principally in fuel 
consumption, but the author wishes to draw attention 
to the importance of the cost of maintenance, and the 
necessity for designers of new and improved forms 
of high-pressure locomotives to remember that the 
expense incurred in maintaining locomotives is equal 
to the cost of the great quantity of coal which they 
consume. It will be seen what a large field there is 
for economy if both cost of fuel and maintenance 











* Paper read before the Institution of Mechanical 
Engineers on Friday, January 23, 1931. Abridged. 
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can be reduced, and what an influence such economy 
can have on the cost of transportation on railways. 

From the early days of the locomotive it has been 
recognised that increase of boiler pressure results in 
decrease of coal consumption, but with the conventional 
type of locomotive boiler this has generally resulted in 
increasing the cost of firebox repairs, and reducing 
the life of boilers and fireboxes. When the Rocket 
was built by George Stephenson a boiler pressure of 
50 lb. per square inch was employed, and pressures 
have gradually increased until now there are many 
engines running in this country with a boiler pressure 
of 250 lb. per square inch. Pressures up to 325 Ib. 
per square inch, have been experimentally tried for 
locomotives in Germany and America, but 250 lb. per 
square inch can be looked upon as approximately 
the maximum pressure which can be carried in a boiler 
of the Stephenson type, having regard to the cost of 
boiler maintenance. It has taken 100 years to increase 
the pressure of locomotives from 50 Ib. to 250 lb. per 
square inch, but during the last five years pressures 
have leapt up to 450 lb., 900 lb., and now to 1,700 lb. 
per square inch. 

The use of pressures above 250 lb. per square inch 
has necessitated the design of a completely novel form 
of boiler built up of tubes and circular drums in which, 
generally, all flat surfaces have been eliminated. 
Ingenious means have been adopted for transmitting 
the heat from the fire to the water. The use of very 
high pressures, and the consequent high temperature, 
result in conditions which are much more exacting to 
the materials used in the construction of the boilers. 
These conditions are aggravated unless the heat trans- 
ference is very rapid. 

In striving for economy by the use of higher pressure, 
designers of locomotives are only following the lead 
which has been set by the designers of large stationary 
plants and marine engines. Their problem, however, 
has been made more difficult by loading-gauge and 
weight restrictions, and for these reasons they are 
unable to take advantage of condensers, and have 
had to extend the pressure gradient upwards to a 
greater extent. It does not necessarily follow that the 
use of high pressures in boilers is more dangerous 
than that of low pressures. An explosion of a boiler 
at a pressure of 50 Ib. per square inch can have disas- 
trous results, and there is no reason, if proper pre- 
cautions are taken both in design and maintenance, to 
assume that there is any greater liability to explosion 
or failure as a consequence of increase in pressure. 

Whilst high steam pressure gives greater economy 
in fuel consumption, it demands complication in 
design, and care must be taken that the economies 
in fuel are not absorbed in the increased cost of main- 
tenance of the boiler and of the machine as a whole. 
Simplicity of design is an important factor, because 
simplicity generally results in accessibility. Time 
alone can prove which of the designs, if any, that have 
been recently produced, will result in such overhead 
economies as will justify their general adoption. The 
results which may reasonably be expected from the 
use of high steam pressures on locomotives are so 
attractive that encouragement should be given to the 
production and development of designs by which these 
results can be attained. 

Reciprocating pistons have been adopted in all the 
latest high-pressure locomotives, as this form of con- 
version of energy appears to be the most advantageous 
for meeting all conditions which a locomotive is required 
to fulfil. Owing to the high range of temperature, 
and the consequent losses by condensation in a simple 
engine, the use of a compound or ‘ Uniflow ’”’ system 
is essential. It is interesting to note that in the high- 
pressure locomotives which have been produced during 
the last five years, both twe-, three-, and four-cylinder 
compounds have been adopied. The author proposes 
to describe in some detail the notable high-pressure 
locomotives which have been produced in America, 
Germany, Switzerland, and England since 1924. 

Delaware and Hudson Two-Cylinder Compound 
Locomotives.—The first of these was built in 1924 by 
the American Locomotive Company to the designs of 
Mr. John E. Muhlfeld, for the Delaware and Hudson 
Railway, and marks the first distinct advance in 
boiler pressure on a main-line lo-omotive, the pressure 
being 350 Ib. per square inch. ‘She engine was called 
‘“ Horatio Allen.” It is a two-cylinder compound with 
2-8-0 wheel arrangement, the tender being fitted with 
a booster.* 

The boiler barrel follows usual practice, but over it, 
on each side, two cylindrical drums are fixed. These 
extend from the rear end of the firebox nearly to the 
front of the boiler barrel. Two shorter drums form the 
lower sides of the fire-box, the front wall being formed 
by a flat water space with ordinary stays. The upper 
drums are connected to this flat water space, and pass 
through it. The boiler barrel is secured to the front 
wall of the water space. The rear plate of the water 
space is cut away for the fire-box tube-plate, which is 


* See ENGINEERING, vol. cxix, page 381 (1925). 





fixed to it, and the front ends of the lower drums are 
also attached to it. The back end of the fire-box is 
formed by a similar flat water space into which the 
rear ends of the four drums are secured. 

The top of the fire-box between the top drums is 
formed by eight horizontal water-tubes connecting 
the front and back water spaces, and each of the sides 
by six rows of curved water-tubes joining the upper and 
lower drums. The front ends of the upper drums are 
connected to the boiler barrel by headers and four 
pipe connections are also provided. 

With this type of boiler about one-third of the evapo- 
rative heating surface is in the fire-box. In ordinary 
locomotive boilers the fire-box heating surface is only 
about one-tenth of the total. There is nothing of 
exceptional novelty about the rest of the locomotive. 
It must have given satisfaction, because the Delaware 
and Hudson Railway Company obtained a very similar 
engine from the American Locomotive Company early 
in 1927 which was called ‘‘ John B. Jervis.” 

The boiler is of very similar construction, but the 
pressure has been raised to 400 Ib. per square inch, and 
a greater superheating surface given. The fire-box is 
slightly larger, and it is covered by sheets of heat- 
resisting steel lagged:on the outside, with hand-hole 
openings to allow ashes to be cleared from the fire- 
tubes and tops of the drums. The brick arch extends 
the entire length of the fire-box, and causes the gases 
to flow outwards, and up through the side water-tubes 
into the combustion space above the arch, and to the 
fire-tubes. 

Taste I.—Delaware and Hudson High-Pressure 
Locomotives. 


| | 
| “* Horatio | ** John B.| ‘“‘ James 





ey Allen.” Jervis.” | Archbald.” 

Date built ‘ 1927 1930 
Grate area... sq. ft 82 82 
Heating surface :— 

Firebox .. ae 1,217 1,114 

Total evaporative 3,121 3,439 

Superheater Fa * 700 1,037 
Boiler pressure, lb. per sq. in. 400 500 
Cylinders : 

Diameter H.P. in. 234 22 

pe L.P. 38 

Stroke bie aes 3 30 
Driving wheel diameter 5 57 
Adhesive weight . tons 133 132 5 
Total weight of engine _,, 156 150 159 
Tractive force :— 

Simple on .. Ib. | 84,300 85,000 85,800 

Compound ot » 70,300 | 70,800 71,600 


The results obtained in advancing by progressive 
stages having proved satisfactory, the Delaware and 
Hudson Railway Company in 1930 produced a third 
engine in which the pressure was increased to 500 Ib. 
per square inch, which was named James Archbald.* 


Locomotive.——In 1926 one of the standard three-cylin- 
der 4-6-0 engines of the German State Railways was 
converted by Messrs. Henschel and Sons of Cassel, 
into a high-pressure locomotive.* This engine was 
fitted with a multi-pressure type of boiler built to the 
design of the Schmidt Superheater Company, in which 
steam was produced at a pressure of 850 lb. per square 
inch by means of a closed circuit in which the heat 
transfer medium was distilled water. The design was 
the result of the invention and many years’ investiga- 
tion of the late Dr. Schmidt. A full description of this 
engine was given by Mr. R. P. Wagner, Chief Engineer 
of the German State Railways, before the Institution 
in 1927,f and only a brief account of the principle of 
its operation, therefore, is given in this paper. 

In this system the tubes forming the walls of the 
fire-box are filled with distilled water. They are subject 
to direct radiant heat, and owing to the purity of the 
water there is no corrosion or scaling to cause over- 
heating of the tubes. The steam is generated in the 
firebox tubes at a pressure of 1,200 Ib. to 1,600 lb. per 
square inch, the pressure depending on the rate of firing. 
The steam passes through separating drums to the heat- 
transfer elements situated in the high-pressure drum. 
The difference in temperature between the saturated 
steam of 1,200 lb. to 1,600 lb. pressure in the heat- 
transfer elements, and the water in the high-pressure 
drum at 850 lb. per square inch pressure causes the 
latent heat in the steam to evaporate the water. The 
steam in the closed circuit is condensed by the removal 
of its latent heat and returned as water by way of the 
down-pipes to the fire-box bottom ring. 

The boiler consists of two sections; one section 
generates the high-pressure steam at 850 lb. per square 
inch in a high-pressure drum by means of the closed 
circuit as described above, and the other section, which 
is similar to the barrel of an ordinary locomotive boiler. 
produces steam at about 200 lb. per square inch 
pressure. The high-pressure drum is a solid forging of 
about 3 ft. internal diameter and is protected from the 
direct heat of the fire-box gases by the cross-over tubes 
and by steel protection plates covered with asbestos 
sheets. The heating elements are inserted into the drum 
through a manhole at the rear end and consist of pipes 
1} in. diameter arranged in groups of coils. The inlet 
on each element is connected to the separator drums 
and the outlet to the fire-box ring. The low-pressure 
boiler has flues 3} in. outside diameter and nearly all 
these contain superheater elements. The flues at the 
top contain the low-pressure elements, and those at the 
bottom, elements for high-pressure steam. The water 
from the tender is fed into the low-pressure boiler by 
ordinary injectors or feed-pumps. The feed for the 
high-pressure drum is delivered by a pump from the 
low-pressure boiler, the water being at a temperature 
of 390 deg. F., which is the saturated steam temperature 
of the low-pressure boiler; consequently most of the 





TABLE II.—ComparatTive DATA OF ScHmMIpT MuLTI-PRESSURE LOCOMOTIVES. 
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German 
Railway State H L.M.S. N.Y.C. C.P.R. P.L.M. 
Railway. 
Type .. 4-6-0 4-6-0 se | 22104 | ae 
Fuel Coal Coal | Coal Oil | Coal 
Grate area sq. ft. 26-6 28 70 77 41 
High-Pressure Boiler— 
Heating surface : | | | 
Firebox By - Pee Pe 217-6 — | 422 | 515 | 323 
Heat-transfer elements mai 426 368 660 750 407 
Superheater .. < ser peas 430 274 | —_ | _— 507 
Boiler pressure. . Ib. per sq. in. 850 900 | 850 | 850 850 
Low-Pressure Boiler | 
Heating surface :— | 
Flues Ss . sq. ft. 1,265 1,33: 3,229 | 3,746 | 1,680 
Superheater oe “<< ee 426 | oe — 525 
Boiler pressure Ib. per sq. in. 205 | 250 250 200 
High-Pressure Cylinder | 
Diameter mee vis .- me <6 vars in. 11-4 11-5 13 15-5 | “5 
Stroke .. o* oe oe ee ee os $i 24°8 26 30 28 “6 
Low-Pressure Cylinders 
Diameter oe oe te a rm ~~ in. 19-7 18 23 24 22 
Stroke .. pre ee ee bites oe 6 a 24-8 26 30 30 27°5 
Driving wheel diameter .. in 78 81 69 63 70°8 
Weight of engine .. tons 91 89-3 181 206 115 
Tractive effort Ib. —- 33,200 66,000 83,300 — 


This engine has a boiler of the same type as the previous 
engines, but its external appearance is noticeably 
different, the boiler being enclosed by an outside casing 
which effectively insulates and stream-lines the upper 
part. The superheating surface has been considerably 
increased, giving a steam temperature of 700 deg. to 
750 deg. F. The main dimensions of these three loco- 
motives are given in Table I. 

The Schmidt-Henschel Three-Cylinder Compound 





* See ENGINEERING, vol, exxx, pp. 737 and 798 (1930). | 


solid matter in the water has been deposited in the low- 
pressure boiler. 

In operation, superheated steam from the high- 
pressure boiler enters the centre cylinder and exhausts 
into a receiver where it mixes with superheated steam 
from the low-pressure boiler, the combined steam pass- 
ing to the low-pressure cylinders and so to the 





* See ENGINEERING, vol. cxxii, page 198 (1926). 
+ Proc, I. Mech. E., 1927, vol. ii, page 961 ; ENGINEER- 
ING, vol. exxiv, page 816. 
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blast-pipe. The operation of the locomotive is similar to 
one of ordinary type as the two regulators are coupled 
together and the reversing gear is controlled by one 
lever. 

The locomotive was delivered in 1926, and after 
several minor alterations was put into ordinary service 
and has given satisfactory results. Before being put in 
regular service, it was subjected to a series of compara- 
tive trials with locomotives of the standard three- 
cylinder simple type as used for express trains on the 
German State Railways. The coal consumption per 
drawbar horse-power hour of the Schmidt engine was 
about 2-5 lb., and the steam consumption about 18 Ib. 
Since then certain modifications have been made 
resulting in further reduction of fuel and steam con- 
sumption to 2-15 lb. and 15 lb. respectively, giving 
an economy of 35 per cent. in fuel and 23 per cent. 
in steam as compared with engines of the standard 
type. The calorific value of the fuel used was approxi- 
mately 12,600 B.Th.U. per lb. 

The proportion of the total power supplied by the 
high-pressure boiler at low output is 65 per cent. and 


43—-*Fig.. 
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1. High-pressure drum. 

2, 3, 51. External steam supply. 
4, 5. Delivery and outlet pipes. 
6,, 6. Pipes to circulating pumps. 
71, 7, Circulating and feed pumps. 
8. Delivery to H. P. superheater. 
9,, 9. H.P. superheater. 

10, 12. H.P. steam-pipe. 

1l. Non-return valve, steam, 

13. H.P. regulator. 

14, H.P. cylinders. 


at higher output falls to 55 per cent. As the remainder 
of the steam is formed at ordinary boiler pressure, it is 
now appreciated that greater savings will be possible 
if a greater proportion can be generated at the higher 
pressure. In the latest designs the ratio has conse- 
quently been altered, the function of the low-pressure 
boiler becoming mainly that of a preheater and supply- 
ing only a very small proportion of the low-pressure 
steam. 

During last year a locomotive having a boiler of this 
type was built by the North British Locomotive 
Company of Glasgow, for the London, Midland and 
Scottish Railway Company, and later on in the year 
another of these engines was built by Messrs. Henschel 
and Sons for the Paris, Lyons and Mediterranean 
Railway, of France. Engines having boilers of this 
type are at present under construction for the Canadian 
Pacific Railway and the New York Central Railway. 
Table II gives the leading dimensions, so far as at 
present available, of locomotives equipped with 
Schmidt high-pressure boilers. 

Winterthur High-Pressure Locomotive-—The Swiss 


Locomotive and Machine Company, Winterthur, com- | 


pleted a 2-6-2 tank locomotive about the end of 1927, 


to the designs of Mr. Buchli, their chief engineer, in | 
which the steam is generated in a boiler of the water- | 


tube type, carrying a working pressure of 850 lb. per 
square inch.* 

The boiler is fed by a compound feed pump, its steam 
supply passing through a small superheater in the fire- 
box. The feed water is preheated by exhaust steam 
to a temperature of about 180 deg. F., and is then 








* See ENGINEERING, vol. cxxvi, page 51 (1928). 


pumped through the feed-heater situated in the front 
of the boiler, where its temperature is raised to about 
450 deg. F. The air to the grate passes through a 
heater situated at the front of the smoke-box. The 
engine is totally enclosed and has three simple cylinders, 
the cranks being set at 120 deg. It is fitted with 
cam-operated poppet-valves, and is of the Uniflow type, 
having exhaust passages at the centres of the cylinders. 
The single-seated poppet valves allow of the use of a 
higher degree of superheat than would be possible with 
piston valves, and the high revolution speed and 
Uniflow principle also assist in preventing excessive 
temperature drop during expansion. 

The camshaft is operated by means of bevel gearing 
from the crankshaft, and different rates of cut-off and 
reversal are obtained by moving the camshaft trans- 
versely to bring other cams into engagement. When 
the locomotive is coasting, the valves can be lifted off 
their seats to prevent compression. The crankshaft is 
geared to the jackshaft by means of a 24 to 1 flexible 
reduction gear. The rods transmitting power to the 
coupled wheels are attached to the centres of the 





15. 
16. 
7, 


18. 


Return pipe to H.P. drum. 
H.P. exhaust pipe. 
Safety-valve. 

Oil separator. 

19. L.P. feed-water preheater. 
20, 21, 22, 23. Low-pressure boiler. 
25. H.P. feed-water tank. 

26, 29. L.P. steam-pipe. 

. L.P. superheater. 

28. L.P. regulator. 

30. L.P. cylinder. 


|leading coupling rods, thus limiting the effect of 
| angularity. 

| The boiler of the Winterthur locomotive consists 
| of a top drum which acts as a steam-reservoir, and two 
|small bottom drums. The drums are connected 
| together by the water-space walls. These walls are 
| pierced by a number of short tubes which allow the 
furnace gases to pass through. The water-tube 
| elements consist of two vertical tubes secured at their 
| lower ends to the two lower drums. The upper ends of 
| the vertical tubes are joined by a cross-tube, which in 
/turn communicates with the upper drum by means 
of a T-piece. 

| The space between the rear and centre water walls is 
| fitted with a grate and forms the fire-box. The super- 
heater is situated at the rear of the front section and 
communicates with the header, which is on the engine 
side of the regulator. The main feed-water heater is 
situated in front of the superheater, and is fitted with 
end caps to allow of the removal of scale. 

Before assembly, the various components of the 
boiler were subjected to exhaustive experiments in 
order that adequate factors of safety should be obtained. 
For example, the water-walls were subjected to a 
steam pressure of 2,800 lb. per square inch. The tube 
elements were also subjected to rigorous tests, and the 


| complete boiler was used for some time as a stationary 


boiler so that the various accessories could be experi- 
mented with. 

The main particulars of this locomotive are given 
below :— 

Boiler pressure : 850 1b. per square inch. 

Grate area: 14-4 sq. ft. 








Heating surface: 215 sq. ft. 

Water capacity of boiler: 594 gallons, 

Number of cylinders: 3 

Diameter of cylinders: 8} in. 

Stroke of piston: 13} in. 

Ratio of gear-wheel transmission: 1: 2- 

Diameter of driving wheels: 60 in. 

Maximum speed: 50 m.p.h. 

Water tank capacity: 1,320 gallons. 

Coal tank capacity : 2-7 tons. 

Weight of locomotive, empty: 62-8 tons. 

Weight of locomotive, in working order: 90-8 tons. 

Extensive trials have been made with this locomotive 
in Switzerland, Austria, and France, and during some 
recent trials a coal consumption of about 2} lb. per 
drawbar horse-power-hour has been recorded when 
delivering 800 h.p. at the drawbar, the corresponding 
water consumption being slightly under 15 lb. The 
calorific value of the coal used was 13,500 B.Th.U. 
per lb. 

During the trials it was found that most of the solid 
matter contained in the feed-water was ceposited 
in the feed-water heater, but some trouble has been 
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31, 32. Valves and steam-pipes for driving pumps. 
33, 34, 35, 38. Feed-water pipes for H.P. drum. 

36, 39. Non-return valves, water. 

37. H.P. feed-water heater. 

40, 41, 42. Supplementary H.P. feed-water system. 
43, 45. Injector and feed-pump to L.P. boiler. 

44, 46, 47. Feed-delivery pipes, L.P. boiler. 

48, 49. Air-preheater and duct to ashpan, 

50. L.P. exhaust pipe. 

52, 53. Supplementary H.P. steam to L.P. boiler. 

54, 55. Emergency valve and pipe. 


experienced by the formation of scale in the boiler 
tubes. The makers are taking steps which they expect 
will prevent this in future. It will be seen from the 
list of dimensions that the locomotive is only of small 
size. With a larger locomotive it is expected that 
considerably better results could be obtained. 

Schwartzkopff-Li filer Three-Cylinder Locomotive.— 
In April, 1930, an engine was completed to the order 
of the German State Railways by the Berlin Machine 
Works, formerly known as Messrs. L. Schwartzkopft 
and Company, constructed to the designs of Dr. Léffler, 
in which a pressure of 1,700 Ib. per square inch is used. 
This engine is a three-cylinder engine having two high 
pressure and one low-pressure cylinders. 

As will be seen from Fig. 1, above, the principle on 
which the boiler is designed is entirely different from that 
of any locomotive which has previously been built, 
and whereas in the Schmidt engine distilled water is 
used as a medium for transmitting the heat from the 
fire to the water from which steam is generated, in this 
case the medium of transfer is steam highly superheated 
in tubes forming the walls of the firebox. Steam in a 
saturated condition is drawn from the high-pressure 
drum by means of a circulating pump and is forced 
through the superheater tubes referred to above, in 
which it becomes superheated to a temperature of about 
900 deg. F., and the pressure raised to approximately 
1,700 lb. per square inch. About one-quarter of this 
steam is used for supplying the high-pressure cylinders, 
and the remaining three-quarters is returned to the 
high-pressure evaporating drum. This raises the tem- 
perature of the water in the drum, and the steam so 
generated passes again to the circulating pump for 
superheating as described above. The exhaust steam 
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from the high-pressure cylinders passes first through an | 
oil-separator, then through the feed-water heater from | 
which the low-pressure boiler is supplied, and thence | 
through tubes in the low-pressure boiler, in which | 
pressure up to 225 lb. per square inch is generated. 


The condensate from the high-pressure exhaust passes | 


to a feed-water tank whence it is pumped back to the 


high-pressure drum through the high-pressure feed- | 


water heater, any leakage in steam in the high-pressure 
system being made up from the low-pressure boiler. 
Steam generated in the low-pressure boiler passes 
through another superheater in which it is raised to a 


temperature of about 640 deg. F., from whence it | 
passes to the central low-pressure cylinder, and is 


finally exhausted up the blast-pipe. 

In addition to supplying the low-pressure cylinder, 
the low-pressure boiler supplies steam for operating 
allthe pumps. The pumps are in duplicate, a set being 
situated on each side of the engine. Each set consists 
of three pumps :—(1) The circulating pump for circulat- 
ing steam from the high-pressure evaporative drum 
through the superheating tubes forming the firebox ; 
(2) the pump feeding the high-pressure evaporative 


ENGINEERING. [JAN. 30, 1931. 








tested in October, 1929. The engine was built at the 
Darlington Works of the L. & N.E.R., and ran its trial 
trip on December 12, 1929. 

The drums of the boiler are of sufficient diameter to 


High-pressure preheater: 764 sq. ft. 
Low-pressure boiler: 882 sq. ft. 

Boiler Pressures :— 
High-pressure boiler: 1,700 lb. per square inch. 
Low-pressure boiler: 215 lb. per square inch. 


| Motion :— 

Diameter of high-pressure cylinders: 8} in. 

Stroke of high-pressure cylinders: 26 in. 

Diameter of low-pressure cylinder: 23% in. 

Stroke of low-pressure cylinder: 26 in. 

Diameter of driving wheels: 78} in. 

Diameter of bogie wheels: 33} in. 

Diameter of trailing wheels: 49} in. 

Weight empty (calculated): 110 tons. 

Weight in working order (calculated) : 113 tons. 

Adhesive weight: 59 tons. 

| Four-Cylinder High-Pressure Compound Locomotive, 
London and North Eastern Railway.—The first British 

| high-pressure locomotive to be built is the four-cylinder 

|compound engine of the London and North Eastern 

| Railway, which was completed at the end of 1929. 

| Unlike his Continental colleagues, the author, in design- 

| ing this engine, thought it advisable to be content with 
what may be regarded as only a moderate increase in 


| 
| 
| 
| 
| 


| 


drum with the condensate from the high-pressure | 


exhaust; and (3) the pump feeding the evaporative 
drum with the make-up water from the low-pressure 
boiler. Each of the pumps is capable of delivering 
about 75 per cent. of the maximum requirements of 


the boiler, and absorbs about 4 per cent. of the power | 
In order to improve the efficiency of the | 
engine, the air supply to the firebox is preheated to a | 


developed. 
temperature of 300 deg. F. 

From an examination of Fig. 1, it will be seen that 
the heat generated in the firebox is utilised first of all 
to superheat the steam for the high-pressure cylinder 
and the evaporative drum. The gases then pass through 
a nest of tubes raising the temperature of the steam 
supplied to the low-pressure cylinder, thence through 


the high-pressure feed-water heater, after that the air- | 


preheater, finally passing up the chimney. 

The two outside high-pressure cylinders are machined 
from steel forgings carried in cast-steel brackets bolted 
to the frame. They are free to expand in this bracket 
in a longitudinal direction to avoid stresses. Owing 
to the small size of the cylinders, tail-rods have had 
to be provided to equalise the power on the forward 
and backward strokes. Steam is distributed to the 
cylinders by piston-valves and in all other respects 


the construction of the motion, frames, &c., is similar | 


to that employed by the German State Railways. 


The author has described only the main principles | 


of the Léffler locomotive, but whilst no doubt every 
effort has been made to utilise as far as possible the 
heat generated in the firebox, it must be admitted that 
this has only been effected by a very intricate and com- 
plicated system of tubes and drums. It will be 
appreciated also that the design involves the use of a 
very large number of joints and connections, a failure 


of any one of which might have serious results. Another | 


serious drawback to this locomotive is that steam can 
only be raised if a steam supply from another source is 
available for the initial heating-up of the water in 
the high- and low-pressure steam generators. The 
pressure in the latter must rise to about 70 Ib. per 
square inch before the pumps can be started, and until 
then the fire cannot be lit in the grate. It is usually 
convenient to obtain this steam from another loco- 
motive. The most important feature, however, in 
connection with the working of the engine, is the neces- 


sity for absolute reliability in the circulating and | 


allow a man to get inside them for the purpose of 
expanding the tubes. To suit the conditions peculiar to 
a locomotive, it was felt that tubes of a large diameter 
only should be used, the tubes in the firebox end of the 
boiler being 24 in. external diameter and the tubes in 
the forward part 2in. Figs. 5 to 10, Plate VIII, give 
sectional elevation, plan and cross-sections which show 
the general form of construction. The considerations 
which govern the design of marine and land boilers are 
so entirely different from those required in a locomotive 
boiler, that there is very little similarity between the 
boiler used on this engine and the ordinary type of 
water-tube boiler, as will be seen from the photograph, 
Fig. 4, Plate VII. 

In the ordinary water-tube boiler resting on founda- 
tions, the boiler can expand freely in any direction, and 
the tubes, not being subjected to vibration and racking 





stresses, are not liable to leak. In a locomotive, the 











| 





| 
| 


| 
| 
| 
| 
| 





feed-pumps, and this no doubt is the reason why the | 


designer has thought fit to duplicate this feature in | 


the engine. 

In the Liffler boiler there is no necessity to use 
distilled water, ordinary feed-water being quite satis- 
factory because the concentration and deposit of scale 
is only possible in the high-pressure evaporative drum 
which is not heated by either fire or high-temperature | 
circulating tubes as in the case of the Schmidt boiler. 
Boiler scale will therefore have no injurious effect. 

Special precautions have been taken to ensure safety 
as far as possible. Non-return valves are situated 
in the high-pressure steam and feed-water pipes so that 


in the event of a superheater pipe bursting, the high- | 


pressure drum is isolated, and only the steam in the 
superheater can escape. Safety devices have also been 
incorporated for rapidly reducing the firebox tempera- 
ture in case of pump failure. 

It is claimed that with this locomotive a fuel economy 
of 45 per cent. will be attained and its overall thermal 
efficiency will be raised to nearly 18 per cent. It is 
difficult to reconcile these claims, as an efficiency of 
18 per cent. is more thin double that of an ordinary 
locomotive. Trial runs have been made with this 


locomotive but the author has not been supplied with | 


the actual results obtained. The main dimensions 
of this locomotive are given below :— 
Grate area: 26 sq. ft. 
Heating Surfaces :-— 
High-pressure superheater : 970 sq. ft. 
Low-pressure superheater: 344 sq. ft. 


boiler pressure to 450 lb. per square inch. In coming 
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Fic. 2. Front View or ENGINE. 


boiler must be so secured to the frame that in addition 


to this decision, he was largely influenced by considera- | to standing the shocks and vibrations consequent 
tion of maintenance costs and the desirability of | upon the engine running at high speed upon a railway, 
advancing by stages. Past experience of revolutionary | it must be capable of withstanding the shocks which 
designs has been that the spectacular advancements | occur when a locomotive is shunting, or comes in 
have not always been justified by results, and conse- | contact with buffer stops, or possibly becomes derailed. 


quently the author deemed it wiser to seek progress 
on a less ambitious scale. He also recognised that 
as the pressure increases the economies to be expected 
in fuel consumption are in a diminishing ratio. 

He decided to adopt a boiler of the water-tube type, 
in view of the successful application of such boilers to 
high pressures in marine practice and in large power 
stations. In September, 1924, he 
approached Mr. Harold Yarrow, of Glasgow, whose 


firm are so well known as designers and builders of | 


water-tube boilers, and suggested to him a design of 


boiler of the water-tube type which might be applied to | 


locomotives. A water-tube boiler suitable for a 
locomotive involves a radical departure from the usual 
design of such boilers for marine and land purposes, 
and upwards of three years of work on the part of 
| Mr. Yarrow and the author resulted in the completion 
towards the end of 1927 of the final design, which was 
| patented in their joint names. Early in 1928 an order 
was placed with Messrs. Yarrow to proceed with the 
construction of the boiler, which was completed and 


accordingly | 


| It is necessary also to have due regard to the fact 
| that the boiler provides an important structural element 
| in the construction of a locomotive and contributes to its 
| rigidity. It will be seen from the diagram that in this 
| boiler the large steam-drum forms the backbone of 
| the boiler, from which the tubes and the small drums 
'depend. At the forward end, this drum is carried in a 
cast-steel cradle into which it is firmly secured by large 
strap bolts, and any fore-and-aft movement is entirely 
prevented by stops which are machined on the lower 
side of the drum. The cradle in turn is secured to the 
engine frame by 1-in. steel plates extending downwards 
inside the main engine frames, to which they are 
securely riveted. The steel drum must be free to 
expand longitudinally, and accordingly the back end 
| is secured to the top of a triangular-shaped transverse 
| plate which in turn is secured at its lower extremity to 
the engine frame. The drum therefore, whilst being 
| free to expand longitudinally, is constrained from side 
| or vertical motion. 
| The four smaller drums are not supported, but hang 
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FOUR-CYLINDER HIGH-PRESSURE COMPOUND LOCOMOTIVE: 
LONDON AND NORTH-EASTERN RAILWAY. 
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from the water tubes. Rectangular lugs are riveted 
to the lower side of each of these drums at their forward 
and back ends. These rectangular lugs are free to 
slide longitudinally in grooved castings which are 
secured to the engine frame, but as they do not reach 
the bottom of the grooves, they are also free to move 
vertically. These lugs and grooves are provided to 
restrain the drums from any side movement. It was 
considered that this was the best way of preventing the 
transmission of vibration and shocks to the tubes in 


Taste III.—Four-Cylinder High-Pressure Compound 
Locomotive, L. and N.E.R.—Dimensions and Ratios. 





Grate— 
Length on slope 7 ft. 6 in. 
Width pee 4 ft. 8 in. 
Grate area 34:95 sq. ft. 
Boiler— 
Steam drum :— 
Length .. = 27 ft. 11% in. 
Diameter inside .. oy 3 ft. 0 in. 
Water drums, forward :— 
Length .. ie 2 13 ft. 5} in. 
Diameter inside .. 1 ft. 7 in. 
Water drums, back :— 
Length ae 11 ft. 0§ in. 
Diameter inside .. 1 ft. 6 in. 
Smokebox length 16 ft. 1 in. 


Working pressure 450 Ib. per sq. in. 


Tubes— 
Number at 444 
Diameter outside 2 in. 
Combustion chamber :— 
Number aa 74 
Diameter outside 2} in. 
Firebox :— 
Number + 250 
Diameter outside 2h in. 
Heating Surface— 
Firebox aa ee ae 4 .. 919 sq. ft. 
Combustion chamber ae ric > SO 4s 
Small tubes .. es Ye Ka ee; ae 
Total evaporative .. 1,986 ,, 
Superheater— 
Number of elements 12 
Diameter inside 1-18 in. 
Heating surface 140 sq. ft. 


Total heating surface 


Azles— 
Journals :— 
Bogie ae 6$in. x 11 in. 
Coupled wheels 9}in. x 11in. 
Carrying ,, 6in. xX 11in. 
Bissel me 63$in. X 11 in. 
Crank-Pins— 
Outside 54 in. x 6in. 
Inside 8fin. x 5}fin. 
Coupling Pins— , 7 
Leading 4in. x 42in. 
Driving 6in. X 4} in. 
Trailing 4in. x 4$in. 
Springs— 
Bogie wheels :— 
Type on Laminated. 
Length .. re 2-ft. 6-in. centres. 
Number of plates 8 ' 
Size of plates 4}-in. wide x 
7;-in. 
Coupled wheels :— ’ 
Type ‘ Laminated. 
Length 3-ft. 6-in. centres. 


Number of plates 

Size of plates 
Carrying wheels :— 

Type ° oe 

Length .. oe 

Number of plates 

Size of plates 
Bissel :— 


11 
5-in. wide x §-in. 


Laminated. 
4-ft. 6-in. centres. 
0 


1 
5-in. wide x §-in. 


Type ne Helical. 
Outside diam. 5} in. 
10 4; in. 


Free length 16 

Cylinders— 
High-pressure (2) 
Low-pressure (2) 


10 in. x 26in. 
20 in. xX 26 in. 


Motion— 
Type .. Gresley-Walschaert. 
Valves :— ‘ 
Type a Piston. 
Diameter H.P. 6 in. 
< eee xe ee 8 in. 
Maximum travel, H.P. .. 8%, in. 
Em o ees 6;) in, 
Steam lap, H.P. .. 1 in. 
et oy Aes “as 1% in. 
Exhaust lap ee a Nil. 
Cut-off in full gear, H.P. 90 per cent. 
Pi os L.P. 75 per cent. 
Tractive effort 32,000 Ib. 


Total adhesive weight : = Pe 
Adhesive weight + tractive effort .. 
Brakes .. we “e ae ae 


140,000 Ib. 
4-37 


Steam brake and 
vacuum ejector. 





such a way as might cause leakage. It is interesting to 
note that this method of construction has been com- 


pletely successful, in that there has been no case of the 


slightest leakage occurring at any of the 1,536 points 
at which the tubes have been expanded in the drums. 

In adopting a water-tube boiler, the author was not 
unmindful of the troubles which might reasonably be 
expected to result from scale formation in the tubes. 
Unlike marine and power-house boilers, in which the 
boiler feed is derived from the condensate and only a 
very small make-up of fresh water is required, the 
locomotive boiler requires 100 per cent. of make-up 
water. In order to prevent the formation of scale as 
far as possible, the author decided to introduce the 
feed-water at the highest possible temperature. It 
will be seen from Fig. 5 that the feed-water is intro- 








duced into a chamber at the forward end of the top 
drum in front of the water-tubes, and separated from 
the evaporative portion of the boiler by a weir at a 
height of about half its diameter. 

The water is supplied from the tender by means of 
two ordinary injectors, and is delivered into this forward 
space of the top drum, after passing through a form of 
injector heater. 
which the injector action is repeated by steam from 
the steam space in the boiler. 
such an extent by the feed-water that its temperature 
when delivered into the water chamber is over 400 
deg. F. and is therefore only about 50 deg. less than 
that of the saturated steam in the boiler. Much of 
the scale and mud is consequently thrown down in the 
forward portion of the top drum. 

But for this arrangement for dealing with the feed- 
water, considerable trouble due to the formation of scale 
would have to be expected; as it is, after running 
some 15,000 miles, a slight deposit of hard scale was 
found on the inner rows of tubes in the fire-box. This 
was at first not easy to detect, and in consequence about 
half-a-dozen tubes on each side of the fire-box adjacent 
to the brick arch showed signs of overheating and had 
to be changed. The experience gained has resulted in 
the development of an apparatus by which the hardest 
scale can be readily cut out without damage to the 
tubes, and this will probably be necessary when the 
engine has run some 10,000 to 15,000 miles, according 
to the class of feed-water used. 

On the other hand, experience has also shown that 


this boiler can be worked for a much longer period than | 


the ordinary type of locomotive boiler before requiring 
to be washed out. When stationed at Gateshead the 
locomotive worked express trains from York to 
Edinburgh and back, involving a daily run of about 
420 miles. Whilst other engines of the Pacific type 
in the same link require washing out after running 
1,000 to 1,500 miles, this engine ran 5,000 miles with- 
out washing out, and when opened up it was found 
that the boiler was exceptionally clean and the tubes 
were in good condition. It was, however, found that 
the accumulation of mud and scale, which usually occurs 
above the foundation ring in an ordinary boiler, had 
fallen into the drums below the grate on each side of the 
fire- box. 
form of mud, from which it was easily removed, whereas 


| if it had been in the sides of an ordinary locomotive 


fire-box, much of it would have formed into scale. 
Other means, which will be described later, have 


| been recently embodied, by which the temperature of 


the water when delivered in the feed-water space in the 
top drum is further increased before it passes to the 
evaporative portion of the boiler. 

In a test which was carried out at the maker’s works, 
an evaporation of 20,000 lb. per hour at 450 lb. per 
square inch was maintained for a period of four hours 
by the introduction of a steam jet up the chimney. 
This high rate of evaporation is possible owing to such a 
large proportion of the heating surface available being 
subject to direct radiant heat. In the ordinary form of 
locomotive boiler only the fire-box is subject to radiant 
heat, and the evaporation per square foot of heating 
surface of the tubes is only about one-fifth of that of the 
firebox sides. 

The superheater elements in this boiler are located 
in the forward portion of the central flue and are also 
subject to radiant heat. In order to prevent the flame 
impinging directly on the ends of the elements, a brick 
column is provided in the centre of the main flue 
immediately in front of the brick arch. Notwith- 
standing this precaution, and owing to the fact that 
there were no data available as to the effect of radiant 
heat on superheater elements, the temperature to which 
the steam was superheated during the preliminary 


trials was excessive, temperatures of 900 deg. F. being | 


obtained ; consequently, the lengths and area of the 
superheater elements have been reduced so that a 


temperature of approximately 700 deg. F. can now be | 


obtained, and this is regarded as sufficient. The super- 


heater elements are situated between the boiler and | 


the regulator, and are, therefore, always subject to 
full boiler pressure. In order to prevent overheating 


when the regulator is closed, the steam supplied for | 


auxiliary services is taken from the superheater and 
passes through a coil of ribbed pipes laid in the feed- 


water chamber, thus raising further the temperature | 


of the boiler feed and at the same time de-superheating 
the steam. This de-superheated steam is led to the 


reducing valve, where its pressure is reduced to 200 Ib. | 


per square inch. Steam from this reducing valve 
supplies a manifold pipe on the footplate across the 
front of the boiler above the fire-hole door. From 
this manifold pipes steam at 200 lb. per square inch 
pressure is taken for supplying all the auxiliary services, 
such as the injector, vacuum and steam brake, reversing 
gear, steam-sanding, steam-heating, whistle, and turbo- 
generator. It has been possible to retain the standard 
steam fittings for all these purposes. 

With a pressure of even 450 lb. per square inch special 


The latter has two sets of cones in | 


Heat is absorbed to | 


This material remained in the drums in the | 


designs of boiler fittings and valves have to be used 
owing to the cutting action of high-pressure steam, but 
in this engine only the safety valves, regulators, and 
water gauges have had to be made suitable for this 
pressure. 

After the hot gases have passed between the water 
tubes they enter the flues located at each side of the 
boiler. Naturally the walls of these flues are very hot, 
and in order to reduce their temperature and to make 
effective use of this heat, which otherwise would be 
wasted, the boiler is surrounded by an air space lying 
| between the casing of the flues and the insulated outer 
|clothing. All the air required for combustion traverses 

this air space from the intake at the front of the engine 
to the ashpan, and in so doing its temperature is raised 
to about 250 deg. F. It has been found that even 
when working hard it has not been necessary to supple- 
ment this supply of hot air by opening the ashpan 
door. Preheating the whole of the air supply is bound 
to augment the thermal efficiency of the boiler. 

The only other feature of the boiler which calls for 

comment is the construction of the front end and 
chimney. Incidentally, the apparent absence of the 
chimney has caused more public comment than any 
other feature of the locomotive, views of which are 
| shown in Fig. 2, page 156, and Fig. 3, Plate VII. In 
order to provide sufficient length for the water-tubes, it 
was necessary to have the top steam drum as high as the 
limits imposed by the load gauge permit ; consequently 
there was no room for a chimney of the conventional 
type. Engines having large high-pitched boilers can only 
have very short chimneys, and trouble has been expe- 
|rienced in such engines owing to smoke and steam 
beating down on the front windows of the cab and 
interfering with the driver’s view of signals. The 
author enlisted the assistance of Professor W. E. 
Dalby and constructed a wooden model of an engine of 
such a type. This model was placed in an air flume, 
and powdered chalk was blown up the chimney at the 
same time as a current of air was drawn through the 
flume at 50 m.p.h. Observations through a glass 
window showed the course pursued by the powdered 
| chalk, and as a result of various modifications, the 
design finally adopted was arrived at. In this design 
the whole of the powdered chalk was lifted sufficiently 
to clear the cab windows, and it is satisfactory to 
record that in actual service the smoke and steam, 
whether running at slow or at high speeds, is deflected 
| upwards sufficiently to clear the cab, and in no way 
| obstructs the driver’s vision. 

As originally built the engine had two high-pressure 
cylinders 12 in. in diameter and two low-pressure 
cylinders each 20 in. in diameter, all cylinders having 

| 26 in. stroke. It has been found that by reducing the 
diameter of the high-pressure cylinders to 10 in. a 
|more equal distribution of work between the high- 
| pressure and low-pressure cylinders results. 
| The author regarded it as necessary, whilst having 
| only two sets of valve gear, to be able to vary the 
| cut-off of the high-pressure cylinder independently of 
| that of the low-pressure cylinder. He felt that only 
| by trial at varying cut-offs could the best results be 
| realised. He therefore arranged that in the rocking 
| link by which the high-pressure valve is actuated, 
| provision should be made by means of a slot and die- 
| block to vary the travel of the valve, at the same time 
retaining the combination lever to keep the lead 
constant. The motion for both high- and low-pressure 
cylinders is shown in Figs. 11 to 15, Plate IX. The 
reversal of the low-pressure valve gear, and conse- 
quently of the whole engine, is actuated by the ordinary 
;form of steam reverser, and a similar equipment is 
provided to vary the high-pressure cut-off. Both 
| these equipments are attached to the shafts they 
actuate, and being so remote from the footplate, their 
delicate control was not easy. This has been success- 
| fully effected by the use of telemotors; another tele- 
motor is also provided for operating cylinder cocks. 
The high-pressure cylinders, steam ports, passages, 
| and low-pressure steam receiver are formed by a single 
steel casting as illustrated in Figs. 16 to 23, page 158, 
| the cylinders and steam-chests having special close- 
| grained cast-iron liners. 

Various minor alterations and adjustments have had 
to be made since the engine was built, but with the 
exception of reducing the diameter of the high-pressure 
cylinders and reducing the heating surface of the 
superheater, it has not been necessary to alter any of 
its main features. 

The locomotive has worked trains of over 500 tons’ 
weight for long distances at express speeds with con- 
sistent success and reliability, and although it has not 
| been possible so far to carry out any extensive trials, 
| there is every indication that it will prove more 
economical in fuel consumption than express engines 
of the latest normal types. Any economy effected in 
maintenance cost will only become fully apparent after 
the engine has run a few years. 

It has been ascertained that the cost of a water-tube 
boiler similar to that fitted on this engine will not be 
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appreciably greater than that of the ordinary wide | 


fire-box type as fitted on Pucific engines. The most 
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Fig. 22. 
DETAIL AT N 


expensive components of the water-tube boiler are the 
solid-forged steam- and water-drums. These are not 
subjected to the action of the fire, and consequently 
may be expected to have a long life. On the wide fire- 
box type of ordinary boiler the copper fire-box is 
the most costly section, and it is well known that its | 
life is short and its renewal is an expensive item. | 
Again, in the ordinary type of locomotive boiler, tubes | 
aid fire-box stays are sources of trouble, involving | 
costly maintenance and occasional failures. In the | 
design of boiler under consideration there are no stays; | NOTES ON NEW BOOKS. 

the tubes are more effectively secured, and are not! Durtne recent years economic geology has obtained 
subjected to variation in temperature and stress at the | an increasing measure of recognition, and deservedly 
points where they enter the drums. | 80 in view of the fact that it deals with the origin, 
In conclusion, the author submits that, with the | occurrence, and distribution of those basic materials 


| 
| 
| 
| 





(2379.H) 








moderately high pressure and simple design which he 
has adopted, economy both in fuel and maintenance 
costs will be secured, while fully maintaining the relia- 
bility so characteristic of British locomotives. 

Note.—Figs. 7, 10, 14, 15, and 18 to 23, are not 
given in the Paper as prepared by the Institution of 
Mechanical Engineers, but have been furnished and are 
reproduced by the courtesy of the Author to whom we 
acknowledge our indebtedness.—Ed. E. 


which are essential to so many industries and are closely 
related, in one form or another, to every branch of 
engineering. The term “ mineral’ used in its widest 
sense embraces a vast number of products the compo- 
sition of which varies from simple elements to combi- 
nations of considerable complexity. Their origin is 
explained in a variety of ways which often appear to 
be diametrically opposed, while their occurrence is 
almost as varied as the areas in which they are found. 
Hence, the subject of economic geology is one which 
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calls for the provision of a reference book describing 
the chief characteristics of the various minerals and 
devoting an amount of space to each in proportion to 
its respective economic importance. Such a book has 
been in existence since 1905. It is entitled Economie 
Geology, and is by Heinrich Ries, A.M., Ph.D., professor 
of geology at Cornell University (London: Chapman 
and Hall, Limited; price 30s. net). It speaks well 
for this work that it has now reached its sixth edition. 
The author has endeavoured in this latest issue to 
bring the subject-matter into line with the most 
modern data without materially increasing the size of 
the volume, which covers some 840 pages. Minerals 
are conveniently divided into two main groups, metallic 
and non-metallic, and Professor Ries has accordingly 
devoted the first part of the book to non-metallics. 
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The most important materials which come under this 
heading include coal, petroleum, building stones, 
limestone and cement, fertilisers, abrasives, and minor 
minerals such as graphite, asbestos, &c. Part II, 
which deals with metallic minerals, is entitled ‘‘ Ore 
Deposits.”” The first chapter treats of ore deposits in 
general, and within the space of some eighty pages 
provides a valuable summary of the subject handled 
with the authority of a recognised expert. Then follow 
the more important metal-bearing minerals: iron, 
copper, lead and zinc, gold and silver, and minor metals 
such as aluminium, manganese, Xc. The work is 
profusely illustrated with excellent photographic 
reproductions, including many illustrations of mines 
and quarries, and a number of maps and diagrams. 
The list of references at the end of each chapter is 
exceptionally complete. From the point of view of 
the British reader it will be considered a disadvantage 
that most of the examples and data provided and 
nearly all the illustrations refer to mineral occurrences 
in the United States. It is unfortunate also that the 
statistics could not have included more recent figures, | 
the latest quoted in many cases being for 1927. | 





Among recent additions to the Monographien zur | 
Feuerungstechnik is a volume by L. Litinsky, entitled 
Priifanstalt fiir Feuerfeste Materialien (Leipzig: Otto 
Spamer; price 7 marks), which deals with the testing 
of refractory materials in relation to fuel technology. 
The numerous modern methods used in routine works 
testing and research work are well described and illus- 
trated, and the main contents form a general survey 
of the technique of refractory materials. The technical 
instruments and apparatus described are those in use 
in Germany at the present time. The tests cover a wide 
range of activity and represent much detailed work in 
connection with determining the suitability of various 
raw materials and finished refractories for use in manu- 
facturing operations. After dealing briefly with 
methods for determining fineness, plasticity, viscosity, 
and size, the author passes to microscopic and X-ray 
examinations, the latter being illustrated by repro- 
ductions of photographs taken at the Leipzig University. 
Later chapters deal with the methods used in deter- 
mining stresses under load at high temperatures, dila- 
tion, fatigue, abrasion, melting point, mechanical 
strength, chemical uniformity, electrical resistance and 
standard tests. The book presents and discusses 
some of the basic principles of the instruments used 
and illustrates their application in practice, the whole 
field of refractories being touched upon in a general way. 
Although the book cannot be regarded as a very com- 
plete treatise on refractory testing, it is clearly written 
and contains 83 explanatory line-drawings and repro- 
ductions of photographs. The index is poor, consisting 
only of a statement of the titles of the various chapters, 
which renders tedious the search for the details of a 
particular test. The inclusion of an alphabetical index 
would have added considerably to the value of the book, 


Apart from its technical merit Mark’s Mechanical 
Engineers’ Handbook has a distinctly informative 
value to British engineers in that it is largely concerned 
with practice in the United States, that is, there are 
numerous references to papers read before technical 
institutions in that country, and where particular 
machines or apparatus are discussed the names and 
addresses of, as well as the trade names used by, 
American makers are given. For this reason alone the 
work may well stand on an engineer’s bookshelf, side 
by side with similar British works of reference, but 
this is not its only qualification for such a recommen- 
dation. The scope of the work, as is defined by its title, 
being not sc general as other reference books, the various 
subjects are more fully treated, and that in a way 
resembling a text book. Anyone wishing to refresh 
his memory on the general aspect of a particular sub- 
ject has the matter treated in a readily accessible form. 
The 2,180 pages are divided into 16 sections due to | 
between 70 and 80 different contributors, the employ- 
ment of so large a number of specialists resulting in a 
more definite and compact treatment of the sub-divi- | 
sions of the subjects. New material includes low and 
high-temperature carbonisation of coal, industrial com- 
bustion furnaces, electric industrial furnaces, refrac- 
tories and vibration, while some 16 sections have been 
entirely re-written. As far as we have been able to 
test the work by random references, the matter seems 
to be thoroughly revised even as regards British prac- 
tice. The book is published in this country by Messrs. 
Mc.Graw-Hill Publishing Company, Limited, 6 and 8, | 
Bouverie-street, London, E.C.4. at the price of 35s. net. | 
| 
Mr. D. Humphrey’s Intermediate Mechanics, Dynam- | 


ics (London : Messrs. Longmans, Green and Company, | 


Limited, price 10s. 6d. net) deals only with dynamics, | ‘ 


and it is designed to cover the work up to Intermediate 
Degree standard. It starts with the elementary 
principles of velocity and acceleration, develops the 


| shops. 
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work through the various sections on regular lines up 
to the consideration of the motion of a body in two 
dimensions. The application of the calculus is intro- 
duced in several parts of the book, but much of the 
work is confined to algebraical methods. Problems 
are worked out in nearly all sections of the book, 
and there are numerous examples introduced for the 
student to solve. The book is well written, and it 
can be recommended to all those who wish to extend 
their knowledge of elementary dynamics. 


The publisher is, perhaps, the most conspicuous 
example of the middleman in industry, and the best 
illustration of the services a middleman can render to 
both producer and consumer. Much of a publisher’s 
business turns on his personal relations with his authors, 
and his adventures have an interest of their own in 
throwing fresh light on personalities with whom the 
reader may be already familiar. The firm of Chapman 
and Hall was established in 1830, and in A Hundred 
Years of Publishing (London: Chapman and Hall, 
Limited ; 15s. net), Mr. Arthur Waugh, the chairman 
and literary adviser of the firm, and for 28 years its 





| managing director, tells its story. The period was one 


of great changes in the various elements of books— 


| paper, printing, blocks for illustration—but Mr. Waugh 


has little to say on such matters, confining himself 
mainly to those in which the publishing house had to 
take the initiative, to the persons with whom they 
had to deal, and to the changes that came over the 
business of publishing in the period under notice. 
His account covers the firm’s relations with Dickens, 
publishing for whom was their main occupation for some 
seven years. Later they were closely associated with 
Thackeray, and other well-known Victorian writers. 
Originally Chapman and Hall were both book- 
sellers and publishers, but in due course: began the 
differentiation within the book trade of publishing 
from bookselling, and a little later the establishment of 
circulating libraries, both epochs very material to the 
work of the firm. The account of them, like that of 


the later controversy over the sale of net books, seems | 
to indicate that then the larger part of the publishing | 


trade was occupied with fiction. The firm did not 
however, neglect other branches, including technical 
books, and the growth of their agency for John Wiley 


and Sons, of New York, coupled with their experience | 


in publishing for the late W. J. Lineham and other 
technical writers, led them just before the war to 
contemplate a series of engineering works by English 
technical writers, to accompany the American catalogue. 
This programme was carried out after the war by 


Mr. F. L. Bale, who succeeded Mr. Waugh as general | 


manager; the technical branch is said now to be as 
large as the general publishing business. 

In noticing the fourth edition of Foundry Practice, 
A Text Book for Executives, Moulders, Students and 
Apprentices, by Mr. R. H. Palmer, it is pleasant to be 
able to record progressive improvement on the third 
edition which, in 1926, was the subject of commendation 
in these columns. Though hailing from the United 
States, where foundry practice differs to some extent 
from that of this country, there is sufficient general 
material in the book to make it useful to the classes 
indicated in its sub-title over here. By this we imply 
that it is written on essentially practical lines, 7.e., it 
describes how to do things rather than how to arrange 


for them being done, and, in consequence, the more | 


theoretical and debatable side of foundry work is not 
given a great deal of space. A feature of the book 
which has a decided educative value is the combination 
of drawings and photographs employed in describing 
dry-sand moulding. The former give clear and 


copiously-lettered views of the pattern dealt with, in | 
place in the flask, with the position of the cores, &c., | 


indicated, while the latter show, in a number of different 
stages, the actual appearance of the mould and cores, 
each part being lettered to correspond with the drawing. 
A number of tables, such as those giving the com- 


position of various alloys, data for cupola air supply, | 
&c., are provided. The glossary, which, followed by a | 


good index, concludes the book, is a useful and desirable 
inclusion, as a correct understanding of the technical 
terms peculiar to a trade helps the apprentice or student 
very greatly in picking up information while in the 
As the work has been partly re-written in the 
process of enlargement from the previous edition, it is 
not practicable to specify in detail the new material. 
The cost of the book is 17s. 6d. net. It is published in 
this country by Messrs. Chapman and Hall, Limited, 
London, and in the United States by Messrs. John 
Wiley and Sons, Incorporated, New York. 











TUNGSTEN DEPOSITS OF SOUTHERN CHINA.—Tungsten 
ore occurs in the provinces of Hunan and Kwangtung, 
South China, but, so far, mining operations have been 
carried out only on a restricted scale, and primitive 
methods are employed. Nevertheless about 250 tons of 
the ore are exported every month from Canton. 


CATALOGUES. 


Electric Lighting—We have received from Messrs. 
Korting and Mathiesen Electrical, Limited, 711—715, 
| Fulham-road, London, S.W.6, two new catalogues deal- 
| ing with lanterns for general lighting, and with silvered 
| mirror reflectors for show case, shop window and con- 
| cealed lights. 

Metal Shears.—Messrs. Henry Pels and Company, 
Limited, 32-38, Osnaburgh-street, London, N.W.1, have 
issued a catalogue of a portable shearing machine operated 
by hand levers. It is made in three sizes of which full 
particulars are given and is adapted for punching, 
notching, &c., and cropping joists, angles, and other 
sections. 

Welding.—Messrs. Alloy Welding Processes, Limited, 
Forest-road, London, E.17, continue to give in their 
journal The Welder details of welding work from various 
jobs actually carried out. In some notes on German 
welding, it is stated that in building the cruiser Admiral 
von Spee a saving of 1,000 tons in weight was effected 
by welding structural work instead of riveting. 

General Engineering—We have received the first 
number of a new house journal issued by Messrs. 
Sir W. G. Armstrong, Whitworth and Company 
(Engineers), Limited, Park House, Great Smith-street, 
London, §8.W.1l. ‘The contents, dealing with the 
products of the associated companies, cover coke and 
steel-making plant, ships, locomotives, machine tools, &c. 

Scientific Instruments; Spectrum-Analysis.—Messrs. 
Adam Hilger, Limited, 24, Rochester-place, Camden 
Town, London, N.W.1, have sent us a copy of a new 
catalogue of scientific instruments of 250 pages, listing 
over 1,000 items. We have also received the second 
issue of their spectrum-analysis bulletins, giving a 
number of summaries of quantitative analyses of metals 
and other information. 

Pumps.—Copies of the technical bulletin issued by 
Messrs. Rateau Company (Paris), 28, Russell-square, 
London, W.C.1, describe a set of portable turbo-pumps 
of 150 brake horse-power delivered to collieries in 
Poland, a 13-stage turbine taking steam at 500 Ib. 
per square inch for the Paris Electricity Company, 
and some feed pumps and circulating pumps. Technical 
articles on steam economy by Professor A. Rateau are 
also included. 

Rotary Converts, Fuse Boards, &c.—Messrs. The General 
Electric Company, Limited, Magnet House, Kingsway, 
London, W.C.2, have issued an interesting catalogue deal- 
ing with rotary converter plant. The first part deals 
with non-automatie control, while the second is con- 
cerned with automatic operation. The new matter in 
this publication is of great interest. In a further cir- 
cular the firm state that their Neata fuse boards for 
| domestic lighting installations are now made in cast-iron 
| cases, in addition to the teak case pattern. 

Noiseless Winch.—An improved electric motor silent 
| winch for high-speed hoisting and warping is dealt with in 
a new catalogue received from Messrs. Metropolitan 
| Vickers Electrical Company, Limited, Trafford-park, 
| Manchester. The electric motor and gear are enclosed 
| in a water-tight casing, the transmission is by worm gear, 
| and an automatic discriminator varies the speed inversely 

asthe load. We have also received a copy of an interest- 
| ing paper on noise problems in electrical plant by Mr. 

B. G. Churcher, issued as part of the company’s catalogue 

literature. 

Furnaces.—We have received 2 brochure dealing with 

the ‘Terni’? open-hearth furnace from Messrs. The 
Wellman—Smith-Owen Engineering Corporation, Limited, 
Victoria Station House, Victoria-street, London, 8.W.1. 
The type of furnace used at the works of the Terni Com- 
pany, situated at Terni, near Rome, was, it will be recalled, 
described in detail in the paper read by Mr. H. C. Wood 
at the recent Prague meeting of the Iron and Steel Insti- 
tute, and reproduced in our issue of September 19, 1939, 
The Terni open-hearth furnace embodies modifications 
|to the standard type of ports, which greatly increase 
the efficiency of combustion and, therefore, decrease the 
time of melting. The brochure is fully illustrated and 
contains many tables of furnace outputs, &e. Messrs. 
| Wellman-Smith—Owen Corporation have recently been 
| granted the sole rights in regard to the Terni system for 
the United Kingdom and certain other parts of the 
world. 

Tools and Supplies.—The general catalogue of small 
tools and supplies for the mechanical trades issued at 
intervals by Messrs. Buck and Hickman, Limited, 
2, 4 and 6, Whitechapel-road, London, E.1, is regarded 
by most engineers as a standard reference book of 
workshop appliances. This character is well maintained 
in the 1930 edition, recently issued, which is larger and 
more comprehensive than the previous edition, issued in 
1923. Its contents, we fear, are too numerous even to 
mention, but it covers such items as drills, taps, dies, 
reamers, cutters, chucks, spanners, gauges, measuring 
instruments, moulders’ tools, sheet-metal working 
appliances, carpenters’ tools, power-transmission acces- 
sories, &c., which we have noticed in turning over the 
pages at random. In most cases, tables of dimensions 
and prices are given with the particular item illustrated, 
and much information is included in the use of the 
more uncommon appliances. The volume, which 
contains over 1,100 pages, is bound in strong cloth- 
covered boards, and an unusually complete general index 
will add much to its utility. We understand that the 
present edition will be in use for at least five years, and 
that loose leaves and complete index sections can be 
supplied, if desired, so that there is no necessity to cut 
tables or illustrations from the catalogue itself. The 
catalogue is certainly an outstanding example of the 
high standard attained in modern trade literature. 
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‘* ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification is not 

illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word ‘‘Sealed”’ is appended. 

Any person may, at any time within two months from the date of 
the advertisement of the acceplance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


330,882. H. Coates, of Watford. Milling 
Machines for Reproducing. (3 Jigs.) March 15, 
1929.—The tracing mechanism is mounted in a casing 
10 which is supported to be traversed over the article | 
which is to be copied. The tracer 11 is a duplicate 
of the cutter which operates on the raw material. The 
tracer is mounted in a sleeve 12 carried on the stator 
13 of a small electric motor mounted in a gimbal ring 
14 which is supported on arms 16 carried on the casing 
10. The trunnions 17 on the gimbal ring 14 extend 
through openings in the casing which permit of slight 
play, and a number of controlling springs 18 is spaced 
radially around the sleeve 12 to centre it. The sleeve | 
12 and stator 13 are free to receive slight tilting move- 
ments out of their normal alignment under the control 
of the springs, and of the gyrostatic force which is 
provided by the motor, the armature of which is of con- 
siderable weight and is rotating at a highspeed. A shaft 
21 carries a wheel 22 of substantial mass aligned with the 
shaft 23 of the motor and coupled thereto by a spring | 
| 
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which transmits the drive. A series of arms 15 extends 
to near the wheel 22, and each arm has pivoted in it at 
25 a bell-crank lever having a short arm and a long 
arm 27. The short arm carries a roller 28 which can 
engage with the periphery of the wheel 22, and the long 
arm 27 carries at its free end contacts 29 co-operating 
with contacts 30, 31 carried on insulated plates 32 
rigidly mounted in the casing 10. When the motor 13 
is in its normal position, the rollers 28 engage the wheel 
22 so as to maintain the contacts 29 separated from 
both of their co-operating contacts 30, 31. Whilst the 
tracer 1] is not in contact with the pattern which is 
being copied, the stator 13 is pushed forward by com- 
pression springs acting on the arms 16 which carry it 
80 that the arms 27 of the bell-crank levers are also 
moved towards the left to engage the contacts 29 and 31. 
For this purpose each of the arms is provided with a 
spring 33. If, however, the motor is moved bodily 
towards the right or is tilted from its normal axial setting, 
by engagement of the tracer 11 with a pattern, then 
the levers 27 or some of them, will be rocked to engage 
the co-operating contacts 29, 30, owing to the engage- 
ment of the roller 28 with the wheel 22. The closing 
of the contacts 29, 31 completes a circuit to control a 
motor which will feed the tracer, and the cutter, which 
copies its movement. (NSealed.) 

331,508. W. F. Thomas, of St. Helens, and. 


Coventry Gearless Motors, Limited, Nottingham. | 
Clutch Couplings. (2 Figs.) April 2, 1929.—a is a 








(331508) 


driving shaft and b a driven shaft. On the end of the | 
driving shaft a is a collar c whose exterior is formed 
with a number of surfaces d. The collar is formed on its | 
inner surface with a series of longitudinal] ribs e which | 


engage similar ribs f on the exterior of the shaft a. An 


annular frame g surrounds the collar c and is prevented | 


from rotating by rollers h equal in number to the number 
of surfaces on the polygonal collar c. The outer surfaces 
of the collar c are tapered towards the axis of the driven 
shaft b so that the axes of the rollers A are also inclined 
in the same direction. On the driven shaft 6 is keyed 
a disc 7 to which is fixed a flange k the inner surface 
of which is coned so as to be parallel to the tapered sides 
of the collar c and the axes of the rollers hk. A coiled 
spring o normally urges the collar ¢ together with the 
frame g and the rollers 4 into the hollow coned space 
in the flange k. Fixed to the exterior of the collar ¢ 
is an extension which carries a grooved collar g. A 
forked lever can be engaged in the groove 8 to move the 
collar relatively to the shaft a. When the shaft a is 
rotated the rollers A move along the surfaces of the collar 
c and become jammed between these surfaces and the 
inner coned surface J of the flange k thus transmitting 
the rotation of the shaft a to the shaft b. Disengagement 


| is effected by withdrawing the collar c towards the right. 


(Sealed.) 
PUMPS. 

327,685. Rotoplunge Pump Company, Limited, of 
Westminster, and C. Lakin-Smith, of Westminster. 
Plunger Pumps. (5 Figs.) January 3, 1929.—This 
invention relates to pumps of the type in which the axis 
of a pair of oppositely disposed plungers is arranged 


transversely to the axis of rotation of the crankshaft of | 


the pump, and the reciprocation of the plungers is obtained 
by a crank, arranged in a guide at right angles to the 
plungers. c! and c? are the two oppositely disposed 
cylinders bored in a rotor formed of two portions 27 and 
2” connected together. 5” and 5 are the integral pair 


Fig. Fie. | 
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of coaxial plungers the mid portion of which is shaped 
to form a transverse guide 59 having a slot in which 
reciprocates a block 6 which rotates on the eccentric pin 
3. The ends 5¢ and 5/of the guide 5y slide on the parallel 
surfaces 2¢ and 2¢ in the rotor 24, 2°, parallel to the axis of 
the cylinders. 2°, 2/ are ports which extend to the 
periphery of the rotor so that they will rotate over 
inlet and outlet passages 4¢ and 4° in the casing of the 
pump. The periphery of the rotor moves over shoes 
4° and 4¢ in the casing 4 between the inlet and outlet 
passages. (Sealed.) 
STEAM ENGINES, BOILERS, EVAPO- 
RATORS, &c. 


327,693. J. Howden and Company, Limited, of 
Glasgow, and J. H. Hume of Westminster. Steam 










































































Boilers. (1 Fig.) January 8, 1929.—This invention 
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relates to furnace fronts for boiler furnaces to be fired 
| either by exhaust gases from internal-combustion engines 





or by liquid fuel. For firing with liquid fuel there is 


fitted to the furnace front an oil burner coaxial with an 
air director 4 having a movable air valve 42. To permit 
rapid change-over from one system of firing to the other 
the air director 4 has a flange of large diameter which 
carries the quar] 7 for use with liquid fuel. Said flange 
and quarl are movable with the air director 4 so that, 
when it is retracted to the position shown by dotted lines 
a wide opening for the passage of exhaust gases into the 
furnace is provided. The front plate is formed with a 
recess 8 to house and protect the air director 4 when 
retracted, against the action of the hot waste gases 
passing through the passage 3into thefurnace. (Sealed.) 


328,521. Babcock and Wilcox, Limited, London’ 
and C. S. Davy, London. Air Heaters. (3 Figs.) 
January 8, 1929.—1 is a boiler with a combustion cham” 
ber 2 and stoker 3. Disposed in a pass above the boiler 1 
is an air heater A of the tubular type in which the tubes 
are traversed by the waste gases from the boiler. 4 is a 
fan connected to the gas outlet end of the air heater. 














Air to be heated is blown by a fan 6 through duct 7 to 
the air inlet 8 of the heater and around the tubes and 


| thence to an air outlet duct 9 which delivers heated air 


beneath the stoker 3. A blower 10 draws waste gases 
from the pass B and forces them into an enlargement of the 
duct 9 from which they are delivered into and mingled 


| with the heated air coming from the heater A by way of 


the baffles 11. The temperature of the air and gases 


delivered below the stoker is thereby raised. (Accepted 
May 14, 1930.) 
328,682. P. W. Griffin, Westminster. Pulveru- 


lent Fuel Burners. (4 Figs.) February 4, 1929.— 
11 is the front wall of the combustion chamber 12 and 

13 is the burner. The burner is contained in a casing 14 
that is mounted on the wall 11 opposite an opening 15. 
It has trunnions 16 about midway of its length which are 
mounted in, and extend to the exterior of, the casing 14 
through bearings 17. A lever 18 is mounted on each 
trunnion. The levers extend downwards and are con- 
nected together by a rod 19 on which the forked end of a 











connecting rod 20 is mounted. The rod 20 is connected 
to a crank or cam which causes it to rock the burner 13 
in a vertical plane. A pipe 21 mounted in the end wall 


| of the casing 14 opposite the rear end of the burner 13 


is the inlet pipe to the burner of the primary air and 
entrained fuel, and it extends into the rear end of the 
burner, which end is of a size to permit free movement of 
the burner. The burner 13 is of gradually decreasing 
cross section from a point near its rear end to about mid- 
way of its length, at which part it is divided into two 
branches 22. The branches 22 extend first outwardly and 
then inwardly, finally uniting at an angle behind a cone 
23 which is the delivery outlet and is positioned in the 
opening 15, 24 is the inlet for the secondary air which 
passes to the combustion chamber 12 around the delivery 
outlet 23. (Sealed,) 
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BELLOWS FALLS HYDRO-ELECTRIC 
DEVELOPMENT ON THE CONNEC- 
TICUT RIVER, U.S.A. 

(Continued from page 100.) 
Fias. 26 to 34, below and on Plate X, relate to 
the power-house, which contains three 20,000-h.p. 
turbo-generator sets, discharging into submerged 








MOORE & THOMPSON 





FOREBAY 





Fie. 27. 


draft tubes. A plan of the layout, including the 
sub-stations, is given in Fig. 26. A section and plan 
of the station itself are given in Figs. 33 and 34, 
Plate X. A noteworthy feature of the power-house 
is the small amount of concrete used in the sub- 
structure. The whole building is in rock setting, 
excavated to suit, the concrete for the most part 
forming a thin lining only. The three turbine pits 
are excavated in rock, and the draft tubes tunnelled 
through the underlying mass. 











Ice Stuice In FOREBAY. 





It will be noted from Fig. 26 that the intakes are | 








protected by a second ice-boom, the details of 
which are given in Figs. 39 to 47, on page 162. In 
this boom the units are only 57 ft. in length. The 
scantlings adopted for this boom are similar to 
those of the larger boom described in the previous 
article, and we need not, therefore, repeat them. 
The methods of coupling the unit ends and of 
guying them from across the canal are clearly shown 





a steel gate of the skimming type, 12 ft. wide by 
10 ft. high. This is opened by lowering into the 
pit below the sill, according to the amount of 
water which it is desired to spill over it to carry 
away the floating ice, débris, &c. The sluice 
was constructed by Messrs. S. Morgan Smith 
Company. 

In operation it is found that a thin sheet of ice 
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in the figures. This boom protects the intakes 
effectively from ice brought down by the canal, 
the ice being diverted to a sluice on the east side 
of the power-house, as shown in Figs. 26 and 34. 
This sluice runs past the power-house and discharges 
into the tail-race. Details of its intake are given in 
the plans and section, Figs. 48,49 and 50, page 163, 
while the sections Figs. 51 to 54are taken at various 
points in its length. A view of the intake is given 
in Fig. 27. The normal section is one of 8 ft. wide 
by 5 ft. high. The intake, however, accommodates 
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may form during a week-end shut-down between the 
boom and turbine intakes. This may be sufficient 
to give the operators trouble for some time when 
the load is being picked up, and to deal with this 
and with débris a travelling trash-rack rake is 
provided ; also, to prevent clogging of the racks, 
a compressed-air cleaning plant has been installed. 
The travelling rake, 19 ft. long, may be seen on 
the right hand in Fig. 31, a view showing the interior 
of the intake house. The compressed-air instal- 
lation is on the lines of an arrangement first 
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THE BELLOWS FALLS DEVELOPMENT ON THE CONNECTICUT RIVER. 


Fig.46. ELEVATION A-A. 
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introduced at the Alabama Power Company’s Mitchell | rollers by bronze washers. The link pins are of bronze. | They are three-phase machines, of 60 cycles and 
Dam plant. It includes a compressor and air |The chain runs on a cast-iron track fastened to the | 6,600 volts, running at 85-7 r.p.m. A drawing 
reservoir of 96 cub. ft. capacity, supplying a system | gate. The sill is flush with the intake floor as shown in | showing the general arrangement is given in Fig. 
of pipes terminating in horizontal lengths laid | Fig. 29, the bottom seal béing adjustable, but when | 36. The generators are by the General Electric 
immediately down-stream of the toe of the sloping | once adjusted for the water pressure is permanently |Company, and the 20,000-h.p. turbines to which 
racks. These pipes are 2 in. in diameter drilled | fixed in position. The faces of the side frames are | they are directly connected were built by Messrs. 
with j-in. holes at 44-in. centres, staggered with | inclined to the extent of about } in. per foot, and,|S. Morgan Smith Company. Each turbine consists 
the rack bars. The under-water piping is of brass. | since the gate moves in the vertical direction, the | of a concrete scroll case, with cast iron runner, and 
Before using the arrangement the air pressure in| gate faces and seats do not come into contact |column-bolt type of speed ring. The guide vanes 
the receiver is raised to 125 Ib. pressure, the load is | except at the moment of closing. These gates are|are of cast steel. The specific speed is 75. The 
reduced on the turbo unit in question in order to | self-closing under the action of gravity and of the | draft tubes drop 50 feet below the centre-line of 
reduce the velocity of flow through the rack to be | component of the water pressure on the inclined | the units. The turbines are controlled by actuator- 
cleaned, and the entire volume of air in the tank is | skin plating, under all conditions of flow through the | type governors operating the speed ring by servo- 
discharged at the foot of the rack by a quick-acting | intake. As shown in the section given in Fig. 29,| motors. The steady bearing in the turbine cover 
valve. The rush of air rising through the bars | the gates are built up of horizontals of joist sections. | plate is of lignum vite. A section through one of the 
carries débris and ice with it, the motion being so | In order to secure the correct adjustment and posi- | turbines is shown in Fig. 35. 
violent as to throw the water up several feet above | tion relative to the vertical guides and inclined face,| |The generators are of structural steel construction, 
the surface. The material brought up is then} the bottom horizontal is provided with two large| except for the hub and spokes which are in one 
collected by the mechanical rake and dumped into | screws which are set as required and then locked. | casting. Each unit is equipped with a direct con- 
a sluice trough behind the racks, as indicated in| A seal consisting of a long plate with slotted holes | nected exciter, the rotor of which is mounted on the 
Fig. 33. Water admitted at the west end of this |is then set to suit, and also bolted up. upper end of the main shaft. The thrust bearing is of 
trough sluices everything down to the ice sluice; The gates are raised by travelling hoists, which | the Gibbs type, and is located between the turbine 
already mentioned and thence to the tail-race. | are clearly seen in Fig. 31, Plate X. Each hoist is and generator on a steel bridge support spanning the 
These arrangements are said to meet the most severe | of 50 tons capacity and lifts two gates at a time. wheel pit, and consisting of a box girder 60 in. deep. 
weather conditions at Bellows Falls satisfactorily. |The hoisting and travelling motions are both pro- | This arrangement obviates the provision of a lower 
The headgates and their hoists were supplied by | vided for by electric motors, limit switches being | guide bearing and a lower generator spider. With 
Messrs. Philips and Davies, Inc., of Kenton, Ohio. | installed to limit the travel of the gates. When this design the generator rotor can be removed for 
The gates are of the Browne self-closing type, giving | raised out of the grooves the gates are hung on /|Tepairs without disturbing the thrust bearing, as 
clear openings of 17 ft. 4} in. wide by 24 ft. high. | chains attached to the hoist framing, when travers- | Must be done when this bearing is on the top of the 
They operate under a head of 49 ft. over sill. They |ing the gates from one intake to another. The | generator. 
are illustrated by Figs. 28, 29 and 30, and are shown | hoisting and lowering speed is 2 ft. per minute, but | Air for ventilating the generators is drawn through 
in position in Fig. 33. In Fiz. 31, one of the gates | the gates may be lowered at a faster rate under hand | the windows and passes through gratings down to 
is shown partly raised and suspended by the hoist. | brake control so that in emergency a gate can be/| the basement of the building. It is drawn thence 
Six frames are provided as indicated in Fig. 34, for | lowered in much less than a minute. into the wheel pits and discharged by the generator 
which two gates are supplied for use in any pair} Small sluices (18 in. by 24 in.) are provided for|fans into casings enclosing the machines. From 
of openings to close one intake. The gates are | filling purposes prior to opening the main gates. | these casings shafts convey the warmed air to the 
of the roller type, the rollers being carried in an | These were furnished by Messrs. Coffin Valve Com- | intake house. These shafts are shown in the section 
endless chain to be seen in Fig. 31, and the bottom | pany. The mechanical rake was constructed by the | Fig. 33. The intakes and sluices are covered in for 
of which is indicated in Fig. 29. The rollers run on | Newport News Shipbuilding and Dry Dock Company, | protection from the severe winter conditions and 
vertical roller paths in grooves in the intake piers. | while the air compressor, of a capacity of 176 cub. ft. | the warm air circulation provided helps materially 
In these gates, which are used under as much as | of free air per minute, was supplied by the Sullivan | to prevent ice troubles. Dampers are furnished so 
200 ft. head, the rollers are usually about 4 in. in dia- | Machinery Company. that any desired amount of air can be recirculated 
meter, and at 5in. spacing. The steel links of the | The power-house, which is 42 ft. wide by 182 ft. | in order to keep the station at a suitable temperature 
chain are separated from each other and from the | long contains three units of 17,000 kv.-a. capacity. | at all seasons. This system of ventilation tends to 
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produce low-pressures in the power-house, and is | 
sometimes troublesome from giving rise to leaks | 
of cold air at windows, doors, &. At Bellows Falls, | 
however, no annoyance has been experienced from | 
this source, since the switchboard room is partitioned | 
off completely from the machine room, and is heated 
by steam. The generator room is provided with a 
95-ton overhead travelling Niles crane, having a 
10-ton auxiliary hoist. The track for this crane 
runs over a railway track brought into the building 
at the east end, as shown in Fig. 26. A view of the 
interior of the generator room is given in Fig. 32, 
Plate X. 

The draft tubes were designed in accordance 
with model test data, the model tests being carried 
out with special reference to producing a narrow 
tube of a type requiring a minimum of excavation. 
The generators are set as close together as possible, 
the rock left in the piers being reduced to 10 ft. and 
the pier thicknesses to 13 ft. 9in. The width of the 
tube is only 2-17 times the throat diameter. With 
a view to minimising the rock work it was decided 
to excavate the usual horizontal limb to a rising 
gradient. The models tested are shown in Fig. 55, 
and the results in the curves plotted in Fig. 56. The 
small inset diagram of a vertical discharge into an 
open flume (Fig. 56) was also included in the series. 
It was found that no loss of efficiency resulted if 
the slope was confined to the down stream half of 
the limb, as in the full lines shown in the two dia- 
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(23375) H.P. at Jj Ft. Head. 


grams in Fig. 55. The tube with a uniformly sloping 
limb, as indicated by the dotted lines in the upper 
diagram of Fig. 55, will be seen in Fig. 56 to give 
inferior results. The length of the limbs (100 ft.) gave 
rise to governing difficulties which, however, have 
been satisfactorily overcome. Figs. 37 and 38, Plate 
X, show down stream views of the station, the 
first under construction and the second with the 
draft tubes completed. 
(To be continued). 








CHAPTERS IN NAVAL AND MARINE 
ENGINEERING HISTORY—IX. 

By Engineer-Captain Epear C. Smit, O.B.E., R.N. 

THE outstanding feature in marine engineering 
practice during the first fifty years of the steamship 
was the adherence to the use of steam at low 
pressure. Engines increased greatly in size and 
power, and there were such notable innovations as 
the introduction of tubular boilers and direct-acting 
engines, but low-pressure steam, salt-water feed 
and jet condensers were almost invariably the rule. 
There was an immense variety of designs of boilers 
and engines, yet the maxims which sufficed for the 
engineers of the ’thirties met the needs of the 
engineers of the ’fifties and early sixties. That this 
was the case can be seen by a comparison of Robert 
Murray’s Rudimentary Treatise on Marine Engines 
and Steam Vessels, third edition, 1858, with the 
works of Otway, Robinson, Gordon, Williams and 
others. Murray was an engineer surveyor of the 
Board of Trade and therefore conversant with 
mercantile practice, as the other writers had been 
familiar with naval practice. He wrote at a time 
when there were still doubts as to the superiority 

















of the screw and as to the capa- 
city of steam vessels to make 
long voyages, and his book is 
a valuable source of information 
regarding the state of marine 
engineering at the time of the 
Russian War and the building of 
the Great Eastern. To Murray 
we are also indebted for the 
earliest engineering papers con- 
tained in the Transactions of 
the Institution of Naval Archi- 
tects. In one of these, he gave 
particulars of fifty merchant 
steamers sailing from South- 
ampton, Portsmouth and Wey- 
mouth, from which further 
information on the position of marine engineering 
practice in 1860 can be obtained. 

Nearly all early marine boilers were large box- 
like structures with internal square furnaces and 
long narrow passage-like flues. A typical example 
of a naval boiler installation was that in H.M.S. 
Driver, 1,060 tons, 280 h.p., engined by Seaward 
in 1841. There were three separate boilers, each 
26 ft. long, 9 ft. wide, and 12} ft. high, each boiler 
‘having three furnaces, 7 ft. 8 in. long, 2 ft. 6 in. 
wide, with flues 18 in. wide, and water spaces 5 in. 
wide. The circuit of the gases from furnace to 
funnel was no less than 70 ft. The weight of the 
boilers was about 40 tons and at working height 
they contained about 50 tons of water. The working 
pressure was 44 Ib. per square inch. Following the 
usual practice, the furnace and flues were on the 
same level, but in some vessels the flues were in a 
tier above the furnaces these so-called double- 
storeyed boilers being the forerunners of the return 
tube boiler of later times. The boilers of the 
Driver were of wrought iron, but many vessels 
had boilers of planished copper. When corrosion was 
rampant it was found that copper boilers outlasted 
those of iron. Seaward’s first naval contract was for 
the machinery of H.M.S. Volcano, 720 tons, 120 h.p., 
built in 1836. She had copper boilers costing 
5,0007. Iron boilers would have cost only 1,5001. ; 
but whereas the latter would have lasted only three 
years, the former were expected to last nine years, 
and at the end of that time they would still be worth 
about 3,0001 as scrap. One advantage of copper 
over iron was that copper plates could be obtained 
of larger size than iron plates, and with them it was 
possible to construct the furnace without having 
any riveted seams above the grates. The vulnerable 
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spot in the copper boiler was the bottom of the 
flue, where leakage led to rapid deterioration, and 
though attempts were made to prevent this, none 
were successful, and copper boilers accordingly 
fell into disfavour. 

The workmanship of many boilers was not of a 
high class, and when boilers were first filled with 
water there were innumerable leaks. ‘In iron 
boilers,’ said Dinnen, ‘‘ when water is _ first 
admitted after construction, hundreds of ‘weeps,’ 
or channels in the plates and rivets, whence water 
oozes, are totally disregarded, the most important 
only being stopped mechanically, the rest are 
staunched merely by the rust the water has formed 
in its passage.” Writing from Woolwich in 1839, 
Peter Ewart instructed Dinnen at Chatham to have 
two sacks of oatmeal scattered uniformly down the 
water spaces of the boilers of H.M.S. Hecla, before the 
water was put in. Dung, potatoes and other sub- 
stances were also used to prevent leakage. When 
placed aboard, boilers were supported on a planking 
platform fixed to oak bearers, the boilers being 
bedded on a layer of mastic cement consisting of 
sand, powdered stone and glass, litharge, grey oxide 
of lead and oil, which rapidly hardened. Owing 
to this method of bedding, it was not an unknown 
thing for the boilers to remain usable although the 
boilers plating was corroded through. The boilers 
altered in shape considerably under steam, and were 
even less suitable for withstanding external pressure 
than internal pressure. One of the weakest parts 
of the boiler was the flat bottom of the furnace which 
was subject to an upward pressure equal to the steam 
pressure plus the head of water in the boiler. In 
the long winding flues soot collected to a great depth 
and as the flues were only 16 to 18 in. wide, the clean- 
ing, which according to naval regulations, had to be 
done after the fires had been alight 144 hours, was 
a tedious and disagreeable task. 

With very few exceptions salt water was used in 
the boilers, and the prevention of serious incrustation 
was one of the principal duties of the engineer. 
The density of the water was tested by drawing off a 
small quantity into a saucepan, boiling it, and 
taking the temperature at which it boiled with a 
‘“common_ brewer’s thermometer.” If the tem- 
perature exceeded 215 deg. F. there was danger of 
incrustation. Hydrometers were supplied later on, 
but these were graduated for a temperature of 
55 deg. and were found of no use in hot climates, 
where it was impossible to cool the water to that 
temperature. Blowing down was carried out every 
two hours, this practice superseding the old plan of 
completely emptying the boiler every third or fourth 
day. Maudslay introduced brine pumps and valves 
and Seaward brine tanks, but these were found to 
be unnecessary complications. If methodically 
carried out, the blowing down ensured the boilers 
being kept remarkably clean, and its importance 
was fully recognised. ‘I have considered blowing 
off,” wrote Dinnen, “ at all times, so important and 
dangerous an operation, that I have never permitted 
it to be performed without the attendance of one 
fireman at least, with the engineer of the watch, 
whose undivided attention was directed to trying 
the gauges, till the moment prescribed for shutting 
the cocks.” The invention of the “ Kingston” 
valve in the bottom of the ship and of the safety 
spanner which could not be taken off the blow-down 
cock while the cock was still open was the work of 
William Kingston, of Portsmouth Dockyard. 
Sometimes blow-down cocks jammed. In this case 
the valves of the feed pump would be reversed and 
the brine pumped out. In an extreme case, says 
Murray, ‘‘a usual plan is to knock out a rivet from 
the bottom of the boiler.” In the naval steamers 
running mails from Falmouth tv the Mediterranean, 
some of the vessels had to have a general repair of 
their boilers every fourth voyage. Neglect with 
regard to blowing down might lead to the water 
spaces becoming solid with salt. The boiler -feed 
water was obtained from the discharge from the air- 
pump and with very low pressures the boiler was 
fed by gravity from a tank above the upper deck. 
An annular casing around the base of the funnel 
sometimes served the same purpose as the modern 
economiser. Originally test cocks were fitted for 
determining the height of the water in the boiler. 
Then came various forms of mechanical indicators 
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worked by floats, and later on, the glass-tube water- 
gauge. Mechanical indicators were favoured by 
some engineers because they could be seen from the 
deck. 

The fittings on the boiler included, beside the 
water indicator, deadweight safety-valves (a type 
used at sea till the ’seventies), a mercurial pressure 
gauge consisting of an iron U-tube half filled with 
mercury, fitted to the front of the boiler, blow-down 
cocks, feed cocks and a reverse or atmospheric valve. 
The last was a valve which opening inwards would 
automatically admit air into the boiler when a 
partial vacuum was formed owing to the cooling 
down of the water. Accidents arose from many 
causes, one of which was increasing the load on the 
safety valve. One engineer in the Navy was 
discharged for ‘persistently altering the safety 
valves contrary to orders,” and Captain Chappell, 
the Superintendent of the Admiralty mail vessels at 
Liverpool, said, ‘I have known an instance in a 
private steamer of the engineer standing on the 
safety valve to increase its weight nor could he be 
induced to remove till one of the passengers 
threatened to knock him off with a hand spike.” 
The cleaning of the boilers internally was regarded as 
a matter for the attention of the commanding 
officer. Captain Williams advised that officers 
should frequently go inside the boilers. He had 
known a captain offer a dollar to the stoker who 
could show the cleanest boiler, and so effective was 
this as an incentive that in the end he had to give a 
dollar for each boiler. Cleaning of boilers was 
ordered to be done after steam had been up from 
18 to 24 days, and particular attention was to be 
paid to those parts exposed to the action of the fires. 
As soon as the boilers were cleaned they were given a 
coating of tallow, this being preferable to black 
lead which caused the formation of froth. Boilers 
were sometimes injured by the use of heavy hammers 
for removing the scale and by lighting fires of 
shavings to crack it off. 

In spite of their great size and weight, and the 
great mass of water they contained, flue boilers 
were generally fitted in mercantile vessels until 
the ‘sixties, although the Navy discarded them 
much earlier. The first vessels in the Royal Navy 
to have tubular boilers were H.M.S. Penelope, 1843, 
and H.M.S. Firebrand, 1843, the latter having in 
her boilers 2,250 brass tubes, 2 in. diam. } in. 
thick and 5 ft. 1 in. long. Lord Dundonald also 
fitted tubular boilers in H.M.S. Janus in 1845. 
Tubular boilers had also been fitted in river craft, 
the Luna, built by J. and W. Napier in 1837, being 
the first vessel on the Clyde to have a tubular 
boiler. An interesting, and at one time a popular 
boiler, was that patented by Lamb and Summers, 
and used in the P. and O. vessels in the ’fifties. 
In this boiler the tubes were replaced by narrow 
vertical flat-sided flues, 1} in. wide, this modifica- 
tion being adopted on account of the difficulties 
of keeping tubes clear of soot and fine ashes. A 
description of the boilers and particulars of some 
ships in which the type was used was given in a 
paper read by Andrew Lamb before the Institution 
of Mechanical Engineers in 1852. 

The significance of the terms low-pressure steam 
and high-pressure steam has changed with each 
generation. A hundred years ago Jacob Perkins 
had constructed boilers and engines for working at 
many hundred pounds’ pressure; yet, in marine 
engineering, the term high-pressure was applied to 
steam at even 15 lb. per square inch. It may be 
taken that in the ‘thirties the ordinary steam 
pressure in marine boilers was 5 lb. ; in the forties, 
10 lb.; and in the ’fifties, 20 lb.; and vessels 
using steam at any pressures in excess of these 
would be considered as using high-pressure steam. 
The earliest recorded instance of the use of so- 
called high-pressure steam in the Navy is that 
given by Otway, commanding officer of H.M.S. Echo, 
294 tons, 140 h.p., in which the experiment was 
made. Originally the Echo had boilers working 





a believer in higher pressures, said that whereas 
with 33 lb. pressure the vessel used 12 to 14 bushels 
of coal per hour, with steam at 15 Ib. pressure, the 
consumption was only 7 to 8 bushels. This was an 
experiment which, had it been followed up, might 
well have hastened the progress of marine engineering. 
That no similar experiments were made was largely 
due to timidity and a want of knowledge of the 
theory of heat. The fear of the consequences of the 
explosion of a high-pressure boiler on board a ship 
was a very real one, while as regards warships there 
was the additional dread of the results of the effect 
of a shot entering a boiler. With regard to the 
nature of heat, even in the fourth edition of Main and 
Brown’s Marine Steam Engine all that the engineer 
was told, was that, ‘‘ It will be sufficient for us to 
state, that the cause of heat whatever it may be, 
is called caloric.’”’ Under the circumstances, it is 
not surprising to find that very different views were 
held as to the efficacy of high-pressure steam. 
Captain Williams, lecturing at Portsmouth, told 
his listeners that “‘ with regard to the use of high- 
pressure steam, it is known that the mechanical 
effect is the same under whatever pressure the 
steam is raised.” Even Joshua Field declared 
that the prevalent opinion that high-pressure steam 
necessarily meant more power developed was a 
mistake, for, he said, “if steam of higher density 
were generated the quantity was less in proportion 
as the pressure was increased, and thus the power 
remained the same.’ On the other hand, Rennie, 
who had been asked by the Admiralty to investigate 
the matter, had reported ‘“ that the Cornish system 
of high-pressure condensing might be applied to 
the Navy with the greatest advantage.” Lieut. 
Gordon also, in 1845, wrote: ‘‘ The grand defect 
of the marine steam engine of the present time is 
the use of low-pressure boilers instead of high, 
and it is difficult to understand the prejudice of 
engineers and practical men against high pressure 
on board ship, whilst the great advantages of its 
use on shore can be denied by none.” 

Field’s remarks were made during the discussion 
of a paper entitled, On the Employment of High- 
Pressure Steam working expansively in Marine 
Engines, read before the Institution of Civil Engineers 
in June, 1849, by Seaward. The Admiralty had asked 
several firms for their opinion on the matter, and 
Seaward had replied :—(1) the highest pressure that 
we have in any case put upon a marine boiler of our 
own construction was about 16 pounds per sq. in. ; 
that we can obtain equally good results with steam 
at a lower pressure. From 10 to 12 lb. is the usual 
pressure we employ in the merchant service for 
engines and boilers of comparatively little power. 
(2) The steam pressure at present employed in the 
service is about 8 lb. per square inch. We consider 
that steam at that pressure to be well adapted for 
the exigencies of the service. We believe it is cal- 
culated to secure all the important advantages of 
power, and economy, weight and space in a very 
economical degree. These advantages will in some 
respects be slightly increased by augmenting the 
steam pressure to 10 or 12 Ib. per square inch. (3) 
We strongly recommend that the steam employed in 
the Navy should not be of greater pressure than 10 lb. 
per square inch or in extreme cases 12 lb. per square 
inch. Any material increase in the latter pressure will 
be allowed with considerable risk without any ade- 
quate advantage. Besides Field, Farey, A. M. Per- 
kins, Rennie and Scott-Russell took part in the 
discussion, Scott-Russell remarking that Seaward’s 
views gave a correct representation of the opinion 
of the profession, while Rennie, with the lamentable 
loss of life and property through boiler accidents 
in America in mind, thought that the attitude of 
English engineers was “ characteristic of that sound 
practical caution to which they owed much of their 
reputation.” 

If in the matter of steam pressure marine engineers 
proceeded with great caution, many attempts were 
made by one and another to reduce the steam con- 


at 34 lb. pressure, but through the efforts of “‘ the | sumption of machinery, and among the experiments 


Falmouth, aided by Mr. Ward, a very able practical 
engineer,” the vessel was given boilers working at 
15 lb. per square inch. The boilers were cylindrical, 


with internal cylindrical furnaces and flues. They | 
were 26 ft. in length and Otway, who himself was ' 





late Captain King, of the Packet Establishment at | of permanent interest were those made with super- 


heated steam. In 1856, trials were carried out in both 
H.M.S. Black Eagle and H.M.S. Dee with steam 
superheated according to the plans of the Hon. 
John Wethered of the United States. Murray gives 
an account of the trials, and Wethered read a paper 
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on the subject before the Institution of Civil Engin- 
eers in 1860. In these trials a nest of tubes was 
placed in the base of the funnel and a portion of the 
steam from the boilers was superheated to 500 deg. 
or 600deg. F. This steam was then mixed with the 
ordinary steam, resulting in a considerable improve- 
ment in consumption. The economy of fuel was 
stated to be 20 per cent. to 30 per cent. or more, but 
Murray discussing the results said that “ unless 
we can be assured that the particular boiler which 
has been made the subject of experiment with 
Wethered’s apparatus is in all respects a good and 
efficient one according to our present ideas of per- 
fection in a marine boiler, the seeming economy 
resulting from the process will be more apparent 
than real.’ Atherton, Dinnen and Patridge were all 
concerned on behalf of the Admiralty with the trials, 
and Patridge declared that in the Dee, onwhich super- 
heated steam had been used for two years, there was 
not the slightest appearance of any injury to the 
machinery, nor had there been any deterioration or 
difficulty with her packing. In 1860, superheaters 
were also fitted to H.M.S. Rhadamanthus, and for a 
number of years afterwards they were included in 
most designs for naval machinery. 

While it was generally beyond the power of 
captains and engineers to reduce the steam con- 
sumed by the engines of their ships, much attention 
was paid to the economical use of coal, although 
the human element often neutralised the efforts 
that were made. Stokers liked to suit their own 
convenience, and so long as steam was blowing off 
from the safety valve who could complain? By 
the uninitiated, the volume of steam coming from 
the waste-steam pipe was thought to be a measure 
of a stoker’s capability. Otway would have none of 
this waste, but what he liked to see was “a gentle 
lambent vapour playing about the end of the waste- 
steam pipe.” The training of stokers had occupied 
the mind of Ross as early as 1828, and he laid 
down that they should be trained to their calling ; 
that they should not be employed on anything but 
the care of the fire, and that they should be allowed 
a double quantity of beer or other beverage while 
the engines were at work. It was recognised that 
firing should be at short intervals and in small 
quantities, but Dinnen said of his stokers that he 
had found “ the greatest difficulty in obliging them to 
keep the fires uniformly.” If stokers did not prove 
as amenable as officers desired, it was still possible 
to exercise economy by regulating the coal supply, 
and by preventing unburnt coal being thrown over- 
board. The instructions issued to Captain Woodruff, 
when starting on the maiden voyage of the Britannia, 
in 1840, told him to “ burn up all the ashes, throw 
nothing overboard. There are riddles aboard.” 
The cinders were sometimes mixed with resin and 
re-burnt. The little Sirius on her transatlantic 
voyage in 1838 used resin, while the British Queen 
before leaving England for New York always took 
aboard 50 casks of it. A curious example of stoke- 
hold procedure is given by Captain Williams. In 
March, 1841, he tells us, H.M.S. Stromboli, on 
passage from Greece to Malta, steamed at eight knots 
against a light breeze for seventeen hours with an 
expenditure of 8 ewt. per hour of bad coals mixed 
with the following materials :— 

Half a cord of wood. 

A cask of mineral tar. 

Three-quarters of a cask of Stockholm tar. 
A cask of pitch and seventy (70) coal bags. 

“The cinders were carefully sifted and mixed 
with pitch ; the coal bags were opened out and tar 
poured over them; they were then rolled up and 
covered with cinders and small coal; these bags 
with the addition of a small quantity of wood and 
coals thrown on occasionally, kept the steam up in 
three boilers to six and a-half pounds upon the 
squareinch.”” Some commanding officers attempted 
to lessen waste by creating rivalry between the 
watches, but others disagreed with this. Again, 
it was suggested that an effectual check on expen- 
diture could be maintained by locking the bunker 
doors and weighing out one or more tons at a time. 

Only North Country coal was used at first, and 
there was much trouble from smoke, both from the 
point of view of the cleanliness of the ship and rig- 
ging, and from the point of view of visibility. This 
was especially the case in the Baltic campaign. 





With the exception of Napier’s flagship, the Duke 
of Wellington, which had Welsh coal, all the ships 
of the squadron used Newcastle coals, ‘* the smoke 
from which was so intolerable that in coming in, 
the channels could scarcely be distinguished.” 
The Admiral gave it as his opinion that “in going 
into action with a fleet, or even with batteries, such 
a smoke would be injurious to the correct perform- 
ance of evolutions, and that, therefore, it was a 
matter of great importance that coals making the 
least smoke should in future be supplied.” Patent 
fuel had been tried as early as 1839, when the 
United Service Magazine recorded the trip made 
by some of the Lords of the Admiralty in H.M.S. 
Firebrand. On this, fuel prepared from screen and 
refuse coal mixed with coal tar, Stockholm tar 
and Trinidad pitch was used. It was reported that 
with this fuel the consumption was less than with 
the best coal, that it raised steam quicker, that 
there was less ash and smoke, and that it saved 
labour and did less injury to the boiler and to the 
furnace bars. Both the Royal Navy and the 
Mercantile Marine were afterwards indebted for 
their information as to the relative value of the 
various kinds of coal to the geologist, Sir Henry de 
la Beche and the chemist, Dr. Lyon Playfair 
(afterwards Lord Playfair), who, in 1848-49 pub- 
lished a Report on the Coals Suited to the Steam 
Navy, giving the results of their investigations and 
trials carried out at the direction and cost of the 
Admiralty. 

The supply of coal in various parts of the world 
and the methods of coaling ship were among the 
matters which occupied the attention of many. 
Ross, when writing on convoys, said that each 
merchant sailing ship should be bound to carry 
a certain quantity of coals, and that a part of these 
should be kept in bags ready to whip into a boat 
when wanted, or if the ship is in tow to be swung 
into the steam vessel alongside her. At home, it 
was usual to send convicts from the hulks to assist 
in coaling naval vessels, but in 1837, Otway says, 
‘* Woolwich and Chatham are now, however, the 
only dockyards infested with these pampered 
delinquents, whose very movements are character- 
istic of their moral dispositions, being thieves of 
time, for their whole day’s duty is not worth an 
hour’s purchase.” Abroad there were neither 
fleet colliers nor coaling wharves, and the coal had 
to be transported in small boats. H.M.S. Vesuvius, 
in September, 1842, coaled at Beyrout. She began 
coaling on Thursday, September 1. On Friday she 
received 729 bags in 21 trips; on Saturday, 451 
bags in 13 trips ; and on Monday 228 bags in 7 trips, 
the total coal taken aboard being 155,°; tons. Her 
log records her coaling at Beyrout again on Octo- 
ber 22, and four days later is the entry: ‘11.30. 
Punished Jno. Cannon, James Wyles, D. McLean 
(stokers), 30 lashes each. W. Duff (ordy), 18 lashes, 
and Jno. Denman, marine, 3 class, with 12 lashes, 
for getting drunk while coaling ship on the 22 
inst. as per warrants.” A much more satisfactory 
rate of coaling ship than that of the Vesuvius is 
given by Captain Ryder, who says that the paddle 
frigate Sidon (Capt. Henderson) took aboard 310 
tons of coal in nine hours. Coal was sometimes 
obtained from sailing colliers, and Williams, after 
explaining how to place a collier alongside, said, 
‘* As soon as the two vessels are fairly placed along- 
side, let every man in the ship except the per- 
manently excused idlers, be upon the stay whips ; 
have a couple of fiddlers going, serve out the extra 
allowance of grog authorised by the Admiralty, 
and let the ship’s cook have hot fresh water ready 
for the men to wash themselves in at dinner and 
supper, and you may thus hoist in at the rate of 
an hundred tons a day, which soon finishes the 
matter.’ Music, it may be remarked, continued 
occasionally to enliven the drab duty of refuelling 
ship in the Navy until oil banished the evolution 
of coaling from the ship’s routine. 








British LOCOMOTIVES FOR CHINESE RariLway.—Four 
new Pacific-type locomotives, ordered from Great Britain 
by the Shanghai-Nanking Railway Administration, 
arrived recently at the railway wharf at Woosung, a 
port at the mouth of the Whangpoo, near Shanghai. 
When assembled, they will be employed for express 
services. Two further locomotives are to be delivered 
shortly. 





TELEPHONE PROGRESS IN THE 
LONDON AREA. 


THE Statement of Telephone Progress in the 
London Area during 1930, which has been pre- 
pared by the Controller of the London Telephone 
Service and the Superintending Engineer of that 
District, primarily for the Telephone Advisory Com- 
mittee, though mainly statistical contains some 
technical information, which is of general applica- 
tion and interest. Communication, it is stated, has 
been facilitated by the introduction of a device 
which makes it possible for operators on a manual 
exchange to reach a subscriber on an automatic 
exchange direct. Developments in the design of 
repeaters and cables have enabled programmes of 
music from places as far away as Vienna to be 
transmitted to London and then broadcast to 
listeners, and have rendered possible a considerable 
extension of the practice of holding joint meetings 
in several towns, over the telephone system. 
Telephone communication between North America 
and Australia, via London, is now commercially 
possible, and though a person in the former country 
is speaking on Thursday afternoon and in the latter 
on Friday morning this rather facilitates matters 
than otherwise. Conversations between areoplanes 
flying over Buenos Aires and Los Angeles, respec- 
tively, and Sydney have also been carried on. On 
the other hand, subscribers often neglect to play 
their part in ensuring that the quality of the 
communication shall be of the highest class, and 
especially by failing to direct their voices into the 
transmitter. The effect of turning the face away 
from the telephone, it is pointed out, is equivalent 
to the addition of many miles of distance between 
the subscribers, and largely nullifies the technical 
improvements which have been made. Some atten- 
tion to better pronunciation is also necessary. Pro- 
gress along these lines should, however, be effected 
involuntarily by the wider employment of the new, 
or rather rejuvenated, hand microphone of which 
some 13,500 are now in use. 

Turning more particularly to the London area, it 
appears from the information given that during 
the year under review the number of exchanges 
increased from 137 to 150. Of the latter 32 were 
automatic and 26 per cent. of the direct exchange 
lines within a ten-mile radius of Oxford Circus are 
now worked by this method. It is hoped within the 
next four years that the number of automatic 
exchanges will be increased to 44, and we learn with 
interest that subscribers are rapidly adapting them- 
selves to the resulting change in conditions. Thir- 
teen new manual exchanges were also opened and 
four others extended, while arrangements for the 
erection of 39 others are more or less advanced. 
The new exchanges and extensions that have been 
opened have increased the capacity of the system 
by 37,350 lines. On December 31, 1930, the number 
of direct exchange lines was 409,200, representing an 
increase of 24,461, or 6-4 per cent. in the twelve 
months. In addition, there were 16,871 private 
lines, while the grand total was 703,500, an increase 
of 41,523 or 6-3 per cent. This represents one 
telephone to 11-3 inhabitants. That this rate of 
growth is slightly less than in the immediately 
preceding years is ascribed to bad trade condi- 
tions. The number of private branch exchanges 
was 29,924, of which 138 were automatic. 

As regards traffic, the number of local calls 
originated was 668,000,000, an increase of about 3-1 
per cent. over the number for 1929, while the num- 
ber of trunk and toll calls was 182,560 per day. An 
increase in the number of “ personal” and “ fixed 
time ” calls is noted, the former numbering 33,015 
in October, compared with 15,089 in the corres- 
ponding months of the previous year. The average 
time taken to establish connection with the wanted 
subscriber was 37-4 sec. and the percentage of calls 
completed on the first attempt was 81:8. The per- 
centage of calls ineffective owing to “number 
engaged ”’ was 9-1 and owing to “no reply” 3. An 
** Advise Duration” system has been introduced, 
whereby the operator at a hotel or club branch 
exchange is informed of the exact duration of a 
trunk or toll call, so that the appropriate fee can be 
charged. The number of telegrams handled by 
telephone increased, 2,290,000 such messages being 
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received at the Central Telegraph Office during the 
year, while nearly 4,000 holders of registered 
abbreviated addresses accepted delivery of their 
telegrams in this way. The telegrams passed from 
all offices within a 100-mile radius of the Central 
Telegraphic Office increased by 68 per cent., largely 
due to the rapid growth in the number of multi-coin 
boxes. Trials are being made with typewriters for 
the reception of telegrams by telephone with satis- 
factory results. 

The number of overseas calls, continental and 
radio services, increased from 530,874 to 545,600, 
the number in 1923 being 160,270. A service is now 
available to a number of places in South America, 
as well as to the principal towns in Java. Telephone 
communication with the Majestic was opened on 
February 14, 1930 and messages can now be sent 
to that ship from certain parts of Western Europe. 
Similar facilities are also available on the Olympic, 
Leviathan, Homeric and Belgenland. The last- 
named ship is at present on a world cruise and is 
equipped with apparatus which, it is expected, will 
enable communication to be maintained with the 
various land radio stations throughout the world. 








THE WELLAND SHIP CANAL—XVII. 


As has been made clear in the course of these 
articles, the whole of the machinery required for the 
operation of the Canal is electrically driven. A 
complete system of electric lighting is also installed, 
and the master controls, interlocking and signalling 
arrangements are all electrically operated. More- 
over, all the buildings which have to be warmed 
are heated electrically, and telephone communica- 
tion will be provided by a completely self-contained 
system. For the present operation of the bridges 
and locks which have been completed and put into 
service during the past four navigation seasons, 
power is purchased from the Hydro-Electric Power 
Commission of Ontario, the power being transmitted 
over the Canal transmission line, and transformed 
in and distributed from substations which have been 
completed and put into service as required. At 
present, 15 of these substations are in commission. 
Eventually, the whole electrical requirements of the 
Canal will be supplied from a power house at the 
foot of the flight of locks on the west side. The 
power house will contain three 5,000-h.p. Francis- 
type vertical-shaft turbines, running at 400 r.p.m., 
and driving three 5,000 kv.-a. generators, producing 
three-phase current at 6,600 volts and 66% cycles. 
The generators, it may be mentioned, have been 
designed to operate satisfactorily at 360 r.p.m., and 
60 cycles, at which standard frequency the system 
can be operated when the present purchased power 
is entirely superseded by the Canal’s own hydro- 
electric development. All the transformers, motors 
and control gear have also been designed to operate 
satisfactorily on both frequencies. About 200 ft. 
west of the power house, an outdoor step-up trans- 
former and switching station is being constructed, 
and from this current will be supplied at 22,000 
volts to a transmission line, two circuits running 
north and two south to the ends of the Canal. 
Fig. 732, on page 167, is 1 diagram showing the 
connections of the power station and step-up trans- 
former station to the transmission line, and the 
connections from the latter to the various substa- 
tions. We shall deal in detail with the power house 
and step-up transformer station at a later date. 

The transmission line runs from end to end of the 
Canal from Port Weller to Port Colborne, a distance 
of 25 miles, and is located on the west bank from 
30 ft. to 60 ft. back along the reaches between the 
locks, and somewhat farther back at the locks. A 
photograph of the line is reproduced in Fig. 743, 
on page 176 a strain pole being shown in Fig. 744. 
It consists of Western red-cedar poles obtained 
from British Columbia, each pole having been 
dressed in the Canal planing mill to an octagonal 
section, and tapered to 8 in. across the parallel 
sides of the octagon at the top. The standard 
poles are 35 ft. in length, and are set 6 ft. into 
the ground, but for certain special positions, such 
as highway and railway crossings, poles 40 ft., 
45 ft., or 50 ft. in length were employed in order 
to obtain adequate overhead clearances. After 
dressing, all poles were creosoted by the hot and 





cold dip process from the butt to a point 18 in.| Bridge No.6. A substation of 900 kv.-a. capacity: 
above the ground line, the remainder of the pole | operates Lock No. 7 and Bridge No. 7, and another 
being given two coats of grey stain and an addi- | of the same capacity supplies power for the Guard 
tional coat of grey paint after erection. The | Gate and Bridge No. 9. Finally, a substation 
wooden cross-arms are of Douglas fir, and were | designated Lock No. 8, supplies power for that lock, 
bored and roofed in the Canal shops. All the | for Bridge No. 19, for the pump-house, Supply 
fittings are of galvanised steel. The poles are set | Weir, and for the lighting of the southern half of the 
90 ft. apart, and every fifth pole is provided with | canal ; this substation is equipped with transformers 


side guys, and every tenth pole with head guys ; 
strain insulators are included in all guys, as shown 
in Figs. 743 and 744. It may here be mentioned 
that the Niagara Peninsula is subject to very high 
winds and heavy sleet storms, some of which were 
exceptionally severe during the winter of 1929-30. 
No pole in the 20 miles of transmission line then 
erected showed any signs of failure. Two-piece, 
pin-type porcelain insulators, rated for operation 
at 35,000 volts, are employed for the two 22,000-volt 
three-phase circuits, which are carried on a single- 
pole line, as shown in Fig. 743. In addition, three 
two-wire circuits are carried on a lower cross-arm 
for the lighting of the reaches between the locks 
by means of a series incandescent system, which 
will be described Inter. All power and lighting 
conductors on the transmission line are of seven- 
strand hard-drawn bare copper wire, but the line 
also carries, on a galvanised stranded steel messenger 
cable, an aerial lead-sheathed cable for the telephone 
system. 

The conditions at certain points on the line were 
such as to necessitate the use of galvanised structural 
steel towers in place of the wooden poles, and 
Fig. 738, page 169, shows one of these towers for 
the crossing at the west end of the Safety Weir. 
Steel towers were used where the transmission line 
is tapped for connection to the nine bridge sub- 
stations, and to two of the lock substations; for 
spans of greater length than the standard, of which 
Fig. 738 is an example ; for crossing over an elevated 
electric railway, for which two 61-ft. towers are 
used; at a junction point for lines from four 


different directions; and at four right-angled turns | 


in the line where a high clearance was necessary 
and guying was not feasible. 

On the Ship Canal power is used mainly for the 
operation of the locks and bridges, for lighting and 
for heating the control houses and substations. 


The locks are located at very unequal intervals | 


along the canal, and the 21 bridges are likewise 
unequally spaced, six of the bridges being located 
at locks. The lighting is spread uniformly along 
the whole length of the Canal from end to end, 
except at the locks, where the illumination is 
intensified. There are three unwatering pumps at 
Lock No. 1, and a similar number at Lock No. 8, 
the pumps, in each case, being driven by 225-h.p. 
motors, which are the largest motors used on the 
Canal. These pumps, however, are only operated 
when it is necessary to unwater the locks for repairs 
to the gates, &c. In the regular operation of the 
Canal, the largest motor used on the bridges is of 
200 h.p., and at the locks, of 50 h.p.; there are, of 
course, numerous motors of smaller capacity. All 
the motors, except those for the unwatering pumps, 
are designed for the equivalent of intermittent 
hoisting duty. 

For motors of such comparatively small capacities, 
a terminal voltage of 550 was considered to be the 
safest and most economical, and this consideration 
determined the secondary distribution voltage from 
all of the substations. The scattered positions of 
the various loads rendered it economical to install 
a fairly large number of substations, rather than to 


provide the heavy conductors necessary for secon- | 


dary distribution if a smaller number of substations 
had been provided. Wherever possible, however, 
the loads have been combined on the substations, 


| with an aggregate capacity of 1,800 kv.-a. 

| The electrical connections from the transmission 
iline to these substations, and from them to the 
| points at which the power is utilised, are shown dia- 
' grammatically in Fig. 732, on page 167. Figs. 745 
| and 746, page 176, are reproductions of photographs 
‘of the exterior and interior, respectively, of Lock 
No. 1 substation, the latter showing the switch- 
‘board for power and lighting. Figs. 733 to 737, 
on page 168, show the general arrangement of the 
outdoor equipment. It should here be mentioned 
that, as there is no stand-by power service at 
the locks, it was considered desirable to take special 
precautions to ensure continuity of supply by 
providing ample transformer capacity, and by dupli- 
cating certain items of the substation equipment. 
There are, as shown in the diagram of connections, 
Fig. 732, duplicate 22,000-volt transmission circuits, 
each of which is protected at each lock substation 
by its own set of lightning arresters and discon- 
necting switches, while each feeds the substation 
through its own 22,000-volt oil circuit-breaker. 
Each substation contains a bank of oil-insulated, 
self-cooled, single-phase transformers with a step- 
down ratio of 22,000 volts to 600 volts, and having 
2k per cent., 5 per cent., 74 per cent., and 10 per 
‘cent. tappings on the primary, and an additional 
tapping for 550 volts on the secondary. The 
transformers are all arranged in banks of three, 
both primary and secondary windings being delta 
connected, and at all the substations, except that 
at the flight locks, they are of sufficient capacity 
to enable any two of them, connected in open delta, 
to carry the load safely and continuously. The 
transformer bank at the flight-locks substation 
will be rather more heavily loaded, so that at this 
| station a fourth transformer is installed as a spare, 
and this can be rapidly brought into service in the 
event of the failure of any one of the transformers 
in the operating bank. All the transformers are 
enclosed in welded steel-plate tanks with external 
cooling pipes. 

There are nine substations for isolated bridges, the 
connections to and from which are shown in Fig. 732. 
Of these, six, each of 300 kv.-a. capacity, supply power 
for operating Bridges Nos. 4, 5, 10, 11, 12, and 16, 
while the other three, which are of 450 kv.-a. 
capacity, each supply two bridges, viz., Bridges 
Nos. 13 and 14, 17 and 18, and 20 and 21. With 
regard to these substations, it may be mentioned 
that Bridges Nos. 13 and 14 are about 3,000 ft. 
‘apart, and can be economically operated by power 
from a substation located about midway between 
them, while Bridges Nos. 17 and 18, and 20 and 21 
are much closer together. Fig. 739, on page 169, is 
reproduced from a photograph of the substation 

supplying Bridge No. 16, and may be taken 
as typical of the others. Each bridge substa- 
‘tion can be fed from either of the two 22,000- 
volt transmission circuits through three knife- 
| blade disconnecting switches, and each is protected 
by a three-pole, single-throw, air-break horn-gap, 
hand-operated switch, a set of high-voltage fuses, 
and a three-phase oxide-film lightning arrester, 
this equipment being supported on a small struc- 
ture of galvanised steel, as shown in Fig. 739. This 
structure, together with the three oil-insulated, 
| self-cooled transformers comprising the station, is 


| : . : 
/ mounted on concrete footings carried up to 6 in. 











as will be clear from the following particulars of the | above the ground level and surrounded by a 
seven lock substations. The substation designated | woven-wire fence, 10 ft. high, surmounted by three 
Lock No. 1, supplies power to operate Lock No. 1, | strands of barbed wire; the area enclosed by the 
Bridge No. 1, the pump house, gate yard, machine | fence measures 50 ft. by 30 ft. This very simple 
shop and planing mill, the transformer capacity | protective equipment, as compared with the more 
in this case being 1,800 kv.-a. That designated | expensive duplicate equipment provided for the 
Lock No. 2, supplies power for operating Lock | lock substations, was justified since a petrol engine 
No. 2, Bridge No. 3, and the lighting of the northern | is provided at each bridge for emergency operation 
half of the canal, its capacity being 900 kv.-a.|in the event of a failure of the electrical machinery 
Another substation of the same capacity supplies|or power supply. Bridges Nos. 8 and 15 are 
Lock No. 3, and one of 1,800 kv.-a. capacity is| operated by direct current by the railway com- 
provided to supply power for the flight locks and | panies whose tracks cross the Canal on these bridges. 
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We shall deal with the bridge-operating mechanism | sectionalising switches and are also subdivided | sections, varying in length up to a maximum of 


and control apparatus subsequently. 

From the lock substations, electrical energy is | 
distributed to the machinery houses in the form of | 
three-phase current at 550 volts and 66% cycles, 
all lock operation being carried out at present with | 
this current, although, as stated, all equipment | 
is designed also for meets operation at 
60 cycles. At Locks Nos. 1, 2, 3 and 7, at each 
of which there is only one cable undercrossing, a | 
separate feeder is provided to supply power to the 
machinery located on each of the two side walls, 
there being an auxiliary ‘“‘tie-in’’ cable between 
the two sides at the undercrossing end. Locks 
Nos. 4, 5, and 8 have a similar distribution 
system, but, as these locks have an undercrossing 
at each end, two tie-in cables are provided in each 
case, one in each crossing. 
are the twin locks, arranged in flights, and the two 
flights are each entirely independent electrically, 
there being two separate, but identical, distribution 
systems; provision is, however, made for an/| 
emergency connection between them. To enable 
the main feeders to be readily sectionalised in the | 
event of cable trouble, they are led out of the 
duct system at intervals along the lock wall to a| 
distribution switchboard located in one of the 
machinery houses. Here the cables pass through |! 


|in most cases, to the substation. 
| of each lock, and in some cases at both ends, the 


into branch feeders, which are taken to the various 
motor panels near by. 

Lead-covered cables are used for all electrical 
transmission at the locks, and to accommodate 
them a very complete duct system was incorpora- 
ted in the concrete lock structures. Each lock side 


| wall is formed with a cable gallery, 6 ft. wide and 


10 ft. high, for the greater part of its length, and this 
gallery connects at each end with a system of 
ducts leading to the various machinery houses, and, 
At the upper end 


duct system crosses underneath the lock. At 
Locks Nos. 1, 2, 3, 7 and 8, this is accomplished 
by means of a vertical open shaft formed in each of 


| the two lock side walls, opposite each other, the two 
Locks Nos. 4, 5 and 6|s 
| ducts located in the concrete floor. 
|locks Nos. 4, 5 and 6, the cables cross the locks 


shafts being connected under the lock by means of 
At the twin 


through tunnels at each end, the tunnels connecting 
with vertical open shafts formed in the two extreme 
side walls. Cables running across the twin locks 
to the centre wall are brought out of the tunnel 
to the centre-wall duct system, through a system 
of ducts built vertically in the centre wall. All the 
ducts are of vitrified clay, 3} in. by 34 in., built 
into the mass-concrete lock structures in multiple 





| 
| 


3 ft. for each section. In addition to the cable 
tunnels already referred to, splicing chambers are 
located at convenient points. These chambers are 
usually rectangular in shape, and give an average 
head room of 8 ft. All splicing chambers and 
cable galleries in the lock walls are covered with a 
reinforced-concrete slab, with an average thickness 
of 12 in. Splicing chambers have one or two cast- 
iron manholes, 20 in. in diameter, embedded in the 
concrete slabs, and ladder rungs, formed of steel 
rods, are built into the walls below the manholes. 
The cables are supported in the cable galleries on 
shelves formed of 3}-in. by 3}-in. vitrified clay, 
cemented to the side walls and extending along the 
entire length of the galleries. In the splicing 
chambers, and in the vertical shafts at the lock 
undercrossings, the cables are fastened to the walls 
by means of galvanised malleable-iron clamps. 
These clamps, it may be mentioned, are made in 
standard pipe sizes, and, by using two clamps 
together, a convenient method of attaching a cable 
to a pipe structure is obtained. The two methods 
are illustrated by Figs. 740 and 741, page 169. 
While referring to the methods of supporting 
cables, we may mention a rather special problem 
presented by the vertical ducts in the centre wall 
at the flight locks, the height of these vertical 
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for five consecutive minutes, before acceptance, the 
acceptance tests also including measurements of 
the conductor resistance and insulation resistance. 
Occasional breakdown and bending tests were carried 
out, the breakdown voltage having been found to 
| vary between 28 kv. and 53kv. The thickness of the 
lead sheathing used was 0-141 in. for all cables over 
1-5 in. in diameter inside the sheath and for smaller 
sizes was as follows: for cables between 1-3 in. and 
1-5 in. in diameter, 0-125 in. thickness ; between 
1-lin. and 1-25 in. in diameter, 0-109 in. thickness ; 
from 0:85 in. to 1-0 in. in diameter, 0-093 in. thick- 
ness; from 0-6 in. to 0-8 in. in diameter, 0-078 in. 
thickness ; and under 0-6 in. in diameter, 0-062 in. 
| thickness. 

Rubber-insulated cable was used for all 550-volt 
remote-control and interlocking circuits, and for 
220-110 volt lighting circuits requiring conductors 
not larger than No. 6 B. & S. gauge. The minimum 
size of conductor used in this class of cable is No. 12 
B. & S. gauge. For insulation, 30 per cent. Hevea 

|rubber is used throughout, the thickness of the 
|insulation between conductors being 0-188 in. Ac- 
‘ceptance tests similar to those previously men- 
tioned for the paper-insulated cables were applied, 
‘the high-potential tests being 3,000 volts applied 
for two consecutive minutes. All cables terminate 
in potheads near the apparatus to which the 
individual conductors are connected. Those for the 
main distribution cables have individual porcelain 
bushings, through which the conductors are brought 
out, while the control-cable potheads have perfo- 
rated hard-rubber caps or lids with a hole for each 
conductor. All potheads are filled with compound, 
and are connected with the cables by means of a 
wiped joint. 

The distribution switchboards are made up of a 
number of triple-pole, back-connected knife switches, 
mounted on 1}-in. ebony-asbestos panels. The 
switches are of the quick-break type, and are pro- 
vided with stops to prevent them from falling beyond 
the horizontal position ; ’bus connections are made 

‘at the back of the panels with flat copper bars. 





stranded sector-shaped conductors, are employed. | nated”paper insulation between the conductors and The panels, which are supported on a steel frame- 
This covers the bulk of the 550-volt main distribution | between the conductors and the sheath is 0-109 in. | work, are mounted about 3 ft. from the machinery- 


system and the feeders for the 220-110 volt lighting | in all ‘cases. All the cables of this class were sub- | house wall. 
and heating system. The thickness of the impreg- | jected to a high-potential test at 5,000 volts, applied 


(To be continued.) 
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LABOUR NOTES. 

A CONFERENCE on wages and working conditions 
took place on Friday last week at the Great Central 
Hotel, London, between representatives of the Engi- 
neering and Allied Employers’ National Federation 
and representatives of 42 engineering trade unions. 
An official statement issued at the close was as 
follows :—‘ Sir Allan Smith, on behalf of the Em- 
ployers’ Federation, gave a general review of the state 
of the industry and referred to the material contained 
in the pamphlet, ‘ Realities and Problems,’ issued by 
the Federation in November of last year. Questions 
relating to the wages and working conditions of the 
industry were dealt with, and the attitude of the 
employers on these points was explained. Mr. W. H. 
Hutchinson, president of the Amalgamated Engineer- 
ing Union, speaking on behalf of the unions represented, 
stated that consideration had been given to the points 
submitted by the employers. A further conference, at 
which the unions will give their reply, will be held in 
March.” 











The German Steel Trust proposes to reduce the wage 
rates of its workers at Essen by 20 per cent., and, if 
necessary, to introduce short-time working. Provided 
these conditions are accepted by the trade unions, the 
Trust is prepared, it is intimated, to find employment 
for 4,500 of the 7,000 workers who are under notice. 
It is understood that the trade unions intend to reject 
the proposals. ert-+ 

Representatives of the National Federation of 
Building Employers and representatives of the Federa- 
tion of Building Operatives met in London last week, 
with the object of negotiating a new agreement on 
wages and working conditions. An official statement 
issued at the close of the meeting was to the effect 
that it had been agreed to adjourn until February 11. 
‘In the meantime,” it was added, ‘“ both sides will 
consider the position in the light of the discussions and 
suggestions put forward.” The existing agreement 
terminates on March 31, notice having been given to 
that effect by the operatives last September. At that 
time the employers were willing to continue the exist- 
ing arrangements, but the operatives wished to be free 
to put forward demands for improved wages and con- 
ditions and reduced working hours on the ground that 
rationalisation and “‘ speeding up” in the industry had 
brought about material changes. The operatives are 
asking for a revision of the old method of wage calcula- 
tion and the abolition or modification of the cost of 
living sliding scale. The employers, it is understood, 
are making counter-proposals which may involve grad- 
ing and rates. 





The Chancellor of the Exchequer has intimated to the 
Staff side of the National Whitley Council for the Civil 
Service that, as from March 1 next, the bonus for the 
ensuing six months will be determined in accordance 
with the 1920 Cost of Living Agreement. This means 
that the concession of five points in the operative 
figure which has been granted on two occasions by the 
present Government is, in future, to be discontinued. 
It is estimated that, as a result of the change, there will 
be a saving to the Exchequer during the six months of 
1,600,000/. 

The New York correspondent of The Times states that, 
on the basis of returns from 46 cities, the President’s 
Emergency Employment Committee has estimated that 
between 4,500,000 and 5,000,000 industrial workers, 
or 23-8 per cent. of the industrial workers of the 
United States, were without employment in the first 
week of December, and that 21-3 per cent. were working 
only part time. Only 54-9 per cent. of the industrial 
population had full-time jobs at that time. The 
correspondent points out that the figures given cover 
only employment among industrial workers. There are 
no figures, he says, to show the extent of unemployment 
among the so-called ** white collar ” workers, although 
it is known to be exceptionally large, nor among 
farmers. 


Writing in the report of the General Federation of 
Trade Unions, for the fourth quarter of 1930, Mr. W. A. 
Appleton, the general secretary, says that amongst the 
factors tending to dissipate capital, none is more 
potent than war, whether it be war between nation 
or war between classes. ‘‘ Those who care to study the 
statistics,’ he proceeds, ‘ will find that the days of 
work lost through strikes and lock-outs during the 
period 1900-1929, number over 4,819,000,000. The 
wage loss of those actually participating in these 
disputes, assuming this to be but 5s. per head per day, 
would be 1,204,750,000/. Apparently, there are no 
figures showing the capital and gross profit losses | 
incidental to these disputes, but it would not be 
unreasonable to assume that these equalled the wage 
loss of those actually participating in them. Nor would 
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it be extravagant to assume also that those workers 
who were affected by, but not participating in, these 
disputes, suffered one-fourth of the loss sustained by 
the capital and labour actually involved. If this is 
done, the combined loss, during the period, appears to 
be well over 3,010,000,000/.—much of which has been 
incurred during the great war.” 


According to Mr. Appleton, the general tendency is to 
assume that responsibility for these disputes rests 
entirely with the trade unions, whereas “ those most 
closely in touch with these matters know how far 
from the truth” such generalisations are. The 
present “‘ attacks on producers’ wages ” he describes as 
‘deplorable,’ but “they are not,” he thinks “ alto- 
gether surprising.” ‘‘ Manufacturers, particularly in 
export trades, harassed by disappearing profits and 
threatened bankruptcies, go,” he says, “for what 
appears to them to be their only available remedy. 
The Government compels them to pay taxes and rates ; 
it distrains and imprisons, if they fail ; but the Govern- 
ment does not—and cannot, except for short periods, 
and at great social and economic risk—compel them to 
pay wages; and so, in shortsightedness, or cussedness, 
or despair, whichever way one views their action, they 
go on reducing wages. That their policy will impair 
physical effectiveness, discourage the development of 
skill, and reduce personal interest, may be understood ; 
but there is the devil and the deep sea—taxes or wages 
—and labour being less offensively powerful than the 
Government, the attack is launched on labour.” 
‘** Instead of seeking to annihilate each other, would it 
not be better,’ Mr. Appleton asks, ‘‘ for both parties 
to production to accept the following conclusions: 
First, that in different ways and degrees, they are both 
victims of similar circumstances ; second, that each is 
suffering oppression and exaction ; third, that each is 
being exhorted to increased industrial and commercial 
efficiency ; and fourth, that neither efficiency nor 
happiness is realisable on a basis of class hostility.” 


At the end of December, the number of societies 
affiliated to the General Federation of Trade Unions 
was 94, of which 60 were on the higher scale, 31 on the 
lower scale, and 3 on both scales. The total number of 
members was 522,664, of whom 293,491 were on the 
higher scale, 217,042 on the lower scale, and 12,131 on 
both scales. eo 

The January Report of the Boiler Makers and Iron 
and Steel Shipbuilders’ Society states that at the end of 
December, 20,288 members were “ signing the books,” 
as compared with 19,264 a month earlier. The number 
of members in receipt of superannuation benefit de- 
creased during the month from 4,842 to 4,841, and the 
number in receipt of sick benefit from 2,255 to 2,228. 
In November, the expenses were 9,003/. 7s. 2d.; in 
December they were 9,070/. 8s. 9d. 





The writer of an editorial note in the February issue 
of Man and Metal, the organ of the Iron and Steel 
Trades Confederation, says, that the brains of men 
appear to have mastered the science of producing 
wealth, but have not as yet devised a means of properly 
distributing it. ‘‘The causes given,” he continues, 
‘for this industrial disaster are debts, over-lending 
abroad, international credits, currency, over-produc- 
tion, under-consumption, rationalisation, inflation, 
deflation, lack of capital, high taxation, high wages, 
tariffs, costly social services, extravagant expenditure, 
and not spending enough. We are said to be living 
on our capital. The remedies given, like the causes, 
show that they cannot be sound in themselves by 
cancelling each other out. The most popular belief 
is that world-wide free trade is a solution, and next 
in favour comes a belief in world-wide tariffs. The 
proposed cancellation of debts would appear to be 
all right for the person who escapes payment, but 
does not take into account the feelings of the lenders. 
The proposal to increase credit to an unlimited extent 
would appear to the banks and the financiers as asking 
them to carry other people’s burdens. Reductions of 
wages do not appeal to us as a means of increasing the 
purchasing power of the world’s best customer—the 
world’s working class. The cry for a reduction in 
taxation merely means, ‘ Take it off me and put it on 
the other fellow.’ The problem is compli- 
cated, but must be solved, and the workers should not 
be content to leave the solution in the hands of other 


people.” 

When the National Wages Board for the railway 
industry resumed its deliberations on Monday, Mr. 
Lazenby, continuing the companies’ reply to the 
submissions of the unions, said that numerous state- 
ments had been made which the companies did not 
accept, but he proposed to deal only with the more 
important matters raised. Mr. Marchbank had said 





that one intention of the Railways Act was to ensure 
that there should be no going back to the conditions 
under which railwaymen worked before 1914. If the 
implication was that the proposals of the companies 
would put the staffs back to the position before the 
war, he must point out that the men would still be 
left with wages 100 per cent. above pre-war, and that 
standard hours had been reduced from 56 to 48. It 
had been submitted that under the agreement of 1920, 
a fall in the cost of living was compensated by a reduc- 
tion in wages. Reductions in wages affected by the 
cost-of-living sliding scale, however, were throughout 
smaller in ratio than the reductions in the cost of 
living. The operations of the sliding scale had further 
been affected by the base rates. Barely one-fourth of 
the wages staff and none of the salaried staff were 
subject to reductions under the scale. The remainder 
were on the base or standard rate. 





In the course of a reference to the negotiations of 
1919 and 1920, Mr. Lazenby stated that it was part 
of the companies’ claims that the agreements then 
made were unduly onerous on the companies. These 
settlements were not made by the companies as free 
agents, but by the Government of the day using the 
Railway Executive Committee as their negotiating 
agents. The cardinal items, the eight-hour day and 
the general basis of wages, were in effect settled by the 
Government. 





Addressing a meeting, in Nottingham, on Sunday, 
Mr. Hayday, the president of the Trades Union 
Congress, dissented from the view expressed in the 
House of Commons by the Solicitor General that the 
Trade Disputes Act, 1927, would have rendered the 
general strike illegal. He said :—“* We don’t accept 
that at all. We of the T.U.C. say that if we thought 
that the first clause of the present Bill would have 
declared illegal that which we have always said was 
legal, we would have refused to subscribe to it. We 
don’t believe it. That is one man’s opinion. The 
1926 dispute was started by the mineowners, and when 
they talk of coercion, did they not coerce the Govern- 
ment to the tune of some millions? The Solicitor- 
General’s view that the general strike is buried by the 
new Bill is certainly not shared by the Trades Union 
Congress. They will not endorse any Bill that sets out 
to declare the 1926 stoppage illegal.” 





The Governing Body of the International Labour 
Office has adopted the report of its Unemployment 
Committee with amendments, and decided to place 
the question on the agenda of its April session for 
renewed consideration. The report, as adopted, 
affirms the need of a thorough investigation of the 
causes of unemployment, and of an attempt to find 
remedies capable of application. 





With regard to the length of the working day or 
week, and the remuneration of labour in relation to 
unemployment, the Committee notes, according to the 
Geneva correspondent of The Times, that the representa- 
tives of the employers and workers hold different 
opinions. The workers’ representatives, while main- 
taining their claim for a 40-hour week, ask for (a) a 
reasonable shortening of the working day or week, 
taking into account the increase in output obtained 
by improved methods of production; (b) suitable 
means of raising the remuneration of labour in coun- 
tries where it is inadequate, with a view to eliminating 
one factor of unfair competition and to increasing the 
consumptive capacity of certain markets. The em- 
ployers, on the other hand, consider not only that the 
measures suggested by the workers would be of no 
avail, but that they would produce serious disturbance. 
They are convinced that one of the essential methods 
to be followed in the effort to restore economic equili- 
brium should be reduction of the costs of production 
and the expenses of distribution, so as to enlarge 
markets by increasing the purchasing power of the 
whole body of consumers. 


On January 26, the numbers of persons on the 
registers of Employment Exchanges in Great Britain 
were 1,875,330 wholly unemployed, 607,443 tempor- 
arily stopped, and 109,877 normally in casual em- 
ployment, making a total of 2,592,650. This was 
15,756 less than a week before, but 1,101,131 more 
than a year before. Of the total, 1,850,797 were 
men, 74,176 boys, 600,179 women, and 67,498 girls. 








DutcH MARKET FOR ABRASIVE WHEELS.—A confi- 
dential report on the market for abrasive wheels in The 
Netherlands has been prepared by the Department of 
Overseas Trade. United Kingdom firms desiring a copy 
of the report should communicate with the Department 
at 35, Old Queen-street, London, 8.W.1, quoting Refer- 
ence No. A.X. 10,710. 
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THE TERCENTENARY OF HENRY 
BRIGGS. 


Seventeen years ago, in the leading article in our 
last issue before the outbreak of the Great War, we 
dealt at length with the celebration, in Edinburgh, of 
the tercentenary of the publication by Napier of the 
small quarto volume, “ Mirifici Logarithmorum Canonis 
Descriptio,” which contained the first account of 
Napier’s great discovery of logarithms, a discovery 
which, as Lord Moulton said in his inaugural address, 
came upon the world as a bolt from the blue. That 
the new method of computation almost immediately 
became known, throughout Western Europe was not, 
however, due to this book of Napier so much as 
to the labours of Henry Briggs, who made two jour- 
neys from London to Scotland to see Napier, and 
through whose exertions the first tables of logarithms 
to the base 10 were formed. Briggs was then about 
55 years of age, and for some twenty years had been 
lecturing at Gresham College, London, where he was 
the first to hold the chair of Geometry. On his re- 
turn from Scotland, Briggs threw himself into the 
work of calculation, and to him the world owed the 
three important publications, “‘ Logarithmorum Chilias 
Prima,”’ which contained the logarithms of the first 
thousand natural numbers to eight places of decimals ; 
“* Arithmetica Logarithmica,” containing the logarithms 
of 30,000 natural numbers; and “ Trigonometria 
Britannica,” containing tables of sines, tangents, &c. 
The first was published in 1617, the second in 1624, and 
the third in 1633, after Briggs’ death. 











Four years before Briggs published the second of 
these works, he had left London for Oxford, on the 
invitation of Sir Henry Savile, and thus he had the 
distinction of being the first occupant of both the 
Gresham professorship of Geometry and the Savilian 
professorship of Geometry, the two oldest mathe- 
matical chairs in England. Born in Yorkshire in 
1561, he entered St. John’s College, Cambridge, at 
the age of sixteen, and ultimately became a fellow of 
his college and an examiner and lecturer in mathe- 
matics. Apart, therefore, from his valuable work on 
logarithms, Briggs holds a secure place in the history 
of British science. All his other work, however, is 
eclipsed by the share he had in making known a know- 
ledge of what has been called “a potent industrial 
engine.” Within a few years of Napier’s death, in 
1617, German, French and Italian mathematicians and 
astronomers were using logarithms in their calcula- 
tions, and this was mainly due to the activities of 
Briggs. A man of immense industry, Briggs con- 
tinued to devote himself to the compilation of logarith- 
mic tables all through his later years, and his third 
work was only partly completed when he died. His 
death took place at Oxford, on January 26, 1631, 
three hundred years ago. His funeral was attended by 
all the principal dignitaries of the university, and he 
was buried close to Sir Henry Savile, in the chapel of 
Merton College. 








Tue INSTITUTION OF ELECTRICAL ENGINEERS.— 
The Council of The Institution of Electrical Engineers 
has elected Sir William Henry Bragg, F.R.S., to be an 
honorary member of the Institution. 
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EXHAUST STEAM TURBINE FOR 
S.S. **KINGSWOOD.”’ 


On this and the two following pages we illustrate an 
exhaust steam turbine and its associated gearing, 
which has been built by Messrs. Parsons Marine Steam 
Turbine Co., Ltd., Wallsend-on-Tyne, and is to be 
coupled up to the shaft of a standard triple-expansion 
marine engine fitted on board the 8.8. Kingswood. 
This reciprocating engine is rated at 1750 indicated 
horse-power, while the turbine, taking steam at a 
pressure of 8 lb. per square inch absolute, as exhausted 
from the low-pressure cylinder, will develop another 
575 shaft horse-power. This latter figure may be 
taken as equivalent to 650 indicated horse-power. By 
this addition to the reciprocator, either higher speed 
can be developed without any increasing steam con- 
sumption, or the same speed can be maintained on a 
reduced fuel rate. The advantages of this combination 
were recognised and the system patented by Sir Charles 
Parsons in 1906, but it is only of recent years that 
shipowners have been prepared to accept the innova- 
tion. One difficulty has lain in the fact that the torque 
of a reciprocating engine is far from uniform and there 
are consequently cyclical variations in the speed of the 
crankshaft. The turbine torque, on the other hand, is 
sensibly constant, whilst the angular momentum of its 
rotor is so high that very large forces would be required 
to make any appreciable cyclical variation in its speed 
of rotation. The difficulties which may thus arise can 
be avoided by coupling up the turbine to the propeller 
shaft either electrically or by the Féttinger hydraulic 
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coupling, which has, in fact, proved very satisfactory 
in this connection. Messrs. Parsons Marine Steam 
Turbine Company, Limited, have, however, decided 
to solve the problem by purely mechanical means, 
and expect to secure in this way an appreciably 
higher efficiency. It is this arrangement which is 
being fitted on the S.S. Kingswood and will be de- 
scribed below. 

The elevation and plan reproduced in Figs. 1 and 2, 
page 171, show how the turbine and its gear-box are 
located in the engine room and connected up with the 
reciprocating engine. The arrangement of the piping 
and control gear is, however, still more clearly illustrated 
in Fig. 3, on this page. The steam from the low-pressure 
cylinder is led to the two-way exhaust change-over 
valve shown. The position of this valve is controlled 
by a very simple type of servo-motor, which consists 
merely of two pistons working ‘n cylinders at opposite 
ends of the valve spindle. By means of a two-way 
cock, which is mounted on one of the engine columns, 
as indicated in Fig. 4, steam from the main range 
may be admitted behind either of the two pistons, 
whilst simultaneously the space behind the other is 
opened up to a minute leak off. The motion of the 
valve, therefore, is slow, and it settles without shock 
on either of the two seats provided for it. The 
steam from the low-pressure cylinder enters the valve 
between these seats, and, in the position shown, travels 
on to the turbine, passing on its way through the 
steam separator shown. This is of the vortex type, 
the steam being given a spin as it enters the separator 
by suitable vanes. The entrained water is thus flung out 
to the conical wall, and as it collects, is drained off 
to the condenser by the barometric pipe shown. 











Fie. 5. DrtTatts OF FLEXIBLE COUPLING. 








2 SRS a aaa 


aides ase csc 











: 








FEB. 6, 1931.| 





ENGINEERING. 








EXHAUST STEAM TURBINE FOR S85. “KINGSWOOD.” 


MESSRS, PARSONS MARINE STEAM TURBINE COMPANY, LIMITED, WALLSEND-ON-TYNE. 





Fie. 7. 


The turbine is of the simple reaction type. The 
rotor is in one piece and is drilled from end to end along 
its axis in order to permit inspection of the interior of 
the forging. It is located axially by a Michell thrust 
block, and is coupled up to its pinion shaft by a standard 
Parsons double claw coupling. An emergency governor, 
let into the shaft beyond the thrust bearing, comes into 
action should the speed become excessive and, by 
destroying the pressure in the pipe supplying the 
lubricating oil, causes a valve to open which admits 
steam behind the upper piston on the rod of the 








TURBINE AND GEAR Box COMPLETED. 


To restart the turbine it is, therefore, necessary to 
move the cock by hand, using the push rod shown 
on the right of Fig. 4. 

A photograph of the turbine and gear box with the 
covers removed is reproduced in Fig. 6, and another 
view, showing them completely erected, is given 
in Fig. 7, whilst Fig. 5 shows the components of the 
elastic coupling by which the cyclical oscillations of the 
engine crankshaft are prevented from reaching the tur- 


| bine. As will beseen from Fig. 6 double-reduction gear- 
| ing is used, and the elastic coupling, in question, forms 


coutrol valve, which thus closes down and simultaneously | the centre of the wheel of the first reduction gear. This 
opens up a direct path between the condenser and the | coupling is, in principle, comparable with that fitted 
exhaust port of the low-pressure cylinder. The turbine | some seven years ago in the double-reduction gearing of 
then rotates in a vacuum. Provision is made by which | the turbines of the S.S. Menelaus, one of the vessels 
the supply to the turbine is automatically shut off when- | belonging to Messrs. Alfred Holt and Company, of 


ever the engine is put into reverse gear. The arrange- 
ment is illustrated in Fig. 4, on the opposite page, where 
it will be seen that the handle of the steam cock which 
controls the supply of the steam to the servo-motor 
is coupled up to the weigh-shaft by a slotted link. 
If the weigh-shaft is moved into the astern position, this 
link pulls over the handle of the cock, thus admitting 
steam to the upper cylinder of the servo-motor and 
cutting out the turbine as already explained. On 
returning the weigh-shaft into the ahead position, the 
slotted link slides over its pin on the cock handle, 
which therefore remains in the “ turbine-out ”’ position. 





Liverpool. This gear, we understand, has given very 
satisfactory service. 

The coupling consists essentially of a multiple plate 
clutch, but the relative motion of the components is 
limited to an oscillation through a small arc, being 
controlled by the springs shown in our illustration. 
The plates are pressed together by other springs, a 
couple of which are shown dismantled in the foreground. 
These springs are set to give a total frictional grip 
between the plates equal to about one-half of the 
torque normally transmitted through the gear from 
the turbine. It may be noted that the stress on all 





these springs is limited to 4 tons per square inch. In 
view of the fact that the stress on buffer springs may 
at times be as much as 60 tons per square inch, and 
that the stress in the balance spring of a chronometer 
has a range of about + 94 tons per square inch, it 
will be seen that a very ample factor of safety has 
been provided. 

The gear case, it may be added, is secured to the 
ship framing on the one side by a hinged joint, whilst 
at the other side of the main shaft it rests on springs. 
Hence the alignment of the gears will be maintained 
even should there be wear of the crankshaft brasses. 


‘**WARWICK CASTLE.’’ 


TuE last of four motorships recently constructed by 
Messrs. Harland and Wolff, Limited, Belfast, for 
Messrs. The Union-Castle Mail Steamship Company 
Limited, viz., the Warwick Castle, has now been com- 
pleted, and started from Southampton on Friday, Janu- 
ary 30, on her maiden voyage to South Africa. Of the 
other three vessels, the Llangibby Castle and the 
Dunbar Castle are of the intermediate class and are 
employed on the owners’ East Coast route, while the 
Winchester Castle and Warwick Castle are for the mail 
service to Cape Town. The three earlier vessels have 
all been dealt with in our columns as they were com- 
pleted, the Winchester Castle having been illustrated 
and described quite recently on page 490 of our last 
volume. 

The Warwick Castle is generally similar to the 
Winchester Castle, except that her length between 
perpendiculars is 20 ft. greater, being 650 ft. instead of 
630 ft., and the gross tonnage of the former is 20,445 
as compared with the figure of 20,109 for the latter. 
The moulded breadth and depth are the same in both 
cases, being 75 ft. and 44 ft. 6 in., respectively. The 
Warwick Castle carries a total of 760 first-, second- and 
third-class passengers, most of whom are accommodated 
in single-berth and two-berth rooms. Many of the 
single-berth cabins, it may be mentioned, are grouped 
so that they can be readily arranged as suites, although 
there are a number of self-contained suites with bed- 
rooms, sitting rooms and bathrooms. The arrangement 
of the public rooms in the first-class accommodation is 
generally similar to that adopted for the Winchester 
Castle, although the decorative features are distinct. 
The lounge, for instance, is decorated in modern style, 
having a recessed balcony at the after end and a pillared 
hall at the forward end, from which a staircase leads 
to the dining saloon. A long gallery, which constituted 
one of the notable features of the Winchester Castle, is 
again provided, and this forms a convenient approach 
to the smoking room, which, in the Warwick Castle, 
has been designed in the style of an Elizabethan manor 
house. The library is located forward and is decorated 
in the style of the late seventeenth century with 
panelling of limed deal. The dining saloon is decorated 
in ivory and rose, and on the deck below this are the 
swimming pool and gymnasium. An electric elevator 
is installed for conveying passengers to the different 
deck levels. A high standard is also reached in the 
public rooms and cabins for second- and third-class 
passengers, the accommodation provided being fully 
up to the most modern requirements. 

The propelling machinery consists of two eight- 
cylinder, double-acting, four-stroke cycle oil engines 
of the Harland-B. and W. type, of the same design and 
dimensions as those installed in the Winchester Castle, 
particulars of which will be found in the article above 
referred to. The auxiliary machinery is also similar, 
and consists of four Diesel-driven generators, each with 
an output of 350 kw., and an emergency generator of 
75-kw. capacity, also driven by an oil engine, installed 
above the margin line. The whole of the engine-room 
and deck auxiliaries are electrically-operated, the latter 
including two capstans, a windlass, a warping winch, 
16 cargo winches, 16 boat winches, and the steering 
gear. The ventilating fans, of which about 50 are 
provided, are also electrically-driven, the largest fan 
being 45 in. in diameter. In addition, there are 
17 electrically-driven fans for supplying air to the 
cabins, the air supply being under the control of each 
individual passenger. Other electrical appliances 
include heating and cooking apparatus, kitchen and 
laundry machinery, &c., but the galley ranges are oil- 
fired. Steam for ship’s use is generated by passing the 
exhaust from the main engines through two Clarkson 
waste-heat boilers, which are also arranged for burning 
oil fuel in port. 

Since the refrigerating plant, navigating and life- 
saving appliances are similar to those of the Winchester 
Castle, and were dealt with in our description of that 
vessel, we need not make further reference to them here, 
and we may conclude our brief account of the Warwick 
Castle by expressing the hope that her service per- 
formance will amply justify the owners’ progressive 
policy in adding these modern and efficient vessels to 
their fleet. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Local consumption of 
Cleveland pig iron is a little greater than of late, and 
business with users in other home districts shows some 
improvement, but the volume of trade passing falls 
much short of what could be desired. The limited output 
is, however, well taken up, and the by no means heavy 
stocks promise to decrease. Second hands are not in 
a position to do extensive business, but are selling a few 
parcels. Principal transactions are, however, direct from 
ironmasters to consumers. Trade with firms overseas 
is still quite trifling, and the continued keen Continental 
competition for Scottish business compels ironmasters 
here to grant considerable price concessions to pig con- 
sumers north of the Tweed. For home purposes the 
following fixed minimum figures are firmly adhered to: 
No. 1 Cleveland, 61s.; No. 3 G.m.b., 58s. 6d.; No. 4 
foundry, 57s. 6d; and No. 4 forge, 57s. 

Hematite.—W ith the restricted make not quite adequate 
to requirements, stocks of East Coast hematite pig are 
slowly decreasing, but are still heavy. Merchants have 
command of considerable quantities, but are not dis- 
posed to reduce prices to any extent, and makers are 
inclined to take a firm stand. Most sales are to home 
firms, but occasional business with customers abroad is 
reported. Quotations are not definitely fixed, but are a 
matter of individual bargaining and consequently vary. 
However, 69s. may be given as the market value of 
ordinary qualities, while No. 1 is at a premium of 6d. 

Foreign Ore.—There is next to no activity in foreign 
ore. Consumers are heavily bought and are off the 
market. Nominally, best rubio is 16s. c.i.f. Tees. 

Blast-Furnaée Coke.—-Durham blast-furnace coke is 
plentiful and slow of sale. For good average qualities 
delivered to local users, 17s. is still asked, but rather less 
is reported to have been accepted. 

Manufactured Iron and Steel.—Little that is new is 
ascertainable concerning the various branches of manu- 
factured iron and steel. Semi-finished materials are in 
only moderate demand and are easy in price. Certain 
descriptions of finished steel are in rather better request, 
but orders for all kinds are much needed. The tonnage 
output in departments producing railway requisites and 
constructional steel is fairly heavy, but branches 
manufacturing commodities for the shipyards are 
not at all well employed. Quotations are steadily 
upheld. Common iron bars are 101. 10s.; best bars, 
11l.; double best bars, 117. 10s.; treble best bars, 12/. ; 
iron and steel rivets, 11/. 5s.; packing (parallel), 8J. ; 
packing (tapered), 101. ; steel billets (medium), 7/. 2s. 6d. ; 
steel billets (hard), 71. 12s. 6d. ; steel ship plates, 81. 15s. ; 
steel angles, 8/, 7s. 6d.; steel joists, 8/. 15s.; heavy 
sections of steel rails, 8/. 10s. for parcels of 500 tons and 
over, and 9/. for smaller lots; fish plates,, 127. 10s. ; 
black sheets (No. 24 gauge), 8/. 10s.; and galvanised 
corrugated sheets (No. 24 gauge), 110. 

Scrap.—Heavy steel scrap is selling at 46s. Other 
descriptions of scrap are difficult to dispose of. Ordinary 
cast iron is 48s. 6d,; machinery metal, 50s.; borings, 
28s. 6d.; and turnings, 32s. 6d. 

Imports of Iron and Steel.—January imports of iron 
and steel to the Tees from Holland, Belgium, France, 
Norway, Sweden, Finland, India, Germany, and coast- 


wise totalled 18,442 tons, comprising 1,682 tons of pig | 


iron, 14,002 tons of crude sheet bars, billets, blooms and 
slabs, and 2,758 tons of plates, bars, angles, rails, sheets 
and joists. For the previous month the total was 16,757 


tons, comprising 1,398 tons of pig iron, 13,268 tons of | 


crude sheet bars, &c., and 2,091 tons of plates, bars, 
angles, &c., while in the pre-war January of 1913, the 
total imports were only 5,012 tons, comprising 40 tons 
of pig iron, 3,611 tons of crude sheet bars, &c., and 1,361 
tons of plates, bars, angles, &c. 

Iron and Steel Shipments.—-Aggregate shipments of 
iron and steel from Middlesbrough during the first 
month of the year reached 46,056 tons, of which 24,257 
tons went to coastwise customers, and 21,799 tons to 
firms overseas. Of the 14,222 tons of pig iron cleared in 


January, 4,231 tons went to Scotland, 2,830 tons to | 


Italy, and 1,300 tons to Denmark. Malta, with an 
import of 364 tons, was the !argest receiver of manufac- 
tured iron. Among the principal customers for steel 
were: The Union of South Africa, 3,485 tons ; Portuguese 
East Africa, 2,512 tons; Argentina, 2,081 tons; and 
India, 1,898 tons. 








THE Scrence Museum.—aA table of particulars regard- 
ing the demonstrations and free official lectures which 
take place daily at the Science Museum, Exhibition-road, 
South Kensington, London, 8.W.7, has recently been 
issued by the Museum authoritier. The demonstrations 
are held at frequent intervals during the day, usually 
commencing at ll a.m. The lectures, which deal with 
a variety of engineering and scientific subjects, com- 
mence, during February, at 12 noon and 3 p.m., on week- 
days, and at 2.30 p.m. and 4.30 p.m., on Saturdays. 





DEMONSTRATION OF POWER FarMING EQUIPMENT.— 
A demonstration of tractors and power farming equip- 
ment is to be held at the Harper Adams Agricultural 
College, ote Fe Shropshire, on March 10 and 11. The 
operations will include ploughing, cultivating, and harrow- 
ing, while the capabilities of the horticultural tractor, 
particularly in connection with the hoeing of raw crops, 


will be shown. It is expected that certain mole draining | 
outfits will also be exhibited. A representative entry is | 


already in prospect, and further details may be obtained 
on application to the Engineering Department of the 
College, at the address given above, 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Though quiet confidence continues 
to characterise the speeches of industrial leaders in 
South Yorkshire, current progress in actual production 
is decidedly slow. Bright features are discernible, but 
depression preponderates. There is little indication 
of an early revival in bulk steel purchases. Some 
encouragement is drawn from the fact that additional 
furnaces have been put into commission, but plants 
generally are operating much below capacity, and 
managements complain of the absence of big-tonnage 
orders. The majority of current inquiries is for small 
quantities, and such arrears as accumulate from 
restricted output are soon wiped off. There is a wide- 
spread feeling that real revival in this section is not 
likely to be witnessed until considerably later in the 
year. Official quotations are much the same as a week 
ago. Benefit from the recent reduction in bulk steel 
rates is still awaited. Business in iron is of a moderate 
character, while the consumption of steel-making alloys 
is necessarily restricted by the demand upon furnace 
production. An abundance of scrap is available at 
cheap rates, but here also buyers appear loath to enter 
| into forward purchases. Quotations : Siemens acid-steel 
| billets, 97. 10s. ; hard basic billets, 87. 128. 6d. to 91. 2s. 6d. ; 
| medium hard basic, 7/1. 12s. 6d. to 81. 2s. 6d. ; soft basic, 
| 61. 58.; Derbyshire foundry pig-iron, 66s. ; Derbyshire 
| forge iron, 63s. . Grown iron bars, 101. 5s.; iron 
| hoops, 12/.; steel hoops, 10/.; soft wire rods, 7J, 15s. ; 
| basic scrap, 45s. Several of the heavy engineering 
| sections are badly in need of orders, despite world-wide 
| efforts to stimulate trade. Forgings and castings are of 
| heavier type than have been needed at any previous 
| period in engineering experience, and special steps are 
| being taken to cater for this development. At steel 
| foundries order books are distressingly thin. Over a 
| period of several months, business in this section has 
| fallen. away, and intermittently there is a vast area of 
| plant standing idle. The specialised steel sections report 
| satisfactory outputs of corrosion and _heat-resisting 
| steels. The latest development is the remodelling of 
| an old tool-making concern for the mass production of 
| all kinds of articles from stainless steel. The exhibition 
| of local products staged this week at a central drapery 
store is again attracting tremendous attention. 

South Yorkshire Coal Trade.—Business in house coal 
already shows signs of diminishing, though the gross 
| tonnage going to London and provincial consumers is 
substantial. Collieries have no difficulty at all in sup- 
plying requirements of best, secondary, or inferior 
grades, while stocks at depots show a rising tendency. 
|The market for best hards is a shade brighter. The 
| export demand is maintained at a fair level, while inland 
| needs are somewhat more robust. Electricity works are 
| taking large supplies of slack, but the textile position 
| exercises a serious influence. Gas coke is probably the 
| strongest feature of this section of the market. Business 
in furnace and foundry sorts is restricted, though prices 
| are fairly steady. Quotations: Best branch hand- 
picked, 25s. 6d. to 27s. ; Derbyshire best brights, 20s. to 
| 22s. 6d.; Derbyshire best house, 20s. 6d. to 21s. 6d. ; 
screened house coal, 18s. to 19s. ; screened nuts, 15s. 6d. 
to 16s. 6d.; Yorkshire hards, 14s. to 15s. 6d.; Derby- 
| shire hards, 14s. to 15s. 6d.; rough slacks, 8s. 6d. to 
9s.; nutty slacks, 6s. 6d. to 7s. ; smalls, 3s. to 5s. 











NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—The first month of the New Year 

has now gone, and still the conditions in the Scottish steel 
trade show little sign of improvement. The inquiry has 
been somewhat better of late, but fresh business, on the 
whole, has not been at all satisfactory, and plant is not 
| running full, There is a feeling in many quarters that 
| the worst is past, and that trade will gradually improve 
with the advance of spring, although the change for the 
better will be slow. Many of the overseas markets 
are short of supplies, but business men are unwilling to 
aunch out until they are able to see the prospect of more 
settled conditions in their own countries. In the black 
sheet trade there has been little change so far, although 
there have been rather more orders secured recently for 
the lighter gauges, but the heavier gauges move slowly. 
Makers of galvanised sheets have not received much 
benefit from the reduction, made a fortnight ago, in their 
export prices, but are very hopeful of a steady demand 
when the outlook in India improves. The following are 
to-day’s market prices :—Boiler plates, 101. 10s. per ton ; 
ship plates, 8/. 15s. per ton; sections, 81. 7s. 6d. per ton ; 
black steel sheets, } in., 8/. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 11/. 7s. 6d. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—A dull tone continues in the 
malleable-iron trade of the West of Scotland, and orders 
are generally of small tonnage. The quietness in the 
local tube trade is being felt by the bar-iron makers, 
and the present outlook is farfrom bright. The re-rollers 
of steel bars are finding conditions very difficult, and 
one of their chief troubles is the unreasonably low prices 
being offered by Continental makers—4/. per ton f.o.b. 
Antwerp, against 6/. 10s. f.o.b. here is rather a heavy 
handicap to have to face. Current prices to-day are :— 
‘*Crown "’ bars, 10/. 5s. per ton for home delivery, and 
91. 15s. per ton for export ; re-rolled steel bars, 6/. 17s. 6d, 
per ton for home delivery, and 6/. 10s. per ton for export. 

Scottish Pig-Iron Trade.—The pig-iron trade of Scot- 
land continues very poor, and no increase in demand can 
| be reported. The very fact that only ten of the total 
| number of blast furnaces in the country are in operation 
| shows clearly the state of the industry. The export side 
| of the trade, as well as the home side, is only a shadow of its 





former greatness. It is hoped that the low prices now 
quoted will help to stimulate demand, but, so far, little has 
resulted. To-day’s market quotations are as follows :— 
Hematite, 75s. per ton delivered at the steel works ; 
foundry iron No. 1, 76s. per ton, and No. 3, 73s. 6d. per 
ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, January 31, amounted to 48 tons. Of this 
total, 34 tons went overseas and 14 tons coastwise. 
During the corresponding week of last year the figures 
were 375 tons overseas and 832 tons coastwise, making a 
total shipment of 1,207 tons. 

Shipbuilding Contract.—Messrs. Scotts’ Shipbuilding 
and Engineering Company, Limited, Greenock, have 
just booked a contract to build a passenger steamer for 
London owners. The new vessel is to be propelled by 
turbines. 

Scottish Shipbuilding—The shipbuilding industry in 
Scotland is not in a very flourishing state at the present 
time and contracts for new tonnage are few and far 
between. Work on hand is gradually being completed, 
and the number of berths now empty, with no orders to 
fill them again, is really pathetic. Last month there 
were 17 vessels launched and the total tonnage amounted 
to 33,019. That output was certainly quite good for 
January, but the work on hand at present is only about 
two-thirds of what it was a year ago. Last month’s 
figures were: The Clyde, 10 vessels, 31,658 tons; the 
Forth, 2 vessels, 617 tons ; and the Dee and Moray Firth, 
5 vessels, 744 tons. The Clyde total of 31,658 tons is 
very similar to the output figure for January of last year. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Coal Trade.—Though many collieries continue 
to be comfortably placed, so far as stems for large coal 
are concerned, new business is coming along so 
quietly that anxiety is felt for the future, in spite of 
the fact that outputs have been reduced in consequence 
of the operation of a quota under the Coal Mines Bill Act. 
Arrears of deliveries accumulated during the stoppage 
have, in most cases, been completed, with the result that 
collieries are becoming more and more dependent on 
contract commitments on day-to-day orders for the 
clearance of current production. Unless orders flow 
more freely, it is feared that fresh stocks will have to 
be accumulated, or that stoppages will become general 
throughout the coalfield. Even so, difficulty is experi- 
enced in securing some classes of large coal, owing to 
the operation of the quota preventing an increase in 
production. Generally, prices of large are on the basis 
of the minima of 20s. for best Admiralty large, while 
all descriptions of small are plentiful, and readily obtain- 
able at schedule figures based on 13s, 6d. for best steam 
smalls. Sized varieties are irregular, for while nuts 
vary from schedule to a premium of 3s. per ton, beans 
and peas are scarce, and command 18s. to 19s., or at 
least 2s. above schedule. 

Three Years’ Agreement.—The final draft for a three- 
years’ agreement in the Welsh coal trade has been 
approved by a sub-committee of the Coal Conciliation 
Board, representing the owners and the men. Points 
in dispute are to be submitted to arbitration, and both 
sides have already agreed to accept the findings of the 
arbitrator. The question of alterations in wages, as 
a result of reduced hours, are to be submitted for decision, 
with a request that the award shall be given before the 
end of the present month, when the temporary arrange- 
ment, by which the men returned to work without any 
alteration in the wage rates, terminates. The loss of 
trade caused by the two-and-a-half weeks’ stoppage is, 
however, strikingly illustrated by official returns of the 
Great Western Railway Company, showing the seaborne 
traffic of their South Wales docks in the four weeks 
ended January 18. They show that the export coal 
trade of Cardiff, Penarth, Barry, Newport, Swansea and 
Port Talbot was reduced by 1,300,000 tons, when com- 
pared with the corresponding period of last year, ship- 
ments falling from 2,361,695 tons to 1,035,470 tons, 
while clearances of fuel also fell from’ 67,956 tons to 
45,155 tons. The export traffic as a whole was reduced 
from 2,569,207 tons to 1,188,215 tons, and imports from 
340,952 tons to 278,104 tons, so that the export and 
import trade fell by nearly 1,500,000 tons to 1,466,319 
tons. Visits of ships were reduced from 1,544 of 
1,403,425 net tons, to 996 of 764,862 net tons, and 
arrivals of iron ore fell from 55,434 tons to 33,781 tons, 
and of pitwood from 66,713 tons to 58,173 tons. 








STANDARD Piston Rives.—Messrs. The British Piston 
Ring Company, Limited, Holbrook-lane, Coventry, 
have forwarded to us a wall chart entitled Piston Ring 
Standards. This contains several tables of dimensions 
and other details concerning narrow- and wide-type, 
stepped-type, slotted- and grooved-type and other 
types of piston rings. The chart is intended primarily 
for designers, consulting engineers, and others interested 
in internal-combustion engines of all categories. 





THE Marxkinc or ImporteD INsuLATING TAPE.— 
The Board of Trade has referred to the Standing Com- 
mittee, an application for an Order in Council to require 
the marking, with an indication of origin, of imported 
adhesive insulating tape for electrical purposes. Repre- 
sentatives of any interests substantially affected by the 
application, who desire to be heard in opposition at the 
public inquiry, which will be held later by the Committee, 
should communicate with the secretary, Mr. E. W. 
Reardon, Board of Trade Offices, Great George-street, 
London, S.W.1, as early as possible, and, in any case, not 





later than Saturday, February 28 next. 
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NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

_ An Uncertain Outlook.—With prospects of a settlement 
in the Lancashire cotton trade dispute as remote as they 
were three weeks ago, and nearly 500,000 operatives now 
directly affected, the general industrial outlook in the 
North-Western district is full of uncertainty. As is to be 
expected, several sections of the heavy engineering trade 
are now feeling the effects af the stoppage acutely. Little 
business is moving in most branches, and both iron and 
steel producers report that the anticipated improvement 
in the early part of 1931 has now been definitely, even if 
only temporarily, checked. Electrical-equipment manu- 
facturers, alone, are undisturbed by the general lack of 
confidence engendered by the stoppage. Firms in this 
branch continue to secure useful new orders to supple- 
ment the extensive work booked recently. Among new 
orders placed in the last week or so is one with Messrs. 
Metropolitan-Vickers Electrical Company, Limited, of 
Trafford Park, Manchester, by the Manchester Corpora- 
tion Electricity Department, for static transformers 
required in the next twelve months. For the same 
authority Messrs. Ferguson, Pailin, Limited, of Openshaw, 
Manchester, are to supply 6,000-volt switchgear for the 
Dickinson-street power station. 

Few New Structural Orders.—The expected end-of- 
January improvement in structural steelwork circles 
has failed to materialise, owing in the main, several firms 
state, to the cotton deadlock, and relatively few inquiries 
are circulating. Messrs. Edward Wood and Company, 
Limited, of the Ocean Ironworks, Trafford Park, con- 
tinue to obtain small but useful contracts. Those 
booked in the last few days include the erection of a 
garage at Cricklewood for a furnishing firm, and re- 
constructions at the premises of Messrs. Paulden, Limited, 
drapers, of Manchester. Messrs. Redpath, Brown and 
Company, Limited, also of Trafford Park, are to supply 
the steelwork required for a new branch library for the 
Manchester Corporation; and Messrs. Robinson and 
Kershaw, Limited, of the Temple Ironworks, Manchester, 
are engaged on a Salford Masonic Hall building scheme 
and other works. Messrs. J. W. Jackson and Company, 
Limited, of the Vulean Works, Blackfriars-road, Man- 
chester, are constructing machinery for Messrs. The 
Austin Motor Company, Limited, foundry re-organisation 
scheme. Motor-car manufacturers continue fairly busy, 
and Messrs. Crossley Motors Limited, of Gorton, have 
just secured important new work from the Manchester 
Transport Committee for the construction of 40 enclosed- 
top double-decker omnibuses. 

Looking Ahead.—That the future is not entirely 
depressing is proved by a number of works extensions 
and development schemes under contemplation. Messrs, 
R. and J. Dempster, Limited, gas engineers of Droylsden, 
have secured sanction to erect experimental ammonia 
process plant, and the workshops of Messrs. English Tools, 
Limited, at Wigan, are being extended to accommodate 
plant for the making of weldless one-piece forks. Liver- 
pool municipal authorities are considering the setting up 
of an Industrial Development Committee to further the 
industrial progress of the city and draw the attention of 
American firms to the district as a situation for English 
factories. If anew oil dock scheme, contemplated by The 
Manchester Ship Canal Company, materialises, 400,000/. 
will be spent on constructional work and a further 
60,0007. on equipment. 








Roya SCHOLARSHIPS AND FREE STUDENTSHIPS, 1930. 
—The list of awards in the 1930 competition for 
Royal Scholarships and Free Studentships has been 
published by the Board of Education. In Group A 
(Engineering) there were 68 competitors, and Royal 
Scholarships were awarded to Mr. C. A. R. Pearce, of 
Acton Technical Institute ; to Messrs. 8. H. G. Connock, 
J. A. Goode, and L. R. Prout, of H.M. Dockyard School, 
Devonport ; and to Mr. B. C. Caddy, of H.M. Dockyard 
School, Portsmouth. Free Studentships have been 
awarded to Mr. L. Lubetzki, of the Imperial College of 
Science and Technology, London, and to Messrs. R. P. 
Glover and H. J. Revell, of H.M. Dockyard School, 
Devonport. 

PERSONAL.—Messrs. Alco Products, Inc., a new sub- 
sidiary company of Messrs. American Locomotive Com- 
pany, has recently been formed. The purpose of the new 
company is the design and construction of process plants 
and equipment for the oil-refining industry, which equip- 
ment will be manufactured at the Dunkirk, N.Y., plant 
of Messrs. American Locomotive Company. The new 
company will absorb and carry on the business of Messrs. 
Heat Transfer Products, Inc.—The manufacture of the 
Mayer boiler fluid is now again being carried out by 
Messrs. The Mayer Boiler Fluid Company, 147, Waterloo- 
road, Wolverhampton.—The engineering department of 
Messrs. Redler Patents has now been separated from the 
parent company and is trading as Messrs. Redler Equip- 
ment Company, Sharpness, Gloucestershire. Messrs. 
Redler Patents have also opened a London office at 
Sentinel House, Southampton-row, W.C.1, which is in 
charge of Mr. G. Gilbert Bell.—Messrs. Gibbons Brothers, 
Limited, Dibdale Works, Dudley, in conjunction with 
Messrs. Wild-Barfield Electric Furnaces, Limited, Elec- 
furn Works, North-road, London, N.7, have acquired 
from Messrs. Rudge-Whitworth, Limited, Birmingham, 
the sole manufacturing and selling rights of the carburising 
compound “ Eternite.’’ In connection with the above 
and also with the manufacture and sale of ‘‘ Hevi-Duty ” 
mechanically-operated electric furnaces (under agree- 
ment with Messrs. Hevi Duty Electric Company, Mil- 
waukee, U.S.A.), Messrs. Gibbons and Messrs. Wild- 
Barfield are forming a new company under the title of 
Messrs. G. W. B. Electric Furnaces, Limited. The whole 
of the share capital will be held by the firms named. 





NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s Gate, S.W.1. Adjourned discussion 
on ‘‘ High Pressure Locomotives,”’ by Mr. H. N. Gresley. 

JUNIOR INSTITUTION OF ENGINEERS.—To-night, 7.30 
p.m., 39, Victoria-street, S.W.1. ‘‘ Aerial Wire Rope- 
ways,” by Mr. J. W. White. Friday, February 13, 
7.30 p.m., Honorary Members’s Lecture : 
Foundations,’’ by Mr. H. C. Reid. 

INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS. 
—Saturday, February 7, 2 p.m., Town Hall, Leeds. 
** Notes on the Public Health Act, 1925. Part II. Streets, 
Sections 30 and 31,’’ by Mr. W. Dixon. 

InstTITUTE oF British FOoUNDRYMEN.—~Scottish 
Branch : Saturday, February 7, 4 p.m., Royal Technical 
College, Glasgow. ‘‘ Costing,’’ by Mr. A. F. Paterson. 
West Riding and Yorkshire Branch: Saturday, February 
7, 6.30 p.m., Technical College, Bradford. ‘‘ The Venting 
of Dry-Sand Moulds,” by Mr. E. Flower. Lancashire 
Branch, Burnley Section : Tuesday, February 10, 7.15 
p-m., Municipal Technical College, Ormerod Road, 
Burnley. ‘‘ Mass Production from Cheap Plant,” by 
Mr. L. Wharton. Lancashire Branch: Saturday, 
February 14, 4 p.m., College of Technology, Sackville- 
street, Manchester. ‘“‘ Weldings as a New Foundry 
Application,”’ by Mr. P. L. Roberts. 

INSTITUTE OF TRANSPORT.—Monday, February 9, 
5.30 p.m., Institution of Electrical Engineers, Victoria- 
Embankment, W.C.2. ‘“‘ The Sale of Passenger Trans- 
port,” by Mr. H. H. Gordon. Birmingham and District 
Section: Tuesday, February 10, 6 p.m., Queen’s Hotel, 
Birmingham. ‘‘ Municipal Passenger Transport,’ by 
Mr. A. C. Baker. Newcastle-on-Tyne and District Sec- 
tion : Friday, February 13, 7.30 p.m., Y.M.C.A., Blackett- 
street, Newcastle-on-Tyne. “Co-ordination of Road 
and Rail Travel,’”’ by Mr. P. A. Harverson. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Monday, 
February 9, 7 p.m., Victoria Embankment, W.C.2., 
Informal Meeting. Discussion on ‘‘ Maintenance Service 
to Consumers in Rural Areas,” by Mr. R. W. L. Phillips. 
North-Eastern Centre : Monday, February 9, 7 p.m., 
Armstrong College, Newcastle-on-Tyne. ‘‘ Two Trans- 
mission Line Problems: Suspension Insulators for 
Industrial Areas in Great Britain; Conductor Vibra- 
tion,” by Mr. P. J. Ryle. North Midland Centre : Tues- 
day, February 10, 7 p.m., Hotel Metropole, Leeds. 
Informal Discussion on “* Earthing and the Safety of the 
Public with Special Reference to Domestic Apparatus.” 
North Western Centre: Tuesday, February 10, 7 p.m., 
College of Technology, Sackville-street, Manchester. 
Faraday Lecture. ‘‘ The Birth of Electrical Engineering,” 
by Prof. W. Cramp. Scottish Centre : Tuesday, February 
10, 7.80 p.m., Institution of Engineers and Shipbuilders 
in Scotland, 39, Elmbank-crescent, Glasgow. “The 
Metering of Three-Phase Supplies,” by Mr. O. Howarth. 

INSTITUTION OF PRODUCTION ENGINEERS.—Man- 
chester Section : Monday, February 9, 7.30 p.m., College 
of Technology, Sackville-street, Manchester. “ Hy- 
draulic Transmission and Machine Tools,’ by Mr. T. E. 
Beacham, Mr. J. Robson, and Dr. H. 8S. Hele-Shaw. 


InstitTuTE OF Metats.—Scottish Local Section: 
Monday, February 9, 7.30 p.m., Institution of Engineers 
and Shipbuilders, 39, Elmbank-cresent, Glasgow. 
‘*Gas Refinement of Metals and Alloys,’’ by Mr. D. R. 
Tullis. Swansea Local Section: Tuesday, February 10, 
6.15 p.m., Y.M.C.A., Swansea. ‘* Application of Copper 
to the Building Trade,” by Mr. J. Frith. North-East 
Coast Local Section : Tuesday, February 10, 7.30 p.m., 
Armstrong College, Newcastle-on-Tyne. “Stress in 
Metals,” by Mr. A. Wragg. London Local Section : 
Thursday, February 12, 7.30 p.m., Society of Motor 
Manufacturers and Traders, 83, Pall Mall, S.W.1. 
Joint Meeting with Electroplaters’ and Depositors’ 
Technical Society. ‘‘ Electrolytic Processes in Metall- 
lurgy,” by Dr. H. J. T. Ellingham. Sheffield Local 
Section: Friday, February 13, 7.30 p.m., The Univer- 
sity, St. Georges’-square, Sheffield. ‘‘ The Application 
of High-Nickel, Nickel-Copper Alloys and Pure Nickel 
in Industry,” by Mr. N. C. Marples. 

Royat InstrruTion.—Tuesday, February 10, 5.15 
p.m., Albemarle-street, W.1. ‘‘The Raman Effect,” 
by Sir W. Bragg. Thursday, February 12, 5.15 p.m. 
‘“Nature of Physical Science,” by Mr. H. Dingle. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—Tues- 
day, February 10, 5.30 p.m., Royal Society of Arts, 
John-street, Adelphi, W.C.2. Symposium on “ Salt 
Domes.” 

INSTITUTION OF CIvIL ENGINEERS.—Tuesday, Febru- 
ary 10, 6 p.m., Great George-street, S.W.1. ‘‘ Some 
Methods of Gold-Mining,”’ by Mr. J. Whitehouse. Wed- 
nesday, February 11, 6 p.m., Students’ Meeting. ‘‘ Some 
Notes on the Inspectionand Testing of Railway Materials,” 
by Mr. A. T. Black. Yorkshire Association : Wednesday, 
February 11, 7.30 p.m., Grand Hotel, Sheffield. “‘ Mecha- 
nical Developments in Highway Engineering.” by Mr. 
H. E, Orr. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, Febru- 
ary 10, 6 p.m., 85, The Minories, E.C.3. “‘ Water-Tube 
and/or Scotch Boilers,” by Mr. H. E. Yarrow and Mr. 
S. Hunter, Junr. Junior Section: Thursday, February 
12, 7 p.m. Exhibition of Kinematograph Films. 

INSTITUTE OF FuEL.—Manchester Section: Tuesday, 
February 10, 7 p.m., Engineers’ Club, Albert-square, 
Manchester. ‘‘ Fuel Control in the Iron and Steel 
Industries,”’ by Dr. G. V. Slottman. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
February 10, 7.30 p.m., King’s Head Hotel, Coventry. 
‘“‘The Compression-Ignition Automobile Engine,” by 
Mr. 8. W. Nixon. 
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SHEFFIELD METALLURGICAL ASsOcIATION.—Tuesday, 
‘ebruary 10, 7.30 p.m., 198, West-street, Sheffield. 
‘‘Failure of Steel Parts by Metallic Interpenetration,” 
by Mr. G. E. Howarth. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanD.—Tuesday, February 10, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow. ‘‘ Electric Welding in the 


| Construction of Sea-Going Vessels,’ by Mr. G. Wahl. 


INSTITUTION OF HEATING AND VENTILATING ENGIN- 
EERS.—Wednesday, February 11, 2.30 p.m., Hotel 
Russell, Russell-square, W.C.2. _ Presidential Address 
by Mr. S. Fox. ‘ Boilers and Metals,’’ by Mr. W. G. 


| Case and Mr. W. E. Dennison. 


INSTITUTION OF ENGINEERING INSPECTION.—Wednes- 
day, February 11, 5.30 p.m., Royal Society of Arts, 
John-street, W.C.2. “Steel Foundry Welding,” by 
Mr. V. G. Pearson. 

NEwcoMEN Socirety.—Wednesday, February 11, 
5.30 p.m., Science Museum, South Kensington, S.W.7. 
“The Sixteenth Century Chain Pump at Hampton 
Court,’ by Mr. G. F. Zimmer. 

INSTITUTION OF ENGINEERS-IN-CHARGE.—Wednesday 
February 11, 7.30 p.m., Bush House, Strand, W.C.2. 
‘Talking Films,”’ by Mr. J. I. Martin. 

Royat AERONAUTICAL Society.—Thursday, February 
12, 6.30 p.m., Royal Society of Arts, John-street, Adelphi 


W.C.2. Joint Meeting with Guild of Air Pilots and 
Air Navigators. ‘‘ Air Navigation,’ by Capt. N. Mac- 
millan. 


INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
February 12, 6.30 p.m., 10, Upper Belgrave-street, 
S.W.1. ‘‘ Modern Buildings as Engineering Structures,” 
by Dr. O. Faber. 

Nortu-East Coast InstiruTION OF ENGINEERS AND 
SHIPBUILDERS.—Tees-Side Branch : Thursday, February 
12, 7.30 p.m., Cleveland Scientific and Technical Institu- 
tion, Corporation-road, Middlesbrough. ‘‘ Notes on the 
Manufacture of Machine-cut Gears,” by Mr. A. Richard- 
son. Newcastle-on-Tyne Branch: Friday, February 13, 
6 p.m., Mining Institute, Newcastle-on-Tyne. ‘‘ Ship 
Wave Resistance—An Examination and Comparison of 
the Speeds of Maximum and Minimum Resistance in 
Practice and in Theory,” by Mr. W. C. 8S. Wigley. 

OpticaL Socrety.—Thursday, February 12, 7.30 p.m., 
Imperial College of Science and Technology, South 
Kensington, 8.W.7. ‘‘ Modern Optical Glass as Exempli- 
fied by the List of the Parsons Optical Glass Co., dated 
September, 1926.” by Mr. T. Smith. ‘‘ On the Fixed 
Points of a Colorimetric System,” by Mr. J. Guild. 
Demonstrations of ‘‘ The Moll Microphotometer,” “* The 
Pulfrich Photometer,” ‘‘The Recording Microphoto- 
meter of the Cambridge Instrument Co. Ltd.” 

INSTITUTION OF WELDING ENGINEERS.—Thursday, 
February 12, 7.45 p.m., Institution of Mechanical 
Engineers, Storey’s Gate, S.W.1. 


Society oF CHEMICAL INDUSTRY. CHEMICAL EN- 
GINEERING Group.—Friday, February 13, 6 p.m., 
Institution of Civil Engineers, Great George-street, 


S.W.1. “Silver and Its Applications to Chemical Plant,” 
by Mr. D. Macdonald. 

InstITUTION OF LocomoTivE ENGINEERS.—Man- 
chester Centre : Friday, February 13, 7 p.m., Manchester 
Literary and Philosophical Society, 36, George-street, 
Manchester. ‘‘ The Development of the Piston Valve 
to Improve Steam Distribution,”’ by Mr. D. W. Sanford. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday 
February, 13, 7.15 p.m., Engineers’ Club, Albert-square, 
Manchester. ‘“‘ The Applications of Electro-Deposited 
Metal to Engineering.” by Mr. C. H. Faris. 


Tuer Institute or Metats.—The twenty-third annual 
general meeting of The Institute of Metals will be held 
at the Institution of Mechanical Engineers, Storey’s-gate, 
London, S.W.1, on March 11 and 12 next. The proescu- 
ings will open on each day at 10 a.m., and the annual 
dinner will be held at 7 p.m. on March 11 at the Trocad<u 
Restaurant, Piccadilly Circus, London, W.1. Papers 
to be read and discussed at the business sessions comprise 
the following : ‘‘ Investigation of the Effects of Impurities 
on Copper. Part VII. The Effect of Antimony. Part 
VIII. The Combined Effect of Antimony and Arsenic,” 
by Messrs. 8. L. Archbutt and W. E. Prytherch ; ‘‘ Some 
Properties of Silicon-Aluminium Bronzes,”’ by Mr. L. J. 
Brice; ‘‘ The Corrosion of Early Chinese Bronzes,’’ by 
Captain W. F. Collins; ‘‘The Constitution of the 
Cadmium-Rich Alloys of the System Cadmium-Silver,” 
by Dr. P. J. Durrant; ‘‘ An Investigation of the Micro- 
structures of Fourteen Silver Greek Coins (500-300 B.c.) 
and some Forgeries,” by Dr. C. F. Elam; ‘‘ The Rolling 
of Alloys of Copper and Phosphorus Containing up to 
5 per cent. of Phosphorus,” by Mr. O. W. Ellis; ‘‘ The 
Mode of Deformation of a Simple Crystal of Silver,” by 
Dr. H. J. Gough and Mr. H. L. Cox; ‘“ Dimensional 
Stability ot Heat-Treated Aluminium Alloys,” by 
Messrs. J. D. Grogan and D. Clayton; ‘‘ The Flow of 
Aluminium at Elevated Temperatures,”’ by Professor D. 
Hanson; “A Note on the Silver-Rich Aluminium- 
Silver Alloys above 600 deg. C.,’’ by Messrs. T. P. Hoar 
and R. K. Rowntree; ‘‘ Some Properties of Metallic 
Cadmium,” by Dr. C. H. M. Jenkins; ‘‘ The Effect of 
Artificial Ageing upon the Resistance of Super Duralumin 
to Corrosion by Sea-Water,” by Dr. K. L. Meissner ; 
‘The Influence of Pressure and Temperature on the 
Extrusion of Metals,” by Mr. C. E. Pearson and Dr. J. A. 
Smythe ; and ‘ The Solid Solutions of the Copper-Silver 
System,”’ by Dr. D. Stockdale. The annual May Lecture 
will be delivered on May 6 next, by Mr. W. B. Woodhouse. 
It will deal with technical and economic progress in the, 
generation of electric power on a large scale. The offices 
of the Institute are at 36, Victoria-street, London, 8.W.1. 
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gramme, the work would form an important contri-| call wind was being more and more recognised both 
THE ROYAL METEOROLOGICAL : P ; rie : sal 


SOCIETY | bution to meteorological knowledge when the investi-|in the theory of meteorology and in the applications 
. | gations in progress were completed, and it was this} of the science. The stresses and strains to which 
Tue Annual General Meeting of the Royal Meteoro- | aspect that was stressed throughout the address. | structures were exposed during gales were due to the 
logical Society was held on January 21, in the Society’s |The weather charts constructed from all available | eddies. Fog formation equally depended on eddy 
House, South Kensington, Mr. R. G. K. Lempfert, | material for the study of the conditions over the area | motion, though on a different scale, so did the distri- 
C.B.E., M.A., the president, being in the chair. The | between this country and India provided for the | bution of atmospheric pollution. Closely associated 
report of the council for 1930 was read and adopted, and | first time material for studying the region as a whole. | with the details of wind structure was the distribution 
the council for 1931 duly elected, Mr. R. G. K. Lemp- |The greater part of the address was given over to | of temperature in the vertical, and the arrange- 
fert, C.B.E., M.A., being re-elected president. The | describing the experimental investigation of atmos-| ments made at Cardington and also at Ismailia for 
Buchan Prize, which is awarded biennially for the most | pheric turbulence still in progress. Four anemometer | keeping this important meteorological factor under 
important original papers contributed to the society | stations had been set up at Cardington separated from | constant observation up to a level of 200 ft. were 
during the previous five years, was presented to Dr. | one another by distances of about 700 ft. Each station described. 
C. E. P. Brooks. | was equipped for recording the direction and velocity — 
Mr. R. G. K Lempfert then delivered an address on | of the wind on a very open time scale, so that the 
“The Scientific Work of the Meteorological Office, | variations of wind from second to second could be| COASTAL Hicuway IN BritIsH earns — ae Pro- 
Cardington.” The address gave an account of the | examined. Comparison of these detailed records pe magaes Government of British Columbia is contemplating 
e construction of a coastal road, about 100 miles in 
work of the meteorological office at the Royal Airship | from the four stations would furnish important infor- ength, from Vancouver to Powell River. Two of the 
Works, Cardington, of which Mr. M. A. Giblett, who | mation regarding the extent and intensity of the eddies | \ide fords which indent the coastline will have to be 
lost his life in the disaster to the R 101, was in charge. | which are always present in the wind. The importance | crossed, and motor ferries will be built and stationed 
Though undertaken as part of the ofticial airship pro- | of the eddying character of the air movement which we | at Howe Sound and Jarvis inlet. 
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{means in the way of weight hauled for passengers 
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_by stations, waiting rooms, cloak rooms, and other 
conveniences), this of itself, would seem to justify 
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A sxort while ago we discussed some of the general | Speed which the Commissioners admit, a still larger 
features of the final report of the Royal Com- difference would appear to be justified, since it is 
mission on Transport, drawing attention to what we | # Well-known fact that costs increase very consider- 
thought to be certain weak points in the manner | bly indeed as speed goes up. We are not arguing 
in which their subject had been examined. As the | that the railways should for these reasons charge 
most important of the agencies of the country, the | higher fares—probably they would lose thereby ; 
railways were considered first by the Commission, | but the argument of the Commissioners for reduc- 
and, while their services were certainly acknow- ‘tion clearly requires something more to make it 
ledged, the companies were subjected to a good deal | convincing. 
of unconsequential criticism. | _ Still on the question of comfort, the Commissioners 
For instance, the commission while stating that | discuss the question of seating accommodation. 
co-ordination between road and rail services is | They state that purchasing a ticket for a journey 
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actuated by a determination to protect themselves 
against their competitors by getting on the roads 
themselves. The general case does not seem to sup- 
port this, but rather to dispute it. A very prominent 
feature of recent annual reports of the railway com- 


desirable, charged the railway companies with being | by motor coach assures the intending passenger of 


a seat, but the Commissioners do not explain how 
the road companies would handle their traffic if 
the “intending passengers” assembled at the 
selected street lampost, without warning, as the 
queues do at our railway terminals at bank holidays 








panies has been reference to amalgamations with | and summer weekends. Even if the extra vehicles 
road companies, by purchase or otherwise of share | could be found, it is difficult to see how they could 
capital. This after all, is only a logical development | be handled, or trained staff provided to man them. 
of modern business methods where co-ordination is | While the road companies may provide a seat for 
desirable. Before road powers were definitely granted | an outward journey they do not always ensure this 
to the railways in 1928, road companies had a| when required on the return. For outward journeys 
certain advantage which they insisted on maintain- | they merely refuse to book further if they are at 
ing; but when the two were placed on an equal /|the end of their resources, which may satisfy the 
footing, co-ordination became the commonsense |Commissioners, but is hardly likely to be satis- 
conclusion. The road services cannot altogether be | factory to the parties wishing to spend a little 
blamed for making use of such advantages as lay | time out of town. On the other hand the railways 
in their way as long as they lasted, but presumably | are as indulgent as possible—extra trains are run, 
being controlled by business men, they later realised | people are allowed to crowd first and third accom- 
that adjustment to fresh conditions had to be | modation indifferently, and not only so, but to take 
faced. Such readjustment is nothing more than | with them for their jaunt all manner of impedimenta 











occurs constantly in the affairs of life. In this| which motor coach regulations would compel them 
particular case it is a step towards the general | to leave at home. At such times as these the good 
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nature of the English crowd stands it in good stead. 
Many of those composing it know more of railway 
conditions than others in more exalted spheres. 
They know that stock has to be collected and mar- 
shalled, often in the case of terminals in large towns, 
some distance away from the station itself. They 
know the difficulty of ‘‘ putting on an extra coach ” 
at the last minute, and that keeping extra trains 
standing ready made-up for use, if required, means 
calling extra staff on duty perhaps for nothing in 
the end. The railways have to consider the organisa- 
tion of the whole, and so long as passengers just 
present themselves 10 or 20 minutes before train 
time, so long will it be only possible for the railways 
or any other transport concern to make a fair 
job of the business at the best. They are not in a 
position to say that they have sold all the tickets 
they intend to, and that the rest of the crowd may 
shift for itself. The railways undoubtedly get the 
crowds ‘‘ there,” wherever that may be. 

It is often suggested that the physical disabilities 
under which the railways labour, prove them to 
be obsolete. The Commissioners certainly do not 
subscribe to this, which, of course, is seen manifestly 
to be absurd if the possibility of having to carry 
all traffic by road is envisaged. The conduct of the 
nation’s business, even on the present restricted 
scale, would clearly be impracticable, and “‘ booms ” 
would become impossible simply from the chaos 
that would be inevitable. 

Returning to the Commissioners’ opinion regarding 
the relation of the railway to the road companies, 
the report states that the 9,000,000/. now invested 
by the former in the latter would have been better 
spent in electrifying suburban railway lines. Here 
is a pretty argument. First of all we are told that 
co-ordination between the two services is desirable. 
Next, the railways are blamed for bringing about 
some measure of this needed co-ordination, and are 
then given another kick for not electrifying their 
lines, the effect of which would most certainly be 
to accentuate competition. As the companies point 
out, the sum above referred to would not nearly 
suffice for the electrification of the suburban systems 
of London and other centres as is proposed. 

While we might take up other points we will refer 
only to three more. After complimenting, as we 
have shown, the railways on their higher speeds, 
the Commissioners inconsistently devote some con- 
siderable space to showing how slow their services 
are. Again they raise the hackneyed question of 
connections, in which the fact that the railways 
constitute a network is always ignored. If good 
connections be made at certain points it is often 
impossible to prevent bad timing at others, simply 
for physical reasons. Finally, we may briefly refer 
to the subject of containers, of which the Com- 
missioners think much greater use might be made. 
The facts on this point are that in 1927 some 500 
containers were in use, whereas last year there were 
4,355 in service. On the whole, that does not seem 
to be such bad progress when it is remembered that 
traders have to be converted to and instructed in 
their use. 








ENGLISH SCIENTIFIC WRITING. 


SOME years ago, the statement was attributed to 
Sir James Barrie that the man of science appears 
to be the only man who has something to say just 
now, and the only man who does not know how to 
say it. Without verifying the quotation, it may 
be admitted that it sounds like one of the 
remarks of that pleasant writer, though it does 
not seem to lie in his line of country. In the mouth 
of a literary man, the criticism looks rather as 
though it ought to have been made by Stevenson, 
who by his illustrious antecedents would have had 
the chance of observing any ground for such com- 
ments, and by his disposition would have been not 
disinclined to make it. It is, perhaps, not fanciful 
to imagine that the reason Stevenson made no such 
remark was that the scientific writing on which he 
was brought up did not suggest or justify it. 
At present, however, taking the statement to 
refer to the average scientific paper published in 
the English language, and to exclude some con- 
spicuous exceptions, it cannot be denied that it is 
substantially true. Probably there is no country 
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in which better scientific work has been done 
since science emerged from the dark ages than in 
the United Kingdom. Its quality does not seem 
to be falling off, and of late years its volume has 
been constantly increasing. Its immediate value, 
on the other hand, is suffering from the fact that 
a large number, and possibly a majority, of those 
who do the work do not succeed in describing it 
effectively or clearly. 

The rules of good writing doubtless vary with 
the purpose of the composition. The late C. E. 
Montague, an admired master of the art, pointed 
out, for example, that in composition intended to 
stimulate the imagination of a reader, or perhaps 
even to persuade his judgment, writing may be 
too clear, and at its best should suggest a conclusion 
to the reader, rather than formulate it explicitly. 
An old advocate’s trick is so to shape his argument 
as to lead the judge to form the desired conclusion for 
himself, without having the words put in his mouth. 
There is undoubtedly a pleasure to be obtained 
from reading such matter, in which the reader is 
set to co-operate with the author to a modest 
extent. At all times the writers of speculations 
upon scientific results have been able to give such 
pleasure to their readers, and the amazing develop- 
ments of modern physics give greater opportunity 
than ever for such composition. It would be 
unfortunate if scientific men were precluded from 
publishing more than their definitely ascertained 
results, and could not communicate also their ideas 
of possible explanations or extensions before these 
had been demonstrated conclusively. Even in 
such writings, needless haziness or ambiguity is 
undesirable, but such works are to be distinguished 
from what may be called scientific writing proper, 
in which the writer is concerned to describe the 
observations and studies by which he has made 
additions to knowledge. It is of writing of this 
class that the present complaints are made, and, 
even in this primary or proper scientific writing, a 
distinction may be drawn between what is addressed 
to workers in the same field, and what is intended 
for other readers. No such distinction, however, 
can avoid the fact that in each class, while the 
primary business of the writer is to be clear, he 
allows himself too often to be obscure. 

In Mr. Rollo Appleyard’s collection of essays on 
Pioneers of Electrical Communication, a suggestive 
incident is related of Oliver Heaviside. He sub- 
mitted a paper to the Royal Society, which the 
Committee directed to be published in the Philo- 
sophical Transactions, but each of the two referees, 
““while reporting favourably upon what they 
could understand,’ complained of the exceeding 
stiffness of the paper, and one said it was the most 
difficult he had ever tried to read. The circum- 
stance may be consoling to persons who may have 
had difficulty in understanding papers in the 
Philosophical Transactions, by showing that even 
the referees do not profess to understand all of 
them. Nevertheless, no one would be likely to 
question the late Lord Rayleigh’s observation in 
transmitting the Committee’s decision, that without 
illustrations or further explanations no one would 
be likely to take advantage of the work. Admittedly, 
scientific men have to use their own mathematical 
or other shorthand if they are to cover the ground. 
A worker on a subject, moreover, gets to know his 
way about it, and for his own purposes comes to 
omit links in reasoning which have become unneces- 
sary to him. He is, so to speak, in something of 
the same position in regard to a reader as he would 
be if, working in three dimensions, he had to explain 
his results to an inhabitant of flatland. There is 
no objection to his using his formule, if they do 
not cause him to forget the structure of his 
reasoning, or to his working the problem by 
reasoning in three dimensions, if that happens 
to be convenient. But if he does so, he ought 
to make sure that the reader has the means of under- 
standing the shorthand in which the results are 
expressed, or that they are translated into two- 
dimensional language. Some of the more expert 
devisers and users of mathematical shorthand were, 
indeed, among the most insistent on the necessity of 
keeping its physical meaning in mind. It has been 
said, for instance, by persons who worked under 
the late W. K. Clifford, that his lectures on pure 





mathematics were concerned mostly with physical 
illustrations. ° 

Even, therefore, as pundit to pundit, a writer 
may be well advised to make sure from time to 
time that his esoteric language is intelligible to his 
readers, and that he himself is keeping due account 
of its difficult meaning. When, however, he is 
writing for lay readers, he has even less latitude. 
It is his business to submit not a jig-saw puzzle 
for the reader to put together, but an immediately 
intelligible statement of observations and measure- 
ments, with such conclusions as they seem to him 
to suggest. The work he is recording may have 
been long and laborious, with a succession of pheno- 
mena which at first seemed to be without meaning, 
and then to acquire one, which then seemed 
incompatible with existing knowledge, and so 
forth. The worker may well have got stale on the 
particular points involved, and may not find it easy 
to extricate from the records of his laboratory note- 
book an orderly statement of the results and 
of the conclusions to which they lead. Never- 
theless, his work is not complete until he has 
done so, and it is done inefficiently if the reader has 
to take avoidable pains in order to define the 
author’s meaning. Readers of scientific papers 
have also their own preoccupations, in the midst 
of which it is difficult enough for them to keep 
pace with even clear expositions of scientific progress. 
Grammatical errors the reader can usually correct 
for himself as he goes on, but it is not so often pos- 
sible for him to give an exact meaning to an unde- 
fined or ambiguous sentence, or to see the logical 
connection between sentences, paragraphs and chap- 
ters by which he should be led to the author’s results, 
argument, and conclusions. There may be good 
grounds for saying that the general inaptness of 
English scientific writers to express their results 
without ambiguity, and to give a logical structure 
to their argument and conclusions, is the fault of 
the way they learnt to write English in the course 
of their earlier education. Such a reason, however, 
does not alter the fact that loose writing may delay 
readers in understanding its meaning, or may 
conceal it altogether. 

A great deal, indeed, of English scientific writing 
reads as though it had been precipitated—it would 
be misleading to say composed—in Dogberry’s 
belief that “to write and read comes by nature.” 
Sometimes there seems ground for fearing that 
one result is to prevent the writer from thinking 
as clearly as he might have done if he had been able 
to make his meaning clearer to his readers. How- 
ever that may be, it is certain that often this un- 
workmanlike writing imposes an intolerable burden 
on those who are dependent on it for necessary 
information. The extent of this burden can only 
be appreciated by those who realise the extent and 
value of the work to be recorded, and to such 
critics it must be an invidious task to select examples 
of such faults, when the reference to them may 
seem to reflect on the quality of the work which 
the paper describes. It may be possible, however, 
to avoid this odium by choosing an account by 
a writer whose scientific position is sufficiently 
established to exclude any such disparaging im- 
plication. Such an example may be found, not 
perhaps in an extreme form, by reference to a 
report recently published by the Department of 
Scientific and Industrial Research on The Analysis 
of Commercial Lubricating Oils by Physical Methods 
[Lubrication Research: Technical Paper No. 1. 
H.M. Stationery Office. Price 1s. 9d. net]. This 
paper deals with recent developments of the 
researches on incomplete or boundary lubrication, 
on which, for the last ten years or more, Sir William 
Hardy and his collaborators have been engaged 
for the Department’s Lubrication Research Com- 
mittee. It is based on a long series of observations 
and measurements made in collaboration with Sir 
William by Miss Millicent Nottage, who contributes 
to the report a statement of the facts embodied in 
her principal observations, and a discussion of the 
possible chemical conclusions to be drawn from 
them in context with previous literature. Sir 
William himself, in an Introduction and an account 
of the physical analysis, describes the method in 
question and the many considerations which have 





led to it. No exception can be taken to Miss 
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Nottage’s statement of the facts; and her dis- 
cussion of their chemical interpretation, which 
includes a summary description of the chief con- 
stituents of mineral oils, is a valuable and clearly 
reasoned addition to the paper. It is of Sir 
William’s own contributions, interesting though 
they are, that complaint has to be made. 

The methods in question turn on three principal 
sets of facts. The coefficient of friction of a lubricant 
in defined conditions of boundary lubrication varies 
with the temperature, so long as it contains con- 
stituents that are adsorbed selectively and not as 
a whole. The adsorbable constituents, again, can 
be removed either by percolation over adsorbing 
surfaces or by extraction with acetone, and their 
differential characters may be recognised by various 
effects of their removal on the temperature-friction 
curves. These effects, finally, may differ according 
as the determinations are made in air or in nitro- 
gen. The nature and extent of the variations were 
ascertained by a prolonged series of experiments 
both on commercial oils and on artificial mixtures, 
and their possible interpretations examined in 
great detail. 

All these observations are descriptions of a 
series of scientific discoveries, which individually 
make fascinating reading, profitable both for the 
acuteness of the observations and hypotheses, 
and for the persistent criticism to which the author 
himself subjects them. It is when this material 
is applied to formulating the suggested methods of 
analysing commercial oils that the construction of 
the paper lets the reader down. The methods—or 
perhaps it would be more correct to say method— 
is to plot the temperature curves of the oil under 
examination in air and in nitrogen, and to interpret 
their results according to those obtained from the 
curves of a variety of lubricants, upon the assump- 
tion that ‘“‘ the general make-up of lubricating oils 
of mineral origin ”’ is the same as that of the two com- 
mercial oils, to which the method has been applied. 

It would have been expected that in making such 
a proposal the author would have concluded his 
necessarily complex description and discussion by 
collating from the previous text the observations 
used in the analysis of the two commercial] oils, and 
showing precisely how the composition of these oils 
was to be calculated from these data. As a fact, 
however, no such single statement is to be found 
in the discussion. 

The section on Physical Analysis concludes, indeed, 
with what is described as a summary of the analysis, 
but is really a statement of the salient results of 
the entire research, repeating at the end without 
comment a table which gives the composition of 
the two oils as determined by the method. This 
table is taken from the middle of the section, 16 
pages earlier, where, indeed, some information is 
given as to how it is calculated, but by no means 
enough to make the process clear, or even to bring 
all the figures into agreement. Between these two 
statements, and before the earlier of them, come 
explanations of what the several constituents 
given in the table must be taken to be, and much 
other material information, including that relating 
to the nitrogen curves. 

It may be that it is possible to derive from 
the 56 pages of the body of the report the 
data necessary for making a statement of this 
method of analysis, and how it is to be applied. 
A reader should, however, have had such a state- 
ment without first having to put it together for 
himself, if he should be able to do so. 

Sir William Hardy is an accomplished and sug- 
gestive writer, as well as a distinguished scientific 
man, and can claim no bad eminence as an imper- 
fect expositor of his own work. If the exposition 
in this report is open to the criticism made above 
—and that is not a difficult matter for any one to 
check—it must be because the need for a clear 
statement of the conclusions to be drawn from a 
complex research is not rated at its true value 
throughout the highest scientific circles. To draw 
a@ report has doubtless not the adventure and 
excitement to be found in making discoveries. But 
if it is not drawn clearly and conveniently, its value 
is subject to a coefficient of obscurity, from which 
it is particularly desirable that technical papers 
should be free. 
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NOTES. 


CONGRESS OF THE HISTORY OF SCIENCE AND 
TECHNOLOGY. 

Tue second International Congress of the History 
of Science and Technology has been arranged to 
take place in London, from Monday, June 29, to 
Friday, July 3 next. The headquarters of the 
Congress will be at The Science Museum, South 
Kensington, S.W.7. These congresses were origi- 
nated by Le Comité International d’Histoire des 
Sciences, founded at Oslo, Norway, on August 17, 
1928. The Comité meets annually in Paris, and 
organises triennial congresses, in which persons 
interested in the history of science and technology 
take part. The co-operation of The Newcomen 
Society, London, and of The History of Science 
Society, New York, as well as of the parent body of 
the Comité, namely, Le Comité International des 
Sciences Historiques, has been secured for the 
forthcoming congress, the programme of which is 
at present under consideration. In addition to the 
reading and discussion of scientific communications, 
social gatherings, visits to institutions, and excur- 
sions to places of historic interest are being arranged. 
Engineers and others desiring to take part in the 
Congress should make application to the honorary 
secretary, Mr. H. W. Dickinson, to whom all com- 
munications should be addressed. Mr. Dickinson’s 
office is at The Science Museum, South Kensing- 
ton, London, 8.W.7. The President of the Con- 
gress is Mr. Charles Singer, and the honorary 
treasurer is Sir William Bragg, F.R.S. 


WELDED PEDESTALS FOR BRIDGES. 

Castings either of iron or steel have generally 
been used for the pedestals supporting the ends of 
girders at piers or abutments. Patterns are, how- 
ever, expensive, and the time required for delivery 
of the castings may delay the completion of a 
bridge. These considerations led the American 
Bridge Company to investigate recently the possi- 
bility of adopting welded pedestals, and since this 
was a new departure it was decided to have tests 
made on full-size pedestals by the U.S. Bureau 
of Standards. A report on these tests, by Messrs. 
Edwards, Whittemore and Stang, has now been 
published, copies of which (price 10 cents) can be 
obtained from the Superintendent of Documents, 
Washington, D.C. The pedestals in question were 
designed to carry a load of 350,000 lb. They 
measured 17 in. by 12 in. at the top table, and 
30 in. by 20 in. at the base, whilst the total height 
was 15} in. The bottom plate was 1} in. thick, and 
the top plate 14 in. thick, while the web plates and 
stiffeners were }? in. thick. The tests included 
tensiometer measurements, from which the stresses 
at different points were deduced. Failure took 
place ultimately by the bowing down of the top 
plate at mid length, the buckling of the stiffeners and 
the fracture of certain of the welded joints. The 
load under which this occurred was, in the one case, 
6-6 times the designed working load, and in the 
other, 6-9 times. 


THe EXPERIMENTAL SOLUTION OF PROBLEMS IN 
Fivuip-Fitm LusricaTion. 


In a paper presented at the annual meeting of the 
American Society of Mechanical Engineers, held 
in New York last December, Professor Albert 
Kingsbury described an experimental method of 
solving problems in fluid-film lubrication. This 
is based on a certain analogy between the flow of 
a current through an electrolyte and the viscous 
flow of a fluid. In the latter case, the flow varies 
directly as the pressure gradient, and inversely 
as the viscosity, just as by Ohm’s law the current 
varies directly as the potential gradient and inversely 
as the resistance. There is, however, one important 
difference, in that in viscous films the total flow is 
proportional to the cube of the thickness, whilst 
in an electrolytic cell, the total current varies directly 
as the cross section. This difference between the 
two cases is provided for by suitably shaping the 
bottom of the box which serves as the electrolytic 
cell. The depth of this, modified as just explained, 
represents the thickness of the film, but to a greatly 
magnified scale. Metal plates at the side of the 
box make it possible to provide there any desired 
distribution of electric potential, whilst the main 








flow of the current is from end to end of the box. 
The distribution of potential tliroughout the 
electrolyte, which corresponds to the distribution of 
pressure in the oil film, is determined by dipping 
metal electrodes into the electrolyte. In this way, 
the distribution of pressure over any section of the 
corresponding oil film can be deduced, and the total 
load carried by it is then found by summation. 


EXHIBITION OF EMPIRE MINERAL RESOURCES AT 
THE IMPERIAL INSTITUTE. 

Briefly stated, the main object of the Imperial 
Institute is the promotion, within the Empire, of the 
commercial interchange of raw materials. It accom- 
plishes this by carrying out scientific investigations, 
by the publication of information, and by organising 
exhibitions at the Imperial Institute Building, 
South Kensington, London, 8.W.7. Special exhibi- 
tions are held from time totime, and an outstanding 
example of these exhibitions is that illustrating the 
mineral resources of the Empire, to be opened by 
Mr. Amery, on February 17 next. The Exhibition 
is primarily intended to bring home to the general 
public the vast stores and great variety of minerals 
available within the Empire. It will, however, be 
of interest to the student of economics and, to some 
extent at all events, to the technical man. It will 
be arranged on a geographical basis, and, in addi- 
tion to numerous mineral specimens, a large number 
of enlarged photographs, diagrams, maps, and data- 
sheets, illustrating the mineral industries of the 
various countries represented, will be exhibited. 
The overseas Dominions and Colonial Governments 
have co-operated actively and, as a result, some 
two thousand specimens have been sent to supple- 
ment those already available at the Imperial Insti- 
tute. Many of the samples are from newly-deve- 
loped mining areas, and from those awaiting develop- 
ment. The copper ores of Northern Rhodesia will 
be fully represented, and typical samples of such 
minerals as manganese ore from Postmasburg, 
Griqualand West, South Africa ; platinum nuggets 
from Sierra Leone; gold ores from the Kirkland 
Lake district, Ontario, Canada ; coals from Tangan- 
yika, and asbestos from India, will be included. 
A comprehensive exhibit of precious and semi- 
precious stones from Ceylon and from South-West 
Africa, and a fine collection of gold ores and nuggets 
from Western Australia, will rank among the more 
spectacular displays. In order to increase the 
general interest of the Exhibition, manufactured 
and semi-manufactured products will be shown for 
the purpose of illustrating the uses of certain of 
the less well-known minerals. A descriptive and 
statistical handbook, entitled A Survey of the 
Mineral Position of the British Empire, has been 
specially written and will be published before the 
Exhibition opens. During the course of the 
Exhibition, a special series of films dealing with 
mineral industries and mining, will be shown in 
the Institute Kinema, and at 5.30 p.m., on Feb- 
ruary 19, Sir Robert Horne will give an address on 
the mineral resources of the Empire. 


Tue LiverPooL ENGINEERING SOCIETY. 

The growth in the number of engineering and 
scientific institutions is a sign of the activity and 
ever increasing importance of engineering and its 
allied professions. This growth, however, which 
manifests itself in the main, in the form of specialised 
institutions, is every day rendering it more difficult 
to keep in touch with the main and long-established 
engineering bodies. This applies to provincial 
institutions equally with those domiciled in London, 
and in Manchester, for instance, there are now some 
ten engineering and scientific societies, or branches 
of societies, holding meetings. Anyone who wishes to 
pay reasonable attention to an adequate proportion 
of these is likely to have little time for institution 
meetings in other towns. In these circumstances, the 
annual dinner, which is a feature of the proceedings 
of most bodies of this class, forms an enjoyable and 
valuable opportunity for getting into touch with the 
activity of institutions which normally cannot be 
visited, and of renewing acquaintanceships and 
making new ones. The annual dinner of the Liver- 
pool Engineering Society, which was held on Thurs- 
day of last week, formed an excellent example of an 
opportunity of this kind, and apart from the members 
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of the Society, brought together many representa- 
tives from other institutions and other towns. 
Meeting under the presidency of Mr. W. H. Mc- 
Menemey, who may be said to represent the marine 
side of engineering, in which the Society is necessarily 
closely interested, and incidentally the Institution 
of Naval Architects, the Institution of Mechani- 
cal Engineers was represented by its president, 
while members of the other great London institu- 
tions also took part. The local standing of the 
Society was emphasised by the presence of the 
Lord Mayor of the City, and the Chairman of the 
Mersey Docks and Harbour Board. The success 
of the function and the extent of the attendance 
were ample testimony to the activity and continued 
success of this Society, which is now in its fifty-sixth 
year, 








THE ENGINEERING OUTLOOK. 


VI.—MacuineE Too.s. 


At the beginning of 1930, a ‘ moderate and | 
predicted for the 


precarious expansion” was 
British machine-tool industry. The basis of this 
forecast was that the general upswing in the world 
demand for machine tools was too strong to be 
arrested even by the general depression, and that 
the British industry, though at a disadvantage in 
competition with Germany and the United States, 
would reap some benefit. At home, it was hoped 
‘that the progress of rationalisation would maintain 
or expand moderately the home demand. 

The results have not been so satisfactory as was 
anticipated. The world demand did continue to 
expand, in spite of the depression, but the British 
industry failed to keep its share of the business. 
At home, the depression continued longer than 


was anticipated, and the progress of rationalisation | 


was less rapid than was hoped. Statistics of ex- 
ports of machine tools from the United Kingdom, 
in the usual form, are given in Table | for 1930 
and recent years. 








TaBLe I.--Exports of Machine Tools Manufactured in | 
the United Kingdom. 
Monthly Volume Index | Value per’) Index 
Average. (Tons.) |1913=100.) ton, ¢ 1913 =100. 
1913 ; 1,378 100-0 61-2 100-0 
1922-— 
Ist Qr. : 1,162 135-5 211-4 
end ., 924 130-2 212-7 
3rd, : 737 132-6 216-7 
{th ., : 1,181 110-0 179-7 
1923 
Ist Qr. re 1,090 79:1 118-6 193-8 
2nd ,, : 1,240 90-0 | 104-8 171-2 
3rd ., ‘ 944 68-5 102-9 168-1 
4th ,. : 1430 103-8 101-8 166-3 
1924- 
Ist Qr ste 843 61-2 109-8 179-4 
2nd ,, We 959 69-6 111°5 123 2 
3rd ,, or 1,118 81-1 111-38 1g1-0 
4th ,, he L078 78-2 120-6 197-1 
1925- 
Ist Qr. : 1,426 103-5 107-5 175°7 
oan ., ‘ 1,126 81-7 117-1 191-3 
3rd ., ; 1,046 75-9 108-1 176-6 
4th ,, f 1,165 84-5 104-9 171-4 
1926— 
Ist Qr. 1,262 91-6 115-8 189-2 
2nd 1.066 77-4 105-2 171-9 
srd 1,162 84-3 112-7 184-2 
4th 1,034 75-0 117-6 192-2 
1927 
Ist Qr 1,162 34-3 114-6 187-3 
2nd sie 1,121 81-3 114-5 187-1 
3rd ., ne 1,162 R4-3 105-1 171-7 
4th - 1,400 101-6 110-5 180-6 
1928— 
Ist Qr. 1,137 82:5 130-9 213-9 
2nd ,. 1,242 90-1 5-4 188-6 
3rd 1,133 82-2 110-7 180-9 
4th 1,339 97-2 128-8 210-5 
1929— 
Ist Qr. . 1,409 102-4 221-4 
2nd ,, . 1,381 100-2 210-9 
Srd ,, : 1,267 91-9 225-8 
4th ., 1,355 98-3 210-5 
1920— 
Ist Qr. Dob 1,304 94-¢ 130-5 213-2 
2nd ,, 1,157 84-0 133-9 218-8 
3rd ,. : 1,079 78-3 134-6 219-9 
4th ,, ss 1,099 79-8 134-6 219-9 


At the beginning of 1930, the industry was well 
placed as regards unfilled orders for export. Un- 
fortunately, the decline during the year was pro- 
gressive until the last quarter, whn some signs 
of reawakened activity appeared. As between the 
various markets, the movement has, however, been 
uneven. The European markets, in spite of the 
bad times, have actually taken more British machine 
tools in 1930 than in 1929, and 25 per cent. more 


than in 1928. South Africa shows a decline of 
25 per cent., India of 33 per cent., and Australia 
of nearly 50 per cent. .Other countries, in the 
aggregate, have declined by only 12 per cent. 
Whatever may be the prospects for the distant future, 
given the proper lines of development it would 


TasBLe I1.—Imports of Machine Tools Retained in the 
United Kingdom. 
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Index | Value We Index 

















tools during 1930 only resulted in a favourable 
balance to this country of 150,000/. 

Outside the British market, the competitive 
situation can best be tested by an international 
comparison of the exports of five principal pro- 
ducing countries. Table III gives the declared 
values of these exports in pounds sterling, con- 
verted at the average rate of exchange for the year. 

While the exports of the United Kingdom, France 
and Switzerland have fallen slightly, those of 








thly "0 e 
Average. (Tons). | 1913=100.! ton, £. | 1913-100.) Germany and the United States have risen suffi- 
-~— = ———- - ciently to increase the total figure substantially, 
1913 : : 312 100-0 g1-4 100-0 and, indeed, to a remarkable extent, having regard 
rn oe ¥5 oat ae sais to the current state of the world. The battle for 
| 2nd, - 216 69-2, 111-1 121-6 | the supremacy still lies between Germany and the 
| =» ef) ae pote ae \41'0 | United States, the latter country, during 1930, 
1923— i ah ate having made considerable strides to regain her 
— oy Re Lee jiz., |former ascendancy. The United Kingdom is a 
ard B90 92-1 118-1 129-2 |very poor third in the race. Taking 1924 as a 
a | scaling sada 150°9 | basis, when world demand was not quite as great 
“Ist. Qr. 198 63-5 179-1 196-0 =| as in 1913, this country’s exports have increased by 
| “ “ane ot 1993 |nearly 500,0C0!., Germany's by 7,000,000/., and 
4th 257 R2+4 166-1 181-7 | those of the United States by 6,400,000/., out of a 
sig Qr 333 169+1 185-0 | total increase of 14,300,000. 
| 2nd,, ie 368 144-1 157-7 |  Itisinteresting to compare also the corresponding 
—? “| ae ns peal | figures of volume, though in this case data for the 
| 1926— : | United States are not available. In Table IV, the 
~ egal 500 | 163-1 130.2 | volume of international exports of machine tools 
| 3rd ,, --| 622 | 199-4 115-4 | in tons is given for the same yeers. 
| aa 2» = 777 249-0 110-1 | With the exception of 1926, 1930 was, in volume, 
| Ist. Qr. 146 142-9 187-4 205-0 | the worst year for British exports of machine tools 
he “| Gio | Beg | «a857h | 1684 since 1924. French and Swiss experience was 
4th .. ” 689 | 220-8 147-3 161-2 | similar, but Germany has made even more striking 
— Qr «| ges | 232-1 148-8 162-8 | Progress, as measured in volume, than the figures 
2nd .. 3 553 | 177-2 170-8 186-9 | of value suggest. This gives the impression that 
—* i aS ses) TB0 | Germany is making a determined bid to meet world 
| 1929— ng ioe ; | depression by yet further price reductions, and 
yt Qh | S883 a8’ ata _| that her policy is meeting with success. Germany’s 
3rd .. e 866 | 277-6 196-0 214-4 | geographical and cultural contacts with central 
o— +} ee _* alle 180-2 | European countries, in which the pace of industriali- 
Ist Qr. ..| 1,129 361-9 155-5 170-1 | sation is most rapid, are a great asset to her in this 
2nd ., a 980 214-1 150-9 165°-1 | . 
ard ,, * 548 175°6 180-8 197-8 | connection. 
sth . ee 905 290-1 144-8 158-4 The greatest potential market of the world in 
_ the immediate future is Russia. During the 
TABLE IIJ.—InTERNATIONAL Exports OF MACHINE Toots. (£000’s OMITTED.) 
1913. 1924. 1925. 1926. 1927. 1928, 1929. 1930. 
United Kingdom 1,013 1,362 1,561 1,532 1,615 1,770 | 2,156 | 1,856 
|France .. 372 663 792 659 763 793 933 | 900 
| Germany* mi 4.004 2,769 3,816 4,590 5,689 6,937 8,939 | 9,700 
| Switzerland | 97 488 486 403 490 €59 772 700 
TSA... lL 8,809 3,304 | 4,568 3,886 5,149 7,014 8,401 9,700 
Total me 8,586 11,223 11,070 13,706 17,172 21,201 22,856 


TABLE IV.—INTERNATIONAL Exports OF MACHINE Toots (LONG Tons). 





* Including reparations. 


1926. 1927. 1928. 1929. 1930. 








1913. 1924. 1925. 
' } 2 fi : a - : na ! era: 
United Kingdom 16,537 11,995 14.291 13,572 14,535 14,554 16,336 13,915 
| France = 4,511 8,515 11,163 11,413 10,024 10,164 11,202 9,500 
| Germany ae 73,164 33,502 44,471 59,686 62,178 70,557 86,795 105,000 
| Switzerland os 964 2,808 2,852 1,673 2,219 3,070 3,456 3,000 
Total ve 95,176 56,820 72,777 86,644 88,956 98,345 | 117,689 131,415 


ks onal ec 


seem clear that, as far as engineering is concerned, 
| Europe is, for the present, this country’s most 
| valuable field of expansion. The maintenance of 
value per ton over the slightly decreased volume, 
|should mean that this branch of engineering has 
|fared better than most others during the past year. 

The home market, which was also fairly brisk 
at the beginning of 1929, has shown a progressive 
decline. This movement is reflected in the figures 
of net imports shown in Table II. The serious 
position which is clearly revealed by this Table 
was noted in last year’s review. The hold of the 
|foreign manufacturer on the home market is so 
strong that only a limited benefit is reaped by the 
British industry from any improvement in home 
demand. During the first quarter of 1930, when 
business was still relatively good, imports stood 
at a record level, and subsequent declines have 
|only been proportionate to reduced activity. The 
|movement in value per ton of these imports may 
be significant, as an indication of the efforts of 
foreign manufacturers to increase their hold on 
the market. Altogether, the trade in machine 








remaining period of the Five Years Plan, large 
orders are still to be placed from this source. It 
is, therefore, satisfactory that the British Machine 
Tool Makers’ Association has taken some belated, 
but not unsuccessful, steps to secure a foothold in 
that market. It is, however, likely to prove a 
difficult matter to regain much of the hold which 
Germany has enjoyed for so long. As regards the 
rest of Europe, there is no reason to think that 
the progress which has been maintained so far 
through the slump will not continue. A possible 
improvement in the Indian outlook would be of 
great importance to the British industry. It is, 
therefore, possible to look forward to the present 
year on the export side with moderate optimism. 
As regards the home market, much depends on 
the progress of rationalisation. But it must be 
confessed that, as regards the machine-tool industry, 
rationalisation is a two-edged weapon. Last year, 
there was experience of a glut of used tools being 
thrown on the market by the closing down of 
certain firms, which temporarily exercised a depress- 
ing effect on some portion of the market. On 
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balance, however, the re-equipping of firms with 
modern plant, an even keener pace being set by 
our foreign rivals and made necessary by the rapid 
technical improvement in machine-tool design, 
means, in the long run, a constantly-expanding 
home market. Progress with this activity is 
absolutely necessary to the economic restoration of 
this country, and there is reason to think that the 
process cannot now be delayed much longer. It 
is concluded that a marked revival in the home 
market will be under way by the end of the year. 
Altogether, the prospects for this branch of engineer- 
ing in 1931 are for a gradual recovery to levels well 
above those which prevailed in 1930. 








THE PARIS AGRICULTURAL 
MACHINERY EXHIBITION. 


ALTHOUGH at the annual show of agricultural 
machinery, which was held at the Paris Fair 
ground at the Porte de Versailles, at the end of 
last month, there were not many novelties to be 
seen, it was interesting to note how certain classes 
of appliances have become more popular, and 
certain operating principles have been taken up 
by several makers. When a new type of machine 
or device appears at an exhibition and reappears, 
in later years, both on the stand of its original 
exhibition and also on those of other makers, there is 
a very strong inference that the method or appliance 
is proving satisfactory. The wheat slump hit the 
French farmer badly, while industry continues to 
attract many hands to the towns, so that, although 
the agricultural community has not much capital 
available, yet the demand for labour-saving appli- 
ances is, if anything, greater than ever. 

As on previous occasions, thrashing machines, 
shown by about fifty makers, were the most 
numerous class of exhibit. Several makers showed 
plant with angle-iron frames and galvanised sheets 
in lieu of woodwork, while several employed oak 
frames with sheet steel filling. A large number of 
straw trussers were exhibited attached to thrashers. 
Some machines employed ball bearing for all shafts. 
One machine, for small holders, required only 2 h.p. 
to drive it, and had a wheel track of 4 ft. 4 in. 
only ; it was designed for use in mountain districts, 
where the paths are of a primitive character. Two 
American combined reapers and thrashers were on 
view, although, as compared with the last two 
shows the amount of American machinery has been 
reduced; British agricultural machinery makers 
seem, however, to have made a greater effort than 
before. The machines they showed were certainly 
neat and well finished. 

For meal and other grinding, the impact mill is 
becoming popular; farm produce contains but little 
mineral grit, and the tonnage per year is small, so 
that the upkeep cost of impact mills is low. An 
interesting machine, first shown last year, is the 
vertical mill, made by Messrs. Wisler, of Senlis. In 
this a high-speed three-phase motor, of the enclosed 
type, is arranged with its shaft in a vertical position ; 
the motor has a series of fins by which it is fixed 
inside a cylinder, so that there is a space around the 
motor frame to allow the treated products to fall 
down outside the motor frame into a drum below. 

A series of discs are placed on the spindle above 
the motor, like records on a gramophone, each disc 
being arranged for some special duty, such as fine 
and coarse meal grinding, apple pulping, cake 
breaking, grain decorticating, and root cutting. 

A hopper, of form appropriate to the work to be 
done, is placed on the top of the machine above 
the operating disc; in the case of meal grinding 
a grain feed device is included. The machine is 
operated on 50-cycle three-phase current at 1,500 
revolutions or 3,000 revolutions in both directions, 
with the aid of an enclosed controller. The 
whole is arranged to stand on three tubular legs, 
the total weight being such that the machine. 
with a flexible lead and reversing plug, can be 
moved about when required. The motor is approxi- 
mately of 1 h.p., and being of the enclosed type, 
can stand rough farm usage. This was certainly 
one of the most interesting machines at the show. 

The number of planting machines was greater 
than before, and much ingenuity has been expended 





in design. For potatoes, in some cases the tubers 


are placed in sloping trays and fed by hand on to a 
revolving disc, with compartments which allow the 
contents to fall into a trench at the forward end of 
the machine which is closed by trailing guides or 
wheels; in some cases a conveyor with falling 
shelves or cups is fed by hand. The greatest ingenuity 
is shown in connection with the planting of young 
vegetables, such as cabbage, tobacco, maize, and 
beans. The plants are started in a nursery where 
supervision is easier and conditions can be con- 
trolled more favourably than in the field. They are 
then planted rapidly at correct intervals apart by 
the machine. The problem is to place the little 
seedlings in the trench with a minimum of fall and 
damage to the foliage, &c. Some of the machines 
are arranged to place artificial manure between or 
alongside the seedlings. One make has a watering 
attachment so that a good start can be given even 
during a dry season. 

The great difficulty with flax cultivation lies in 
the large amount of labour required for pulling it 
up by the roots, and the damage which can be 
occasioned by heavy rain, which at times, makes 
hand pulling a matter of great trouble and expense. 
Much interest is being taken in France and Belgium 
in machines designed to eliminate hand pulling. 
At one time, many farmers in the north of Ireland 
were comparatively prosperous owing to the flax 
crops, but high labour costs and competition from 
flax grown by cheap labour in other countries has 
greatly affected the industry. It would appear that 
flax pulling machines might well be studied in that 
country also. 

Last year only one make of flax puller was to be 
seen at the exhibition, that made by F. Delanoé, of 
Brionne, the principle being that of two endless 
horizontal belts which converge and grip the flax, 
the belts being arranged on a slope. The plant is 
pulled up by the roots and placed on a band table. 
The machine is horse-drawn and is operated mechani- 
cally by a petrol motor. It is stated that it has been 
found possible to operate this machine in fields which 
are almost awash, the use of separate motive power 
for the pulling being an important factor. 

A machine made by C. Leterme, of Ypres, Bel- 
gium, operates on similar lines. It is tractor-drawn, 
the mechanical power for the flax pulling being 
furnished by the tractor with the aid of a Cardan 
shaft. The machine can be built for a width up to 
1-6 metres (about 5 ft. 4 in.), in which case there are 
three sets of belts. A third machine has a pulley 
with a belt engaging part of it and looping back 
over guide pulleys, the flax being gripped between 
the belt and the main pulley. With this machine 
there is a sort of combing motion so that uniform 
bunches are made, and the flax is in a good condition 
for other operations. A machine with two converging 
belts, but with the belts corrugated, was on view on 
another stand; this was designed to pull up beans. 

The principle of the use of a petrol engine to 
drive the mechanism of a horse-drawn machine, 
leaving only the draft to the horse, seems to be 
gaining ground; it is unquestionably sound. The 
Dubois Polymoteur, noticed last year, a light, 
portable petrol engine with a base slide suitable 
for rapid attachment to the frames of implements, 
is now made in 5-h.p. and 8-h.p. sizes, the weight 
being 1 cwt. and 14 ewt., respectively. It can be 
arranged for the driving of the cutters of horse 
mowers and similar machines. With the aid of a 
few extra attachments, a normal horse-mowing 
machine can be arranged for automobile operation. 
Some very small petrol engines were to be seen, 
one of which, of the air-cooled type, is rated at 
1-5 h.p. at 2,500 revolutions. A windmill, revolving 
in a horizontal plane, and therefore requiring no 
steering tail, carried on a lattice pillar, supported 
by wire-rope guys, was shown by A. Rebeyrol, of 
Castillon (Gironde). The vanes are fixed, and so 
curved as to avoid excessive speed in a gale without 
governor gear. The mill is designed for operating 
pumps or electric generators. 

For farm operations, centrifugal pumps, owing 
to foot-valve difficulties, seem to have gone a 
little out of fashion, and ram and bucket pumps 
show some revival of popularity. A pump of the 
rotary type, provided with two horizontal revolv- 
ing cylinders, arranged with a spiral gap between 
the two cylinders, was of interest. 





electrically-driven monobloc pumps for house 
supply, well designed and finished, were also shown. 
Every year, many new rotary pumps are put on 
the market. Many do not survive for long, a 
common complaint being the cutting of sliding 
or rolling surfaces, due to grit. 

A neat ball-foot valve, made by H. Lucas, of 
Bordeaux, is so arranged that when suction takes 
place, the ball lifts off its seat in a sideways direc- 
tion, so that there is far less obstruction to the 
suction flow than with the usual foot valve. It is 
claimed that the possible suction head is thereby 
increased by something like a metre. 

A neat mechanically-operated one-man forge 
hammer for estate workshops was shown by Messrs. 
Vernet, of Dijon. The tup has a parallel motion in 
slides, and being lever operated, the headroom 
required is low. The control is by a horse-shoe 
treadle, the frame is of plates and angles, and 
the head weighs 33 lb. The maximum stroke is 
1] in., and 50 strokes to 200 strokes a minute can be 
given. The gear is contained in an oil bath, and 
the hammer requires an electric motor of only 
1 h.p. to drive it. As the cost of the hammer, with 
electric motor, is about 50l., and as it will easily 
handle bars about 2 in. square, it forms a useful 
tool for small workshops. 

Blowers were used many years ago in America with 
thrashing machines to blow the straw into a heap, 
previous to burning on the prairies. Following 
a movement in Germany, a considerable number 
of blower conveyors with light galvanised sectional 
pipe connections were shown for elevating and 
transporting light crops. No doubt the blowers 
used for the filling of silos has encouraged their use. 
In some cases, direct-connected electric motors are 
employed, and the blowing gear is placed on wheels. 
The pipes, usually about 20 in. diameter, are 
arranged in such a way that they can be quickly 
erected and dismantled. Small machines will 
handle about 4 tons per hour; the larger about 
6 tons. When the crop to be moved is not liable 
to damage, it can be introduced through a shoot, 
direct into the centre of the blower, for other 
materials a separate shoot is used with a cone, 
and the fan blows a plug of material through the 
pipes. In order to reduce the labour of feeding 
and the tendency to choke in the cone, a vibrating 
rack is used on a machine known as the “ Vorax,” 
made by C. Duval, of Nancy; the attachment 
takes only an extra ;;th h.p. The power absorbed 
by these blowers varies from about 4 h.p. to 6 h.p., 
depending on the crop and the distance. Forage, 
&c., in sheaves can be handled with a little extra 
power. As compared with belt gear, fork-bands, 
grab runaways, or bucket elevators, the power 
absorbed is high, as is the case with all pneumatic 
elevating and conveying plant, but the convenience 
is great. 

In France and Germany, following perhaps the 
old feudal manorial system, many big barns exist, 
and crops are stored in them and threshing done 
in the winter, under cover, especially during bad 
weather, so that a blower conveyor which can be 
adjusted to deliver into any corner from a hopper 
outside can be of great convenience. 

Portable tripod electric motors for the driving 
of machines of a size which can be worked by hand 
seem to be popular, as also various types of geared 
multi-speed barrow motors. As against the system 
of one motor per machine, the portable motor has a 
better individual load factor in hours per year, 
and further, the maximum demand is more under 
control, a matter of importance as affecting rural 
transformer operation. In some cases of electrically 
driven portable machines, the wiring and connection 
arrangements between motor and starting gear 
seem to be decidedly primitive, especially as three- 
phase current at 110/220 volts, and 50 cycles, is 
supplied by most electric power authorities. There 
was little of note in connection with internal-com- 
bustion engines, except a tendency to make Diesel 
and semi-Diesel engines of smaller sizes than before, 
to compete with electricity. Thanks to the flexi- 
bility obtainable with electric and internal-com- 
bustion engine drives, there seems to be a tendency 
to take the appliance to the materials rather than 
the materials to the machine; for this reason, 


Several neat, | many power driven machines are on wheels. 
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Several firms showed steel-framed barns and 
sheds, the principals being in many cases remarkably 
light; one maker used light precast armoured 
concrete uprights instead of steel, to avoid corrosion 
troubles at the ground line. The system of making 
structures with framing on the triangular principle, 
with two hinged points on the ground and one at 
the ridge without cross ties, at first sight looks 
unstable, until it is realised that the structure is 
essentially that of a triangle with the uprights 
bent and stiffened at the eaves. It might not be 
thought that open-sided sheds or dutch barns with 
very light framing of this type would stand the 
gales that they do. It is remarkable that British 
architects and engineers have never taken to hinged 
structures for the framing of buildings and halls. 

A feature that strikes one as incongruous at French 
exhibitions, is the type of portable steam engines 
which is still made ; someon view at this show had 
coffee pot fire boxes reminiscent of early Victorian 
locomotives, and the planished brass lagging sheets 
would give joy to an old-time admiral. They are 
a strange contrast to the ensilage towers, electric 
motors and Diesel engines that can be seen often 
alongside. The inefficient portable steam engines 
frequently used in France must have formed a 
factor favourable to rural electrification. 

A material proportion of the appliances turned 
out are not quite up to British finish or standards, 
nor is much of the wood used for wood-framed 
structures so well seasoned as is customary with 
British makers, but all the same, the demands of 
numerous small farmers resulting from the labour 
shortage, has led to the design of many ap- 
pliances, and their construction at prices that 
smallish men can afford. This is perhaps one 
reason why French agricultural machinery can be 
seen in Europe from Poland to Spain, and, further, 
the growth of the French Colonial Empire has 
broadened the views of the French agricultural 
engineer. 

A study of the catalogues and leaflets distributed 
at the exhibition suggests, however, that the prices 
of French agricultural machinery are rising. 

LITERATURE. 
The Selenium Cell. By G. P. 

Constable and Company, Limited. 
LIGHT sensitive phenomena and the applications 
based on the remarkable sensitiveness to light of 
selenium, whereby light can be converted into elec- 
trical energy, have for many years fascinated and 
attracted the attention of the physicist. Extensive 
research work has been carried out on the subject, 
but the results have been so contradictory and so 
marked with uncertainty, that, so far, it has been 
impossible to establish by their means any theory 
of the action of light on selenium, and on the whole 
it cannot be said that our insight into the matter is 
very complete. The outstanding property of sele- 
nium is the increase which occurs in its electrical 
conductivity, or decrease in its electrical resistance, 
on exposure to light. The change after exposure is 
not instantaneous, since in darkness the selenium 
is sluggish in recovering its normal electrical resist- 
ance. The achievements of pure science, together 
with the practical and commercial applications of 
selenium have been conspicuous. 

With the remarkable growth in the numerous 
practical applications of the selenium cell in recent 
years, the need for a book dealing specifically and 
fully with it has become increasingly acute. This 
want is now well filled by the publication under 
review, which is probably the most systematic and 
exhaustive treatment that has so far been accorded 
a subject which is of extreme contemporary impor- 
tance. This volume which is a precise and accurate 
survey of the entire range of the light sensitivity 
of selenium, is a highly commendable attempt 
towards elucidating complexity, bringing order out 
of chaos, and summarising the whole of the existing 
knowledge on the subject. It comprehends a wide 
field of observation and does so with sufficient 
thoroughness, the author disclosing a new attitude 
towards solving some of the many problems asso- 
ciated with the practical applications of the selenium 
cell. The method of treatment is eminently rational 
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and the result is attractive, being notable for the} the local authorities have installed selenium cells 


striking perspective in which it exhibits facts that 
are known to most readers of physical science. The 
volume is conspicuous for its fullness and impartiality 
of statement, Mr. Barnard writing with the autho- 
rity of a recognised expert. The literature of the 
optical properties of selenium is very highly dis- 
persed, much of it being recorded in many different 
languages and in inaccessible places. Some impres- 
sion of its extent may be gathered from the fact that 
in 1927 the New York Public Library published a 
list covering 100 pages of references, the list includ- 
ing some 30 pages of titles of papers and patents 
relating to the optical and electrical properties of 
selenium and its industrial applications. 

The volume is divided into two principal sections. 
The first deals with the properties of selenium and 
selenium cells. The subject is well opened up with 
an historical account and statement of the chemical 
properties of selenium, The author, after dealing 
with the construction of selenium cells and the 
optical properties of selenium, proceeds to discuss 
at some length, and with intimate knowledge, the 
various views which have been held relating to the 
theories of the action of light on selenium, in which 
the fundamental theoretical principles are given 
prominence. Part I concludes with a brief summary 
of the classical researches of Gudden and Pohl, who 
have made such notable contributions to the sub- 
ject. These workers have observed that all crystals 
having a refractive index greater than two, exhibit 
photo-conductivity, selenium being but one of many 
substances having the property of photo-con- 
ductivity, and have also shown that, in contrast 
with rock salt for instance, a complete saturation 
current can be observed, and from the value of this 
the number of electrons per cubic centimetre can 
be deduced. Their observations lead to the conclu- 
sion that one free electron is produced within the 
crystal for each quantum of light absorbed. E. E. 
Fournier d’Albe said that we are not likely to be far 
wrong in estimating that normally a selenium tablet 
an inch square will contain about a million free 
electrons among its billion selenium atoms, but when 
intensely illuminated it may contain 100 times as 
many electrons as in the dark. How light expels 
the electron isnot known. The perfect selenium cell 
still awaits production, but despite the disadvan- 
tages of high and variable resistance and of time lag, 
especially in recovering dark conductance after 
having been illuminated, the selenium cell possesses 
a characteristic which has enormous potentialities 
and is capable of much further commercial develop- 
ment, particularly in telephony. Experiments 
indicate that by using alternating current an entirely 
new field of possibility is opened up for the selenium 
cell. It has been found that as many as 8,000 
vibrations per second can be dealt with distinctly 
in the reproduction of records of the voice in kine- 
matographic films with selenium. By the employ- 
ment of alternating current, and so accelerating 
its rate of change, we may find that the selenium 
cell is of an extremely high order of sensitivity. 
It changes in resistance in a period of illumination 
less than ;,455 of a second, so that if the source of 
light is given an interrupted frequency, the cell will 
have superimposed on its direct current an alter- 


nating current which may be amplified and trans- 


formed into tones of corresponding frequencies. The 
selenium cell is 100 times as sensitive as the human 
eye which is 1,000 times as sensitive as the photo- 
electric cell. 

Part 2 deals with the practical applications of the 
selenium cell to photometric measurement, light 
telephony, talking films, telephotography, and 
television. In the preface the author refers to the 
almost irrepressible tendency for ingenious and in 
most cases practically useless selenium cell devices 
to multiply at an alarming rate. Complete know- 
ledge of the light sensitive properties of selenium 
is the only remedy for the disappointment conse- 
quent upon the failure of these often ingenious 
applications. Recent years have witnessed some 
remarkable developments in the commercial appli- 
cations of selenium cells in street lighting, the auto- 
matic control of light-buoys, train lights and signals, 
aviation compasses, the registering of fractional- 
second intervals and in the development of the opto- 
phone and television. At Hoylake and at Barnes, 





for automatic street lighting operation. The bridge 
and relay are mounted in a metal case and fitted 
to the ordinary street lamps and are operated solely 
by the daylight received. Suitable arrangements 
enable the relay to be set so that it will operate at 
any predetermined degree of darkness. At dusk 
the decreasing daylight influences the selenium 
bridge which causes the relay mechanism to switch 
on the lamp, which in the morning daylight causes 
it to be extinguished. The natural lighting operates 
the cell, which actuates the relay, which, in turn, 
controls the town lighting. The Great Western 
Railway has recently tested an automatic train 
control system based on the application of a sele- 
nium cell. Selenium cells have found commercial 
application in the lighting of ocean-buoys using 
compressed gas, the lowered resistance in daylight 
causing the flow of gas to be reduced to a minimum, 
the reverse operation taking place at nightfall. 
Attempts have been made to apply the cell in the 
steering of aerial torpedoes from the ground; it has 
found application in the construction of photo- 
meters, the readings of which are not vitiated by 
the human and personal error, in stellar photometry 
for the observation of the transit of Venus and of 
the sun’s eclipse and in the construction of the 
photographone, which is an instrument for the 
reproduction of speech and music. Recent instru- 
ments have been devised for converting light into 
sound, thus enabling the blind to “‘ read’ ordinary 
printed books, these instruments include the opto- 
phone, phonoptikon and the photophone. Tests 
are now in progress on a device for the magnification 
of sound without amplification and consequently 
without distortion, and the success of these alone 
would produce a whole series of important and 
spectacular developments. 

A feature of this volume is the unusual wealth of 
illustrations numbering 258, many of them original 
in character, and well adapted to extending its 
usefulness. The author has deemed it advisable to 
refrain from introducing matter which is at present 
somewhat speculative. An appendix gives details 
of the mechanical, thermal, optical and electrical 
properties of selenium together with standard 
conditions and schedules of standard tests. The 
inclusion of a valuable bibliography is a feature of 
the book worthy of mention. There is no publica- 
tion on its subject which approaches this volume in 
scope or completeness, and it will be sought after 
in many quarters as being the most complete account 
of a very rapidly developing and important subject. 





Schwingungstechnik. Vol. 1. Grundlagen, Die Eigenschwin- 
gungen eingleid By Dr.-Ine. Ernst LEuR. 


iger S 

Berlin: Verlag i Julius Springer. [Price 24 marks.] 
Tue trend of engineering towards the refinement of 
its products is nowhere more apparent than in the 
increasing attention directed to the study of vibra- 
tions. The subject is, on the one hand, more 
elusive in its applications than its theoretical 
treatment at first sight suggests. On the other 
hand, vibrations are of the essence of material 
things, and their effects, often undesirable and 
seldom negligible, extend over the whole range of 
science. As sources of imperfection they demand 
suppression not only in mechanical engineering, 
but in the less obvious domains of structures, ship- 
building, and aeronautics. Nor, as is evident from 
their fundamental importance in electricity and 
acoustics, can they be regarded, even by the 
engineer, as merely incidental phenomena. 

The literature on the subject is abundant. Often, 
however, it is so mathematical as to make little 
appeal to engineers, or so restricted, as regards the 
applications considered, as to give the reader no 
grasp of the subject as a whole, no appreciation of 
the basic identity of all vibratory phenomena. 
These deficiencies Dr. Lehr has set himself to supply 
with his handbook of vibration technology for 
engineers. He treats the subject from the stand- 
point of the designer or constructor of average 
mathematical attainments, and, whilst fully appre- 
ciating the value of the calculus as an engineering 
instrument, employs it as sparingly as is consistent 
with satisfactory exposition. Where more advanced 
mathematics, such as the solution of differential 
equations, becomes essential, the text is made fully 
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explanatory, and all intermediate steps are included 
to allow the argument to be followed without 
difficulty. The abundant use of tables and curves 
of related quantities leaves very little to be desired 
in the way of clarity. 

The complete work will necessarily extend, by 
reason of its scope, into several volumes, of which 
the first is now published. Subsequent volumes 
will deal with forced vibrations in relation to oscilla- 
ting machinery, critical speeds, harmonic analysis, 
resonance, gyroscopes, and the theory of mass 
distribution—in fact, all the engineering applica- 
tions of periodic motion which have so far been 
successfully developed. The present volume con- 
stitutes the skeleton of this large projected structure, 
and is remarkable rather for the range than the 
novelty of its material. There are four main 
sections. The first introduces the subject by a 
general consideration of linear harmonic motion, 
and its applications to particle dynamics. Section 2 
deals with angular vibration in relation to problems 
of balancing, critical speeds and torsional oscillations 
of shafts, and the buoyancy and rolling of ships. 
The alternating-electric circuit, with its accompani- 
ments of capacity and induction, are discussed in 
Section 3. The last section introduces the pheno- 
mena of friction and damping in relation to periodic 
motion. Their influence in modifying the simple 
equations of motion is fully treated on the electrical 
as well as the mechanical side, and a chapter on 
the design of damping appliances keeps the practical 
aspect in the foreground. 

Considered as a programme, the foregoing sounds 
varied but prosaic—as the elements of a wide, 
well-established subject are bound to be. The 
great merit of the book lies in the manner of presen- 
tation, in the blending of pure dynamics with 
everyday applications of immediate utility, and in 
the attention everywhere directed to the needs of 
the practising engineer. Particularly valuable to 
the isolated student are the calculations of specific 
problems. They are based on reasonable data, 
and the solutions are worked out in full to numerical 
results. Equally commendable is the care taken 
by the author to enlarge on the analogy between the 
three fundamental types of vibration—the vibrating 
particle, the torsional oscillation, and the alterna- 
ting electrical circuit. Stress is laid on the common 
basis of tne laws applicable to the different systems 
and on the translation of formule and conclusions 
from one system to another. For facility of refer- 
ence the principal derived units of the three systems 
are summarised in compact tabular form. In the 
matter of illustrations no effort has been spared to 
achieve clarity, not only in the treatment of the 
theory, but also as regards the manipulation of the 
practical applications discussed by way of examples. 
A list of symbols and a separate bibliography, both 
of which make for conciseness in the text, are 
characteristic of a book that in all respects has been 
carefully planned and logically developed. 





Gas Prees AND PLANT REQUIRED IN CANADA.—A 
firm of merchants in Calgary, Alberta, Canada, is desirous 
of being placed in touch with United Kingdom manufac- 
turers of gas pipes, valves and fittings, and equipment for 
gas-pumping stations, for use in the supply of natural 
gas from distant oilfields to the cities of Saskatchewan 
and Alberta. Further particulars can be obtained on 
application to the Department of Overseas Trade, 35, 
Old Queen-street, London, S.W.1, quoting Reference No. 
G.X. 10,061. 


ARGENTINE CHAMBER OF COMMERCE IN GREAT BRITAIN 
~—The Argentine Chamber of Commerce in Great Britain 
has recently been established in London, under the 
patronage of H.E. the Argentine Ambassador. The 
Chamber has been formed to promote and extend the 
trade and financial relations between the Argentine 
Republic and the United Kingdom. <A show-room will 
be opened in London, in which Argentine products 
will be displayed. The offices of the Chamber are at 
84, Regent-street, London, W.1. 


‘THe Empire DevELopMENT AssocraTIon.—Founded 
with the object of encouraging the development of the 
British Empire and its industries and resources, including 
those of the United Kingdom, The Empire Development 
Association is a non-political organisation, and includes 
all classes of the community. Among the vice-presidents 
of the Association are Sir Murdoch MacDonald, and Sir 
Phihp Dawson, and the general secretary is Mr. Sydney 








Upton, A.M.Inst.C.E., from whom further particulars 
may be obtained. The offices of the organisation are at 





Abbey House, 2, Victoria-street, London, 8.W.1. 
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THE DYNAMO-ELECTRIC MACHINE 
AS A DYNAMOMETER. 
To THe Eprror oF ENGINEERING. 

Str,—As specialists in the design of many kinds 
of dynamometers, we have been particularly interested 
in the article bearing the above title appearing in the 
current issue of ENGINEERING. In substance, we can 
heartily endorse the remarks made by Professor Haigh 
regarding the extreme accuracy and sensitiveness of 
power measurement by weighing torque reaction. This 
is the principal originally adopted by Froude in the 
design of the ‘‘ Froude ” hydraulic dynamometer, and 
one which has proved its accuracy and reliability up 
to the hilt. Professor Haigh appears, however, to be 
unaware of the fact that the torque-reaction electro- 
dynamometer is at present on the market as a stan- 
dard article, whereas we have a standard design of 
torque-reaction electrodynamometer, in which are 
incorporated means which ensure that the weighing 
apparatus correctly measures the torque entering or 
the torque leaving the dynamometer shaft, and the 
“Heenan” electrodynamometer measures motoring 
or absorbing loads with equal precision. 

For laboratory use, we have, moreover, standardised 
a form of torque-reaction weighing machine combining 
the lever arm with a spring balance, in which the spring 
balance acts as a vernier showing small increments of 
torque on a wide scale, while the major portion of the 
load is counteracted by loose weights suspended upon 
the end of the lever arm. It is our practice to measure 
the sensitivity and accuracy of these machines before 
despatch, and we have no difficulty in working within 
limits of error represented by one two-thousandth part 
of the maximum torque capacity of the electrodynamo- 
meter. 

Yours faithfully, 
HEENAN AND FRouDE, LIMITED. 
Gero. H. WALKER, 
CHIEF ENGINEER. 

Worcester. 

February, 1931. 








GEAR-CHANGING INDICATORS FOR 
MOTOR VEHICLES. 
To tHe Epiror or ENGINEERING. 

Str,—I was interested in the stroboscopic method 
of showing up the relative speeds of the tail shaft 
and engine shaft, but surely, if an indicator is used at 
all, it should not be a visual indicator, but should be 
arranged to give its message to the driver in some other 
way. 

A method which occurs to the writer is that the gear- 
lever knob should indicate by touch when the appro- 
priate moment is reached, and one can imagine that, 
instead of the employment of the stroboscope, a rotating 
brush carried’ by one shaft and engaging with a 
commutator carried by another, rotating at the 
appropriate speed, could be arranged in circuit with a 
small solenoid in the lever knob. 

So long as any difference in speed occurred, contact 
would be made and broken, and the impulses would be 
felt on the gear lever, giving a somewhat similar warn- 
ing not to engage the gears as that naturally given by 
the gears if forcibly engaged. When the shafts came 
to the same speed, there would be no current impulses 
transmitted and the solenoid would fail to move ; 
the driver would then know that the time had arrived 
for engaging the gear. 

An example such as that mentioned would naturally 
apply only to one particular ratio, but should a series 
of such brushes and contacts be arranged, then, 
no doubt, movement of the gear lever would be 
employed to discriminate which circuit should be 
brought into action. According to the ratio about to be 
engaged, the driver would press lightly in the direction 
of the wanted gear, which would close the appropriate 
circuit so that the impulse at the gear lever would be 
related to the correct ratio. In this way the driver's 
attention would not be diverted from the road. 

Yours faithfully, 
H. Raymonp Moraan. 
Clifford’s Inn, E.C.4., January 29, 1931. 








THE LATE MR. M. S. NAPIER. 


Mr. Montague StanLteEy Napier, who died at 
Cannes, on Friday, January 23, at the age of 60, came 
of an engineering family, his grandfather having estab- 
lished the firm which bears his name on the Clyde as 
long ago as 1808. In those days, Napier’s were engaged 
in producing a number of high-class and accurate 
machines, including some which are still being used for 
coin-weighing in the Bank of England and in India, 
besides manufacturing some of the earliest marine 
engines. These activities were continued after the firm 


had moved from Glasgow to premises in Vine-street, 
London, near where Waterloo station now stands, in 
the middle of last century. From 1899 onwards, however, 
all their energies were devoted to the development of 
engines for motor cars, a branch of engineering in which 
their experience in fine work stood them in good stead. 
This is proved by the fact that, as early as 1902, a Napier 
car won the Gordon Bennett Trophy, this being the 
only time that this prize has been secured by a British 
firm, though over a long period of years the products 
of the company gained many other racing and endurance 
successes with cars and engines of various capacities 
and powers. A further development in the firm’s 
activities took place about the middle of the war, when 
they began to build aero engines. The best-known 
example of these is the Napier Lion water-cooled 
model, in which the 12 cylinders employed are arranged 
in three rows. 

In the design, production and marketing of all 
these engines, and of the cars in which they were 
fitted, Mr. Napier played a leading part, until ill- 
health compelled him to retire to a milder climate 
than that of this country. Nevertheless, he continued to 
work out ideas for improvements, and was in constant 
consultation with his designing staff. At the present 
time, the type of engine which he developed for the 
seaplane which won the Schneider Trophy race in 
1927, is being used in a great many military aeroplanes 
both in this country and abroad, while he was also 
responsible for the design of a 16-cylinder engine with 
the cylinders arranged in four banks, a leading feature 
of which is a great reduction in the head resistance. 








THE LATE DR.-ING. C. DE KANDO. 


WE regret to record the death of Dr. Coloman de 
Kand6, which occurred at Budapest on Tuesday, 
January 13, at the age of 61. For practically the 
whole of his life Dr. de Kand6 was engaged in devising 
and designing equipment for using electricity for 
traction purposes, and will, perhaps, chiefly be remem- 
bered for the part he played in converting the Valtellina 
line in Italy to electric traction on the three-phase 
system. This line is some 66 miles long and has 
operated successfully since its inception in the early 
years of the century, though, as is well known, the 
system has not been employed outside Italy, owing 
to its undoubted complications. 

Dr. de Kando was born at Budapest on July 10, 1869, 
and after studying in the University of that city, made 
his first acquaintance with the design of electric motors 
and locomotives in the shops of the Compagnie Fives- 
Lille, in Paris. In 1894, he entered the service of Messrs. 
Ganz and Company, of Budapest, where he was respon- 
sible for the production of the three-phase cascade- 
connected motors used on the Italian railway mentioned 
above. These motors were supplied with current at 
3,000 volts, and, of the pair on each locomotive, one 
was wound for 8 poles and the other for 12, so 
that when they were mechanically connected three 
speeds corresponding to locomotives speeds of 39-77 
m.p.h., 25 m.p.h., and 15-5 m.p.h. were obtainable. It 
was claimed that these motors would develop twice 
the output of a single-phase motor of equal speed and 
weight. It may be recalled that this system was 
proposed for use on the London Underground Rail- 
way some twenty-five years ago, but direct-current 
operation was given the preference after a lengthy 
arbitration. In 1905, de Kand6é went to Italy, where 
he was responsible for the establishment of the Italian 
Westinghouse Company at Vado. Here he remained 
until Italy entered the war in 1915, when he returned to 
Hungary, and for a time was engaged in controlling 
the transport undertakings of that country under the 
military authorities. Before hostilities ceased, how- 
ever, he had rejoined Messrs. Ganz and Company, and 
in 1919, was appointed general manager of that firm, 
a position he held at the time of his death. 

The latter part of his career was interesting from 
the fact that he turned his attention to the development 
of single-phase rather than three-phase traction. A 
disadvantage of the former system is that if a commu- 
tator motor is used the supply must be given at a low 
frequency, and this renders necessary either the use 
of special generating plant or of some transforming 
arrangement which will allow three-phase energy at 
| industrial frequencies to be employed as a primary 
source of power. Dr. de Kand6é, however, suggested 
that the difficulty might be overcome by taking separate 
phases from the three-phase industrial system along 
the railway routes and using a phase-splitting device 
at starting, so that a current differing in phase from 
the main current was passed through a portion of the 
rotor winding on the motor. When the motor was up 
to speed, however, the phase splitter could be cut out 
and the motor run as an ordinary induction motor, 
the rotor following one of the two oppositely rotating 
fields into which the field produced by the single-phase 
rotor could be considered as being divided. The 
practical development of this system was surrounded 
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by many difficulties, which de Kando succeeded in 
overcoming, and it is to be used on the Budapest- 
Hegyeshalom line, which is shortly to be converted to 
electric traction. A similar system is also being 
employed on the Paris-Orleans Railway. 

Dr. de Kand6 was awarded the Wahrmann prize of 
the Hungarian Academy of Sciences in 1921, and the 
honorary degree of Doctor of Engineering in the 
Technical University of Budapest in the following year. 
He was elected a corresponding member of the Hun- 
garian Academy of Sciences in 1927, and was the 
representative of the Chamber of Engineers in the 
Upper House of the Hungarian Parliament. Only a 
few months ago he was appointed by the Hungarian 
Minister of Commerce, in company with two other 
engineers, to prepare a national scheme of electrification 
for Hungary. 








THE NEWCOMEN SOCIETY. 


At a meeting of the Newcomen Society, held in 
Caxton Hall on January 21, Dr. T. E. Lones read a 
paper on “The South Staffordshire and North Wor- 
cestershire Mining District and its Relics of Mining 
Appliances.”’ The district to which this paper referred 
extends from Wolverhampton and Walsall in the North 
to Stourbridge and Halesowen in the south, with the 
ancient town of Dudley in the centre. Making due 
allowance for the fact that in early times, ‘‘ coal”? and 
‘collier ’’ in their varied spellings, sometimes denoted 
respectively ‘‘ charcoal ”’ and ‘‘ charcoal-burner ”’ and 
also ‘‘ charcoal-jagger,”’ Dr. Lones said there was 
sufficient evidence to show that coal was worked 
in the thirteenth and fourteenth centuries at Wednes- 
bury, Woodsetton, Kates Hill near Dudley, Netherton, 
and The Lye. The workings were mainly open works 
at the outcrops of the Brooch and thick coal. About 
1540, John Leland witnessed the working of coal mines 
at’ Wednesbury and near Walsall. An early record in 
the Court Rolls of the Manor of Hales, dated 1307, 
states that the lord of the manor granted to a certain 
Hall and Knight the right to work the lord’s mine at 
Combes, and specifies that they might make two pits 
and use two picks. In the time of Dr. Plot (1640-1696), 
the pit shafts were rarely more than 120 ft. deep and 
usually about 3 ft. indiameter. In the early part of the 
eighteenth century, shafts of larger dimensions were 
being sunk. At this time, a pit was sunk near Dudley 
and the thicknesses and nature of most of the beds 
passed through were recorded. The shaft was 5 ft. in 
diameter and the total thickness of the beds was 189 ft. 

Towards the end of the eighteenth century, the 
amount of coal mined was about 800,000 tons per 
annum, and of iron stone 60,000 tons. In 1740, there 
were two furnaces in Worcestershire smelting iron stone 
by means of charcoal, but before the end of the century 
charcoal blast-furnaces seem to have ceased operations. 
One of the improvements for hoisting was the use of 
flat winding-chain which, from about the year 1800 
until long after the introduction of iron and steel wire 
ropes, was a characteristic feature of the mining 
equipment of the district. This chain rapidly super- 
seded the round and flat hempen ropes and the single- 
link chains previously employed. The chains were 
made of three or four longitudinal series of links laid 
side by side and held together by flat wooden blocks 
secured in position by flat-headed nails. Each longi- 
tudinal series of links was formed of links 5 in. long, 
alternating with links 2} in. long and the wooden blocks 
were fitted tightly in the registering long links. With 
such links pulleys about 3 ft. in diameter were used. In 
his search of the district last autumn, Dr. Lones said, 
the only remains of these chains he found were short 
lengths of single chains, with the characteristic long link 
alternating with the short ones, and these were serving 
as parts of fences. In earlier years, such chains were 
sometimes used for strengthening masonry structures. 

At a Council meeting of the Society held the same 
evening it was decided to mark the centenary of the 
death of Henry Maudslay (1771-1831), the famous 
engineer, who died February 15, 1831, by placing a 
wreath on his monument in St. Mary’s Churchyard, 
Woolwich, and the centenary of the death of William 
Symington (1763-1831), the pioneer of the steam boat, 
who died March 22, 1831, by lying a wreath on the 
memorial erected to him by the late Lord Bearsted 
in St. Botolph’s Church, Aldgate, in the churchyard 
of which Symington was buried. 








Raitway CONSTRUCTION IN BRITISH CoLUMBIA.—A 
short but important stretch of line, namely, a track 
nine miles in length around the shore of Dog Lake, 
in the southern Okanagan Valley, is about to be built, 
at a cost of about 130,000/., by the Canadian Pacific 
Railway Company. This will complete the railway 
between Penticton and Oliver; the connection between 
these two points is, at present, made by means of a 
barge service on Dog Lake. The Okanagan Valley is 
British Columbia’s most important fruit-growing district, 
and an all-rail connection between Penticton and 
Oliver will be of great service to that industry. 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN THE PRICES OF METALS. 
(Specially Compiled from Official Reports of London Metal Markets.) 
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Notge.—In the diagrams, the figures plotted for tin and copper are the official closing cash quotations of 


the London Metal Exchange for “ fine foreign” and “ standard’ metal, respectively. 
lead are for English metal, whilst those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Cleveland pig-iron. 


The prices shown for 
Middlesbrough prices are plotted 
The prices given, in the case of steel 


plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The pig-iron 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
bottle, the contents of which vary from 70 lb. to 80 lb. The price of tin-plates is per standard box, but in 
other cases the prices are per ton. Each vertical line in the diagram represents a market-day, and the horizontal 
lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which they represent 1s. each. 


SEWERAGE SCHEME FOR MontTREAL.—The City of 
Montreal is contemplating a call for tenders for the 
construction of three sections of the great north end 
trunk sewer, known as the Back River sewer, the total 
estimated cost of which is in the neighbourhood of 
1,500,0001. The sewer will drain the entire northern 
section of the Island of Montreal, embracing 10 municipal 
authorities, including the City of Montreal. The project 
comprises the construction of a sewage treatment plant, 
as well as the main trunk sewers, branch sewers, and 
storm-water overflows. 

Tue InstiruTIon OF MuNiIcIpAL AND County ENGI- 
NEERS.—The fifty-eighth annual general meeting and 
conference of The Institution of Municipal and County 
Engineers will be held at Birmingham from June 17 
to 20. On the first day, Mr. H. H. Humphries, the 
president-elect, will deliver his presidential address, 
and, subsequently, visits will be paid to places of engineer- 
ing and other interest. On June 18, an address will be 
given by Mr. R. G. Hetherington. The papers to be dis- 
cussed on June 18 and June 19 are the following: ‘‘ The 
Prevention of River Pollution,’’ by Mr. F. L. Wardman ; 
“Structural Design Examination under Building By- 
laws,’ by Mr. H. Ferrington; ‘The Treatment of 
Reading Sewage,”’ by Mr. A. S. Parsons; ‘‘ Accountancy 
by Machinery in an Engineer’s and Surveyor’s Depart- 
ment,”’ by Mr. J. Hill; ‘‘ Town Planning and the New 
Legislation,’’ by Mr. F. C. Minshull; and ‘‘Some Modern 
Mechanical Appliances and their Application to the 
Requirements of the Public Works Department,” by 
Mr. A. V. Blake. Various visits are being arranged for 
the free portion of June 19, and for the whole of Saturday, 
June 20. Further particulars may be obtained from 








the secretary of the Institution, 84, Eccleston-square, 
London, S.W.1. 

Output or MARINE MACHINERY IN 1930.—On pages 24 
and 78, ante, will be found the first and second portions of 
our annual summary of marine machinery outputs; the 
concluding portion is given below. Ten vessels have been 
engined by Messrs. Barclay, Curle and Company, Limited, 
Whiteinch, Glasgow. None of the sets supplied had an 
i.h.p. of less than 3,750, and the largest was the 8,500-i.h.p. 
quadruple-expansion engine, with Bauer-Wach exhaust 
turbine, for the S.S. Soudan.—Twelve tank ships and one 
twin-screw steam whaling factory have been engined by 
Messrs. Sir W. G. Armstrong, Whitworth and Company 
(Engineers), Limited, Newcastle-upon-Tyne. The total 
i.h.p. was 46,700 ; nine of the sets of propelling machi- 
nery consisted of 3,100-i.h.p. Diesel engines for tank 
motorships. The steam engines of the whaling factory 
vessel were of 5,000 ith.p.—The engines constructed 
at the Belfast and Glasgow works of Messrs. Harland 
and Wolff, Limited, totalled 182,990 i.h.p.—Engines for 
30 vessels were built, and the largest installation of pro- 
pelling machinery was that of 22,000-ih.p. for the 
quadruple-screw M.S. Reina del Pacifico. The second 
largest installation of 17,000-i.h.p. was the twin-screw 
machinery for the Warwick Castle.—Messrs. Alexander 
Stephen and Sons, Limited, Glasgow, built the engines 
for four steamers. The total i.h.p. was 35,350, the largest 
sets being the 12,500-h.p. turbines for the twin-screw 
steamers Kenya and Karanja.—The total i.h.p. of the 
Sulzer Diesel marine engines completed at the works of 
Messrs. Sulzer Fréres, Société Anonyme, Winterthur, 
Switzerland, and also at the works of their associated 
companies, was 104,930. 
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LOW COST PEAK LOAD CAPACITY 


WITH BLEEDER TURBINES.* 


By Pror. A. G. Curistre and WARREN VIESSMAN. 

CENTRAL station management has always been con- 
fronted with the problems of large plant investments to 
meet maximum demands and with low use factors due 
to peak loads. The problems of supplying peak load 
capacity at minimum cost has been attacked more or 
less successfully and solved by various methods, 
several of which will be briefly discussed. This paper 
will consider particularly the possibilities of modifying 
bleeder turbine operation to provide low cost peak load 
capacity in central stations. 

Methods of Carrying Peak Loads.—With the growth 
of the electrical power industry, new plants of more 
modern design and greater economy have been built, 
resulting in the older plants becoming uneconomical for 
continuous operation as compared with the later installa- 
tions. In many cases, the old plants have been dis- 
mantled to make room for new installations. In other 
cases, the older stations have been retained for use as 
peak load plants during the daily or seasonal peak loads. 
This method of supplying peak load capacity has the 
disadvantage that the peak load is not generated as 
efficiently as the base load. However, as the value of 
the older plant is generally written down to a low figure 
the plan has certain financial advantages in small fixed 
charges for such peak load capacity while the higher fuel 
consumption for short peak load periods is not a signi- 
ficant factor in the total system costs. 
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| advantages for isolated locations, and particularly 
near the end of long feeders. The Ruths steam accumu- 
lator affords another method of carrying peak loads. 
Steam can be generated with a standard boiler plant at 
a uniform rate during the day, and during periods of 
light load, excess steam is stored in a Ruths accumula- 
tor. The stored steam is utilised during peak loads 
in driving a special turbo-generator which operates at 
variable inlet pressure. This method of operation has the 
advantage of flexibility and is economical in fuel con- 
sumption. The most outstanding installation is the 
50,000-kw. Ruths accumulator at the Charlottenburg 
Power Station of the Berlin Municipal Electricity 
Works. Performance data on this plant has been 
recently published.* The economics of the application 
of such accumulators to American practice were fully 
discussed in a recent paper before the A.S.M.E. by 
one of the authors.+ 

Proposed Peak Load Plants.—The problem of station 
investment to carry peak loads received much attention 
at the World’s Power Conference at Berlin last summer. 
Sir Charles Parsons and Robert Dowson in their paper 
on * The Use in Power Stations of Steam Turbines 
having with their auxiliaries, large Overload Capacities,” 
discussed the possibilities of securing additional peak 
load capacity from a turbo-generator by providing 
by-pass valves in the turbine. They proposed to use 
standard generators provided with the usual generator 
air coolers supplied either with condensate or cooling 
water from the circulating water supply. At the time 
of peak load, the generator air would also be passed 
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The use of hydraulic storage is another method of 
supplying peak loads, and will doubtless meet with 
success under favourable conditions. This method has 
been utilized in Switzerland, Germany, and Austria 
during the past few years. One of the latest installations 
is in connection with the Herdecke Super- Power Station 
in the Ruhr district of Germany.+ With this method, 
water at low head is pumped into high head storage 
reservoirs during the off-peak hours and is utilized in 
carrying peak loads. Hydraulic storage has been used 
in this country at the Rocky River Hydro-Electric 
development of the Connecticut Light & Power Com- 
pany, near Milford, Conn. This installation is 79 per 
cent. efficient ; that is, for every 100 kw. consumed in 
pumping the water from low head to high head, 79 kw. 








been tried on some commercial units in Europe. The 
heating requirements have been found to be equivalent 
to about 5 per cent. of the steam required to keep the 
turbine at speed with no load. Such a system would 
make stand-by units instantly available for service, but 
would not decrease plant investment. 

In this country, modern developments in steam power 
plants have led. to the general acceptance of turbo- 
generator units of the bleeder type, in which steam is 
extracted at several points and utilised for heating the 
feed water. High temperature feed water is obtained 
economically in this manner. At the same time the 
turbo-generator capacity is reduced below that possible 
of attainment with complete expansion without bleed- 
ing and with the same steam flow entering the turbine. 
This suggests the idea that increased turbo-generator 
output might be obtained by shutting off the bleeder 
heaters and permitting the total steam flow to pass 
through the whole turbine to the condenser. That such 
power is available and can be obtained, has been 
demonstrated by trials made at Gould-street Station, 
Baltimore, Long Beach Station, Los Angeles, and 
Lakeside Station, Milwaukee, where increased capacity 
was secured by cutting off certain of the bleeder heaters. 
These trials indicated that capacity for short peaks 
could be obtained by this method. Hence manipula- 
tion of the bleeder heaters can be considered as an 
additional method of providing peak load capacity in a 
plant. 

Certain other problems are introduced by shutting 
off the bleeder heaters. Colder feed water must be 
| supplied to the boilers and when all heaters are cut off, 
| this feed will be at condensate temperature. This in- 
| creases the heat per pound that must be supplied by the 
| boiler and therefore increases the rate of firing. The 
| furnishing of cold feed water is not good practice as it 
|inereases stresses in feed lines and in boiler shells. 

Rapid changes in temperature such as result from sud- 
|denly cutting off bleeding heaters and feeding cold 
water would be highly undesirable. However, if there 
is no objection to cold feed water and to further over- 
| loading the boiler and furnace, substantial increases in 
| peak load capacity can be obtained by shutting off the 
| bleeder heaters. These considerations indicate that any 
|method which could be developed to discontinue 
| bleeder feed water heating at the time of peak loads 
without at the same time necessitating the use of cold 
feed water for boilers, deserves careful consideration as 
| a desirable means for carrying peak loads of relatively 
| short duration. 

| The diagrammatic arrangement of such plant equip- 
| ment is shown in Fig. 1. A modern turbine is provided 
| with the following auxiliaries :—Four bleeder heaters, 
|one of which is a closed-tube deaerator heater; a 
| one-stage evaporator with evaporator condenser; a 
| heat exchanger; two jet condensers for the vacuum 
| jet air pumps; a bearing oil cooler; and a generator 
| air cooler. With this equipment in service the full 
| capacity of the turbo-generator set was assumed to be 
| approximately 62,000 kw., when operating at 450 Ib. 
| gauge steam pressure, 750 deg. F. steam temperature, 
|29 in. of vacuum, with boiler feed water heated to 
| 386-8 deg. F. leaving the last bleeder heater, and when 








through secondary coolers furnished with refrigerated | 673,000 Ib. of steam per hour is entering the throttle. 
brine which at peak loads would cool the air to 41 deg. | Hot-water accumulators, surge tanks of increased 
F. instead of to 86 deg. F. as is usual with the standard | capacity and some additional valves and piping form 
air coolers. This would enable the generator output | the only equipment added to this standard layout 


to be increased about 20 per cent. during peak loads. 
The authors estimate that the first cost of such a plant 
including refrigerating equipment would only be about | 
50 per cent. of that to provide peak load plant in the | 
usual way. Mr. Eric Brown, of the Brown Boveri 
Company in his paper on ‘‘ The Non-Operative Turbo- 
generator as an Immediately Available Power Reserve,” | 
which was also presented before the World’s Power | 
Conference in June last, pointed out that it takes from | 
6 to 60 minutes to get a cold turbine up to operating | 
speed when it is needed. This detracts from the ability | 





are returned in electrical energy through the generators. 
When figured from potential water-power at low head 
furnished to the turbines driving the pumps, to kilo- 
watt output from peak load generators, the European 
plants usually average about 60 per cent. efficiency. 
The value of such hydraulic storage in America is 
doubtful. Inter-connection and the rapid growth of 
power consumption provides a need in a few years for 
all power that was earlier available for pumping into 
storage. 

Another method which in recent years has become 
of increasing interest is the utilisation of Diesel engines 
for peak load capacity in conjunction with steam or 
hydro-electric central stations. The installation of 
the 10,000-kw. Diesel engine generators at Hamburg, 
Germany, and of two 7,500-kw. Diesel generator sets at 
Heningsdorf, near Berlin, are the largest of such plants 
now in operation. This type of peak load plant has 





* Paper read at a meeting of the Metropolitan Divi- 
sion of the American Society of Mechanical Engineers, 
on January 8, 1931. 

t “Der Entwicklungsstand .der Speicherpumpen.”’ 
June 21, 1930, page 881. 
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of a power station to respond immediately to rapid | 
changes in power demand and to emergencies. He | 
pointed out that for this reason more turbo-generators | 
are frequently maintained in operation than required 
by the normal power demand in order to meet these 
conditions, and the efficiency of the power stations 
suffers in consequence. Mr. Brown proposed a method 
for keeping the stand-by turbine heated to service 
temperatures and hence available for instantaneous 
starting when needed. This is done by placing an insu- 
lated casing a foot or so from the turbine casing and 
circulating through this space, air preheated to the 
saturated temperature of the steam or even at a higher 
temperature. The air is heated by suitable electric 
resistance heaters thermostatically controlled to pro- 
vide the desired temperature. The turbine is thus 
maintained at operating temperature and can be 
started immediately with no fear of distortions such as 
may occur in warming up a cold unit. This system has 


* « Untersuchungen an einer 50,000-kw. Ruths speicher- 
anlage.”’ W. E. Wellman, VDJ, June 7, 1930, page 743. 
+** The Peak Load Problems of Steam Power Stations.”’ | 

G. Christie. Trans. A.S.M.E., vol. 51, No. 12, 1929. 








to enable it to carry peak loads with all bleeder heaters 
out of service and the boilers furnished with hot feed 
water from storage. During periods of heavy load in 
excess of nominal maximum capacity when bleeding. 
the extraction of steam to the four heaters is discon- 
tinued and the condensate, after passing through the 
generator air cooler, bearing oil cooler, No. 1 jet con- 
denser, the heat exchanger, and No. 2 jet condenser, is 
stored in the surge tank. Feed water for the boilers 
at about 365 deg. F. is furnished from the hot-water 
accumulators. A small amount of steam is automati- 
cally supplied from No. 4 bleeder heater -connection 
to the hot-water accumulators to compensate for the 
displacement of the hot water drawn off by the boiler- 


| feed pump and to maintain pressure in the accumu- 


lators. These accumulator tanks should be normally 
full of water and in continuous contact with, and 
circulated by, steam from this fourth bleeder point when 
heavy loads are expected. The water in the accumu- 
lators, therefore, has approximately the same tem- 
perature as the steam from No. 4 bleeder. 

In order to demonstrate the simplicity and efficiency 
of the proposed system, assume that the accumulators 
are filled with hot water at the temperature of the fourth 
bleeder heater, and that the load with all four bleeders 
in operation is approaching the maximum capacity 
of the turbine under such conditions. The discharge 
valve A from the accumulators to the boiler-feed 
pump suction is opened. The water pressure in the 
accumulators exceeds that from the condensate 
pump at the inlet to the boiler feed pump, and 
causes the check valve B, on the regular feed line to 
close automatically. The feed water from the accumu- 
lators leaves the boiler-feed pump and passes through 
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the third and fourth bleeder heaters at the temperature 
at which it normally leaves the fourth bleeder heater. 
Hence, no steam is drawn from the turbine shell to heat 
the feed in these two heaters, and they therefore act as 
though they were cut off from the turbine. The steam 
normally withdrawn at these two points, now passes 
down the turbine to the condenser, increasing substanti- 
ally the available energy to do work in the turbine. 
When check valve B closes, the flow from the condensate 
pump can no longer pass through the first and second 
bleeder heaters but passes directly to the surge tank. 
With no water flowing through these two heaters, no 
steam is withdrawn at the corresponding two bleeder 
points and the two heaters are virtually cut off from the 
turbine. The steam that would normally be bled at 
these two points now passes to the condenser and adds 
further available energy to that provided by the steam 
not now required in the third and fourth heaters. Thus, 
the output of the turbine may be substantially in- 
creased with no added flow of steam at the throttle. 
This increase in output is substantial even after allow- 
ance is made for increased leaving losses, and for decrease 
in condenser vacuum with the flow of cooling water 
maintained constant. 

The simplicity of this system is emphasised by the 
fact that the only operation required is that of opening 
valve A. All other events are automatic in their 
nature. It is even possible to provide a control at 
valve A, which will automatically open it when the 
generator load, or as an alternative when a certain 
stage pressure, reaches a predetermined amount. In 
later periods of load below full capacity, bled steam to 
the four heaters is utilised to heat not only the con- 
densate from the condenser at that load, but also a 
portion of the excess condensate which was stored in the 
surge tank during the peak load period. This excess 
supply of hot water above boiler-feed requirements is 
utilised in charging or refilling the hot water accumu- 
lators through valve C. The rate of heating this 
excess water is adjusted by valve C, so that sufficient 
steam is bled during this charging period from the 
bleeder points to place an efficient load on the boiler 
plant and also so that the turbine operates at approxi- 
mately its most economical rating. Other charging 
rates could, of course, be utilised if necessary. Thus 
with a standard, modern installation and with the 
addition of a few insulated tanks, piping, and valves for 
hot water storage, an enlarged surge tank, and the 
utilisation of generator reserve capacity either provided 
at the time of installation or by supplementary genera- 
tor air cooling if necessary, a simple method of obtaining 
peak load capacity for short periods is secured with a 
minimum of equipment. 

Plant Performance.—Heat balance calculations have 
been made for such a four-bleeder heater installation 
having a maximum output of 62,040 kw. and a most 
economical loading of 51,150 kw. with all bleeders in 


normal service, and with operating conditions of 
450 Ib. gauge, 750 deg. F. and 29 in. vacuum,, and 


386-8 deg. F. feed-water temperature from heaters, at 
maximum load. Air preheating to 400 deg. F., with 
forced and induced draft fans, was assumed with 
powdered coal for a boiler plant consisting of three 
boilers, each of 23,000 sq. ft. of heating surface, operating 
at 84 per cent. efficiency when delivering the maximum 
steam required. The power requirements of circulating 
pumps, hot-well pumps, boiler-feed pumps, coal 
preparation for powdered fuel, vacuum pump for 
de-aerator, evaporator pump, transformer oil cooling, 
service water pump, forced and induced draught fans. 
and miscellaneous intermittent service were computed. 
The net station output at maximum capacity is 57,630 


kw. and 48,200 kw. at most economical load, after 
allowing for all station auxiliary requirements. This 


net station output, allowing for auxiliaries, could be 
increased with the use of hot water accumulators, as 
outlined above, from 57.630 kw. to 67,825 kw., an 
increase in capacity of 10,195 kw. or 17-7 per cent. 
Table I gives the various capacities and station heat 
rates for normal operation without accumulators, and for 
operation on peak loads with accumulators, designed for 
two-hour peaks of rectangular form. The accumulator 
was assumed to be recharged over an eight-hour period, 
four times as long as that of discharge. Two per- 
formance figures in B.Th.U. per kilowatt-hour are 
given for accumulator discharge conditions in Table I. 
The first figure represents the actual performance 
during the peak load period when the boilers receive 
stored hot water from the accumulators. The second 
figure shown as “‘ Compensated station performance for 
accumulators discharging, B.Th.U. per kilowatt-hour,” 
indicates the station rate during peak load with the 
accumulators discharging, but with calculated allow- 
ances included for the extra heat required from added 
bled steam to heat the water on its way from the surge 
tank to the accumulators at other times, and at loads 
less than maximum capacity during the charging period 
of the accumulators. These calculations involved the 
determination of the total station heat consumption 
under a variety of loads with and without charging of 
the accumulators. 





These data are shown graphically in Fig. 2, which 
presents the performance curve of the station for normal 
operation, and for operation with the accumulators 
discharging on peak loads. Fig. 3 presents a hypo- 
thetical station load curve showi ing the application of 
the accumulator during the peak load. Fig. 4 shows the 
gross heat consumption of the station for normal opera- 
tion, with the accumulator discharging over the peak 
load and with subsequent charging of the accumulator 
at lower loads as shown in Fig. 3. The peak is variable 
and approximately of triangular form as is the usual 





case. But the equipment is flexible, so that any variety 
= 2. STATION HEAT RATE. 

X 

: 

& 

& 

& 


25 30 Ww 6S 50 55 65 
(eaa8) Thousands of K.W. Net Output of Station 


Fig.3. HYPOTHETICAL LOAD SHOWING EFFECT 
OF ACCUMULATOR DISCHARGE AND CHARGE. 
80 


Accumulator Sete 
Average Total Heat 714 
Load KWH. 


Thousands of Kilowatts Net Output 





7 S453 ORS ea ae ae 


(2414.C) Hours “ENGINEERING” 
Fig.4, STATION HEAT CONSUMPTION 
FOR HYPOTHETICAL LOAD. 


Accumulator 

Average Total 

Average Load 50 650K WH. 
Heat Rate 14.470 








12 13 14 
“ENGINEERING” 


4 g£< 83-48 6 789 OH 
(2414 D) Hows 


of peak or sustained load could be handled successfully 
for the length of time for which the accumulators are 
designed. Naturally the total duration of the peak load 
that may be carried, is governed by the storage capacity 


TaBLeE I.—Normal sisson 


Net station output, kilowatts 57,630 | 48,200 | 36,900 | 25,060 
Overall station performance, 
B.Th.U,. per kw.-hour 15,130 | 14,150 | 14,750 | 15,330 
Accumulator Discharge. 
Net station output, kilowatts | 67,825 | 61,655 | 57,645 | 55,800 
Overall station performance 
with accumulators  dis- 
charging, B.Th.U. per kw.- 
hour .. .+| 12,900 | 12,770 | 12,470 | 12,210 
Compensated station perfor- | 
mance for accumulators | 
discharging, B.Th.U. per } 
kw.-hour : ane ..| 14,875 | 14,695 | 14,385 | 14,120 


of the accumulators. For a two- hour peak, ‘three 
accumulators of 8,480 cu. ft. capacity each, have been 
provided for this plant. They would be 12 ft. in 
diameter with hemispherical ends, and 80 ft. long. They 
are of sufficient size to store the 1,366,000 lb. of feed- 





|ment cost would be decreased. 





water required for operation of the plant at full peak 
load capacity for two hours. These accumulators were 
estimated for installation out-of-doors with 5 in. of 
insulation and with an outside sheet metal covering. 
Increased surge capacity of approximately 22,000 cu. ft. 
was assumed to be provided within the plant. 

Plant Costs.—To provide capacity for the 67,825-kw. 
peak continuously for a period of two hours for this 
plant, an estimated investment as shown in Table II 
would be required. These figures are believed to sub- 
stantially represent actual costs. 


TaBLeE II.—Added Plant Cost with Accumulators. 





| 
| Dols. 
Three accumulators, each of 8,480 cub. ft. salad | 110,000 
Foundations for accumulators ‘| 15,000 
Insulation for accumulators ‘ 10,000 
Additional valves, piping, and pipe cov ering | 15,000 
Cost of enlarged surge tank .. | 16,000 
Cost of 10,000 kw. of increased generator capacity | 
and cooling system at 5 dols. per kilowatt sel 50,000 
Engineering and overhead expenses at 15 per cent. | 32,400 
Total ae zo =r ee ..| 248,400 





The total increase in capacity as before noted, was 
10,195 kw. The plant cost is 24-36 dols. per kilowatt 
of added peak capacity, and may be compared with 
90-00 dols. to 100-00 dols. per kilowatt, which is the 
average cost of standard plant in modern stations of the 
size here considered. Should a continuous, sustained 
peak of 67,825 kw. not be required for two hours, 
smaller accumulators could be used, and the invest- 
If peak loads last 
longer than two hours, more or larger accumulators 
would be needed at an added cost. 

Capacities.—This investigation reveals that a modern 
station having a net output of 57,630 kw. with a heat 
consumption of 15,130 B.Th.U. per hour, at this output 
could carry a peak load of 67,825 kw. for two hours at 
a compensated heat rate at such load of approximately 
14,875 B.Th.U. per kilowatt-hour, after the installa- 
tion of hot water accumulators, increased generator 
capacity, and the necessary piping and equipment. 
This addition of 10,195 kw. peak load capacity repre- 
sents an increase of 17-7 per cent. in net station 
capacity, and can be obtained for a two-hour peak 
at an investment of approximately 24-36 dols. per 
kilowatt of added capacity. The use of such equipment 
would be simple, flexible and as economical as the 
present maximum capacity of the station, and com- 
parable with average station performance under normal 
conditions. Calculations have also been made for a 
plant of similar capacity, and arrangement by assuming 
the same maximum throttle flow of steam, but with five 
bleeder-heaters producing a final feed-water tem- 
perature of 403 deg. F., instead of 386-8 deg. F. at 
maximum load. With the addition of the fifth heater, 
56,595 kw. net station output could be obtained as 
the maximum normal loading with a heat rate of 15,200 
B.Th.U. With the accumulator on discharge, a net 
station load of 68,620 kw. could be carried at the time 
of peak load with a compensated heat expenditure of 
14,820 B.Th.U. Therefore, with the fifth heater, an 
increase of 12,025 kw., or 21-25 per cent. in net station 
capacity was obtained in the peak load that could be 
carried over that possible with a five bleeder-heater 
installation without accumulator storage. Calculations 
were also made to determine the per cent. increase in 
peak load capacity that could be obtained with a 
similar plant if it were provided with only three 
bleeder-heaters. In this case, the feed water was heated 
to 317-1 deg. F. at maximum load. With three bleeder- 
heaters, the maximum net station output of 61,730 kw. 
would be obtained with a heat expenditure of 15,130 
B.Th.U. per kilowatt without accumulators. With 
accumulators, a net station capacity of 67,970 kw. 
could be obtained for peak load with a compensated 
heat expenditure of 15,060 B.Th.U. per kilowatt-hour. 
This is an increase of 6,240 kw., or 10-1 per cent. in 
the peak capacity by the use of accumulators over that 
to be obtained by a three-bleeder heater installation 
without accumulators. It will be noted that in each 
case the economies of operation, which include all 
radiation and heat losses, are substantially as good 
with the accumulator as they would be without the 
accumulator installation, after allowing for recharging 
the accumulator. The peak load to be obtained above 


| the maximum capacity of the normal plant is, with the 


case considered, 10-1 per cent. for three heaters, 
17-7 per cent. with four heaters, and 21-25 per cent. 
with five heaters as shown on Fig. 5. Furthermore, 
these gains are secured with no increase of boiler or 
furnace ratings over those with all bleeders in opera- 
tion. In regard to turbine design and the number of 
bleeder heaters to be utilised, the justification of the 
last heater depends upon the amount by which the fuel 
saving as represented by the improved heat rate, exceeds 
at the given load factor, the fixed and operating costs 
of the heater. With the utilisation of hot water storage, 
it is probable that an additional heater may be war- 
ranted on the basis of the additional low-cost peak-load 
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capacity that may be secured through its use. In new | that no change in water inlet pressures would occur, 


station designs, it is quite probable that the use of! as in the preceding schemes. 
| at maximum capacity with the accumulator discharg- 


five bleeder heaters in conjunction with hot-water 
accumulators will be employed to an increasing extent 
to provide such low cost peak capacity. 





The net station output 


ing, would be about 67,670 kw., equivalent to an in- 
crease of 17-4 per cent. over maximum capacity with 


Other Systems with Water Storage.—The scheme of | all bleeders in service. The feed water now passes 
hot-water storage with four bleeder heaters considered | to the boiler at about 232 deg. F., which would require 
in the preceding paragraphs, requires that the accumu- | an addition of 15-4 per cent. to the boiler capacity 


lators be built for a steam pressure of 215 lb. per square 
inch gauge, to store hot water at 365 deg. F. The 
cost of accumulators may be reduced if this storage 
can be provided at a lower pressure. This can be 
done in either of two ways, provided boilers and fur- 


with all bleeder heaters in service. 


| 


| 
| 


naces can be overloaded beyond the capacity required | 
The hot-water | bleeder heater. 


and to the coal burned. This, however, is not a serious 
consideration, for if itis assumed that the boilers operate 
at 304 per cent., rating, with full capacity of 57,630 kw. 
with all four bleeders in service, they will now be 
operated at 352 per cent. rating at maximum peak 
load of 67,670 kw. with water storage after No. 2 
Peak loads are assumed to be of 


be operated at high ratings when fed with water colder 
than normal, peak load capacity can be secured by 
|simply cutting off the bleeder heaters. The gains 
| already indicated in unit capacity can be secured by 
cutting off all four bleeder heaters and feeding the 
condensate directly to the boiler. Additional generator 
capacity must be installed or some method of secon- 
dary generator cooling, such as the refrigeration plan 
of Sir Charles Parsons, must be provided. The latter 
could be easily added to a unit now in service. A 
considerable gain in unit capacity may be secured by 
cutting off No. 4 bleeder heater only. Computations 
|indicate that the peak load capacity will be increased 
|about 6 per cent. by this method, while the boiler 
|rating and fuel consumption will be increased about 





accumulators may be placed, as shown on Fig. 6, so| short duration, and hence this increased rating of | 7 per cent. If both No. 4 and No. 3, bleeder heaters 


that they are charged with hot water, which has been 
heated in No. 3 bleeder heater to a temperature of 
299 deg. F. at the most efficient load. 


Fig. 5. EFFECT OF NUMBER OF BLEEDER 
HEATERS ON STATION PEAK LOAD 
CAPACITY WITH ACCUMULATORS. 











The accumu- 


boilers is not excessive. 
Considering these three schemes for using hot- 
water accumulators, the gain in peak load capacity is 


Fig.6. FEED WATER HEATING CYCLE & A 


STORAGE AFTER N?°3 HEATER. 


are cut off, the peak load capacity will be increased 
about 11-8 per cent. with an increase of boiler rating 
of approximately 14 per cent. Additional data on 
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lators need only be built for a steam pressure of 80 Ib. 
per square inch gauge, and hence these will cost less 
than in the previous case. When the accumulators 
are drawn upon for peak load service, Valve D is 
opened and valve E closed, thus by-passing No. 4 
bleeder heater. If the feed from the accumulators 
was allowed to pass through No. 4 bleeder heater, the 
normal amount of steam would be bled to heat it to 
386-8 deg. F. at peak load, and this withdrawal of 
steam would seriously diminish the peak capacity of 
the turbine. With the arrangement shown, the net 
station output when the accumulators are discharging 
would be about 67,770 kw., an increase of 17-5 per 
cent. over full bleeding conditions. The accumulator 
water will pass to the boiler at 299 deg. F., requiring 
an increase of boiler rating and of fuel burned of 
approximately 8-6 per cent. 

The storage of hot water after No. 2 bleeder heater 
is possible at a still lower first cost. The arrangement 
shown in Fig. 7, contemplates the storage of this water 
as a large hot-well reserve between the second bleeder 
heater and the boiler feed pump. This hot water 
storage may be in the direct feed circuit of the boiler 
feed pump, as shown, or may be placed in parallel 
with the direct feed line. The water is stored at an 
average feed temperature at most efficient load of 
232 deg. F. The maximum steam pressure on this 
tank will be 18-7 lb. per square inch gauge. Hence 
comparatively light weight receivers can be provided 
for this storage. This arrangement results in the 
lowest cost plant of any of the accumulator schemes 
shown. There would also be a further saving in valves 
and piping. At the time of peak load valve G is opened 
and valve H closed, thereby by-passing the third and 
fourth bleeder heaters. Valve F is closed, thus putting 
the first and second bleeder heaters out of operation. 
Feed pump conditions would be normal throughout, so 












































Fig. 7. FEED WATER HEATING CYCLE & ARRANGEMENT OF EQUIPMENT. 
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substantially the same, 7.e., 17-5 per cent., whether 
the accumulators are placed after No. 4, No. 3, or No. 2, | 


the gains in turbine capacity that may be secured by 
cutting off bleeder heaters is shown in Fig. 8. These 


bleeder heaters. The boilers and furnaces, however, | curves were presented in the recent N.E.L.A. report 
operate at the same ratings with or without accumu- | on turbiues*, and give data from tests on a 94,000-kw. 
lators in service when placed at No. 4 bleeder heater, |General Electric turbo-generator with four bleeder 


but at increased ratings in the other positions. Several 
ather schemes have been suggested to provide hot | 
feed water when the bleeder heaters are cut off during | 
peak loads. One interesting suggestion is the use of | 
diphenyl-oxide. A large reservoir of diphenyl-oxide 
would be heated by a heater in the flue gases and 
stored at moderate pressure. The feed water on its | 
way to the boiler would be heated by diphenyl-oxide 
circulated through a feed water heater during peak 
loads when bleeder heaters are shut off. No surge 
tank or water storage need be provided with this system, 
as the condensate can go direct to the boilers through 
the diphenyl-oxide feed heater. 

Systems with No Water Storage——When boilers can 


heaters and operating with 400 lb. per square inch 
gauge pressure, 725 deg. F., and 28~5-in. vacuum. 
Attention is directed to the fact that the ‘‘ Per cent. 
Gain in Capacity ” shown on these curves, refers to the 
turbo-generator capacity only, and not to the net 
station output, as is the case in the figures quoted 
above. These methods give substantial increases in 
peak load capacity at a small sacrifice in station 
economy. The interesting point is that their use 
involves no additional cost, provided the generator 
can carry the added load. Additional cooling in the 





* Turbines. Prime Mover’s Committee Report No. 
078, National Electric Light Association, 1930. 
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HIGH-SPEED PLANING MACHINE. 


CONSTRUCTED BY MESSRS. CRAVEN BROTHERS (MANCHESTER), LIMITED, ENGINEERS, MANCHESTER. 


























generator would not be expensive. Such methods 
can be used advantageously at the time of peak load 
in almost any modern plant with three or more bleeder 
heaters. 

Conclusions.—The utilisation of hot-water storage 
in accumulators for peak loads requires a low invest- 
ment, is simple and reliable in operation, and is 
economical in fuel consumption. Its performance is 
comparable with the heat rate of a modern station 
with bleeder heaters of normal design at maximum 
output. The hot-water accumulator method requires 
little special equipment, and its simplicity of operation 
indicates that its application should meet with success 
in installations where peak-load capacity must be 
provided at minimum cost, and where large boiler 
and furnace overloads are not desired. Increased peak | 
capacities may be secured in stations using bleeder | 
turbines by simply shutting off these bleeders during | 
peak loads, provided the boilers can take cold feed 
water, and can be operated at considerably increased | 
ratings for the duration of the peak. This is probably | 
the lowest-cost means of providing for peak loads. | 
This discussion has directed attention to the use of | 
turbines with many bleeder heaters for peak-load | 
service, as well as for normal operation, and has | 
further shown that peak-load capacity may be secured 
by such use, at low first cost. 











HIGH-SPEED PLANING MACHINE 
WITH ELECTRIC DRIVE. 


AN interesting form of high-speed planer, capable of 
taking work up to 18 ft. in length by 5 ft. wide and | 
5 ft. high, has recently been constructed by Messrs. | 
Craven Brothers (Manchester), Limited, of Reddish, | 
Stockport. The machine, which is illustrated in Figs. 
| and 2 on this page, is operated by a Lancashire electric | 
drive of 40 h.p. With regard to the general design of | 
the machine, it may be mentioned that the bed is of 
deep box section with oil pockets formed in the flat 
sliding ways and equipped with automatic lubricating 
rollers. The table is also of box section, suitably braced 
and ribbed, with tee slots planed in the upper surface, | 
dog holes being also provided for chocking the work | 
endways. The uprights are keyed and bolted to the | Fre. 2. 
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The | noticeable development lay in the increase in bulk of 


cross slide is of a heavy box section, and is raised and | some of the displays, larger and heavier machines or 


lowered on the uprights by two vertical screws mounted | apparatus being more prominent in them. 


in ball thrust-bearings and operated by power. 


A large 
demonstration unit of a Taylor multiple retort under- 


: | ° en : : 
Two tool boxes are mounted on the cross slide, each | feed stoker, which was some 35 ft. in height, on 
having automatic feed motions for horizontal, vertical | the stand of Messrs. American Engineering Company, 


and angular cuts. Each tool box is arranged to 
swivel through an angle of 90 deg. on each side of the 
vertical, to enable ordinary standard tools to be used. 
The flapper box carrying the tool holders is hinged to 
the slide by means of a pin, and it is located so that 
thrust in all directions is taken on solid metal, the pin 
being free from any load imposed by the cut. One side 


Cumberland and Aramingo-street, Philadelphia, may 
be quoted as an example. It was fitted with suitable 
stairs and galleries to enable it to be inspected. The 


| educational value of such a working exhibit, specially 


arranged for access, is even greater than an inspection 


| of an actual installation. 


box is provided on each upright, these tool-boxes being | 


generally similar to those on the cross slide, except 
that the former are provided with automatic feed for the 
vertical direction only, the horizontal and angular 
feeds being operated by hand gear. All the tool boxes 
are fitted with the maker’s electro-magnetic tool lift, 
since, owing to the high speeds employed, it is undesir- 


able for the tool to drag along the work on the return | 


stroke. This device operates automatically as the 


An increase, too, was noticeable in the number of 
firms showing different methods of electrical control. 
These devices range from controls for large stokers and 
other power plant or steam-generating plant equipment, 
to a new thermostatic device so sensitive that it 
operates on a variation of one-tenth of a degree. The 
particular apparatus used on the stand to illustrate 
this sensitiveness enabled a fan to be started by the 
warmth of the hand. This thermostat would seem to 
have applications in many industries in which a close 


table reverses, and will work at any angular position of | control of temperatures is desirable, such as in explo- 


the tool slide. 

The range of cutting speeds is from 30 ft. to 275 ft. 
per minute, the return speed ranging from 175 ft. to 
275 ft. per minute. 


sives manufacture where overheating is to be guarded 
against, and in the oil industry where uniformity of 
temperature is required. The modern trend towards 


The table is driven by a spiral | large sizes and very high pressures in boilers was re- 
gear, which consists of a machine-cut, hardened and | flected in new instruments, many of them being of the | 


ground steel spiral pinion forged solid with its shaft and | distance-reading type, as well as in the increase of 


engaging with a machine-cut rack of hard cast-iron 
bolted and keyed to the under side of the table. The 
spiral pinion runs in oil and heavy ball-thrust bearings 
are fitted to take the end load. The drive from the 
main motor is transmitted to the spiral-pinion shaft 
through a pair of spur gears, which are enclosed and 
run in an oil bath. The gears are of fine pitch and 
have wide faces to ensure smooth transmission, with the 
result that the table moves noiselessly without any 
jar or chatter. The fact that only three gears are 
employed between the motor and the table rack also 
gives a higher overall efficiency for the transmission 
than would be obtained with a long train of spur wheels. 

The use of projecting table knockers for setting the 
stroke of the table, has been avoided in this machine. 
Instead, a graduated dial is provided at the side as shown 
in Fig. 2, the dial revolving in opposite directions 
coincidently with the movement of the table, and the 
face of the dial being graduated to facilitate the setting 
of tappets which operate the master reversing switch. 
A safety switch is provided to cut off the main current 
in the event of the table over-running its set stroke, 
this switch being also operated by the dial. 
noteworthy feature is the firm’s electric feed gear, which 
is operated by a separate motor of 3 h.p., also used for 
driving the quick-traverse motion and for raising and 
lowering the cross slide. The feed is infinitely variable 
up to a pre-determined limit. 
with six push buttons, marked “ start planer,” “* stop 
planer,”’ “* start feed,” ‘‘ stop feed,” ‘‘ quick traverse ”’ 
and “‘ reverse traverse,” is also provided, all the push 
buttons being electrically interlocked to prevent acci- 
dental misuse. 

Several refinements with regard to the feed motion are 
provided. For instance, the feed cannot over-run. The 
amount of feed is independent of the speed or stroke 
of the table, and is always uniform at any given rate. 
All the feeds are reversible mechanically. 
attention has been given to the lubrication of the 
working parts, this being mainly affected on the 
“one-shot” pressure system. 
cannot be led conveniently to the bearing, grease- 
gun lubrication is employed. The whole of the gearing 
is machine-cut from the solid and effectively guarded. 
The machine, unquestionably, forms in all respects an 
excellent example of modern machine-tool design. 
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In giving some account of the Ninth National 








Another | 


new exhibitors in this direction. The exhibits in 
this section certainly emphasised the fact that effective 
combustion of the great quantities of fuel in the 
large furnaces of present-day boilers, make the more 
extended use of instruments essential. The heavy 
rates of combustion now common were also reflected 
in the exhibition of forced and induced draught fans, 
and in methods of furnace construction. The various 
ways of keeping the heat within the furnace by insula- 
tion of the side walls, by air and water-cooling arrange- 
ments, were fully represented, and the combination of 
air-preheating with the former, was well illustrated. 
Modern methods of firing such as pulverising plant, 
and different forms of mechanical stokers had repre- 
sentative and informative exhibits. As regards fuel, 
the coal, gas and oil companies were present amongst 
the exhibitors, and it is noteworthy that the general 
trend of the exhibits in this connection was towards 
supplying information as to the methods of obtaining 
the best results under given conditions. The year 1930 
has been marked in the United States by an increase in 
mechanisation of mines. Continued low prices and de- 
creased demand have brought about additional efforts to 


| reduce production costs and increase recovery, with the 


A pendant switch, fitted | 


| result that the total tonnage mechanically mined has in- 


creased from 10,022,000 tons in 1926 to 37,862,000 tons 
in 1930. Increasing attention is being given to the 
preparation of coal, especially to its cleaning, partly 
because of the greater use of mechanical loading 
apparatus and partly because of the demands of 
important groups of consumers. 
decided trend towards more careful selection and pre- 


| paration of coals for carbonisation. Not only have the 


carbonisation industries demanded and _ obtained 
cleaner coal from the producers, but some of them have 


| installed their own washing equipment. 


Special | 


In cases where a tube | 


The more careful selection of fuels has accompanied 
an increase in the accumulation of combustion data, 
and it is now possible to design a furnace to burn a 
specified range of fuels with the certainty of a reason- 
able accuracy in the expected result. Large boiler 
installations using refractory walls are now generally 
confined to those operating under special conditions, 
such as using anthracite coal, bituminous coal with a 
high ash fusion temperature, or bituminous coal used 


|only at moderate rates of furnace heat liberation. 
| For other fuels air-cooled refractory walls have regained 
|some of their former popularity, though there is a 
| tendency towards the increased use of water walls. 


Exposition of Power and Mechanical Engineering, held | 


in New York from December 1 to December 6, 1930, 
we propose to follow the course we adopted last year 
in making first a general survey of the exhibits from 
the point of view of the trend of engineering practice 
in the United States, to give some account of that 
practice, and then to deal with certain of the newer 
exhibits more in detail. In this connection we have 
again to acknowledge the assistance of Mr. W. B. 
West, B.Sc. It would appear that the exhibition is 
increasing in value, as the attendance returns are 
steadily growing, and possibly the synchronisation of 
the New York Power Show, as it is called, with the 
annual meeting of the American Society of Mechanical 
Engineers, and that of the American Society of Re- 
frigerating Engineers, is creating the feeling among 
American engineers that the meetings and the exhibi- 
tion may well be taken as complementary one to 
another. The number of exhibitors was rather over 
400, perhaps somewhat less than previously, but a 





Considerable improvement in the combustion conditions 
with stoker-fired boilers has been obtained by means of 
judiciously proportioned water-cooled protecting walls 
and arches. Simultaneously the air-cooled and sec- 
tionally supported refractory walls have amply justi- 
fied expectations in many cases. Notable progress 
has been made in the rate of firing per boiler unit. 
Efforts have been made to perfect the details, and 
to increase the capacity of mechanical stokers. The 
steam, hydraulic, and electro-hydraulic drives intro- 
duced in the last year are lending themselves better 
to the highly developed automatic combustion con- 
trol. There has been an increase in activity in the 
small stoker field, due probably to improvements 
in the equipment offered. Charges have been made 
which give greater flexibility and more positive motion 
of the fuel, and although no radical innovations have 
been made it is stated that the perfecting of detail 
has brought about conditions in which mechanical 
stokers are now economically on a par with pulverised 
coal, and the considerable lag of mechanical stokers 
in operating flexibility has been overcome. 

There have been no new outstanding developments 


There has been a | 


in burning pulverizing coal during the past year, efforts 
being exerted principally toward establishing good 
operating practice and simplified designs. There is a 
decided trend towards unit mill installations, for both 
industrial and public utility plants. Developments to 
remove the dust from the gases have been carried 
along three principal lines, namely, electrostatic 
precipitation, mechanical separation by means of 
cyclones, and washing with water sprays. In the 
United States the removal of dust by electrostatic 
precipitation has received wide application. While 
there have been no radical changes in the methods 
of coal and ash handling, many new _installa- 
tions have been made having novel features. In- 
creased production from newly discovered oil fields 
in California, Louisiana, Oklahoma and Texas, together 
with improvement in distribution facilities, such as 
larger sizes and longer lengths of steel pipe, have 
stimulated the use of both natural gas and oil 
in the industrial and public utility field, and these 
fuels are now available over a large portion of the 
United States. Fuel oil can be stored at the point of 
use, but it is seldom feasible to store sufficient quantities 
of gas to insure uninterrupted service. When gas is 
used, it is customary to install combination oil and 
gas burners, with a reserve supply of oil fuel. A 
number of satisfactory oil burners have been on the 
market for some time, but combination oil and gas 
| equipment suitable for large capacity is limited. 

| The trend toward higher steam pressures and 
| temperatures continues not only in public-utility plants 
but also in industrial plants. Boiler manufacturers 
are now in a position to erect commercial units supplying 
steam up to 1,800 Ib. per square inch and 850 deg. F. 
| total temperature. At least two stations generating 
|all the steam at 1,400 lb. pressure were placed in 
| Operation in 1930, from which possible economies 
| can be ascertained. Increased interest is being shown 
in temperatures over 750 deg. F., and manufacturers 
| are expressing a willingness to furnish equipment suit- 
| able for operating at this temperature. The experi- 
| mental installation by the Detroit Edison Company of 
a 10,000-kw. turbine designed for a temperature of 
1,000 deg. F. is being watched with interegt. Study of 
the properties of metals at elevated temperatures is 
being continued. The importance of the removal of 
dissolved gases from boiler feed-water has increased 
with higher temperatures and pressures, and is being 
more intensively studied. 

The interconnection of power systems, and the 
operation of increasingly larger groups of both hydraulic 
and steam power plant as a unit under a single or 
| unified management, is proceeding rapidly with no sign 
| of limitation. There is an unabated tendency towards 
the use of hydro-electric power units of increased size, 
and to the simplification of hydraulic power stations 
and systems with a minimum number of units, with an 
avoidance of all possible complications and the use of 
automatic frequency control, all of which comparatively 
recent developments are being used with success at an 
| accelerating rate. The largest units now under con- 
struction are the 84,000-h.p. turbines for the Dniepros- 
troy Development in Russia, which will operate under 
an average of 116 ft. head at 88-25 r.p.m. and will be 
direct-connected to 77,500-kv.-a., 13,800-volt 50-cycle 
generators. The bearings used on these machines 
| have an outside diameter of 92 in. and an inside 
‘diameter of 31 in. The total weight carried on a 
bearing is 848 tons, including the weight of water- 
wheel, waterwheel shaft, and hydraulic thrust. The 
increase in size of units up to the largest capacity 
possible consistent with the economic use of the 
available water supply, and the installation of each unit 
with its auxiliaries and transformers as a single unit 
feeding a single transmission line, with simple means of 
cross-connection or interconnection between the lines 
and units on the high-tension side is justified, and 
results in simplification in layout and equipment, as 
well as minimum cost of construction and maximum 
reliability and ease of operation. 

Automatic hydraulic protective and _ regulating 
devices are being multiplied and extended in their 
scope, including automatic shut-off valves for shutting 
off the flow of water in conduits under excess pressure 
or excess velocity, and for a variety of other purposes 
almost unthought of only ashort time ago. ProfessorC. R. 
Hixon of Auburn, Alabama is said to have developed 
a method of preventing pitting of turbine runners by 
a system of insulation. He isstated to have discovered 
that pitting is largely due to electrolysis and is now try- 
ing to develop some satisfactory means of insulating the 
runner from the rest of the hydro-electric unit. The 
umbrella type of generator is being more generally used, 
and its vertical height has been still further reduced 
by installing a combined thrust and guide bearing 
within the lower generator bracket rather than on it. 
Steady progress is being made toward better designs 
for generators of the true outdoor type, which are espe- 
cially adaptable to single-unit stations that are remote 
controlled, particularly in climates which are not too 
cold. In addition, there is a decided tendency toward 
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closed generator ventilating systems in which the air 
is cooled and recirculated. A new type of braking 
surface, consisting of machined segmental plates 
attached to the rotor spider arms by means of tap- 
bolts, has been developed. 

In the electrical machinery field the use of equipment 
for changing the ratio of transformers without inter- 
rupting the load has been extended, and equipment 
for doing this has become largely standardised. 
Improvements in simplicity and sturdiness have been 
made. The maximum size of transformers for use 
with mercury-are rectifiers has shown considerable 
increase. 


now being constructed by the Messrs. General Electric 
Company. A new method of compounding has been 
developed by this company, which results in more 
desirable voltage characteristics, and causes the recti- 
fier to function at practically unit power factor at 
normal load. The idea of using standard single-phase 
sub-stations for taking small amounts of power from 
high-tension transmission lines has been expanded, 
and one manufacturer is prepared to furnish such 
equipment for taking as little as 150-kv.-a. power 
from a 110-kv. line. The Messrs. Brown Boveri 
Company has developed an interesting high-voltage 
potential transformer in which the core and coils are 
mounted in a hollow insulating bushing between a 
metal top and a grounded metal bottom tank, with 
the primary leads connected to the cover and bottom 
tank. An interesting metering transformer combi- 
nation has been supplied to the Allied Power and Light 
Company by the Messrs. Westinghouse Company for 
use on a 154-kv., 60-cycle system, which consists of 
three double secondary transformers and a three-phase, 
open-delta connected voltage transformer. The extra 
current transformers and double secondaries provide 
a double check, and the potential transformer connec- 
tion is equivalent to the use of a single-phase unit 
across two of the phases. 

The increasing practice of the building up of 
synchronous machinery of rolled and welded steel 
members has continued, and is becoming more and 
more universal except for standardised designs in 
which duplicate castings are used in large quantities. 
The so-called “dished” steel-plate end shields have 
been applied to several large synchronous motors, 
hydrogen-cooled condensers, and marine motors. The 
interest in outdoor rotating machinery has increased, 
and several installations of this type have been built 
or are in process of construction. The successful 
experience with hydrogen-cooled condensers has been 
continued, and more machines of this type are under 
construction. The Messrs. Brown Boveri Company has 


built a vertical 20,000-kv.-a., 250-r.p.m. water-wheel | 


generator which is particularly interesting in that it is 
capable of supplying the same rated output at either 
50 or 16% cycles at the same speed. When operating 
to produce 50 cycles the spider is provided with 24 
poles dovetailed into one slot each, and when delivering 
16% cycles there are eight poles fitting two dovetails 
with an empty slot between each two poles. An 
interesting development in turbo-generators has been 
the vertical compound type of installation developed 
to reduce floor space. The largest of these is that 
installed at the plant of the Messrs. Ford Motor 
Company, consisting of two units each running at 
1,800 r.p.m. with a total capacity of 124,911 kv.-a. 
Two units of this type are being installed by the Messrs. 
Pacific Gas and Electric Company, in which the low- 
pressure unit operates at 1,800 r.p.m. and the high- 
pressure at 3,600 r.p.m., and with a total capacity of 
50,000 ky.-a. 


Voltage of 22,000 has thus far proved efficient, and | 


there are five General Electric generators at this 
voltage which have beer. in successful operation for 
periods varying from several months to one and 
one-half years. Two 116,600-kv.-a. and one 166,666- 
ky.-a. generators are being built for 22,000 volts. 
The use of the double-winding generator is being 
extended, and there are now 768,333 kv.-a. of double- 
winding generators in operation or in the course of 
construction. There seems to be an increasing demand 
for high-speed synchronous motors, and one manufac- 
turer has recently built a 500-h.p., 3,600-r.p.m. motor 
for driving a pump. The construction of this is 
similar to that of a turbo-generator except for special 
features to provide adequate starting. Fabricated 
construction has been more extensively applied to 
direct-current machines of various sizes. The use of 
rolled-steel field yokes is practically universal in large- 
sized machines. Greater attention is beirg given by 
operating companies to the ventilation of direct-current 
machines, so as to prevent re-circulation of air, 
causing high ambient temperatures. The use of the 
volute housing in which the ventilation of the machine 
is used to force the heated air, through ducts, out of 
the building has been extended, and the synchronous 
converters which the Messrs. General Electric Company 
is constructing for the New York City Board of 


A number of 3,000-kw. units have been | 
built, and one of 6,500 kw. for a 650-volt rectifier is | 





Transportation will be equipped with this type of 
ventilation. 

A very interesting development is a 3,000-kv.-a., 
60-cycle, 300-volt converter being built by the Messrs. 
General Electric Company with hydrogen cooling. This 
machine is to be used in a chemical plant in which the 
complete enclosure with hydrogen cooling serves as a 
protection against fumes as well as secures greater 
effectiveness of cooling. There has been noted a 
definite trend toward providing large alternating- 
current machines with individual exciters and a 
| greater use of sub-exciters—that is, small exciters to 
provide separate excitation for the main exciters. 
Several exciters for recent large turbo-generators were 
| provided with sub-exciters for mounting on the main 
| turbine-shaft. The advantages claimed for the sub- 
|exciter are lower losses, greater stability, and quick 
|response. Where it is necessary to obtain low-excita- 
| tion voltage from exciters feeding alternating-current 
| generators which may be required to supply charging 
|eurrent to long transmission lines, differential shunt 
| fields have been employed on the exciters. These 
| fields are about 10 per cent. as heavy as the main 
‘shunt fields and are separately excited, which permits 
| the exciter to operate below its normal residual voltage 
| value. During the past year the developments of 
|small induction motors has seen a more extensive 
| application of totally enclosed motors, many of them 
, being in the explosion-proof classification. For fur- 
'nishing power to high-speed hand tools, a new type of 
single unit frequency changer has been developed by 
the Messrs. General Electric Company which is adap- 
table for a change of frequency from 60 to 180 cycles. 
It combines in a single unit the function of a frequency 
changer and a driving motor of the conventional 
two-unit set. By eliminating the base, coupling, and 
driving motor the single-unit frequency changer 
| occupies a minimum of room. 


(To be continued.) 

















| CATALOGUES. 


Lubrication.—A pamphlet dealing in detail with the 
| lubrication of tooth and worm gears has been issued 
by Messrs. Vacuum Oil Company, Limited, Caxton 
House, Westminster, London, 8.W.1. 

Boiler-Cleaning Tools.—A new list of tools for cleaning 
|and sealing boilers and boiler tubes is to hand from 
| Mr. O. N. Beck, 11, Queen Victoria-street, London, E.C.4. 
| The equipment consists of various tool-heads, a flexible 
| shaft, and an electric motor. 
|  Bearings.—A list of ball and roller bearings for line 
| shafting, with housings and supports, is to hand from 
| Messrs. Ransome and Marles Bearing Company, Limited, 
| Newark-on-Trent. The particulars are well arranged 
and tabulated, and clear line drawings are given for 
| dimension references. 
| Hand Grinders.—A circular and photograph received 
|from Messrs. The Hisey-Wolf Machine Tool Company, 
| Cincinatti, U.S.A., show an electric grinding machine for 
| hand guidance, with the weight taken on a sling. It is 

made in two sizes for 1-h.p. and 2-h.p. motors and 8-in. 
land 10-in. grinding wheels, respectively. 

| Electric Motors.—A compact list of alternating-current 
|}motors has been issued by Messrs. Brooks Motors, 
Limited, Huddersfield, illustrating standard types and 
| giving tables of horse-power at various speeds with par- 
ticulars of frames and pulleys for three-phase, two-phase, 
| and single-phase circuits at 50 cycles. 

| Printing-Machine Motors——A pamphlet describing 
| their alternating-current motors and controls for flat-bed 
| and small rotary printing machines is to hand from 
Messrs. Meech Electric Drives, Limited, 19-21, Farring- 
don-street, London, E.C.4. Illustrations of machines 
are given with the motors and controls, 

Switchgear.—A new catalogue received from Messrs. 
George Ellison, Limited, Perry Barr, Birmingham, 
describes the application of their circuit-breakers and 
starters to a variety of machines, illustrating as examples 
machine tools, and machinery in connection with textile 
mills, dairies, filtration-plants, coke-ovens, pumps, and 
wood-working plant. 

Electric Cables.—Messrs. Siemens Brothers and Com- 
pany, Limited, Woolwich, London, 8.E.18, have sent us a 
new catalogue of super-tension cables with description 
of several types, details of construction and notes on 
jointing, &c. A catalogue of link-disconnecting boxes 
and pillars for 3,000 to 11,000 volts working pressure 
has also come to hand. 

Tool-Grinding Machine.—We have received a catalogue 
of a tool-grinding machine, which, it is claimed, gives 
specially steady running owing to its heavy construction. 
The makers are Messrs. J. G. Blount Company, Everett, 
Mass., U.S.A., and the selling agents in this country, 
Messrs. Burton Griffiths and Company, Limited, Mont- 
gomery-street, Sparkbrook, Birmingham. 

Geared Motors.—Messrs. Crofts (Engineers) Limited, 
Thornbury, Bradford, have issued a catalogue of geared 
motors. The gear units are housed on a baseplate with 
provision for attaching any of the standard types of 
electric motor. The lists include single- or double- 
helical gears up to 50 h.p. and 20 to 1 speed reduction, 
and worm gears up to 65 h.p. and 60 to 1 speed reduction. 

Friction Drives.—Messrs. Ferodo, Limited, Chapel-en- 
le-Frith, have issued a new catalogue of special linings 




















for friction wheels. The material can be machined or 
ground, and is suitable for right-angle or bevel drives. 
The composition is different from brake and clutch 
linings. The catalogue contains technical data and 
formule which will be found useful in designing these 
drives. 

Millwright Work.—Three pamphlets are to hand from 
Messrs. Head Wrightson and Company, Limited, Stock- 
ton-on-Tees, describing ball mills, elevators, conveyors 
and screens and plant for cleaning the water used in 
coal washing. The usual catalogue particulars are 
given, and there is a clear description of the conditions 
for which the machines are suitable and the methods of 
application. 

Dairy Appliances.—Messrs. Robert Morton and Com- 
pany, Limited, Burton-on-Trent, have issued a further 
pamphlet describing their appliances for cleaning and 
filling milk bottles and sterilising the milk while in the 
bottle—the whole process being effected without hand- 
ling. A circular describing steel crates for milk bottles 
has also been issued. These appliances are made under 
Mr. A. G. Enock’s patents. 


Electric Cable Accessories—We have received from 
Messrs. W. Henley’s Telegraph Works Company, 


Limited, Holborn Viaduct, London, E.C.1, a catalogue 
of straight-through branch and service boxes for 660 
volts with priced lists, another catalogue of outdoor 
inverted-type terminal boxes for working pressures up 
to 22,000 volts, and a useful handbook for workmen 
making cable grip service joints. 

Road Rollers.—A catalogue of road rollers of from 9 to 
18 tons weight is to hand from Messrs. Barford and 
Perkins, Limited, Peterborough. The engines are of the 
Diesel or heavy-oil types, burning residual oil and running 
at a high speed. Low cost of operation is claimed and 
test figures are given showing a cost of 23d. to 3d. per 
rolling hour for fuel and lubrication. All the main parts 
are fully described and illustrated. 

Dust Removal.—A new edition of their catalogue of 
pneumatic machinery and apparatus for collecting and 
conveying dust is to hand from Messrs. Sturtevant 
Engineering Company, Limited, 147, Queen Victoria- 
street, London, E.C.4. We have also received a similar 
catalogue dealing especially with wood refuse. Provi- 
sion is made for removal from the building or workshop 
space and also directly from each machine as the dust or 
refuse is produced. 

Stone-Working Machinery.—Messrs. Edgar Allen and 
Company, Limited, Sheffield, have sent us copies of a 
second edition of their catalogues dealing with mine and 
quarry plant and ore and stone-breaking machinery. 
There are many new illustrations and the text has been 
largely re-drafted. The machines deal with the breaking 
process in all stages, and also conveying, screening, and 
weighing operations ; while there are sections showing 
tools, bits, and machine parts for renewals of the items 
liable to heavy wear. 

Steam Engines.—A catalogue of steam engines specially 
designed for instructional demonstrations at technical 
schools is to hand from Messrs. Marshall, Sons and 
Company, Limited, Gainsborough. Fourteen installa- 
tions are illustrated, showing some interesting departures 
from the usual designs. We have also received from the 
same firm a new list of vertical cross-tube boilers in a 
good range of sizes for pressures up to 100 lb. per square 
inch, and an illustration, with general particulars, of a 
tipping hand-cart for concrete. 

Perforated Metal.—Over a thousand patterns are shown 
in the catalogue of perforated metal issued by Messrs. 
G. A. Harvey and Company (London), Limited, Woolwich- 
road, London, 8.E.7. These are mostly in the form of 
sheets, though many special parts, such as discs, filter- 
plates, radiator panels, &c., are also produced. The 
materials include all the usually worked metals, and 
there is a considerable range of thicknesses. Although 
the standard patterns are so numerous, we understand 
that the firm has always special designs in hand. 

Variable-Stroke Pump.—A. catalogue describing the 
Hele-Shaw Beacham variable-stroke pump is to hand 
from Messrs. Greenwood and Batley, Limited, Leeds, 
who are the manufacturers, The design is different from 
the original Hele-Shaw pump, giving silent operation 
and less weight and bulk. The catalogue contains illus- 
trations of working parts and a list of twenty-six standard 
sizes, with particulars of capacities, &c. The pump 
has been supplied for ships’ steering gears, variable- 
speed gears, machine-tool traverses and many other 
purposes, 

Electrical Plant.—We have received a further batch 
of catalogues from Messrs. Westinghouse Electric and 
Manufacturing Company, East Pittsburgh, U.S.A. The 
items, which, as a whole, show the large field on which 
the company operates, include :—Illustrations of main 
drive motor and motor-generator installations supplied 
to rolling mills; equipment for bore holes for rotary 
drilling, cable-tool drilling and pumping; paper-mill 
power plant and paper-machine speed regulators ; several 
types of induction motors for general and special drives ; 
starters and speed-regulating gear; street cars, and 
magnetic brakes; and arc-welding equipment. 

Electrical Machinery.—Four new catalogues are to 
hand from Messrs. Metopolitan-Vickers Electrical 
Company, Limited, Trafford-park, Manchester, dealing 
with the following subjects :—Motor-converters with 
illustrations of recent machines, including separate 
parts; oil circuit breakers for switchboard and for 
remote mechanical operation; induction pattern pro- 
tective relays for over-current and earth leakage protec- 
tion ; the use of the oscillograph in the testing of heavy 
electrical plant. These catalogues, being fully explana- 
tory and amply illustrated, should enable engineers to 
keep in touch with the improvements in current practice. 

















FEB. 6, 193I.] 





ENGINEERING. | 








THE ELECTRICAL EQUIPMENT OF 
SHIPS. 


Many applications of electricity which have been 
employed in land practice have found a parallel on 
board ship, although there are many differences in | 
methods, owing to the limitations imposed by ship 
conditions. These were dealt with in a paper on 
‘The Electrical Equipment of a Modern Ship,”’ which 
Mr. J. E. Allan presented toa meeting of the Institute of 
Marine Engineers on Tuesday, January 13. 

The first important difference in practice between | 
electricity at sea and on land was that the type of supply | 
on ships was still direct-current, while almost every- 
where on shore a change-over to alternating-current 
was proceeding. The reasons for having continuous 


equipment. The booster system had similar advantages, | 
and used a motor-generator set of smaller size than the 

machines for the Ward-Leonard system. A ship’s | 
steering gear consisted of a motor connected through | 


from tests on steel railway sleepers containing a varying 
percentage of copper. These tests were originally made 
for another purpose, in ignorance that copper was 
present, and may therefore be considered as unbiassed. 


gearing to a quadrant on the rudder-head. The| The upper curve is drawn from readings taken after 


control was arranged on the Ward-Leonard system or 
by electro-hydraulic gear, incorporating a Hele-Shaw 
pump, which supplied hydraulic rams connected with 
the rudder head. 

Rubber-insulated cables were commonly used, but 
those with impregnated paper or cambric insulation 
also found application. The new development of 
having a dielectric consisting of tapes coated with 
plastic and non-hygroscopic cellulose promised well, 
for it had the qualities of resisting oil, oily vapour, 
and extremes of heat and cold, and was also fireproof. 


the sleepers had been in use for 81 months, while the 
lower curve was obtained from similar readings after 
20 months. In both cases, the loss in weight, as a 
percentage of the original value, is plotted against the 
copper content. It will be seen that, when the latter 
was 0-2 per cent., the loss in weight was only 6-2 per 
cent. and 0-3 per cent. at the end of the respective test 
periods. Patina steel, we are informed, has a supe- 
riority of a further 20 per cent. over ordinary open- 
hearth steel containing from 0-2 to 0-3 per cent. of 
copper. 








Li estas neers 





The suitability of Patina steel for use in acid- 
laden atmospheres is indicated in Fig. 2, which 
shows the percentage loss of weight of samples of 
PATINA STEEL. _ [ordinary and Patina steels after they had been 
two-wire system or the three-wire system, which| For many years, metallurgists have carefully in-| immersed for 40 days in a 0-5 per cent. solution of 
permitted the use of two voltages, one suitable for | vestigated the possibility of producing a steel which | sulphuric acid and for 110 days in a 5 per cent. solution 
lighting and the other for power. In the Navy it was | shall not rust when exposed to the atmosphere or to| of citric acid, respectively. Under these abnormal 
the practice to have a ring system of mains, which were | the action of water or weak acids. These investiga- | conditions, the loss in weight suffered by Patina steel 
fed by four generators. This had also been employed | tions, as is well known, have resulted in the production | was only 15 per cent. and 12 per cent., respectively, 
with success on a few merchant vessels, but was not | Of stainless steels, the properties of which depend on | compared with 47 per cent. for ordinary steel. Tests 
popular because of the difficulties of sub-distribution. | the presence of chromium and sometimes nickel in | of this material, when employed in a locomotive chimney, 
Where electricity was controlled on the main and sub- solid solution with the 1ron,. Unfortunately, as _the showed a loss of weight of 28 per cent. in eight months, 
switchboard principle, there were great concentrations | content of these special elements is high, considerations | compared with 50 per cent. for ordinary steel. It was 
of cables and wires at a central position, which might | of first cost render the employment of these alloys | also found that, while the rust on the latter flaked 


be the cause of serious interruptions in case of fire or jeasily and fell off, that on the former could only 


other damage. The author of the paper described a | = | be removed by using a wire brush. Investigations 
modified ring-main system which, he contended, obvi- {further indicate that the mechanical properties of 
ated this difficulty. This consisted in having a series of | Patina steel, such as tensile strength, elongation and 
ring circuits, each for some forward or aft section of the | ductility, are exactly the same as those of ordinary 
ship, with the adjacent rings brought together to | steel, provided the copper content does not exceed 
common sub-switchboards. With this system, owing to | 0-5 per cent. It can also be used for riveting and for 
the sub-division of the switchboard, there was a great | welding, either by the electrical or autogenous processes, 
reduction in the concentration of cables, while it was while, when galvanised, it discolours much less rapidly. 
possible to obtain the advantages of a reduction in the In fact, it is claimed that it is only not superior to 


current supplies in a ship were, briefly, because of their 
greater safety, and the limitation of the advantages of 
alternating-currents when low voltages only were 
permissible. Distribution was effected by the simple 
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weight of copper needed for any particular installation Ree | ordinary steel when exposed to nitric-acid fumes or to 
and an alternative supply in case of breakdown. The| 2.9 | flowing river water containing large quantities of 

scheme was particularly suitable for large motor-driven gs é | sand, 
cargo vessels. It is stated that the long life of Patina steel de- 
Totally-enclosed motors, which were specially de- 3 pends on the formation on its surface of a highly 
signed to prevent the entry and deteriorating effects| .¥% adherent film of basic copper carbonate. According 
of moisture, oily vapour, salt-laden air and sea water, 2, to the Research Department of the Vereinigte Stahl- 
had been proved to be the most suitable type of = werke, this film is produced from the chemically pure 
machines for use in engine and boiler-rooms, on weather § copper dissolved in the steel, and once formed is only 
decks and in other exposed situations. Other types,| % removed very slowly. This compound is, of course, 
with special cooling devices, were used extensively in| & soluble in nitric acid, while the presence of sand in the 
machinery spaces, and had distinct advantages over the | S water results in its removal as soon as it is formed, so 
ordinary totally-enclosed motor, where units of large 0 005 10 that fresh surfaces of the metal are exposed. Under 
horse-power were required. Ventilated, drip-proof and Copper Content per Cent. the latter conditions it has been found that, while in 
15 months ordinary steel lost 35 per cent. of its 


splash-proof motors were in common use throughout 
most vessels and gave little trouble when installed in 
dry and clean situations. Savings in first costs 
sometimes led to their use in unsuitable places, resulting 
in unreliability and heavy maintenance costs. Ball- 
bearings were used extensively for small and medium- 


weight, Patina steel containing 0-15 per cent. and 
0-33 per cent. of copper, respectively, lost 31 per cent. 
and 28 per cent. On the other hand, in sea water 
ordinary steel lost 54 per cent. and Patina steel only 
32 per cent. during the same period. We have also 
been informed that a coat of paint applied to Patina 
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5 
ized hines, but had the inherent disadvantage that 
a pier be kok ak ae pig es Hag em 2 steel has a useful life of nearly double that of one 
number of spares had to be carried. Sleeve bearings > 30 applied to ordinary steel. It is interesting to recall 
gave little trouble in service, and their repair, when} 5 YY . Y that steel of similar composition is being used in the 
necessary, was within the capacity of the sea-going| = ag LY 40Days in _Y 10D vs _ construction of the “ grid”’ transmission towers in this 
engineer. Temperature rise of electrical machines in | § Sulphuric Aad YY in Citric Acid | | country. 
confined spaces demanded consideration, most satis-| YY Yy 
factory results having been obtained when the tempera- | @ 10 Uy Yy YY THE INSTITUTION OF MECHANICAL 
ture rise was restricted to 40 deg. F. Investigation had | 4 UY YY UY ENGINEERS : NORTH-WESTERN 
shown that windings subjected to temperatures of P Yj YY yyy U BRANCH 
over 180 deg. F. deteriorated rapidly. ; . . . : 

A development that had proved an unqualified (2376) —- — —— — A JOINT meeting of the North Western Branch of 

success was the use of contactors for making and teel. teel. teel. “encmeenmc” | the Institution of Mechanical Engineers and the Liver- 


breaking the first step of a starting resistance. The | pool Engineering Society was held at The Temple, 
author recommended the use of the laminated-brush | impracticable for some purposes. The attempt has | Dale-street, Liverpool, on Wednesday, January 21, 


type of contact for contactor switches, in preference to | therefore, been made to discover a steel which, while | 1931, when Dr. V. E. Pullin’s paper on “ X-Rays in 
the rolling butt contact, because of the greater area of | not absolutely rustless, shall be practically impervious | Engineering Practice,” in the absence of Dr. Pullin, 
useful surface in the former. The limitation in space | to the action of water and acids over long periods, |due to illness, was given by Mr. A. R. Greatbatch. 
in an engine-room had led to the introduction of a| and can be produced at a price sufficiently low not |The paper was presented at a London Meeting of the 
system which provided a common starting arrangement | to outweigh the advantages obtained. Experiments | Institution of Mechanical Engineers on Friday, Decem- 
for a number of motors within a limited range of | on these lines were begun in the United States at the | ber 12, and it was reprinted, in abridged form, on page 
horse-power. Push-button controls were fitted to each | beginning of this century, by adding some 0-2 to 0-3 785 of our last volume. The discussion at the London 
motor and operatéd on the common starter, having | per cent. of copper to steel. These experiments have | meeting was reported on page 779 of the same volume 
heavily-rated resistances, which was used for one of a/| since been followed up in other countries, and notably | of ENGINEERING. 
particular group of motors. in Germany, where Messrs. Vereinigte Stahlwerke A.-G.., | After the reading of the paper, the Chairman, Mr. 
Deck machinery must be robust, heavily rated and | of Diisseldorf, have developed a steel of this class to | W. H. McMenemey, referred to the difficulties he had 
watertight. Owing to the improvements made in the | which they have given the name of Patina. This , experienced from the unsoundness of steel castings, 
methods of control and the gear required to obtain it, material, however, it is pointed out, is not identical | and expressed the opinion that the examination of such 
electrical driving of deck machinery had become satis- with copper-bearing steel, in that its properties cannot | castings by X-rays was bound to develop in the near 
factory and, in certain cases, better control was obtained | be attributed exclusively to its copper content. The | future. He then called on Mr. H. L. Guy to 
with it than with steam machinery. Generally, an | presence of other constituents, as well as the method | speak. 
electric winch had a high-speed reversible motor of the | of manufacture, it is claimed, exert a decided influence | Mr. Guy said, as far as he knew, very little real work 
series-wound type, with a limiting shunt winding to | uponits properties. This steel, as the tests given below | had been done in the matter in this country, except at 
prevent the attainment of excessive speeds on light loads. | indicate, appears to be highly resistant to corrosive | Woolwich, and in carrying out that work the authorities 
It was connected through worm or spur gearing to the influences, while its price is not more than 10s. per | had performed a very real service to British engineering. 
winch barrels, and was controlled by contactor-type | ton in excess of ordinary steel, to which it is similar, The method might be limited in its application at 
switchgear. Magnetic brakes, and centrifugal and foot | in crystal structure. It is, therefore, finding a wide present—the maximum degree of penetration appearing 
brakes, were commonly fitted. The Ward-Leonard | application in Germany. 


| to be about 4 inches—but even that penetration might 
system of control was in use for windlasses and provided 





As regards the results obtained with copper-bearing | be a difficult one to use in ordinary engineering works, 
a flexibility of working comparable with that of steam | steel, Fig. 1 gives curves obtained by Dr.-Ing. K. Daeves in view of the fact that, at present, the record was in 
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the form of a shadow on a photographic film, and such 
shadow records were difficult to interpret except by the 
expert. Obviously, if they were to use X-ray examina- 
nation in the ordinary productive work of a factory, 
it would seem desirable, although it might not at the 
moment be possible, to reach out for some method 
by which the radiograph could be easily interpreted. 

It had been indicated that where a large number of 
repetition articles were being made, it was possible 
so to design the apparatus that 200 photographs could 
be taken in a very short time. He was interested 
in a very varied product, where they would be only too 
glad to use X-ray investigations, but it almost looked 
as if it could be used only to explore the local geography 
of a defective part. If it were possible to get an 
indication of what it meant to an engineering works 
to instal such apparatus, and to get some idea of the 
volume of work which could be done, it might encourage 
other people in the country to adopt the system. It 
was being used in some of the highest pressure installa- 
tions in other countries, where great trouble had been 
experienced with the steel castings, not due to the 
process of manufacture. The defects began to show 
themselves after about three years’ operation, with the 
result that in all the instailations which had followed 
in the particular country he had in mind, all valve 
bodies, for instance, had been examined by X-rays. 
Could Mr. Greatbatch give an indication of what it 
would mean if there were commercial X-ray testing 
establishments to give an X-ray report on, say, a valve 
body, perhaps 8 in. diameter ? 

Mr. E. A. Atkins said he was particularly interested 
in welds, and wished to criticise the slides which 
had shown the progressive strength of the weld. Judg- 
ing simply by the appearance of those welds, the pro- 
gressive strength depended upon the relative thickness. 
They apparently simply increased in relative thick- 
nesses according to their percentage of strength. If they 
were going to apply X-rays to welds, they would have 
to be careful to get exactly the same thickness. The 
tests would not be of much use if carried out on only 
a few test pieces. He asked whether the penetrating 
power of X-rays was very different with scale than 
with ordinary mild steel, and again with slag. He 
took it that there was some difference. He also en- 
quired if anything had been done at Woolwich to see 
whether a steel had a large grain, a medium-sized grain, 
or a small grain? Could they tell whether cast iron 
had any hard spots in it ? 

Professor E. W. Marchant said he had been making 
a number of experiments on the absorption of liquid 
solutions containing different solids, and the result 
arrived at was that the absorption of the rays was 
almost entirely dependent on the atomic weight of 
the material of which the solid was composed. He did 
not think there was much difference in the absorp- 
tion of X-rays with different kinds of steel, but he was 
subject to correction in that matter. It might be that 
steel in one condition would absorb X-rays more than 
in others, but they had found that the atomic weight 
mattered more than anything else, which was rather 
what one would expect. With regard to the question 
of cracks in welds, one of the difficulties in examining 
a metal was getting a very fine crack. He did not 
know what thickness of crack Mr. Greatbatch would 
say could be discovered by X-rays. It would depend, 
he supposed, upon the thickness of the metal in which 
the crack appeared. 

Mr. Greatbatch, in reply, said that the question of 
expense raised by Mr. Guy was very important. It 
was difficult to give very definite information about it, 
but he would try and give them some idea about the 
8-in. diameter valve suggested by Mr. Guy. Taking 
the thickness to be | in., he would say that the cost 
of the film was Is. 6d. per square foot, which was the 
most expensive part of the examination. The actual 


exposure required for the penetration of 1 in. steel | 


would be roughly about 1 minute, and to go round the 
valve it would be necessary to take about four pictures. 
The greater part of the time would be taken up with 
the actual handling of the object. With regard to 
expert operation and expert interpretation of pictures, 
some of the radiographs he had shown could be inter- 
preted by the non-expert man, especially those showing 
cracks in a bracket. Visual examination was only 
practicable, at the moment, with material up to }-in. 
in thickness. With increased voltage on the tube, 
it was hoped to deal with greater thicknesses of metal. 
The X-ray tube was, however, the limiting factor in 
the apparatus, and no tube had yet been designed to 
operate at more than 240,000 volts. Mr. Atkins had 
referred to the examination of welds, and had sug- 
gested that the radiographs shown were not accurate 
owing to the difference between the thicknesses of the 
specimens. The added metal had, however, been left 


on in that particular case just for illustration, but in 
many of the experiments carried out at Woolwich the 
extra metal had been machined off. 

Mr. Atkins had also inquired about the difference 
between large grain and small grain in steels. 


This 
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could be ascertained by inspection examination, and 
there was a very marked difference between the large- 
grain and the small-grain metals. They had never 
done anything with hard spots. Professor Marchant 
had referred to the difference of absorption in steels. 
With tungsten steel there was a marked difference. 
They had done some work on fine cracks at Woolwich, 
and so far they had used artificial cracks. The width 
of the crack had been one-thousandth of an inch. A 
curve given in the paper showed how cracks of various 
widths could be seen in various thicknesses of steel 
through different angles. They hoped te tackle the 
question of those very fine cracks more extensively 
in the future. 


THE STRENGTH OF ARC-WELDED 
JOINTS.* 
By F. R. Freeman, B.Sc., M,Inst.C.E. 

ELectric-arc welding of steel is now a thoroughly 
established industrial process, and is already applied 
on a very large scale in repair work and in certain 
classes of manufacture. In connection with welded 
joints, the relative elastic and other physical properties 
of the metal joined and the weld-metal deposited 
greatly affect the distribution of stress, and therefore 
the strength of the joint. Consequently, figures based 
on tests made with a particular brand of electrode 
on a particular grade of steel do not necessarily apply 
‘without sensible correction to a different electrode 
|or steel. Records of tests where the particulars of the 
electrode used and its covering, the quality of the steel, 
| &e., are not recorded in detail have not, therefore, 
|much general value as a basis of design. In view of 
|this lack of comprehensive data, Messrs. Dorman, 
Long and Company, early in 1930, decided to carry 
out an investigation into the use of are welding for 
structural work, and the paper describes the results 
obtained by the series of tests carried out on their 
instructions by the author. 

In practice, it will be found that all types of welds 
may be resolved, from the point of view of their 
behaviour under stress, into combinations of three 
elementary types, namely, (1) longitudinal fillets or 
shear fillets in which the seam acts mainly in shear 
along its length, (2) transverse fillets or tension fillets 
in which the weld may fail in tension or shear across 
its length, according to the shape of the fillet, and 
(3) butt joints between edges of plates, the seam 
acting mainly in pure tension or compression. In 
the present investigation, tests to destruction were 
made on full-size specimen joints welded under work- 
shop conditions, in order to get directly data concern- 
ing the strength of all the types of joints likely to be 
met with in practice, and exhibit the effect of variation 
in the size and length of fillet, thickness and width of 
plates joined, &c. Physical properties of the plates, 
weld-metal, and electrodes used, and other data have 
also been recorded. 

A complete range of tests was made, ‘* Quasi-Arc mild 
steel’ electrode being used throughout, and the steel 
plates being of ordinary British Standard quality. 
The results are strictly applicable only to the considera- 
tion of welded joints made with the same materials, 
but by the repetition of a few tests with ‘‘ Quasi- 
Are uranium’ electrode the general deductions from 
these experiments have been extended to cover the 
use of this electrode also. Doubtless other satisfactory 
|electrodes would give substantially similar results, 
| but it cannot be too strongly emphasised that confidence 
}can only be placed in welded work when great care 
| is exercised in the choice of electrode and when the 
| work is carried out with proper equipment and by a 
|competent and conscientious welder. All large-scale 
|tests were made on the company’s 1,250-ton testing- 
machine at Britannia works. This machine was illus- 
trated and described in ENGINEERING, Vol. cxxii, page 
134 (1926). 

For longitudinal fillet welds up to } in. deep, the 
conclusion is arrived at that a breaking strength per 
inch may be assumed proportional to the depth of 
the fillet, the figure of 4-8 tons per inch for 3-in. fillets 
being used. These figures would be as follows: For 
hin. fillets, 3-2 tons per inch; for 3 in., 4-8 tons; and 
for 4 in., 6-4 tons. For larger fillets it would appear 
to be necessary to reduce the allowable load in pro- 
portion to the depth, but enough tests have not been 
made to arrive at the proper reduction to be made. 
Fillets larger than 4} in., however, would rarely be 
used in practice at their full strength. These values 
are reliable for any probable proportions of relative 
thickness and width of connected plates and length of 
weld, and apply with a higher factor of safety to fillets 
on plates thicker than the depth of fillet. It would 
appear that there is some failing-off in strength per 
inch for long fillets as against short fillets, but not to 
an extent sufficient to affect the figures of strength 
given. It might be that further tests would enable 




















* Abstract of a paper read before the Institution of 
Civil Engineers, on Tuesday, January 27, 1931. 





some higher values to be assumed, if an allowance 
were made for this falling-off in strength for long fillets 
as compared with short fillets. 

The results for transverse fillets are not nearly so 
consistent as those for longitudinal fillets. As in the 
case of the longitudinal fillets, the results are not so 
good proportionately for large fillets as for small 
fillets. It is concluded that transverse fillets, if used 
alone, should preferably be finished by returning short 
longitudinal fillets of, say, one-tenth of the length of 
the fillet itself, or, alternatively, if returned ends are 
not used, a similar fraction of the length of the fillet 
at each end should be neglected in calculating the 
strength. The following reliable breaking strengths of 
fillets in tension can be counted upon: For } in., 5-4 tons 
per inch; for 3 in., 8-0 tons; for 4 in., 10-7 tons. 

It is possible that a more intimate study of butt 
welds would enable a greater strength to be recom- 
mended, but, meanwhile, a value exceeding 16 tons 
per square inch cannot be assumed for the breaking- 
strength of butt welds up to $ in. thick made with 
‘* mild steel’ electrode, and so far as these tests show, 
this figure can be taken as reliable both when the 
welds are chipped off flush and when the “‘ mound ”’ 
is left on. For ‘‘ uranium” electrode, which has a 
much higher ductility, it appears that a stress of 20 tons 
per square inch can be relied upon. The tests made 
are hardly sufficient for deriving suitable data for plates 
thicker than 8 in., but it is probable that the same 
values for strength could be assumed for welds up to 
1 in. thick, providing the welding is done on both sides 
when the plate-thickness exceeds 3 in. It is, no doubt, 
good practice to put small edge-covers on butt welds, 
or to reinforce the ends in some manner. It is also clear 
that, if a butt weld is used with any suitable welded 
reinforcement, such as the addition of cover-straps with 
fillets in shear or tension, the full useful strength of the 
plate can readily be developed. 

The tests, especially those of longitudinal fillets, 
indicate a close relationship between the breaking- 
strength of a welded joint and the yield-point of its 
components. In transverse fillets and butt welds this 
peculiarity is not so apparent as in longitudinal 
fillets, but even in these this tendency appears to exist. 
The explanation of the more marked effect in longi- 
tudinal fillets is believed to lie in the fact that deforma- 
tion before failure is much greater than with transverse 
fillet welds or butts. The application of arc welding 
to large-scale structural work is, however, comparatively 
novel, and it is, therefore, proper that, initially, a 
high factor of safety should be assumed, so as to include 
a margin to cover possible occasional faulty welding. 
It is suggested that working stresses should be derived 
from the reliable breaking strengths given by applying 
a factor of about 3}, such that convenient round- 
figure values for the various sizes of fillets are obtained. 


TABLE I.—Working Loads in Fillet Welds, 








Depth of | Longitudinal Welds | Transverse Welds 
Fillet. per Inch. per Inch. 
Inch. Tons. Tons. 

3 0°75 1°20 
} 1°00 1°60 
Bs 1°25 2°00 
a | 1°50 2°40 
fa 1°75 2°80 
4 2°00 3°20 











Assuming the conclusions and ‘reliable breaking- 
strengths ” given in this paper are justified, and applied 
with a factor of about 3}, working stresses with some 
brief rules for design may be derived for welded struc- 
tures, comparable with the provisions for riveted work 
of the British Standard specification for bridges. 
These apply specifically to ‘‘ Quasi-Arc uranium ” 
electrode, and need modification on the basis of com- 
parative tests for other types. The remarks only 
cover fillet welds up to 4 in. deep, as it will be found in 
practice that more economical and reliable designs can 
be obtained by using long and small fillet welds rather 
than short, deep ones, and that consequently welds 
heavier than $ in. will rarely be employed. 

In long welds, and especially in butt welds, special 
care is to be taken by applying the weld in inter- 
mittent stretches to avoid high contraction stresses. 
Intermittent fillets are not generally desirable. It is 
preferable to employ continuous fillets of smaller size. 
Intermittevt butt joints are not permissible. Long 
small fillets should be used in fillet welds rather than 
short thick fillets, as far as possible. Combinations 
of transverse and longitudinal fillets should be used 
in preference to longitudinal fillets only or transverse 
fillets only, and it is preferable to carry the greater 
portion of the load by means of longitudinal fillets, 
especially for dynamic or eccentric loads. Working- 
loads in fillet welds for connections in tension or com- 
pression are given in Table I. Butt welds without 
reinforcement may be designed for a stress of 6-5 tous 
per sq. in. in tension or compressioi, and to carry shear 
at a stress of 4-5 tons per sq. in., without reinforcement. 
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THE ADVANTAGE OF LARGE OVER- 
LOAD CAPACITY IN CENTRAL 
STATIONS. 

By Gerratp Stoney, F.R.S. 

THE value of plant with large overload capacity 
in central stations for the production of electricity 
has been stressed in a paper by Mr. I. V. Robinson, 
at the World Engineering Congress at Tokio, in 1929, 
and by a paper by the Hon. Sir Charles A. Parsons 
and Mr. Robert Dowson at the similar conference in 
Berlin in 1930. The plant needed in a station is that 
required to supply the maximum demand during the 
year and thus, unless it can be overloaded so as to 
meet this maximum demand, a large part of the plant 
is either standing idle or working at reduced load, and 
consequent low efficiency, for a large part of the year. 
In a large district, diversity of demand, of course, 
improves the load factor, but even in such a large dis- 
trict as that supplied by the Newcastle-on-Tyne 
Electric Supply Company on the North-East Coast, 
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drop. That the velocity ratio is constant, except 
at the extreme high pressure and exhaust ends, is 
easily seen, since at any point in a turbine we have 
the approximate relationship. 

P— py = pVRQ@. .  . (1) 
where p is the pressure at a point in the turbine, 
is the exhaust pressure, V the specific volume of the 
steam, Q the weight of steam passed per hour in lb. 
and R a constant depending only on the dimensions 
of the part of the turbine from the given point to the 
exhaust. As p,, except close to the exhaust end, is 
small in comparison with p? it may be neglected 
and: 

The velocity ratio is inversely proportional to the 
volume passed per second, or : 

6 ag 

c¢ QV Qpv 
where A is a constant for the point of the turbine 
under consideration. 


(3) 





the mean demand for the year is only about 53 per 
cent. of the maximum. This is an exceptionally | 
favoured district, and for most large stations in this | 
country it is not more than 25 per cent. or 30 per | 


Combining (2) and (3) : 
Saee ok lktklw 
c / pv 


of some extras mentioned later, with 75 per cent. 
overload, would cost about 10 per cent. more than 
those for 25 per cent. overload, but as there would 
be only five instead of seven the total cost would be 
about 22 per cent. less. Of course, the question of 
the spares necessary would have to be considered, 
and this might modify the above figures. The 
condensers would be the same in the two plants, as 
the vacuum may be allowed to fall at the large 
overloads, but allowance has been made for the 
larger extraction pumps, air ejectors, feed heaters 
and steam pipes that might be required. 

The question of the alternator is rather different, 
| as a modern alternator attains its full temperature 
|in about two hours, a time that it might easily be 
| required to run at maximum load. The difference 
| between the usual 25 per cent. overload and thie 
| 75 per cent. is 40 per cent., so that, unless some other 
|means are taken, the alternator would have to be 
40 per cent. larger. Several methods of reducing 
this figure are possible, and one would be to increase 
the volume of the air supplied. However, as a large 
proportion of the heat gradient at high loads isin 
| the insulation of the conductors and iron of the core, 
| it will be found that there is little gain by increasing 





cent. Even on the North-East Coast, above 75 per | Which is practically constant, as pV depends on the | the volume of the air. A promising system is to 


cent. of the maximum demand only exists for about | 


steam temperature and only to a slight degree on the 


15 per cent. of the year, and above 69 per cent. of the | pressure. ' With throttling, the variation in pV is 


maximum demand for only about one-third of the 
year. 





small and the variation in pV still smaller. In 


|supply air artificially cooled. If the air were 
supplied at 5 deg. C., instead of 30 deg. C., the 
| output of the alternator would be increased about 





It is probable that these figures might be | the above the value of pV has been taken as at the | 20 per cent., so that, instead of an alternator 40 per 


halved in many districts in this country where the | given point in the turbine, which is close enough for | cent. bigger, one only 16 per cent. larger would be 


yearly load factor is 25 per cent. to 30 per cent. | 
It is hoped, however, that the “ Grid” may improve | 


| the above purpose. Even at the exhaust end < does | 


thisin many cases. In stations in which the lighting | not vary much, as with overload the vacuum falls, 
load is a factor of importance for some six months | and for the same reason the terminal or throwaway 


of the year, the maximum summer load is not gener- 


| loss is about the same from the economic load to 


ally more than 60 per cent. to 70 per cent. of the | 75 per cent. overload. In a condenser, with constant 
maximum winter load, and thus a considerable por-| quantity of water at constant temperature, the 


tion of the plant is lying idle for a good part of the | 


year. This, of course, gives an opportunity for over- 
haul during the summer. 

Mr. I. V. Robinson, in the paper mentioned before, 
gives the following ways of meeting such peak loads : 

(1) By using the older station to carry such loads 
and the newer and more economical stations for the 
base loads only. 

(2) By using heavy oil engines for the peak load. 

(3) By steam accumulators. 

(4) By hydraulic storage. 

(5) By steam turbines capable of carrying large | 
overloads. 


The first alternative is, at present, being largely | 


used, but it entails the older stations running at a | year, and these loads only account for about 6 to 
7 


per cent. of the total units generated. On an/| 


very bad load factor, and also increased staff as well 
as other costs. The second and third alternatives | 
have been used to some extent on the Continent, and | 
to a small degree here. The fourth means large 
capital expenditure, even where the site makes it 
possible, and in any case has low efficiency. The 
fifth, or steam plant with large overload capacity, 
is the one dealt with here. 

A steam turbine can be designed without much 
increase in cost, and practically no reduction in 
efficiency, to give 75 per cent. overload, or even more, 
instead of the usual 25 per cent. It is practically 
unique among prime movers in that the principal 
stresses are due to centrifugal force and are inde- 
pendent of the load. The extra stresses at overload 
on the blades, nozzles, and diaphragms, as well as the 
torsion on the shaft and coupling, can be easily taken 
care of, and the extra size of the steam chests and 
steam piping is easily arranged, especially with the 
higher pressures now common. In turbines where 
there is partial admission at the beginning, more 
nozzles can be opened up on overload, and in those 
with complete admission a portion of the wheels or 
blading can be by-passed. It might be thought 
that such by-passing would cause large loss of 
efficiency due to windage, but such losses can be kept 
relatively small; for example, if the maximum load is 
increased from the usual 25 per cent. over the 
economic load to 75 per cent., these losses in a large 
reaction turbine would amount to less than } per 
cent. 

The object of such by-passing is to keep up the 
heat drop at the lower loads, since, although in any 
given turbine the velocity ratio and consequently 
the efficiency is nearly independent of the initial 
pressure, throttling causes a reduction in the heat 


vacuum would fall from, say, 29 in. to 28 in. 
Considerations such as these have caused the 
great flexibility of the steam turbine to be taken 
| advantage of in many cases; for example, the Hell 
| Gate turbine in the United States has a maximum 
|output of 160,000 kw., but gives good economic 
| results down to a half or even one third load. It 
| must always be remembered that, if a turbine will 
|run at a given load for five minutes, it will run 
| continuously at that load. 
| In a large typical installation working under 
|rather favourable conditions in this country, and 
supplying a mixed lighting, tramway and industrial 
load, a demand above 55 or 60 per cent. of the peak 
load only exists for about 10 per cent. of the total 


average day, both winter and summer, the load 
| factor is about the same, a little over 50 per cent., 
but the peak load in summer is only 70 per cent. 
of the winter peak, and this, with weekends, brings 


|required. Mr. I. V. Robinson proposes to do this 
by the use of a refrigerating machine, combined with 
a closed air system, and, by storing sufficient cold 
brine in a tank, a comparatively small refrigerating 
machine would supply sufficient cold brine to cool 
the air during the peak loads, when alone it would be 
required. The power required, if worked continu- 
ously during the winter, would be about 80 to 90 kw., 
and the capital cost is included in the estimate given 
above ; in any case it is small. 

Transformers would be the same capacity for 
either scheme, and possibly the cold brine might 
also be used to cool them on the peak loads, thus 
reducing their size. Switchgear would probably 
cost less, as only five sets would be required instead 
of seven. 

It will be seen that, as the large overloads are on 
for such a small proportion of the time, the heat 
consumption will only be increased to a very small 
extent in the large overload station, and even at 
peak loads the boilers will only be required to supply 
such a small extra amount that generally no 
increase in their size will be necessary as a boiler 
has considerable flexibility. The heat consumption 
will only be increased some 2 or 3 per cent. at the 
peak loads, which only account for some 7 per cent. 
of the total output. In some cases, it may be well 
to consider installing boilers with large overload 





the average load factor for the year to about 40 per | capacity with reduced efficiency at overload. The 
cent. Economy of heat is, therefore, not of the | general result is that, by the adoption of turbines 
first importance in such peak loads, as the units| with large overload capacity, the capital cost can 
generated are such a small part of the whole. Low | be considerably reduced at a very small: increase 
capital cost and ease of working are of greater | in the fuel consumption, with the further advantages 
importance. On an average, coal is only 16 per | of reduced attendance and facilities for dealing with 
cent. of the total cost of generation, while capital | a sudden increase of load due to fog or breakdown. 


charges are 45 per cent.* 


having a maximum load of 175,000 kw. in the winter 
and 125,000 kw. in the summer. This could be 
run by seven 20,000 kw. having 25 per cent. overload, 
as is usual, and 5 of these would run the load for all 
but 10 per cent. of the year, allowing two to stand 
idle for 90 per cent. of their time, including the 
whole of the summer. On the other hand, if the 
turbines had 75 per cent. overload or a maximum 
of 35,000 kw., five machines would be enough, and 
these five might be running for 50 or 60 per cent. 
of the total time. Also a big overload capacity 
will often avoid extra machines being run up at 
night or on Sundays for a short time, and is also 
valuable in case of fog. 

Such an overload capacity can be obtained with 
some 3 per cent. extra heat consumption at the 
75 per cent. overload, and practically the same at 
other loads, assuming the cooling water to be 
constant in temperature and quantity. The 
turbines, alternators and condensing plant, inclusive 








* World Power, January, 1930, page 43. 


I wish to express my thanks to Mr. H.C. Lamb 


Take, for example, a station such as noted above, | for the load curves and other particulars which 


he kindly supplied, and should also mention that 
many of the data used have been taken from the 
two papers referred to at the beginning of this 
article. 





(Concluded from page 117.) 

In mapping out. the colour bands or “ iso-chromatic 
lines,”’ described in the foregoing*, it is convenient to 
get rid of the isoclinic lines, which, unless precautions 
were taken to the contrary, would appear in the same 
photograph. These isoclinic lines can be eliminated 
by using circularly polarised light ; that is to say, 
light in which the vibration can be represented by 
the motion of a particle round a circle, whilst in the 





* Erratum: In the last article, the colours were, by 
inadvertence, said to repeat at all integral values of 
p—q. As the equation given for the intensity of the 
light shows, the repetition oecurs only at odd integral 
values of p — q, the light disappearing at even integral 





values. 
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case of plane-polarised light, the representative | means of determining p + g, whilst the colour | 

particle vibrates in a straight line. bands give the value of p — qg. Thus a | 
As has already been pointed out, when plane- | bination of the two results provides the means of | 


polarised light is passed through a transparent finding each of these stresses separately. The | 


material having optical elasticities which differ in | measurement of g is a matter of no little delicacy, 
different directions, the light that issues is ellipti- | and hence in his more recent work, Mr. Tuzi has 
cally polarised, the vibration being represented by | preferred to use methods suggested by Professor 
the motion of a particle round an ellipse. The |L. N. G. Filon, F.R.S., in the papers already cited, | 
phase difference, to which this elliptic polarisation | which are based on the following considerations: As 
is due, is directly proportional to the thickness of 
the material traversed. Hence, by suitably choosing ' | 
this thickness, the ellipse becomes a circle and the FigJ. ip 
light is circularly polarised. The material com- | . 
monly used for these “‘ quarter-wave plates,” as | 
they are called, is a thin sheet of mica, and a 
circular polariser is made by attaching the quarter- 
wave plate to a nicol prism, care being taken to 
orient the plate in such a way that the plane- 
polarised light delivered by the nicol is broken up 
by the quarter-wave plate into two equal compo- 
nent vibrations at right angles to each other. If 
the plate be turned out of this special position by 
rotating it relatively to the nicol and about the axis | 
of the ray, the light delivered from the nicol, 
after passing through the quarter-wave plate, will 
be elliptically polarised. 
The second nicol is also converted into a circular 
polariser by adding in front of it another quarter- 
wave plate. This plate reconverts into plane- 
polarised light the circularly-polarised light received 
from the first combination—or analyser, as it is called, 
and this plane-polarised light will not pass through 
the second nicol if this be in the crossed position. 
If a strained strip of celluloid be now placed in | 
the path of the circularly polarised beam, then 
there is no position or direction along which the | an i 
incident light will not be broken up into component | ee 
\} 
I 








vibrations, whereas with plane-polarised light, under : 
similar conditions, there is no such resolution into 
components, if one of the axes of principal stress 
coincides with the plane of polarisation. Hence, 
when a strained specimen is examined with the 
circularly-polarised light the “ isoclinic curves” | 
disappear and the colour bands, or isochromatic 
lines, alone remain. By matching the colours it 
is then possible to determine the stress difference 
at every point. 

One method of doing this has been to insert in 
the path of the rays proceeding from the strained 
specimen a strip of celluloid, the tension of which 
can be both measured and varied. The strip 
is placed parallel to the colour bands, and the 
tension adjusted until the light in the band dis- | 
appears. This will happen when the tension | 
on the strip is equal to the stress difference re- 
sponsible for the band. This method has been 
largely used by Professor Coker, who, however, 
has found it in some cases more convenient | 
to replace the tension strip by a beam of celluloid 
subjected to a uniform bending moment. In this 
way, bands due to compression, as well as to tension, 
are obtained. Both methods have been used by 
Mr. Tuzi, who, however, draws attention to some 
difficulties inherent in this method of determining 
the stresses. He observes that it is not easy ‘to 
fix with accuracy the precise moment at which 
the light of the band under examination disappears. | 
Moreover, all the materials used, except glass, are | 
subject to optical creep, and the rate of creep is | 
not the same in the compensator used for the | 
colour matching as it is in the specimen. Much | 
time is also required, the observations have to be | 
made in a dark rodm, and, owing to creep, the 
conditions are not quite the same at the end of a 
series of observations as they were at the outset. 
He considers, therefore, tha’ this method of colour 
matching or colour compensation is advisable only | 
in special cases. _ already noted, the isoclinic lines obtained with plane- 

It will be noted that this method gives not the , polarised light provide the means of mapping out a 
stress at a point, but the stress difference there. complete network of lines of principal stress. These 
Denoting this by p — g, Professor Coker has deter- | lines are, in general, curved, and divide up the whole 
mined the value of p + gq by measuring the change | area of the specimen into curvilinear quadrilaterals 


in the thickness of the specimen due to these stresses. | along the sides of which there is no shear. In Fig. 1, let 
E F HC denote one of these quadrilaterals. Then, 


ae nace i ‘ 
In short, if m be Poisson’s ratio and g be the strain | 4+ the central point O, the principal stresses are | 


along the thickness of the specimen due to the | p acting along the tangent at O to the curve GO K 
1. and q, acting at right angles to this. If the network 


principal stresses p +g, we have g = — 55 (P+9)-| is small enough, G O K degenerates into a circular 
Hence, measurements of this strain provide the | arc of radius SO = p,. Then it can be shown that 
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the following relations hold between p and q, viz. :— 


Ee et wei os f=? _. 0, 
C 84 Pe aes Pt 


and Professor Filon finds p by integrating these 
expressions along the lines of principal stress. 

The above equations may be established as 
follows :—Consider the equilibrium of the little 
curvilinear quadrilateral E F H C, Fig. 1,which repre- 
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| sents one mesh of the network of lines of principal 
| stress. There is no shear along any one of the four 
sides of the figure, the stress on each being wholly 


normal. 

Let Q, represent the resultant force acting on 
the side EC and Q, that on the side F H. The direc- 
tion of Q, is very nearly along the tangent to 


‘GOK at G. In fact, if we represent the angle 


GSK by Aa, then the angle between Q,, and the 
tangent to GOK at G will be a differential of the 


‘second order, and is thus negligible in comparison 


with Aw. Hence, the component of Q, along the 
radius SO will be Q.sin3" =Q, Ae, since 
In a similar way, the 
outward component due to Q, will be Q, as. 
and the total force acting outwards along the radius 


will be (> 7 3) Aw 


But if Q be the resultant force along the tangent 
to GOK at O, then, if GK = A s,, we have 


1 6Q 


A @ is a very small angle. 


¢ quan s 
w= O- 5 ae, 
and 
1 ¢Q 
QQ, Qt 2 C8. Pp + 89 


so that 
(5%) sen eae 


This outward resultant force must be balanced 
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STEEL RAILWAY CARRIAGE SIDE FRAMING. 
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by the forces acting on E F and C H, respectively. | Hence p Professor Filon has given two methods of deter- 
Let the resultants of these two sets of forces be oe a mining p and q from these equations. 
i Wik ia iliac Th i re x al tl curve, we get 

P,andP,. Now the angle which P, makes with S 0 | 08, us, on integrating along the 8, curve, we g¢ 

is a differential of the second order and the same! Moreover, A s, = pz Aw. ar 
remark applies to P,. Hence the total resultant | Hence p=DP,+ Zor 

ill be P, — P J 5 
along S O due to these two forces will be P, 1 OF 0 Ps As AwmgAaAw. The value of q — p is known from the colour 





and, for equilibrium, this must be equal to Q 4 @. Pe 04; +2 04 
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Compresston- “EXGINEZ RING” 
\ Stress Unit in Fringe Order 
\ 468 10 , 

= : oi se aeecacee} bands, whilst p, can be determined as follows : 
= < >= Select any point A, Fig. 2, on one of the isoclinic 
* Toad Vv * 2 lines and draw through this point the directions of 
oo aN 4 —_ the principal stresses. These will cut two adjacent 

kN isoclinic lines at B and C and at D and E. 
Then bAc is an element of the stress line s,, 














(2170.8) and is equal to p, x 2 A ¢g, where A ¢ represents the 
variation in the direction of the principal stress 
p in passing from one isoclinic line to the next. 
Then, provided this be small, we have, to a close 
approximation, C B = c A b, so that 


1249 


P2 CB’ 





| and thus 


panting \o yt ae 
| At the boundary p, is either zero or of known 
| finite value, and starting from this, each successive 
colour band (using monochromatic light) representa 
an increase of the stress difference by p — g. 
|The value of this is, therefore, known at each 
{intersection the band makes with the lines of 
| principal stress under consideration. The value of 
? |C B is measured at the same points, and the corres- 
Fig. 22. PHoTrogRaPH OF FRAME WHEN Loap was 4°175 Ke. | pending ratios 1—P chebitel,: Shdaidenn: dee 
value of the integral is found by simple summation. 

An alternative method of integrating the equation 
for p is described in Professor Filon’s British Associa- 
| tion report (see ENGINEERING, vol. cxvi, page 511), 
|(1923), where the integration is effected in the 
form 





p 
p=m+| (q— p)cot yd 4d, 
o 


he 


where ¥ denotes the angle which the stress p makes 
with the isoclinic at the same point. 

| There still remains the difficulty of determining 
{the order of the colour bands. As already noted 
with a specimen subjected to simple tension, the 
|same colour will appear with stresses of p — q, 
3(p — q), (p — gq), andso on. Hence, unless the 
| whole process is watched from the very commence- 
|ment, starting with zero stress, it is impossible to 
| say what the stress actually is. 





Fie. 23. PHoTOGRAPH OF FRAM& WHEN Loap was 5:075 Ka. In the case of complex stress, the uniform tint 

|over the whole specimen which is observed in the 

But if P denote the corresponding resultant| At the limit | cage of simple tension, is replaced by a whole series 
force at O, then | Ap, = 44, |of colour bands, of every tint from red to violet if 
inh eek | so that | white light be used, but all of the same hue in the 

: Rien” | OP, _ ‘ ;case of monochromatic light, which is that best 

and x | Ff finall 04% ‘suited to Filon’s method. It is desirable that 
a oP, tie ence, unaby, ap | these bands be pretty closely spaced, and thus fairly 

30% Pra +p=% |high stresses are required. During the process 

Hence | on | of applying the load, some of the bands may vanish 
P, — P, = ora 8, =QAw. Op .p-@ |and be replaced by others of higher order. Mr. 

*1 04, ¥ — aac Tuzi, therefore, takes a kinematograph record of 


But, to the first order of small quantities, By symmetry the development of the bands starting from zero 


P = p A 4,, where A 8, = the length G K, whilst, 0g ,qI-P | load. 
similarly, Q=q As8,. | 08, - —_ 0. | The final measurements are, however, made on 
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photographs taken with time exposures. He discusses, 
in the first of the papers under review, the condi- 
tions in which bands disappear as the stress is 
increased. His four typical cases are represented in 
Figs. 3, 4, 5 and 6, page 194. In each of these fig- 
ures the distribution of stress, or rather of p — q, 
across the section of the strip at c is represented for 
two loadings by the full-line and dotted curves, 
respectively. As will be seen, in the case of Fig. 3, 
the stress difference vanishes at one point of the sec- 
tion and a dark spot » appears, accordingly, in the 
corresponding photographs of the colour bands a 
and b. Of these, a applies to the lower load. 
The monochromatic colour bands are indicated by 
the short full-line curves. On increasing the 
intensity of the stress, these colour bands close in 
round » and become more closely packed, as indi- 
cated at b. None, however, vanishes though new 
ones may appear at the top and bottom of the 
strip as the stress applied to the specimen is 
increased. 

In the case represented in Fig. 4, let us suppose 
that there was, at the outset, a colour band corres- 
ponding to the position of minimum stress. If the 
load were trebled we should again have a colour 
band in this position, but it will be of a higher 
order than the first. Hence, if the stress is raised 
the bands represented at a move in towards this 


position, where they disappear in succession, fresh | | 


bands, at the same time, making their appearance 
at the top and bottom boundaries of the specimen. 
Coming next to Fig. 5, new bands are, when the 
load is increased, generated at the point of maximum 
stress, and these move out under increasing loads 
and disappear at the top and bottom edges. With 
the stress distribution indicated in Fig. 6, new bands 
enter at the lower boundary when the stress is 
increased, whilst others disappear at the upper 
edge. 

The order of the bands is therefore uniquely 
determined only with the distribution represented 
in Fig. 3. In all other cases it is necessary to have 
the history of the generation of the bands in order 
to fix their order. 

For his source of monochromatic light Mr. Tuzi 
uses a form of mercury arc due to Professor H. 
Nagaoka, and represented in Fig. 7, page 194. The 
lamp works with a potential difference of 40 volts, 
and is started by heating it at A with a Bunsen 
burner. The arc forms, it is stated, what is virtually 
a point source. The spectrum of mercury includes 
several brilliant lines, but that most effective photo- 
graphically is absorbed by phenolite. Use was made, 
therefore, of the brilliant green line of wave-length 
5460-9 A, the yellow lines of the spectrum being 
stopped off by a Wratten 77A screen. The plates 
used were the Ilford screen isochromatic, which are 
very sensitive to green light. The arrangement of the 
apparatus is represented diagrammatically in Fig. 8, 


Table of Components used in Fig. 8, Plate XI. 
S Light source, U-tube mercury lamp. 
© Condenser ; photographic condenser for enlarging 
diam, 135 mm. 
Ff Filter, Wratten 774. 
P Polariser. 
Quarter-wave plate. 
L., Condenser lens, diam. 135 mm, F 
T Testpiece. 
A Analyser. 
L, Photographic lens, f4-5. F 210 mm. 
Lg Photographic lens, f4-5. F300 mm. 
on Plate~XI, the components being as described 
above. It was found practicable to take the 
photographs at rates of from 16 to 32 per second. 

Mr. Tuzi notes that it should be possible, 
theoretically, to determine the stresses by the 
density of the isochromatic lines obtained, but the 
complicated relationship betweea density of deposit 
and intensity of light makes this impracticable. 
Comparing the results obtained, respectively, with 
phenolite, xylonite and glass, Mr. Tuzi states that 
the isoclinic lines were identical for all three, but 
tended in places to be badly defined. The sharpest 
results were given by glass, which he recommends 
for use where great accuracy is required. 

He has applied the method to determining the 
stresses in the side framing of one of the steel 
bogie cars used on the Japanese railways. This side 
frame is represented to scale in Fig. 9, Plate XI. 
Being symmetrical about its centre line, it sufficed to 
photograph one-half only of the model, and this 


228 mm. 


| 
| 





could be well covered by the field of the condensing 
lens, which was 135 mm. in diameter. The load was 
applied at the points indicated, and the model was 
supported on rollers, each located 24 2 mm. from 
each end. 

A photograph of a model ready mounted for 

optical analysis is reproduced in Fig. 10. Since it 
was obvious that the isochromatic and isoclinic 
lines would be very complicated, it was decided 
to make a preliminary experiment with the simpler 
form represented in Fig. 11. The corners of the 
openings were rounded off in order to avoid high 
concentrations of stress at sharp re-entering angles. 
For fixing the isoclinic lines a celluloid model was 
used. These lines are shown on the right of Fig. 12, 
whilst on the left of this diagram the lines of 
principal stress have been mapped out. A phenolite 
model was used for determining the isochromatic 
lines. These were photographed for central loads 
9, 12, 15 and 18 kg., respectively. The results 
obtained with the two lower loadings are shown in 
Figs. 13 and 14, Plate XI. Kinematograph records 
were also taken, the load being increased till the 
specimen broke. Portions of these films are re- 
produced in Figs. 15 and 16. The stress distribution 
along the upper and lower edges and around the 
openings, as deduced from the analysis of the photo- 
graphs, is shown in Fig. 17. 
With the experience thus gained, the study of 
the more complicated case of the full model was 
undertaken, but in the first instance with the 
corners of the openings rounded off, as in Fig. 18. 
The loading was as indicated in the diagram. 
Photographs of the isochromatic bands were obtained 
respectively, with loadings of 5-976, 9-825 and 
17-825 kg. One of these, that with the highest 
loading, is reproduced in Fig. 19, and the results of 
the stress analysis are represented in Fig. 20. Ulti- 
mately a model was made in which all the openings 
had square corners as indicated in Fig. 21, page 
195, which also gives the results of the stress 
analysis. In this case there were two loadings only 
of 4-175 kg. and 5-075 kg., respectively, applied at 
each of the points indicated in Fig. 21. The corres- 
ponding photographs are reproduced in Figs. 22 
and 23. 

A comparison of these results with calculations 
based on the theory of statically-indeterminate 
structures, in which the doorways were regarded 
as equivalent to a portal frame, gave results in fair 
agreement with the optical analysis. 

It will be seen that this latter method, though 
undoubtedly powerful, is by no means easy to 
work, and in most cases of interest to the engineer, 
it would seem simpler to measure directly the 
stresses in models by such methods as_ those 
developed by Professor Beggs, though it must be 
admitted that these may underestimate the intensity 
of local concentrations. In many cases, however, 
these are of little practical importance, though the 
nominal intensity may be high. 


CURVATURE EFFECTS IN ALLUVIAL 
CHANNELS. 

By Herpert Caatiey, D.Sc. (Eng.), M.Inst.C.E. 

THERE is much literature on the subject of the 
changes of form and stability of section at a curve in 
a channel with mobile bed, but no fully rational laws 
have been found, and the empirical rules given by 
different authorities do not agree among themselves, 
and frequently prove inaccurate when applied to 
new cases. In the formule given by Boussinesq, 
Fargue and Ripley a relation is indicated between 
the maximum depth of a cross section and the radius 
of curvature, but it is quite certain from general 
experience in rivers that the total angle of deflection 
of the stream at a bend is of importance as well as 
the curvature. The stability of side slopes may 
also enter into the question. It is true that 
Fargue’s “fourth rule” states that “for equal 
lengths of curve, the average depth of pool is 
greater as the central angle subtended by the curve 
is shorter,”’ but this is not the point. The length of 
a curve is r g where r is the mean radius of curvature | 
and @ is the total angle of deflection, so that, if 


1 : 
the length r @ is constant 9 « >> and Fargue’s | 


statement is merely another expression of the rela- | 











tion of depth to curvature having no direct relation 
to the total angle of deflection, which is not necess- 
arily dependent on the length of the curve.* In 
studying the curves in the Whangpoo river the 
author’s attention has been particularly called to this 
discrepancy, as in certain sharp curves the maximum 
depth is well over three times that in an ideal straight 
reach, but is less on very short curves than on long 
ones of comparative vertex radius. 

If the curvature used is that of the low-water 
line on the outer (concave) shore, it is perfectly 
clear that this curvature alone is not the deciding 
criterion, since, if the curve extends over only a 
very short length (i.e., the deflection of the course 
of the river is small), only a slight change of depth 
occurs even if the curvature of the low-water line is 
rather sharp. On the other hand, deflection angle is 
not the sole criterion since, if it is combined with a 
very large and gradually changing radius, the 
changes of depth are small. It is, however, partly 
true that in any one river a given angle of deflection 
of the whole stream is generally roughly associated 
with a definite radius of curvature, and, in so far 
as this may be the case, the deflection and the 
curvature are inter-related, and either may be used 
as a criterion to a limited extent. 

It should also be noted that the measurement of 
the curvature by reference to the outer low water 
line is sometimes ambiguous, and the thalweg 
tracé curvature is usually sharper than that of the 
corresponding concentric. In both cases, the curve 
must be smoothed out to eliminate small local 
sinuosities. The thalweg is difficult to define 
without very detailed soundings. 

Ripley’s rules,t based on Mitchell’s Delaware 
river computations and method of representation, 
are defective in the following respects :—(1) His 
ratio for maximum to mean depths for straight 
reaches should be 1-5 instead of 1-445, to be con- 


sistent with the expression 1 — (Fs ), which cor- 


responds to a rectangular parabola. (2) His curvature 
coefficient 17:52, derived from Mitchell’s figures 
for the Delaware River, should be non-dimensional 
and cannot change with the scale units as he says 
it does. This discrepancy has led to some very 
curious results in Malaval’s computations, providing 
erroneous corroborations of Ripley’s formula. 


(3) His term 1 — (=) implies that the straight 


reaches have a rectangular parabola section, which 
is quite inconsistent with the observed side slopes in 
some large rivers. He modified this in the discus- 
sion on his paper to a hypothetical elliptic segment, 
but still disregarded the side slope control. (4) His 
stated narrow limits of application and change of 
formula for contracted section appear to be quite 
arbitrary. They may be true for his observations of 
particular streams, but no adequate reason for their 
general applicability is adduced. His rules as to 
stability of curves are rather ambiguous. According 
to the theory of the meandering of streams no curve 
can be really stable. Presumably the speed of dis- 
placement of a curve increases with the curvature. 





* Fargue’s formule refer to the Garonne River, with 
a standard central depth on straights of 1-5 m. Inserting 
this value for Dg, his curvature formula can be general- 
ised for other depths as 

C (reciprocal of radius of curvature in kilometres) = 

D \s D \2 D 
. anne —_ . = = . eka parr . 

0-10 (5) 0-51 (5) 1-17 (5) 0-76 
where D = maximum depth of section in curve, and 

Do = maximum depth of section in straight reach. 

The mean width of the Garonne was 180 m., or the 
half-width W = 90 m. (0-09 km.), so that the curvature 


W 
ratio = 0:09 C and C = 11:1 x . It is doubtful if 


such further generalisation is warranted, as the results 
do not conform to the conditions in the Whangpoo, 
while the kilometrie form does do so fairly well. This 
suggests that a scalar factor is important. 
+ Ripley’s principal rule in condensed form is 
Y xX? x 
= . 5 a = -59? 
Dy = 144 (1 w) (1 +17-52 5), 
when Y is the ordinate from the water level to the 
bottom ; 
X is the abscissa reckoned from the middle point 
of the width ; 
Dm is the mean depth ; 
R is the radius of curvature of the outer low 
water line. 
(For metric units he converts 17-52 to 5-34, which is 
irrational, as the coefficient is non-dimensional in this 
formula.) 
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(5) He makes no allowance for the length of the 

curve, which is certainly an important consideration. 
2 

(6) The errors in the term 1 — (Fr) largely affect 

the value of the other term | +- (17-52 zx) (7) Mit- 


chell’s radius was to the c.g. of the sectional area*, 
while Ripley’s is to the outer L. W. line, and yet 
Ripley used the Mitchell coefficient. (8) Negative 
values of Y occur on the convex side if a 
exceeds I, 7.e., if > is less than 17-52. X cannot 


exceed W, so that this can commence to occur when 
4 < 17.52. As these negatives involve contraction 
of area they are contrary to the basic hypotheses, 
and yet they occur in many actual cases. 

Generalised Parabola Sections of Straight Reaches.— 
Hf Y=D ( 1— =) , the following results can 
be deduced by integration (A = area); the central 
maximum depth 


n+1 A 
=a ee - 
and the side slope of bed at edge of water 
522 et! 4 2 
tad headin ale, 
Whence we have 
2 Ww2 ; 
+ oe 1 : - (3) 
and 
’ hed 4 
* (4) 


Thus, for a typical section in the lower Whangpoo, 
where 
W = 900, D = 27, m = 3, (A = 44,550 ft.2) 


n would be or = about 11. 


In actual fact, the bottom of the Whangpoo is 
not quite so flat as this implies, and there is no 
really straight reach in it, but the concordance is 
quite sufficient to show that n = 2 is an impos- 
sible value for the Whangpoo. This question of 
side slope on the shore is scarcely touched on by 
previous investigators, and must be important 
both as controlling the shape of the straight sections 
and as limiting the depth at the vertex of a curve. 

Mechanics of Flow Around Curves.—Unfortu- 
nately, a complete solution of the flow conditions in 
a channel at a bend is lacking, but there are certain 
general principles which, if properly applied, should 
give some ideas on the matter. Professor Thomson’s 
observations of helicoidal flow at curves and 
his suggested explanation are given in all the text 
books and conform to results of observation, but 
it does not appear that he arrived at any final ideas 
as to the equilibrium section in a curved alluvial 
channel. He indicates that the helical! flow is due 
to a tendency to form a free vortex, but in actual 
fact only over a narrow strip just outside the thal- 
weg does the velocity distribution at all correspond 
to free vortex conditions. Inside the thalweg, the 
conditions resemble a forced vortex. As the 
former is irrotational the loss of energy should be 
principally in the latter. A practical notion of the 
helicoidal motion can be obtained by observations 
of the free discharge from the open end of a channel 
which is curved up to a point a short distance from 
the end. A rather speculative, but plausible, method 
of reasoning as to increased depths at bends is as 
follows :—In order to deflect a fluid momentum 
mv, through an angle @, there must be generated 
by loss of head a cross momentum mv, 9. If 
this applied cross momentum is wholly converted 
into the spin of eddies after passing the bend, there 
a. eee 
vertex of the bend the whole kinetic energy is 


is a maximum loss of energy 

temporarily in the f ~e 
porarily in the form —5", then 

Ug? ig - 


lf Kennedy’s rule, v x D'‘, is true, then, at the 
bend, 


= eee 24 
v MO" 7 


1 = 


v2 (1 + 6) 


D ey. 











* Fargue used the curvature of the axis of the channels 
— aed differs but little from Mitchell’s 
method, 
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Or 
D a 
* (1+ 68% ee Te 
Thus, if 9 = 1 radian (say, 57 deg.), > cad (2)! = 
0 
1-68, and if ¢ = 2 radians (say, 1144 deg.), >, = 


(5)! = 3-34. 

This formula agrees pretty well with the actual 
values at the Pootung Point bend of the Whangpoo, 
where the particulars are as follows :— 

Breadth, L.W. lines (2 W) = 1,300 ft., W = 650. 

Max. depth (D), 98 ft, (below lowest low water). 

Min. radius of Thalweg, 1,000 ft. 

Radius of outer L.W. line, 2,000 ft. 

Area, about 48,000 sq. ft. 

Deflection 133 deg. (= 2-33 radians). 

Max. depths on adjacent ideal straights Do, about 

_ 98 
“> 25’ 

while (1 + 2-332)! = 4-044, 

Material of bed, consolidated silt, rather cohesive 

when in mass. 

Banks protected above L.W. line. Currents (tidal) up 

to 3 knots, 

According to Ripley, the radius should be 
more than 40 \/ area for stability ; Malaval says 
22 ,/ area is an exceptional minimum. Pootung 
Point is far sharper than this, and yet has not 
appreciably moved for 20 years, although it is 
without protection below water-level. 

The above reasoning assumes :—(a) The gene- 
rated momentum is always perpendicular to the 
current ; (b) There is a temporary conversion in 
the thalweg to a stronger current practically 
following the thalweg ; (c) Kennedy’s rule is true 
for curved channels; (d) The excess of kinetic 
energy is wholly transformed into irrecoverable 
spin. It is in respect to the last assumption that 
the question of curvature (axial rate of change of 
deflection) occurs. In an ideally-formed channel 
the change of shape and direction would be very 
gradual, especially on the downstream side, and the 
eddy loss might be almost zero. In actual rivers 
the readjustment and recovery of the angular 
momentum can never be perfect, and in very abrupt 
turns will probably be almost non-existent. For 
medium length turns the recovery will presumably 
increase with the length of the curve. The linear 
rate of change of the curvature must also enter into 
the question, but a graduated curvature always 
occurs in natural channels, and should be provided 
in regulated ones. It is probably immaterial 
whether cubic parabolas, logarithmic spirals or 
lemniscates are used. 

Thus, the excess of depth at the bend, arising 
from excess of kinetic energy, due to rapid deflection 
of the stream, should tend to be a function of the 
deflection and of the mean or maximum curvature 





— a a 
(linear rate of deflection) aot ee 
D 1 


lir = >. = 1, and also if @ = 0, 5 1, so 
that an expression of the type 
B= (1+) 
Do 79 


will fit the conditions, and, as a first approximation, 


we can try 
D ao 
n-(2+$) ree are. 

In practice, r cannot well be less than unity 
(i.e., R equals the half width W) and @ is practically 


never more than . radians (270 deg.). These two 


extreme cases cannot occur together. In fact, the 
worst combined case conceivable is where r equals 
two (i.e., R equals the whole width 2W) and 6 = 7 
radians (180 deg.). Thus, if r is expressed as a 
ratio to the normal half width of the stream, for 
this case some observations indicate that 


és, is about 3, so that 
a9 (or) tes 
= = 2 
4 ? D 40.W 
¢ = — y > — = Lb 
and a > which makes D, 14 a (6a) 








It is interesting to compare this with Boussinesq’s 


form 
D <a PW ft ab 
ay +3 ee (7) 


The Mitchell-Ripley analysis cannot be directly 
expressed in a simple formula for = and is really 


nothing more than what Mitchell claimed it to be, 
a simple empirical form for expressing a certain 
section. It seems to be applicable to certain rivers, 
but not to others. 

A matter which also needs to be cleared up is 
whether the relation between curvature and depth 
at any one point in one particular bend is the same 
as the relation for the vertex curvatures at different 
bends in the same river. This is approximately 
true for the Whangpoo. Gerald Lacey, in his recent 
paper, “Stable Channels in Alluvium,” to the 
Institution of Civil Engineers (see ENGINEERING, 
vol. cxxix, page 179, 1930), indicates that the 
form of a section depends on the fineness of the 
silt, the maximum depth to width ratio increas- 
ing with the fineness. If this conclusion is cor- 
rect, possibly greater values for the maximum 
depth ratios on the vertices of curves might be 
expected in fine alluvium. Lacey, however, indi- 
cates the maximum depth at a “ right-angled bend ” 
as twice the mean depth in straights, but this value 
is very greatly exceeded inthe Whangpoo. It should 
be observed that, in most rivers, really straight 
reaches are extremely rare, and in the usual case an 
apparently straight reach is a transition between 
two reverse curves, the pools of which overlap. 
leaving a ridge or crossing between. At this cross- 
ing, the section may be symmetrical with an almost 
level stretch in the centre which is really shallower 
than the centre would be in an actually straight 
reach. Thus, at the Pootung Point bend in the 
Whangpoo, the crossings above and below are, respec - 
tively, 29{t. and 24 ft. deep at L. L. W., the upper 
reversal being much more abrupt than the lower one. 


(To be continued.) 


LITERATURE. 


The Elements of Ferrous Metallurgy. By JosrepH L. 
RosenHOLTZ. New York: John Wiley and Sons, 
Inc. ; London: Chapman and Hall, Limited. [Price 
15s. net.] 

THE young engineer must make himself acquainted 

with at least the elements of metallurgy in order 

to appreciate the capabilities and limitations of the 
materials he is called upon to specify and employ. 

It is true that much information is contained in the 

form of tables in pocket books, but these should 

be regarded simply as useful reminders. The 
effective application calls far more for a clear 
understanding of the problem and of the data 
available than for more or less mechanical calcula- 
tion. Many well-known text books are so bulky, 
and contain such a mass of detailed information, 
that they are of limited value to the general student. 

The latter, not unnaturally, does not study carefully 

the whole book, and possibly, in his selection, 

misses some point of real importance. 

The present work is intended to serve as an 
introduction to the subject of ferrous metallurgy 
to meet the use of such students in technical high 
schools and colleges. It presents, in clear and 
concise language, the fundamental principles, and 
gives also a general survey of the processes of 
manufacture and manipulation. A number of the 
photographs reproduced seem rather to conflict 
with the claim that unnecessary detail has been 
omitted, although this claim is generally justified. 














* Fargue’s second formula, assuming that the same 
relation applies between maximum depth and maximum 
curvature as that between average pool depth and aver- 
age curvature, can be put in a form 

D cs 
pi = 1+ V@+F1-71C., 
0 
where C is the reciprocal of the radius in kilometres. 
This is not very satisfactory, as C should be reducible to 
a non-dimensional form. 
Ww 

fC = 1Il-l 

R 
is satisfied, but it leads to an improbably high value of 


, as suggested previously, this condition 


D, for the Whangpoo conditions. The kilometrie for- 
0 
mula, on the other hand, does agree moderately well with 


the Whangpoo figures. 
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The first chapter deals briefly with ores, fluxes, 
slags, fuels and refractories. This is followed by a 
description of the blast furnace, and the production 
of pig-iron, also of the manufacture of wrought-iron, 
including the Aston process. In the latter, wrought- 
iron is produced synthetically by pouring refined 
metal from Bessemer converters into pans con- 
taining slag melted in an open-hearth furnace. The 
result is a solidified spongy mass of metal, inter- 
mingled with liquid slag, which is stated to conform 
in all respects to the product of the best hand- 
puddled practice. Similarly the crucible, Bessemer, 
open-hearth and electric processes for the manu- 
facture of steel are the subjects of short chapters, 
with illustrations of the plant used, and particulars 
of the chemical reactions involved. The nature of 
the defects in ingots is discussed, consideration being 
given to the conditions which may give rise to them, 
with a series of illustrations showing successive 
stages in the solidification of a mixture of stearine 
and paraffin wax, demonstrating the formation of 
pipe. There are also short. descriptions of foundry 
work, and of forging and rolling with the manu- 
facture of tubes and wire. 

A simple discussion of solid solution and eutectic 
systems is followed by a clear exposition of the 
changes which take place during cooling in iron 
and its alloys of various compositions, as indicated 
by the iron-carbon diagram. A slight slip on 
page 147, where austenite is referred to as residual 
manganese, will not cause any confusion. Imme- 
diately below the symbol A, is used for the fifth 
step in the cooling of an alloy “ A,” which occurs 
at the A, critical point; a juxtaposition which 
might have been avoided with advantage. Apart 
from this, the treatment is such that it should 
prove very helpful to the student who is taking up 
the subject for the first time. The same remark 
applies to the chapter on heat treatment, which 
deals with the constituents of carbon steels, with 
the methods and results of annealing and hardening, 
both of the mass and of the surface. The effects 
of other elements, such as sulphur and phosphorous, 
on the properties of a steel, is discussed, along with 
the interpretation of analyses as indicating the 
process of manufacture and quality. The closing 
chapters give a similar brief introduction to the 
properties of various alloy steels, cast-irons (with 
typical analyses) and malleable cast-irons. 


Baumechanik der Hochbaukonstruktionen in elementarer 
Darstellung By NikoLaus RauBoLand PRo¥ressor Dr. 
Witk. EFFENBERGER. Vienna and Leipzig: Franz 
DrvutTickr. [Price: 14-60 marks; in paper covers, 
12 marks, } 

THE erection of buildings which shall be both econo- 
mical in the use of material and in cost, and at the 
same time thoroughly safe, demands a clear under- 
standing of the manner of determining the dimen- 
sions of the various parts. This is based on the 
fundamental principles of mechanics and of the 
strength of materials, but the application involves 
appreciation of the limitations imposed in con- 
struction. Assumptions have to be made, partly 
on account of uncertainty about the supports and 
the loading of the framework, and also because 
the properties of the materials employed are not 
always fully known and under control. The 
methods of calculation adopted thus frequently only 
give approximate solutions, since they must not 
be too complicated, and the use of them calls for 
the exercise of care, especially in cases where the 
conditions are somewhat indefinite. In dealing 
with this subject, due regard must therefore be 
given not only to the theoretical side but also to 
practical considerations. This has been achieved 
by the authors, whose work has been adopted as an 
official text-book for trade schools, besides being 
in a form which will be of service to those engaged 
in. the building industry. A judicious combination 
of analytical and graphical methcds is employed. 

A clear exposition is given of force and moment 
diagrams, and of the conditions of equilibrium, also 
of the different types of stress, with examples of the 
calculation of the latter for a number of practical 
cases. The usual theory of beams, including 
those continuous over a number of supports, is 
developed with figures showing various conditions 
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stresses. The cross sections of a plate girder are 
calculated, but no reference is made to the diameter 
and longitudinal pitch of the rivets, not to the use 
of web stiffeners—points perhaps rather beyond the 
scope of the book, although the dimensions and 
spacing of the dowels at the horizontal joint of 
compound timber beams are dealt with. The 
strength of columns is treated on conventional 
lines, dimensions being determined from the 
gradually reducing permissible stress given by Tet- 
majer’s formule up to a limiting value depending 
on the material employed, after which Euler’s 
formula for the crippling load is employed. No 
reference is made to any other formule, and it is 
rather surprising that the effect of different con- 
ditions of end fixing on the free length of a column, 
and the consequent permissible load, are not dealt 
with beyond the mere statement of the formule 
with explanatory diagrams. No guidance is given 
in deciding which of these conditions would apply 
in a particular case. The requirements for the 
stability of a brick chimney are discussed and an 
example worked out for one 90 ft. high. Calcula- 
tions are given for masonry supports for the pro- 
jecting balconies so common on the Continent, 
and also for the curved steel joists sometimes used 
for the same purpose, the latter being subjected 
to bending in two directions, The remainder 
of the book deals in an equally clear manner with 
the forces acting in lattice frames for roofs and 
girders, the dimensions of retaining walls and dams, 
and the strength and stability of masonry arches. 
Included in the latter are a number of vaulted 
roofs, domes and buttresses. 

The illustrations throughout are carefully drawn 
and well produced, which combined with the 
clearly written letterpress, constitute a volume 
which should prove of real assistance to a wide 
circle. A number of useful tables are provided 
at the end giving properties of materials and of 
sections, floor and roof loads, &c. 


Limestones. Their Origins, Distribution and Uses. By 
F. J. Nortx, D.Se., F.G.8, London: Thomas Murby 
and Company. [Price 16s. net.] 

Tuat the virtues of limestone as a_ building 

material were recognised at a very early date in 

the history of mankind is evidenced by the use of 

Numulitic limestone in the construction of the 

Pyramids by the ancient Egyptians. The fact that 

some of the chambers in the Pyramids contain 

remains, still well preserved, of lime plaster or 
stucco shows that lime-making was known at least 

4,000 years ago. 

Although these two uses of limestone continue 
to be highly important at the present day, other 
uses have been added which have further increased 
the value of this commodity to the civilised races 
of the world. In the Middle Ages the smelting of 
iron was introduced, and as this industry increased 
in importance the consumption of limestone as a 
flux became more and more extensive, until at the 
present time it accounts for about 3,000,000 tons 
per annum, or about a quarter of the total annual 
output, and approaches the amount used in the 
manufacture of lime and cement. 

It was, however, not until the nineteenth century 
was well advanced that road-making was undertaken 
on any considerable scale, and limestone began to 
be used in large quantities for this purpose, until 
at the present day over a third of the annual produc- 
tion of the United Kingdom (exclusive of that used in 
cement making) is consumed in road construction and 
repairs. Among the many other uses accounting for 
many thousands of tons yearly may be mentioned 
the manufacture of glass, chemicals, artificial silk, 
and as a refractory. 

The importance of limestone as a national asset 
is far greater than is generally realised. Its 
economic importance is not confined to the annual 
statistics of production, but to other considerations 
of a less obvious, but none the less influential, 
character. Thus, as Dr. North points out in this 
most excellent book, “. the pre-eminence of 
our own country is to a large extent due to the 
abundance and wide distribution of a commodity 
that is not only indispensable in itself, but without 
which other natural resources could not be utilised 


of loading and the resultant bending and shear|to advantage.” In Great Britain limestone con- 





stitutes about three-eighths of the whole of the 
stone quarries, and yields more than four-sevenths 
of the water obtained from wells and springs. 
Even the physical appearance of our country is in 
great part due to the extensive occurrence of lime- 
stone, and to this it owes much of its characteristic 
charm. On the other hand, successful agriculture 
is largely dependent upon it in one form or another, 
calcium carbonate being one of the essentials in 
the growth and development of all living organisms. 

The foregoing will serve to give some idea of the 
importance of the subject dealt with in Dr. North’s 
book and, at the same time, a slight notion of the 
many aspects from which it has been treated. The 
literature in connection with the geology and the 
various economical applications of limestone is 
scattered, and therefore not easily available to the 
student desiring a general survey of the subject as 
a whole. We have nothing but praise for the 
admirable manner in which the author of Lime- 
stones has summarised the various aspects of an 
extensive subject and succeeded in producing a 
homogeneous whole which is remarkable for its 
readable style and general interest. The secret 
of the charm of this work is the human touch which 
is imparted by frequent references to historical 
examples taken from the store of knowledge accumu- 
lated in countless books which record the results of 
human experience through the centuries. 

The arrangement of the book has much to 
commend it, being both logical and convenient. 
Part I describes the nature, origin, and varieties of 
limestones. Part II is an account of the distribu- 
tion of limestone in the British Isles. Part III 
deals with limestone in relation to scenery, agricul- 
ture, water supply, and industry. 

The unusually large number of excellent illustra- 
tions throughout the book not only add point to 
the matter so clearly presented in the text, but 
add enormously to the interest of the subject 
handled, and render this book one which will not 


‘only be of great practical value to the student of 
|geology, the engineer, the architect, and others 


who have practical dealings with limestone in 
any form, but also of interest and value to the 
more general reader. Further, we would add that 
those who desire to go more thoroughly into any 
branch of the subject will find that Dr. North’s 
book provides a most excellent guide to the litera- 
ture of limestones. 


Experimental Mechanical Engineering for Engineers and 
for Students in Engineering Laboratories. Vol. 1. 
Engineering Instruments. By H. DieperRicus and 
W. C. ANDRAE. New York: John Wiley and Sons, 
Inc. London: Chapman and Hall, Limited. [Price 
40s. net. ] 

Tue scientific control of industrial processes and 

the extending applications of mechanical power have 

so encouraged the production of instruments and 
testing apparatus that the engineer may well be 
excused some uncertainty as to the choice of the 
most effective appliance for a particular purpose. 
Improvements in design and modifications of the 
same type of instrument in its adaptation to specific 
conditions of service, whilst removing little of the 
prospective user’s confusion, not infrequently arouse 
his scepticism with regard to the possibly extrava- 
gant claims of competing instrument makers. 

There is thus a real need for a book on engineering 

instruments in which a theoretical study of the 

physical bases of measurement is combined with a 

critical examination of available instruments as 

regards their accuracy and general capabilities in 
service. In their capacity of engineering professors 
at the Cornell University, the authors of Engi- 
neering Instruments are exceptionally favoured as 
regards personal contact with a wide range of 
apparatus and competence to express impartial 
opinions. But the wealth of material at their 
disposal, even in the relatively restricted province 
of mechanical engineering, has led to a preponder- 
ance of descriptive, as compared with critical, 

matter. Almost inevitably, the book is largely a 

compilation in which free use has been made of 

data supplicd by mannfacturers. It may doubtless 
be assumed, however, that where the authors refer 
to a particular design as typical their judgment, 

in the absence of experience, leads them to have a 

high opinion of its merits. 
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In general the treatment is admirable and results 
in an ordered work dealing with current practice. 
The genera] plan is to devote to each type 
of measurement a separate treatise in which a 
discussion of the physical laws involved leads to a 
consideration of the extent to which the attributes 
of a perfect meter are attainable in practice. Then 
follows a detailed, copigusly illustrated, account of 
commercial] instruments, and of their operation, 
manipulation and calibration. Finally, the pre- 
cautions necessary to obtain correct indications 
and the degree of accuracy available receive some, 
though occasionally less than adequate, considera- 
tion. 

The book is introduced by a general survey of 
engineering instruments, their static and dynamic 
behaviour, and the relation between sensitivity and 
accuracy. Brief chapters deal with the measure- 
ment of time and speed, pressure and length. The 
treatment of thermometry is very complete and 
covers a wide range of expansion, resistance and 
thermo-electric instruments. Power measure- 
ments are given two chapters, one covering dynamo- 
meters, the other engine-indicators, both of which 
reflect in their completeness the authors’ familiarity 
with a high standard of laboratory test-equipment. 
The treatment of transmission dynamometry and the 
indication of high-speed internal-combustion engines 
are well abreast of modern developments and include, 
on the one hand, wiring diagrams for electric dyna- 
mometers and, on the other, a very necessary 
warning against the use of long or narrow connecting 
pipes for indicators. The measurement of steam 
quality and fluid flow are introduced by a theoretical 
examination of the properties of gases and vapours. 
Much of the important work on flow meters accom- 
plished during the last ten or fifteen years has 
received consideration and the inclusion of a 
description of the secondary devices used, in con- 
junction with meters, for recording and integration 
serves to complete a satisfactory summary of this 
subject. Attention to the associated chemistry and 
several worked out numerical examples greatly 
enhance the value of the chapters on fuel calori- 
metry and flue gas analysis. The final chapter, 
dealing with the principles of lubrication, is based 
on modern ideas and includes a wide range of tests 
for lubricating oils. 

Perhaps the most serious criticism of this book, 
considered as a whole, is that, in planning it both 
for the student in engineering schools and for the 
practising engineer, the authors have narrowly 
missed both marks. It is rather too large and too 
detailed for the student whose capacity for absorp- 
tion is strained by a wide range of subjects. For the 
engineer, on the other hand, the discussions of basic 
theory are frequently more discursive than is 
needful, whilst the operation and economics of 
instruments in works practice are treated too 
summarily. For British engineers, too, the book 
loses some value by the facts that the majority of the 
instruments illustrated are of American manu- 
facture, and that examples of standard experi- 
mental procedure are drawn from the test codes of 
American engineering bodies. Despite these 
imperfections, however, the book remains a very 
solid contribution to mechanical engineering litera- 
ture. The evident thoroughness with which original 
researches have been examined is especially com- 
mendable, whilst the full references to sources of 
information greatly facilitate the pursuit of more 
advanced knowledge and the elucidation of occa- 
sional problems likely to arise with instruments in 
service. 

Hudro- und Aeromechanik Nach Vorlesungen von L. 
Prandtl. By Dr. O. TrersEns, mit einem Geleitwort 
von Prof. Dr. L. Pranptzt. Vol. I. Gleichgewicht 
und reibungslose Bewegung. Berlin: Julius Springer. 
[Price 15 marks. ] 

In an introductory welcome to this book by one of 

his old students, later one of his assistants, now of 

the Research Department of the Westinghouse Com- 
pany, Professor Prandtl voices his thanks for the 
performance of a task which he had long intended 
to perform with his own hand, to wit, the preparation 
of a text-book from his various Lecture Courses. 

These courses were ‘‘ Hydro- and Aeromechanics,” 

very largely mathematical, and ‘‘ Aeromechanics,” 

dealing more especially with applications of modern 
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knowledge to the technology of flight; the book 
has not been put into print until each section has 
been passed by the Professor as being truly in 
accord with the substance of his lectures. Dr. 
Tietjens is to be congratulated on the accuracy with 
which he reproduces that essential characteristic 
of the Professor’s genius, the instructive physical 
development of even his contributions to pure 
mathematics, and, where physical phenomena are 
to be explained, the direct formation of his argu- 
ments so that they may be used by the designer. 
A3 an example we may indicate paragraph 79, “‘ The 
Conception of Conformal Representation,” occupying 
roughly three pages, and giving a picture of the evo- 
lution and application of this process with no 
abstruse mathematics, but with an economy and 
elegance that remind the reader of a Chopin 
nocturne. It is phenomenally difficult to assess 
psychological values, but we believe that, since the 
practical applications of what is so thoroughly 
taught in this volume are to appear in Volume 2, 
it is a pity that the two valumes were not published 
together, both to sustain interest, and to make clear 
to the reader the utility (and limitations) of the 
contents of Volume 1: 

After a thoughtful introduction deploring the 
steady divergence between the developments in 
hydrodynamics and in hydraulics which only this 
century has begun to see arrested, Dr. Tietjens 
discusses fluids as collections of homogeneous but 
discrete particles, and then shows that for all 
practical purposes it is permissible to regard them as 
continua. He deals with general hydrostatics in 
the classical manner and gives very thorough con- 
sideration to the stability of air masses and the 
application of the thermo-dynamic equations in 
predicting the behaviour of gas-balloons in various 
circumstances, closing his section on statics with 
a brief consideration of surface and inter-facial 
tensions. A short discussion of the connections 
and differences between the Eulerian and Lagran- 
gian methods leads up to a very highly condensed 
chapter on the geometry of vector-fields. This and 
a later section on complex numbers we would 
have liked to see accorded lengthier treatment, 
starting from a more elementary stage, since it is 
precisely this matter of representation of complex 
quantities on a plane that always “‘heads-off” the 
hydraulic engineer, a point which the “ profes- 
sorial ” mind often fails to appreciate. The chapter 
on Potential-Flow follows the usual lines, but is 
evidence of the greater simplicity of treatment 
possible by vectorial means and of the value, in 
particular of the methods of attack formulated by 
Professor Prandtl. This leaves only some 50 pages 
in which to deal with Vortex-motions, and this, 
properly considered, is a triumph, since by no prac- 
ticable compression could the earlier classical 
hydrodynamics have dealt with a quarter of the 
matters, herein quite thoroughly discussed, within 
such a space limit. The final few pages treat of the 
effect of compressibility on the expressions just 
evolved, and with the broad solution of problems of 
force distribution by and upon any complete system, 
by application of the principles of momentum-—-or 
energy conservation. It is one of the great problems 
facing the author of such a work as this, that the 
technical press in general is usually ahead, in point 
of time, with the very latest advances made, and 
scarcely a month passes without some note or 
article appearing which casts doubt upon the con- 
clusions of even the best of text-books, and there are 
so many journals to which one would need to refer 
in order to reach even temporary finality, that 
possibly the plan of the present author not to refer 
to current literature at all is best. We look forward 
with eagerness to the appearance of the second 
(practical applications) volume, which, if it is as 
well conceived as the present one, should for may 
years remain a classic. 


Aviation of To-day: its History and Development. By 
J. NayLer and E. Owrr. London: Frederick 
Warne and Company, Limited. [Price 15s. net.] 

To produce a satisfactory popular treatise on a 

highly technical or scientific subject, generally 

requires a deeper and wider knowledge of that 
subject on the part of the author than is necessary 
for its presentation to the trained reader. Now, 
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however, that the public is in constant touch with so 
many notable achievements in applied science, there 
is a greater incentive to essay the task of explaining 
them than was formerly the case. Generally, we 
fear, the demand for such explanations is by no 
means excessive, the public being willing to accept 
the advances made with but little concern for the 
principle involved, or the difficulties overcome in 
applying them in practice. Mechanical flight is, 
perhaps, an exception to this general rule, since few 
modern inventions have made such a widespread 
and sustained appeal to the popular imagination. 
It may well be, therefore, that Messrs. Nayler and 
Ower’s book, in which the fundamental principles 
of flight are explained in a simple manner, and 
the steps by which the present position in that 
branch of applied science has been reached are 
clearly brought out, will meet with a considerable 
demand from that section of the community which 
is not content with a purely superficial knowledge of 
the subject, but would find a standard treatise on 
aerodynamics or a text book of aeroplane design 
too advanced. It will certainly form a most useful 
introduction to the subject for elementary students 
of aeronautics. 

In Messrs. Nayler and Ower’s book, the develop- 
ment of aviation is traced mainly along technical 
lines, although the outstanding historical events are 
duly recorded. Recent achievements are also 
referred to in their proper places. A brief chapter 
on the flight of animals is followed by chapters 
explaining the properties of the atmosphere, the 
elementary principles of flight, the development of 
balloons, and dynamic flight. The next chapter, on 
aeronautical science, deals with model tests in 
wind tunnels and experimental tanks, discussing 
the aerodynamic principles involved and the results 
obtained; airscrews and constructional materials 
are also dealt with in this chapter, which is a par- 
ticularly good one, as might be expected when it is 
remembered that the authors are respectively the 
secretary and assistant secretary of the Aeronautical 
Research Committee. Subsequent chapters cover 
the development of airships and aeroplanes, naviga- 
tion of aircraft, aeroplane design, the handling of 
airships and aeroplanes in the air, seaplanes, the 
autogiro, helicopters, parachutes and kites. The 
chapter on aircraft engines, which has been con- 
tributed by Mr. W. J. Stern, of the Air Ministry 
Laboratory, South Kensington, gives a great deal 
of useful information in a comparatively small 
space, which might, perhaps, be extended in future 
editions in view of the importance of this component 
to both aeroplanes and airships. The modern 
examples, however, are well chosen, and the present 
position and future prospects are clearly stated. The 
final chapters cover outstanding events in aviation, 
the position and prospects of civil aviation, and 
various uses of aircraft, including such applications 
as aerial surveying, exploration, archaeology, &c., 
and the book concludes with a good general index 
which will greatly enhance its value as a work of 
reference. A perusal of the subject matter leaves 
no room for doubt that the authors possess the neces- 
sary knowledge and ability to render their subject 
intelligible to the ordinary reader, who will be 
greatly assisted by the numerous reproductions of 
photographs, drawings, diagrams and maps with 
which the book is illustrated. There are, in 
addition, 48 coloured plates, mostly illustrating 
modern aeroplanes, which, in our view, are not 
particularly suitable subjects for colour reproduc- 
tion. The publishers, however, have done their 
work well, and have succeeded in producing a most 
attractive volume which should appeal in every 
way to the class of reader for whom it is intended. 








Coat ConsuMPTION IN MatayA.—-Figures published 
in the 1929 report of the Federated Malay States 
Railways demonstrate that during that year, coal 
forwarded from the Malayan collieries amounted to 
623,157 tons, as compared with 520,706 tons in 1928 
and 415,562 tons in 1927. Of the increased tonnage of 
1929, amounting to upwards of 100,000 tons, about 
30 per cent. was consumed in the locomotive department 
of the railways, while the balance was accounted for 
by increased supplies to private consumers. It was 
ascertained that more dredges were in operation, that 
certain mines adopted the use of coal and discarded 
firewood, and that the coal consumption of the steam 
power station at Malim Nawar, of the Perak Hydro- 
Electric Power Company, was increased. 
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oe THE WELLAND SHIP CANAL; ELECTRICAL EQUIPMENT. 
SomE account of the motors required for the : a : a i 
lock machinery has already been given, with Fe a des GeO RPE > igp egindesas Br gee : i 


illustrations, in our articles on the lock gates, &c.f 
In order to deal adequately with the electrical 
equipment, some slight repetition can scarcely be 
avoided. Only two different types and sizes of 
motors are employed to drive the whole of the ma- 
chinery at the locks. Both are of the totally-enclosed 
type, with ring-oiled sleeve-type babbitted bearings, 
and the stator and end frames split horizontally 
to enable the rotor and the stator cores to be re- 
moved without disturbing the mounting. One type 
of machine is a slip-ring motor, developing 48-5 
brake horse-power on a one-hour rating, and having 
a synchronous speed of 667 r.p.m. at 66% cycles. 
The maximum torque is 1,100 lb. ft., and the 
full load current is 53 amperes in the primary winding 
and 94 amperes in the secondary. The efficiency at 
full-load is 87-5 per cent. and the power factor 
0-815, the slip being 4 per cent. Both stator and 
rotor are star connected, and the net weight of the 
machine is 2,565 1b. The other type is a squirrel- 
cage machine, developing 13-8 brake horse-power 
on a one-hour rating and having a synchronous 
speed of 800 r.p.m. at the above-mentioned fre- 
quency. The starting torque is 190 Ib. ft., and the 
maximum torque 245 Ib. ft., the starting current 
being 68 amperes and the full load current 15-8 
amperes. The efficiency is 85-6 per cent., the 
power factor 0-81, and the slip 5 per cent. at full 
load. The weight of the machine is 1,025 lb., and 
the stator is star connected. 

With regard to the application of these motors, Fie. 747. Gate-MacuiInE Motor AnD BRAKE MECHANISM. 
we may take the case of Lock No. 1 as typical. 
In this lock, four slip-ring type motors are used for 
operating the gate leaves, four for the capstans, 
two for the fenders and one for the regulating weir ; 
the rotor of the latter, as has been mentioned, is 
specially constructed to withstand a possible run- 
away speed of 2,000 r.p.m., although it is otherwise 
identical with the other slip-ring motors. Each fender 
has, in addition, a specially-designed fractional horse- 
power squirrel-cage motor for the locking pin 
mechanism. For operating the inlet valves, four of 
the standard squirrel-cage type motors are employed, 
and four of the same type are used for the discharge 
valves. All the motors, except those with the 
special high-speed rotors, are equipped with a 
three-phase motor-operated brake, the brake motors 
being designed to withstand continuous connection 
across the line at the full voltage without over- 
heating. A retarding torque at least 25 per cent. 
greater than the full-load motor torque is provided 
by the brake. Fig. 747, annexed, shows one of the 
gate-machine motors and the brake mechanism. 

All the lock motors used during the locking 
through of a ship, viz., those for the gate leaves, 
inlet and discharge valves and fenders, are operated 
by remote master control from control desks located 
at the ends of the locks. Each motor has a control 
panel, with the necessary contactors, relays and pro- 
tective devices, mounted close to it in the machinery 
house. Fig. 748, annexed, shows the control and 
bridge motor panels installed at Lock No. 7. All the 
control panels are of 14-in. ebony asbestos, 6 ft. 3 in. 
in height, and are supported similarly to the distri- 
bution panels referred to earlier. Owing to the | 
extreme dampness of the atmosphere to which the 
apparatus on the control panels may be subjected, 
special attention was paid to the materials used in 
their construction ; ferrous metals, for instance, 
were cadmium plated wherever practicable. Special 
non-corrodible ribbon-type resistors were used with 
all slip-ring motors, the resistors being mounted 
in cadmium-plated sheet-steel boxes, while all the | 
insulation used between the riboons was of a non- 
hygroscopic character. All the lock machines are | 
equipped with limit switches, arranged to cut off the | 
motor at the ends of the movements, and also to 
complete various indicating or interlocking circuits, 
as required. The limit switches for the valve and : 
main fender motors are of the travelling-nut type Fic. 748. Conrrot AND BripGE Motor Panexs at Lock No. 7. 
geared to the machine, while those for the gate leaves 
and fender-pin motors are operated by push rods, 
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To ensure that the various lock machines can only | may be operated. As an example of the interlocking 
: Rae — | be operated in the correct sequence, each machine | arrangements we give, in Table X, on page 201, 
a. The first part of Article XVII, appeared on page 166. |i. electrically interlocked with others which must be | particulars of those used in connection with Lock 
+ Seo Enonrmznme, vel. cxxix, pages 403, 595, 729. | in a definite position before the machine in question | No. 1. 
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Fie. 749. Controt Desk or Upper ENpD or Lock No. 1. 
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Reference to the table will show, for instance, | upper end of Lock No. 1, while Fig. 750 is a plan of 
that the inlet valves must not be operated unless the | the desk for the lower end of the same lock. From 
discharge valves and lower gate leaves are closed. | these the arrangement of the switches and direction- 
This is ensured in the following manner: The control | indicating plates can easily be followed. Movement 
circuits of each of the four inlet valves are brought | of a switch handle in the direction indicated will 
through the contacts of a four-pole interlocking | cause the machine controlled by it to move in that 
relay, and the relay-operatirg coil is energised through | direction, provided, of course, that the movement is 
a circuit which passes through the limit-switch | permitted by the interlocking. The handle may be 
left in the position to which it has been moved, 
and the machine controlled by the handle will con- 

1 <elahtaies tinue to operate until it is stopped by the limit 

Item of | Equipment B with which | Equipment B | 8Witch; or the machine may be stopped in any 

Equipment A. | A is interlocked. j permitting A position by turning the handle to the mid position. 
| to operate. |The fact that the interloc king circuit governing a 

a aan particular operation is complete is indicated by the 

illumination of a coloured lamp located close to the | 


TABLE X.—Interlocking Arrangements at Lock No. 1 








| 
Signal below lock ... Fender below lower gate.. Raised. 


Fender above lower gate... Raised. 





~~. Lower gate leaves :.| Open. switch controlling the operation; for example, 
‘ Signal below lock. . ..| Danger. | = -valve inte ki ~yrenit i , 

Lower gate leaves... Fender below lower gate Lowered. } the inlet-valve inte rlocking cireult is shown to be 

Fender above Upper gate leaves . Closed. |complete by a single white light placed near the 


lower gate Fender below lower gate. Lowered. 


| group of valve-control switches, as shown in Fig. 750. 


nor eee Intake valves ‘ .., Closed. | 
Discharge valves Upper gate leaves .. Closed. | In order to enable the operator to see the progress 
year oe Discharge valves .. ..| Closed. | add callus a3 ; , 
Inlet valves pecan tf ati Closed. lof each valve in either its upward or downward 


Bridge at head of lock ..| Closed. 


movement, four lamps are placed under a frosted 
Fender above lower gates | Lowered. 


| glass cover near each switch, as is perhaps most 


, | 
Upper gate leaves | 
| 
| 
| 
| 


Bridge at Head of Upper gate leaves ..| Open. F Z 
lock Signal above lock ..| Danger. | clearly shown on the right in Fig. 749. These lamps 
Signal above lock ..| Bridge at head of lock ..' Open. 


are lighted in sequence as the valve reaches the 
| 4, 4, % and fully-open positions, respectively, and 
contacts of the discharge valves and lower gate | are extinguished in the reverse order when the 
leaves. Thus the inlet- valve control circuits cannot | valve is closing. A switch is installed at the mitre 
| 
| 


be completed until the interlock relay has been|of each pair of gate leaves, which completes a 
energised through the closing of the discharge | circuit to the control desk causing a blue light to 
valve and lower-gate limit switches. All the inter- | show when the leaves are properly mitred. Another 
locking is carried out at 550 volts. Two lock|switch is provided on each desk, the operation of 
operators are required at each lock, one to control | which removes all the interlocking, thus enabling 
the machinery at each end. The hand switches | the machines to be operated in any sequence, 

for the machinery at each end are grouped together | |if necessary. This switc h, shown in the left- hand 
on a control desk, examples of which are illustrated | top corner of Fig. 750, is normally kept locked. In 
in Figs. 749 and 750. Of these, the former is repro- | order to enable the full length of a lock to be used 
duced from a photograph of the control desk of the | for extra long vessels, the fender inside the lock may 





have to be left in the raised position, and to enable 
this to be done, the interlock cut-out switch, just 
referred to, must be held against spring pressure 
in the position shown to permit the operation of other 
machinery which could not normally be in operation 
unless the fender were down. 

An interesting device with which each control 
desk is equipped is an electrically-operated indicator 
showing the water level at both ends of the lock 
inside the gates, and the level outside the lock at the 
end nearest the desk. The indicator is shown on 
the left in Fig. 749 and on the right in Fig. 750. As 
will be clear from the latter, the indicator has two 
dials, a large one reading from 0 to 10 ft. and having 
three pointers coloured red, black and blue, respec- 
tively, and a small one reading from 250 ft. to 
300 ft., and having one red and one blue pointer. 
The two blue pointers are moved by a single rotating 
magnet, but are so geared that the larger pointer 
makes six revolutions to one revolution of the 
; smaller pointer. The two red pointers are operated 
and geared in a similar manner from a. separate 
rotating magnet, and the one black pointer is 
operated by a third magnet and geared in a similar 
; manner to the large red and blue pointers. The red 
| pointers indicate the level of the water inside the 
lock at the upper end and the blue pointers that 
at the lower end, while the single black pointer 
shows the level below the lower gate. The latter 
| level, in the case of Lock No. 1, is that of Lake 
| Ontario, which does not vary as much as 10 ft., so 
that no small pointer is required. In emptying 
| the lock, since the difference in level is 47 ft. 6 in., 
| the large red and blue pointers will each make 4°75 
ire svolutions while the small pointers will move 
| through an are corresponding to a drop on level of 

473 ft. The indicators are so arranged that, with a 
| balanced level on each side of the gate, and when 

there is no surge in the lock, the three large pointers 
| will be coincident and the two small pointers will also 

coincide. The rotating magnets which operate 
| the indicating pointers are each moved by another 
| exactly similar magnet, the latter being moved by 
| a copper float located in a well in the lock. 

Special colour-light signals are provided to indi- 
cate to the ship’s crew whether or not the lock is 
ready to receive the vessel. For this purpose, two 
lights, one red and one green, each mounted in a 
cast-aluminium box, are operated from the nearest 

‘control desk. The signals are visible at a distance 

of two miles on a bright day. The lamps used are 
of the 400-watt spotlight type, and they are located 
behind coloured lenses and in front of chromium- 
plated reflectors. Small rear lights, which may be 
focussed towards the operator, are provided so that 
he can check the operation of the signals. Local 
manual control is employed for all capstans used 
for moving vessels. Drum reversing controllers, 
handling both primary and secondary current, are 
located in a cast-iron pedestal, which also encloses 
a protective panel on which are mounted a line 
contactor, overload relay and low-voltage relay ; 
a special drum-type primary-disconnecting switch is 
also provided. Resistors, similar in design to those 
| described above in connection with the lock machi- 
| nery, are mounted in the ce upstan pit. 


(To be continued. ) 








PERMANENT Dusriay o OF Barrisn Goops In MonTREAL. 
—One result which has followed the recent reaction in 
Canada against the excessive importation of commodi- 
ties from the United States, and Canada’s adoption of 
retaliatory tariffs against her southern neighbour, is a 
growing conviction that. home manufactures should be 
brought more prominently to the notice of the purchas- 
ing public. It has been felt that a building designed 
primarily for the display of home and Empire goods 
would fill a useful function, and the erection of such a 
structure has now been decided upon. A syndicate has 
been organised representing English and Canadian 
financial interests, and a site has been secured on 
Victoria-square, Montreal. It is anticipated that build- 
ing operations will commence almost immediately. It 
is estimated that the cost of the project will be more 
than 600,000/. The entire second and third floors and 
part of the first floor of the building will be devoted 
to a permanent exhibition of Canadian and British goods. 
The most modern methods in the display of goods will 
be adopted, and a close study is being made of similar 
exhibitions elsewhere. ‘A large restaurant will occupy a 
portion of the ground floor, from which access may be 
had direct to the Exhibition. Special facilities will be 
provided for the rapid transit of stocks from the upper 
floors. An additional feature will be the incorporation in 
the building of a modern garage. 
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THE PACKING OF MACHINERY FOR 
EXPORT. 


We have received from Messrs. Chalmers and 
Guthrie (Merchants), Limited, 9, Idol-lane, London, 
E.C.3, representing the Registrar of the University of 
Cape Town, in England, the letter, reproduced below, 
from Professor Snape on the subject of the bad packing 
of machinery. We hope that the letter will induce 
firms in this country to pay more attention to this 
very important point than is often given to it. 

January 12, 1931. 

The Registrar, 

Department of Civil Engineering. 
University of Cape Town. 


British MacHingEs RECEIVED IN Bap ConpDITION. 


Str,—For our new laboratories at Groote Schuur, this 
department has recently received, through the Univer- 
sity’s London agents, a shaping machine from a British 
firm. After waiting for it five months, this machine 
arrived, in very bad condition, in a light packing case, 
almost falling to pieces and oozing sea water. Prob- 
ably, when the machine left the works it was in good 
condition, but when it was unpacked it looked like 
an old second-hand machine which had been in the 
open for months. The slides and gears were covered 
with thick rust, and the machine looked in a dilapidated 
condition. Practically no grease had been placed on 
the machined parts ; one could see that a dab of grease 
here and there had been put on, and when this was 
rubbed off these places were comparatively bright. 
The nails in the case were rusty, and the boards could 
be pulled apart by hand with the expenditure of little 
force. There was no waterproofing paper inside the 
case, and the joints of the boarding were open about 
} in. in width. If the machine had arrived in such 
bad condition in a place in Britain, there is no doubt 
that it would have been sent back to the works at 
once. It is another matter in South Africa ; one has 
waited months for the machine and one cannot afford 
to send it back to Britain and wait many more months 
to get another machine. We had Lloyds’ surveyor to 
see this machine, but he told us that our only claim 
could be the time taken to clean it up. When we clean 
these slides and gears they cannot be in the same 
true condition as they were originally. Emery paper 
cannot leave these faces as accurate as a grinding 
machine. 

We have also recently received from another British 
firm another machine—a three-throw pump. The 
condition of this was not so bad, but even here the 
machined surfaces were rusty. The case was a very 
strong one, but again, there were open joints, and 
only a little waterproofing paper on the top and none 
round the sides. 

Now these criticisms do not apply to machinery 
received from Germany. Here the cases are made with 
tight joints, plenty of waterproofing paper inside, all 
bright parts well greased and other surfaces covered 
with an easily removed paint. The consequence is 
that, when the grease and this paint have been taken 
off, these German machines look exactly as if they 
had just left the shops. 

In the case of the shaping machine, the annoyance 
is particularly great, because a 201. preference was 
given to a British over a Continental firm in order that 
a British machine should be obtained. 

Last year we had the visit of Lord Kirkley’s trade 
mission to South Africa, and one of the conclusions to 
which it came, to account for the falling percentage of 
British trade with the Union, is stated to be bad packing 
for shipment, a point on which the mission feels very 
strongly. 

It is to help forward the -vork of this mission that 
I have written at length. In order that this letter may 
have wider effect, and that the seriousness of bad 
packing to British trade in this country may be more 
widely known, I desire you to send copies of this letter 
to :— 

(a) The University’s agents in London. 

(6) The firm which supplied the shaping machine. 

(c) The Federation of British Industries. 

(d) The Engineering and Allied Employers’ Associa- 
tion, London. 

(e) The British Trade Commissioner at Cape Town. 

(f ) The London technical journal, ENGINEERING. 

I am, Sir, 
Your obedient servant, 
(Signed) ALFRED E. Snape, M.Sc., 
M. Inst. C.E., 
Professor of Civil Engineering. 








Arr SERVICES IN QUEENSLAND, AUSTRALIA.—Messrs. 
Sky Travel (Australia), Limited, Brisbane, have recently 
purchased an all-metal Junkers monoplane, equippe 
with a British Armstrong-Siddeley Jaguar engine, 
developing from 525 h.p. to 560 h.p. The machine is 
employed on regular passenger services from Brisbane to 
country centres. 


DEVELOPMENTS IN THE BRITISH 
WEST INDIES. 


In addition to the depressed conditions of the markets | 


for their agricultural produce, the British West Indies 
experienced further troubles in the year 1930 through 
plant diseases and insect pests. In spite of this, 
however, efforts to introduce the cultivation of tro- 
pical fruits, as well as vegetables for the Canadian 
markets, have been proceeded with, and much activity 
1s being devoted to improving the economic con- 
ditions. A report, prepared for the Department of 
Overseas Trade, on ‘‘ Economic Conditions in the 
British West Indies and Contiguous British Terri- 
tories,” by Mr. J. L. Wilson Goode, shows what is 
being done. A Sugar Commission was appointed in 
the autumn of 1929, which has now reported on the 
whole field of the industry, and hopes are entertained 
that its labours will lead to improvement. Other 
activities in progress are the stimulation of interest 
in the crushing of surplus coconut production to obtain 
oil, as well as the use of the same raw material for the 
preparation of other products for which there is a 
good demand. With regard to logs, lumber and wood 
products the report shows an improvement in the year 
1929, as compared with the previous year, but the figure 
was still far below that for 1927. Mahogany is of great 
importance to British Honduras, for its value ac- 
counts for 38 per cent. of the total exports from the 
Colony. Greenheart is in increasing demand owing to 


SOME METHODS OF GOLD MINING.* 
By James WuireEnovussE, M.Sc., M.Inst.C.E. 


| _In the mines of the Witwatersrand, where the sinking 
of deep vertical shafts has been general in recent years, 
and where ore-raising capacity is of primary import- 
ance, timbered rectangular shafts have been used in 
some cases, but for depths of 6,000 ft. to 7,000 ft., 
lined circular shafts are used, in which water can be 
collected and piped away, a dry atmosphere being 
necessary to conserve the cooling power of the ventilat- 
ing air. Shaft-sinking is done with jack-hammer 
drills, and in good ground a depth of 300 ft. below 
the last walling is usually excavated before sinking 
is stopped for lining the shaft. Mass-concrete lining 
is usually supported on a concrete ring keyed into 
the rock. The equipment of circular shafts exceeding 
3,000 ft. in depth may provide for the use of one or 
two hoists. In the latter case, a large hoist operates 
two cages, and a pair of skips or cages are worked by 
a smaller hoist. 

The equipment at the City Deep Mine might be 
taken as an example of the use of one hoist. The cages 
run in rail guides to a depth of 4,500 ft., and from 
the bottom of this shaft a second shaft was sunk to 
| a further depth of 2,500 ft. Concrete rings support 

the first 3,000 ft. of the upper shaft, and walling is 
|used below this length. The surface hoisting engine 
|is of the Ward-Leonard type, designed to raise eight 
| tons with an operating cycle of 115 sec. The Ward- 





the great number of marine works, such as piers and | Leonard hoist for the lower shaft is of the geared type, 
wharves, at present under construction throughout | and is installed at the 4,500-ft. level. The choice of 
the world, and the extensive reclamation schemes in| a hoisting rope for the upper shaft is discussed, and 
Holland. Mineral oil production in Trinidad is growing | reasons are given for the selection of the flattened- 
at such a rate that it is anticipated that it will soon | strand type. Details are given of the cost of sinking 
exceed that from any other part of the British Empire. | to 7,000 ft. and of the equipment of the shafts, which 
The importance of this export may be gauged from the | amounted to a total of 931,7821. 
fact that in 1929 the value of petroleum products} Pumping is usually performed by centrifugal pumps 
exported from the Colony was more than double that working against heads ranging up to 3,000 ft. The 
of cocoa, and nearly three times as much as the pro- | mines are developed so as to concentrate the ore to 
ducts of the sugar cane. Dried and crude asphalt are facilitate mechanical handling. Haulage is generally 
exported in quantity, the former to almost every by electric trolley locomotives, but storage-battery 
part of the world and the latter to the United States | locomotives are used for light loads in less permanent 
of America. ; | places. Development, which is done in hard quartzite, 
Broadly speaking, sugar and its by-products, rum | is carried out with rock-drills of the hammer type. 


and syrup, are the only agricultural products of the 
Colonies requiring industrial treatment prior to trans- 
portation to refining or consuming centres. Internal 
competition and high tariffs in foreign countries 
make it compulsory that economical working should 
be ensured. For this purpose, modern machinery is 
necessary, and this involves the investment of further 
capital from other than local sources. British capital 
has, in the main, developed the British West Indies, 
with the single exception of the banana industry of | 
Jamaica, which is controlled by American concerns. | 
Since the formation of the Jamaica Producers’ Asso- 


Improvements in procedure and in the composition 
and treatment of the drill steels have brought about a 
substantial saving in the last two years. Great 
progress has been made in recent years in the breaking 
of ground, which is now done by a jack-hammer 
machine, the direction of holes to be drilled being 
determined by an instrument known as the “ hole- 
director.” 








Tue Iron AND STEEL InstITUTE.—The Sixty-Second 
Annual Meeting of The Iron and Steel Institute will be 
held at The Institution of Civil Engineers, Great George- 


ciation and the institution of a direct shipping line to | street, London, S.W.1, on May 7 and 8next ; the President- 
England, British capital has been attracted to the | elect is Sir W. Charles Wright. The Annual Dinner will 
industry and the American domination has_ been | take place at the Connaught Rooms, Great Queen-street, 





decreased. The import trade of the West Indies is | 
by no means a close preserve of the United Kingdom, | 
but the balance of trade is decidedly in her favour. | 
Canada, through the institution of a trade agreement 
and the establishment of steamship communications, | 
is now expanding her trade, but almost entirely at | 


the expense of the United States. Motor vehicles of | Os Mosers, Harnischfeger Corporation, 


London, W.C.2, on May 7, at 7 p.m. The Annual Autumn 
Meeting is to be held at Swansea from September 22 to 
24 next. The offices of The Iron and Steel Institute are 
at 28 Victoria-street, London, S.W.1. 





PersonaLt.—Mr. W. Harnischfeger, formerly vice- 
president, has been elected president and treasurer 
Milwaukee, 


all types are mainly obtained from the two great North |U.S.A., in succession to his father, the late Mr. H. 
American territories, but the United Kingdom supplies | Harnischfeger—The address of Messrs. Anglo-Oriental 


a large proportion of implements and tools, metals, 


hardware, electrical equipment, agricultural machinery, | London, 


and the plant for sugar manufacture, as well as cotton 
goods and woollens. Railway materials are mostly 
obtained from British manufacturers. 

Many of the Colonies have new public works under 
construction. Road construction is in progress 
throughout the territories, while a new water supply 
scheme for Trinidad has received approval. A deep- 


water harbour scheme for Port of Spain was submitted | 


to the Imperial Shipping Committee, but failed to 
receive approval for the present, because of the position 
of the staple industries. In British Honduras, a 
British-made dredger has been set to work to reopen a 
channel in Belize Harbour. In the development of 
trade between Jamaica and the United Kingdom, the 
Jamaica Direct Fruit Line has proved of great value. 
Its further extension is contemplated this year, when 
an additional ship, at present under construction, will 
be put into commission. American air services have 
been extended to the Colonies, and Atlantic Airways, 
Limited, has been formed in the United Kingdom to 
establish a British air service within the West Indies. 








British CRUDE-OIL CENTRAL-HEATING INSTALLATION 
REQUIRED FoR Spatn.—The Secretary of the Spanish 
Chamber of Commerce, 5, Fenchurch-street, London, E.C.3, 


d | has informed us that he has been asked for the name of the 


British firm supplying crude-oil burning plant for central- 
heating installations. Full details may be obtained on 


application to him, at the above address, quoting | 


Reference No. R.102. 


{ 


| Mining Corporation, Limited, is now 55-61, Moorgate, 
E.C.2.—On March 1, Messrs. International 
|/Combustion, Limited, Messrs. Underfeed Stoker 
|Company, Limited, and Messrs. Combustion Steam 
Generator, Limited, will move from their present offices 
| in Africa House, Kingsway, to Aldwych House, Aldwych, 





| London, W.C.2.—Messrs. The British Reinforced Con- 
|erete Engineering Company, Limited, have appointed 
| Mr. Dan Jones, ‘“‘ Wayside,’’ Heathwood-road, Cardiff, 
| to be their representative for the sale of B.R.C. reinforce- 
ment in Wales and Monmouth, in succession to Mr. A. O. 
Hughes.—Mr. A. T. Starr, who, for three years, has been 
engaged in the laboratories of Messrs. International 
Telephone and Telegraph Company, has been appointed 
to the staff of Faraday House Electrical Engineering 
College, Southampton-row, London, W.C.1.—-Messrs. 
The Steel-Mesh Road Surface Company, Limited, Park- 
street, Birmingham, have registered a new company 
under the name of Messrs. Surfastal, Limited, in order 
further to develop a new product, Surfastal-Unimats, 
specially designed for use with concrete, granolithic or 
other rigid surface material.—Messrs. Alfred Herbert, 
Limited, Coventry, have been appointed sole agents 
in this country for the lathes and special machines 
manufactured by Messrs. R. K. Le Blond Machine Tool 
Company, Cincinnati, U.S.A.—Mr. G. F. Dowding has 
been appointed by Messrs. Farmer, Stedall and Company 
to act as general manager for the development of sales of 
Reinecker machine tools in Great Britain. Arrange 
ments have been concluded for centralising this depart- 
ment at 38, Albert-embankment, Vauxhall, London, 
§.E.11, which, in future, will be known as the Reinecker 
sales office. 








* Abstract of a paper read before the Institution of 
Civil Engineers on Tuesday, February 10, 1931. 
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LABOUR NOTES. 


READERS who have intimate knowledge of the present 
state of the British engineering industry will not 
dissent from Sir Allan Smith’s view that the proposals 
made by the Engineering and Allied Employers’ 
National Federation at the recent Conference with the 
trade unions in London represent, if accepted, no 
more than a reasonable contribution by the work- 
people towards the solution of the trade’s difficulties. 
The difficulties due to external causes were fully 
described in the pamphlet entitled British Engineer- 
ing Industry—Realities and Problems, which was 
issued in November, last year. In the course of the 
speech which he delivered at the conference with the 
trade unions on January 30, the Chairman of the 
Employers’ Federation set forth the difficulties due 
to internal causes—of which the principal one is the 
high labour cost arising from the operation of extremely 
unintelligent and almost wholly unnecessary working 
conditions imposed by the trade unions. The British 
engineering industry’s foreign rivals have no similar 
handicaps to impair their economic efficiency and 
cripple their enterprise. On the contrary, they enjoy 
interchangeability of workmen, and know nothing of 
demarcation troubles. Their working week is longer. 
Overtime rates are lower. Shift working is not rendered 
unprofitable by the exaction of extravagant rates; 
and where payment by results prevails the procedure 
is fairer to both sides. With these advantages, foreign 
firms are able to keep their costs to such a level that in 
world competition for work they can easily under- 
quote British engineers, saddled, as they are, with 
much higher labour costs. 


According to their Chairman, the members of the 
Engineering and Allied Employers’ National Federa- 
tion believe that approximation here to the working 
conditions obtaining abroad would be an appreciable 
relief. It would enable them to get work, and that 
was surely as desirable an end from the point of view 
of the trade unions as it was from the point of view of 
the employers. If, however, no relief were forthcom- 
ing in the shape of a re-adjustment of working con- 
ditions, the necessity of dealing with general wages 
would arise. “With regard to wages,” Sir Allan 
Smith said, “‘we will be prepared to consider the 
question in the light of the adjustment made in working 
conditions; but it is necessary to impress upon you 
that if we cannot secure prompt and adequate relief 
for the industry from adjustments of the working 
conditions, or if the present depression is prolonged or 
intensified, we shall be compelled to ask you to confer 
with us on the general wages question.’ The trade 
union representatives were, therefore, left in no doubt 
as to the exact position. Either working conditions 
will have to be adjusted in such a way as appreciably to 
reduce labour costs, or wage rates will come under 
review. If the trade unions fail to make their contri- 
bution towards the solution of the trouble, Sir Allan 
declared, ‘“‘ the employers will be left with no alterna- 
tive but to take what steps they consider necessary.” 
‘The industry,” he continued, ‘‘ has never faced such 
a crisis. If an effort is made for the purpose of re- 
covery in the industry jointly, and with the goodwill 
of both employers and workpeople, the chances of 
speedy and lasting benefit to all are immeasurably 
great. But the effort cannot, and must not, be delayed 
by any lack of co-operation. I, therefore, commend 
what I have put before you to-day to the most earnest 
consideration of your members, so that when deciding 
their policy, they may have due regard to the declining 
position of the industry, and the possibility of its relega- 
tion to a subordinate position instead of the position of 
premier manufacturing industry of the world which 
until the war it maintained.” 


It was indicated to the trade union representatives 
that, in the opinion of the employers, immediate and 
direct relief might be afforded to the industry by 
adjustments of (1) the working week; (2) overtime ; 
(3) night shift ; (4) double-day shift and/or three-shift 
system ; (5) payment by results. On the question of 
the working week, the employers believed, it was 
stated, that it should be increased from 47 to 48 hours, 
in order “‘ that the industry should have full advantage 
of the proposed legal maximum,” and that, as was 
the case when the 47-hours’ agreement was signed, 
“the present weekly wages should not be affected.” 
The employers proposed, Sir Allan said, “ that over- 
time should be computed after a full week, and be paid 
for, as to the first four hours in any day, at the rate 
of time and a-quarter, and for the remainder at time 
and a-half.” They believed that the length of the 
night shift ought to be extended, that a reasonable rate 
for it was the day rate plus one-ninth, and that the 
payment for overtime ought not to exceed that on day 
shift. Dealing with the question of the shift system, 
the employers’ Chairman said :—‘‘In regard to the 
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first two shifts it would appear desirable to maintain 
the ordinary rule, and in regard to the third shift, 
which is of the nature of a night shift, the night shift 
allowance might be paid in respect of the hours worked 
on that shift.” 

The machine question was exhaustively examined 
by Sir Allan, who claimed that it was generally 
acknowledged that the discretion provided for in the 
1898 agreement, and repeated in 1907, must be, and 
had, in fact, been, exercised in the light of three 
considerations :—(1) The machine; (2) the work to 
be done on the machine; and (3) the skill required 
of the operator. It was difficult, if not impossible, to 
see upon what other basis the operations in an engineer- 
ing factory could be carried on. The question of the 
manning of hand operations was, it was added, anala- 
gous to the question of the manning of machines in 
fact and in implication. The logical result of a con- 
sideration of demarcation difficulties, and of the position 
outlined in relation to the manning of machines and 
hand operations was, it was suggested, acceptance of 
the principle of the interchangeability of workpeople. 
Agreements on the subject of payment by results should 
include, the employers thought, a clause in the follow- 
ing terms :—‘“‘ Prices and bonus times once established 
may not be altered except for the following reasons :— 
(a) A mistake in the calculation on either side ; (b) the 
material, means or method of production, or the 
quantities are changed ; (c) a mutual arrangement has 
been come to between the employer and the worker in 
the same manner as a new price is arranged.” It 
was also proposed that the percentage of capacity to 
earn, agreed or recognised, should in cases where it 
exceeded that amount, be altered to 25 per cent. 
Another conference, at which the trade union repre- 
sentatives will, no doubt, disclose their attitude, 
towards the various proposals, is to be held in the 
first week in March. 





An official return issued last week stated that 
payments out of the Unemployment Fund during 
the financial year 1929-30, exclusive of repayments 
of Treasury advances, had amounted to 53,397,4961., 
or 295,858/. less than in the previous twelve months. 
Receipts, other than advances from the Treasury, 
amounted to 50,367,394/., or 8,058,1027. more than in 
1928-29, the increase being mainly due to additional 
sums drawn from the Vote for the Ministry of Labour 
by way of Exchequer contributions. The adverse 
balance of the Fund at March 31, 1930, was, therefore, 
increased by 3,030,102/. to 39,042,1487. Of the year’s 
receipts, contributions from employers and employed 
persons totalled 30,935,976/. The ordinary Exchequer 
contribution amounted to 15,426,385/., and the addi- 
tional contribution in respect of transitional benefit 
to 3,985,000/. Advances received from the Treasury 
amounted to 7,820,000/. Of the amount expended, 
45,964,148]. went in unemployment benefit, including 
transitional benefit, and amongst the other outlays 
were refunds of contributions, 125,9771.; grants 
towards courses of instruction, 24,853/.; travelling 
expenses of insured contributors, 11,776/.; adminis- 
trative expenses, 5,462,513/.; and interest on Treasury 
advances, 1,808,227/. Repayments of Treasury ad- 
vances totalled 4,830,000/. The balance of Treasury 
advances outstanding at March 31, 1930, was 
38,950,0001. Since then, the statutory limit of such 
advances has been raised to 70,000,0001. 


M. Picquenard, the representative of the French 
Government on the Governing Body of the International 
Labour Office, stated recently, at Geneva, that the 
French Ministry of Labour had since the beginning of 
January been making an inquiry into the number of 
unemployed in France. The inquiry was restricted 
to all French industrial concerns employing 100 or 
more workers, and its results showed that there were 
in France at present about 350,000 persons entirely 
without work, and about 1,000,000 partially employed. 
Commenting on the statement, the Paris correspondent 
of the Manchester Guardian says :—*‘ If these figures 
refer only to the industrial concerns where inquiries 
were made, the total number of unemployed must be 
rather larger. In any case, M. Picquenard’s figures 
show that France is already affected by the world 
economic crisis to a much greater extent than anybody 
has hitherto suspected, or than would be suggested 
by the official statistics of the number of persons in 
receipt of unemployment allowance from the 20 
regional unemployment funds in France.” 





In an interview given to a representative of the 
newspaper, J1 Sole, Mr. Bottal, the Italian Minister of 
Corporations, emphasised the saving to the nation 
that would result from the reduction of wages and 
salaries which was a feature of Fascist economic policy. 
There would be, he said, a saving of 1,000 million lire 
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in industry, 1,000 million lire in agriculture, 440 
million lire in commerce, 75 million lire in banks, 60 
million lire in land transport and inland navigation, 
and 25 million lire in shipping, making a grand total of 
2,600 million lire. There were, he added, two ways of 
dealing with the general economic depression. There 
was the Ford system of mass production accompanied by 
mass consumption and the constant rise in the standard 
of living; in the end, however, high wages and low 
costs were contradictory terms and the American 
economic system was now feeling the depression. 
The other method was that boldly, but deliberately, 
adopted by Mr. Mussolini, of reducing incomes and 
wages in order to purge the economic system and 
combine all the forces of the nation for its defence. 


In a booklet entitled The Work of Women in 
the Metal Industry, published by the German Metal 
Workers’ Union, it is stated that, according to a census 
taken in 1925, the number of women employed rose 
during the period 1882-1925 from 18,000 to 268,000, 
a much bigger increase than that which took place 
among male workers, the number of the latter increasing 
only fivefold during the same period. In 1882, the 
percentage of women employed was 3-31, the corres- 
ponding figure for 1925 being 9-9 per cent. The 
proportion of women employed varied considerably 
in the different branches of the industry, being 68 per 
cent. in the toy-making trades, 46 per cent. in the pre- 
cious metals trades, 42 per cent. in the needle and pin 
trades, 38 per cent. in the electrical trades, 37 per cent. 
in the ironmongery branch, and 35 per cent. in the 
watch and clock trade. Despite the great increase 
in the numbers employed, very few of the women are 
skilled workers. Male apprentices constituted 6-32 
per cent. of the total number of workers employed, 
while women apprentices only totalled 0-37 per cent., 
of whom the majority were employed in the working 
of precious metals. 


In January, the home branch membership of the 
Amalgamated Engineering Union decreased from 
192,345 to 190,949, and the Colonial branch member- 
ship from 26,114 to 25,939. The number of members 
in receipt of donation benefit declined from 31,217 to 
30,320. The number in receipt of sick benefit increased 
from 5,237 to 5,533, and the number in receipt of 
superannuation benefit from 11,289 to 11,345. The 
total number of unemployed members increased from 
39,129 to 39,317. 


On February 2, the numbers of persons on the 
registers of Employment Exchanges in Great Britain 
were 1,887,281 wholly unemployed, 624,388 tempo- 
rarily stopped, and 112,567 normally in casual employ- 
ment, making a total of 2,624,236. This was 31,586 
more than a week before, and 1,115,638 more than a 
year before. The total on February 2 comprised 
1,882,413 men, 74,286 boys, 600,845 women, and 
66,692 girls. During the four weeks ending January 26, 
1931, the number of vacant situations filled through 
the Employment Exchanges and Juvenile Employment 
Bureaux was 165,282, compared with 156,538 in the 
four weeks ended January 27, 1930. 


Last month, the average numbers of persons on the 


| registers of Employment Exchanges in Great Britain 





were 1,866,013 wholly unemployed, 640,135 tempo- 
rarily stopped, and 107,601 normally in casual employ- 
ment, making a total of 2,613,749, of whom 1,730,012 
were men aged 21 and over, 143,772 men aged 18 to 
20, 73,012 boys aged 14 to 17, 505,612 women aged 
21 and over, 95,901 women aged 18 to 20, and 65,440 
girls aged 14 to 17. 


A delegate meeting of the Weavers’ Amalgamation 
was held on Saturday further to consider the dispute 
with the employers over the “‘ more looms per weaver ”’ 
system. At its close, Mr. A. Naesmith, the general 
secretary of the workers’ organisation, said :—‘* The 
General Council had placed before them a full report 
of the London conversations between the central 
committee and the Prime Minister and other members 
of the Cabinet. They accepted that report after 
discussion. They also discussed at great length the 
situation created by the lock-out, and emphatically 
declared that they are not prepared to give their central 
committee authority to proceed with a fresh ballot of 
the members of the amalgamation on the question of 
a scientific experiment with the more looms per 
weaver system. The feelings and opinions in their 
districts, as expressed by the delegates, are stronger 
against the employers’ proposals now than at the 
beginning of the lock-out. In no uncertain fashion 
the delegates indicated that they are not prepared to 
allow negotiations on these proposals.” 
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So well as a scientist and astronomer. Although | of installing the elements of algebra and Euclid into 
THE LATE HON. SIR C. A. PARSONS. | not yet past his thirteenth year when Ball was at | the mind of the famous man who has revolutionised 
As we go to press we learn with great regret of | Birr Castle, Sir Robert gives a clear proof that the use of steam by his invention of the steam 
the death of the Hon. Sir Charles Algernon Parsons, | “the child was father to the man” in the case} turbine. It would seem that he inherited his father’s 
which occurred Jate on Wednesday, February 11,|of the future inventor of the steam turbine. | brilliant mechanical genius, with an enormous 
while he was on a cruise to the West Indies. Sir | Sir Robert writes in his ‘‘ Reminiscences,” that the | increase in its effect on the world.” 
small workshop at Birr Castle was “the constant} In later years, Sir Charles was wont to regret that 
resort of my youngest pupil, the Hon. Charles | he hadnottheadvantage of a public school education. 
pioneer, who, perhaps more than any one person, | Parsons. In this little den he was always making | Without disparaging for a moment the influence on 
has contributed to that great development in the | all sorts of machines. I remember two of his early |character derived from such a training, we prefer 








Charles was seventy-seven years of age, and by his 
demise engineering science and industry loses a 





design and manufacture of prime movers using steam 


which is so striking a feature at the present time. | 
Sir Charles was the fourth son of the third Earl 


of Rosse, and received 
his early education pri- 
vately and at St. John’s 
College, Cambridge. His 
whole life was a contri- 
bution to science, his 
researches extending, as 
has been well said, from 
microscopic particles to 
huge Atlantic liners, and 
he was actively engaged 
on researches into many 
widely differing — pro- 
blems up to the time of 
his death. 

Sir Charles must be 
classed as an experi- 
menter of the first order 
rather than as an in- 
ventor, great as were 
his achievements in the 
latter role ; it is another 
case of the means being 
essential to the end. It 
is true he set out in his 
work of research with a 
fixed intention of reach- 
ing a definite end, at 
least in respect of the 
turbine, but his mecha- 
nical genius was dis- 
closed as much in his 
experimental methods 
as in his final inven- 
tion. Fortuitous cireum- 
stances or fortunate 
discovery were never his 
lot. He had to work 
hard to attain his objec- 
tive, and his ingenuity 
in devising apparatus 
was as effective in this 
procedure as his great 
and broad knowledge of 
science. 

The scientific bent was 
in some measure here- 
ditary, and was nurtured 
in happy environment 
and under distinguished 
tutelage. His father, the 
Karl of Rosse, of astro- 
nomical fame, decided 
that his sons should be 
trained at home, and 
practically from his 
birth, on the 13th July, 
1854, the subject of our 
memoir lived in a scien- 
tific atmosphere, for 
Birr Castle was open 
house to men of high 


achievement, and many 


THE 


were induced to visit it, | 
| pressure as recorded in a barometric tube, this | epicycloidal rotary engine with revolving cylinders, 


not only because of the charm and scientific know- 


ledge of the host, but 
celestial telescope, then 
Moreover, Sir Charles, 


because of his wonderful 
the largest in the world. 


with his brothers, had a 


succession of distinguished tutors, namely, Dr. 
Stoney, his brother—Bindon Stoney, the Rev. T. 


Gray, later a distinguished Senior Fellow of Trinity 
College, Professor Purser, afterwards Professor of 
Mathematics at Belfast, and Sir Robert Ball, later 
the Astronomer-Royal, while Sir Charles, in after 
life, declared that he had learned from his father 
the first principles of mechanical construction in 
engineering, since his lordship was a skilled engineer | 





contrivances. One of them was an air cane and the| to accept the undoubtedly superior qualities, so 
other a sounding machine, which he afterwards | far as mechanics are concerned, of the foundation 
used with success in his father’s vacht Titania.' laid by the unique environment and training at 
Birr ; we even question 
whether there might 
not have been some 
hindrance to the de- 
velopment of innate 
or hereditary qualities 
during a public school 
regime. Suffice it to say 
that when, after a short 
period at Dublin Uni- 
versity, Sir Charles 
entered St. John’s Col- 
lege, Cambridge, at the 
age of nineteen, there 
were none of his com- 
peers better able to 
assimilate the teaching 
of the class room or the 
influence of university 
life or of sport, notably, 
boating, winning his col- 
lege “ pairs” and rowing 
in the first boat of his 
college, then fifth on the 
river. His three years’ 
course terminated with 
the winning of high 
honours as_ eleventh 
wrangler. At the age of 
twenty-two he became 
pupil apprentice at 
Armstrong’s works at 
Elswick. where he con- 
tinued for four years. 
Later in life Parsons 
acknowledged his great 
indebtedness to the ex- 
ample of Sir William 
(afterwards Lord) Arm- 
strong. He said that 
he had been immensely 
impressed by his mecha- 
nical genius, the lay-out 
of his experiments, his 
remarkable powers of 
mechanical diagnosis, 
and his extraordinary 
attention to minute 
details in critical cases 
of difficulty. Indeed, 
these qualities were 
faithfully reproduced in 
Sir Charles himself 
throughout his engineer- 
ing career, a fact which 
once more establishes 
the ascendancy of per- 
sonal example to youth. 
Even when an appren- 
tice Parsons gave scope 
to his inventive inge- 
nuity, his most notable 
The depth of water was ascertained by measuring ; successes being valve motions and the four-cylinder 


Late Hon. Str Cuartes A. Parsons, K.C.B., F.R.S. 


being, of course, the principle now so well known | which were then manufactured by Messrs. Kitson 
in Lord Kelvin’s sounding machine. With the | of Leeds, and of which he had made models when at 
assistance of his brother, the future inventor of |Cambridge. This engine differed from all those of 
the steam turbine also made a steam engine, and | the period, for not only did the crankshaft revolve. 
I well remember the delight they took in grinding | but the cylinders rotated round it, making half 
the reflector of a telescope in a machine which was|as many revolutions as the shaft.* It followed 
driven by the home-made engine.” It may be | naturally that, with the termination of his appren- 
added that some three years later, in 1868, they | ticeship, Parsons should join Messrs. Kitson in the 
also constructed a steam motor carriage of about | capacity of experimentalist, and there he continued 
4 h.p. with cardan shaft, bevel drive and gear box. | two years, until 1883, his chief work being on the 
Again, Sir Robert Ball writes : * It has always been | — _- _ 

a great satisfaction to me that I had the great honour | * See ENGINEERING, vol. xxxix, page 449 (1885). 
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propulsion of torpedoes by rockets. The flame 
acting upon “ spinners,” the water filling the spiral 
chambers being ejected by the gaseous pressure. 

The epicycloidal engine and its limitations stimu- 
lated thought on the steam turbine. The records 
of thermodynamics are strewn with failures, mechani- 
cal and otherwise, of efforts to solve the problems 
of the steam turbine. Notwithstanding these, 
perhaps because of these, Parsons scrupulously 
refrained from making any study of patents; they 
might have proved disheartening ; they might have 
made it more difficult to adopt an entirely new angle 
of view, which was most essential to success. He 
approached the problem from the analogy of the 
water turbine. His guiding hypothesis was sound. 
He assumed that by splitting up the fall in pressure 
over a great number of steam turbines the action 
in each would approximate to that in a turbine 
using an incompressible fluid, such as water, and that 
the aggregate of these simple turbines, which 
together would constitute his complete machine, 
would give the required efficiency, approximating 
to that obtained in water turbines. The mechanical 
difficulties were great, due in part to the necessity 
for a bucket speed equal to a large fraction of the 
velocity of the steam—a bucket speed of something 
like 220 ft. per second. It was here that great 
ingenuity and perseverance in experiment were 
essential. The first Parsons steam turbine was 
completed in 1884. It was a 4 kw. machine com- 
prising a series of rotating wheels, each complete 
in itself and corresponding to a parallel flow water 
turbine, the blades being milled out of the solid 
on the periphery of brass rings, a construction subse- 
quently superseded by one more perfect, in which 
the blades were set, and wedged with distance 
pieces in rings, with their roots in grooves on the 
drum and on the casing, as is now familiar to all. 
At that time little was known as to the theory of the 
dynamo. It was not until two years later that the 
late Professor John Hopkinson, F.R.S., put the 
theory on a firm basis ; so that the invention of the 
high-speed dynamo, with the knowledge then 
available, to run at 18,000 r.p.m., was as great an 
invention almost as the steam turbine itself. The 
mechanical difficulties met with were certainly as 
great, but they were overcome, and although the 
steam consumption of this first turbine was about 
200 lb. per kilowatt hour, the pressure being only 
60 lb. per square inch, the mechanical potentiality 
of the invention was at once recognised, one of the 
most convinced of physicists being Lord Kelvin 
himself. 

The early machines were made by Messrs. Clark, 
Chapman, Parsons and Co., Sir Charles having 
become a partner when he left Messrs. Kitson. 
He continued thus for six years, and a number of 
turbines of small size for running electric dynamos 
were constructed, the largest being of only 100 h.p. 
The dissolution of partnership deprived Parsons 
of his patent rights. He, however, established 
works at Heaton, and there, as well as at his labora- 
tory at home, continued for five years a series of 
experiments in order to produce a radial flow 
turbine, although recognising that his original 
invention, based on a parallel flow system, was 
preferable. In spite of this his experiments cul- 
minated in 1892 by the construction of a radial 
flow turbine of 100 kw. output, adapted for con- 
densing, which when tested by Sir Alfred Ewing, 
consumed only 27 Ib. of steam per kilowatt hour, 
and machines of the same type were supplied to the 
Newcastle, Cambridge and Scarborough electric 
stations. Several important improvements in de- 
tail, not only in turbine design, but in the electrical 
machine, were made, so that when the patent rights 
were recovered in 1894 (for a small fraction of the 
price originally offered to Messrs Clark, Chapman) 
a great advance became possible. It is interesting 
in this connection, however, to record that imme- 
diately preceding the recovery of his own patents, 
he had embarked on a line of experiment which 
must inevitably have resulted in the commercial 
success of the impulse principle, since introduced 
in other turbines; but his attention was deflected 
to the development of his original reaction parallel 
flow system. 

We do not propose to review at length the strenu- 
ous years of experimental research which resulted 








in successive improvements in the steam turbine, 
directed to perfect the material and form of blades, 
the method of building up the rings, the system 
of governing, the adoption of the principle of steam 
compounding, and the improvement in vacuum 
and the introduction of the vacuum augmenter, 
all of which assisted towards improved efficiency. 
Moreover, the quick advance in the size of turbines 
—in 1913 a turbo-alternator of 25,000 kw. was 
built at Heaton—contributed also to improved 
economy, and thus in the land turbo-generators the 
consumption was step by step reduced until it is 
now 94 lb. of steam per kilowatt hour. The first 
compound turbine was made in 1884, the first 
condensing turbine in 1892, superheat was first 
applied in the same year, and the vacuum augmenter 
was introduced in 1903. 

It was not until 1894 that Sir Charles was able 
to devote his attention to the application of the 
turbine for the propulsion of ships. Owing to the 
necessarily high speed of rotation, difficult problems 
connected with propeller efficiency were at once 
met with, and it was not until after three years 
experimental investigation that the famous Tur- 
binia was completed. It was wisely decided that 
separate works should be established for marine 
work, though Parsons himself was responsible for the 
exploitation of his invention and the necessary 
experiments at both establishments. Here again 
we must deny ourselves the satisfaction of review- 
ing in detail the development of the marine turbine, 
because this has already been done in a compre- 
hensive volume issued from the offices of ENatn- 
EERING.* Characteristic ingenuity was displayed 
by Parsons in the construction of the first and 
second models of the Turbinia, the former 2 ft. 
long and the latter 6 ft. long. It gave promise of a 
speed of 34 knots, with a ship of only 100 ft. length, 
9 ft. of beam and 8 ft. of draught, when the displace- 
ment was 44 tons. Results in the vessel itself proved 
disappointing, because of the excessively high slip 
of the first single-screw propeller fitted; it was 
48-8 per cent. when running at 1,730 revolutions. 
A larger propeller was adopted and next three pro- 
pellers on the one shaft. The trouble was diagnosed 
as cavitation, and there followed another series 
of most valuable experiments, with ingeniously 
devised apparatus, to solve this problem. Ulti- 
mately it was decided to replace the single shaft 
by three shafts driven by three turbines in series. 
The result was the attainment of a speed of 34 knots, 
the slip of the wing propellers being 253 per cent. 
and of the centre propellers 174 per cent. The 
consumption of steam was 16} lb. per horse-power 
hour. Here again the point was the establishment 
of mechanical success in the turbine and the demon- 
stration of immense possibilities. The speed 
performance of the Turbinia at the Victorian 
Diamond Jubilee Naval Review, in 1897, attracted 
great attention to the system, and so rapid was the 
conversion of technical and public opinion in favour 
of the turbine for marine propulsion—much more 
rapid than in the case of the land turbine—that, 
although the first naval vessel was only completed 
in 1897, the first merchant vessel in 1901, the first 
British cruiser (the Amethyst) in 1905, and the first 
British battleship (the Dreadnought) in 1906, by 
1917 Atlantic liners with turbines of 80,000 h.p. 
were in use in the merchant service. Concurrently 
with improvement in the land turbine, correspond- 
ing advances in the marine turbine were made, so 
that to-day the coal consumption has been reduced 
to less than 1 Ib. per shaft h.p. per hour. The 
turbine is now universally adopted for the .pro- 
pulsion of warships and all high-speed vessels in 
the merchant service use the same prime mover. 
As invaluable to oceanic transport service was Par- 
sons introduction of helical gear for reducing the 
relative speed of the turbine to that of the propeller, 
so that the turbine could run at the maximum rated 
speed required for high thermodynamic efficiency, 
while the propeller revolved at the low speed con- 
ducive to propulsive efficiency. This latter in- 
vention is almost as great in its commercial results 
as the invention of the turbine itself. Thus Lord 
Kelvin was only anticipating events when, in the 
nineties, he characterised the Parsons turbine as 








*«The Evolution of the Parsons Steam Turbine,” 
published in 1911 from the offices of ENGINEERING. 


“ the most important development in steam engines 
since the days of James Watt.” No more material 
evidence of the advantage of the turbine has been 
disclosed than the remarkable speed with which 
the opposing fleets at the Battle of Jutland in 1916 
were manceuvred, transcending anything conceived 
or acted upon in naval tactics in former manceuvres ; 
not only were the British fighting ships fitted with 
Parsons turbines, but this was also the case with the 
ships of the opposing fleet. 

As has already been said, Sir Charles did not 
restrict his exceptional knowledge and insight to 
the solution of problems of immediate utilitarian 
value. As long ago as 1888 he studied the behaviour 
of different bodies, particularly carbon under high 
pressure, and succeeded in converting this sub- 
stance into graphite. He was less successful when, 
some twenty years later, he attempted to crystallise 
carbon by heating it in an electric furnace and 
subjecting it to a pressure which would prevent 
it from volatilising. The pressures employed in 
these experiments were produced hydraulically 
and represented the maximum that could be 
obtained in this way. To reach higher limits a 
bullet was fired from a rifle into a hole bored in a 
block of steel, the substances to be compressed 
being placed either in the bottom of the hole or in a 
cavity formed in the nose of the bullet. By dis- 
charging the bullet with a muzzle velocity of 5,000 
ft. per second it was found possible to obtain 
pressures of 2,000 tons per square inch without, 
however, persuading the carbon to crystallise. 
Another important investigation, which he carried 
out in conjunction with Mr. 8. 8. Cook, was the 
determination of the cause of erosion of high-speed 
screw propellers. This showed that a very import- 
ant part in this phenomenon was played by water 
hammer. The main research on this subject was 
dealt with in a paper read before the Institution 
of Naval Architects, in 1919. 

Coming to more recent years, perhaps his most 
important contribution to engineering development 
was to show that by employing higher steam pres- 
sures and temperatures in marine work it was possible 
to obtain higher efficiencies and a proportional 
economy in coal consumption. This demonstration 
was made in 1926 and took the form of equipping 
the Clyde pleasure steamer, King George V, with 
boilers supplying steam at a pressure of 550 Ib. 
per square inch and a temperature of 800 deg. F., 
to a 3,500-h.p. turbine. The experiment was in 
the main successful and the correctness of the 
idea has been proved by the results obtained on 
the most recent vessels of the Canadian Pacific 
Company, which were given by Mr. J. Johnson, 
in a paper read before the Institution of Naval 
Architects, in the spring of 1929. 

Sir Charles, of course, never lost his interest in 
steam turbines, and reviewed the progress that 
has recently been made in their design in two 
important papers, which he read before the British 
Association in 1929, and at the World Power 
Conference in Berlin last year. In these he pointed 
out that in addition to an increase in the steam 
pressure and temperature, higher economy was 
to be sought in the use of regenerative heating, 
both of the feed water and of the steam after partial 
expansion. He added that these developments, 
accompanied by the demand for larger and larger 
units, emphasised the value of a more economical 
utilisation of the materials used in construction, 
and had lead to the increasing employment of 
higher quality steel, multiple exhausts and impor- 
tant modifications in the design of the condensing 
equipment. These changes are reflected in the 
design of the more recent units for which Sir Charles 
has been responsible, one of the most noticeable 
of which is the 40,000-kw. set installed in the 
Brimsdown station of the North Metropolitan 
Electric Power Company, while it may be presumed 
that they have also been taken into consideration 
during the conferences which are now being held on 
the type of machinery which shall be used on the 
new Cunard liners. In these conferences, Sir 
Charles has himself been playing an important part. 

The 40,000-kw. set we have just mentioned is 
further notable from the fact that it is coupled to 
an alternator, running at 3,000 r.p.m. and generating 
current at 33 kv. To generate at this pressure 
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enables the amount of copper for a given output to 
be reduced, both in the alternator itself and in 
the connecting cables. This important departure, 
which, it is not too much to say, opens up a number 
of interesting possibilities, is dependent on the use 
of a special type of stator conductor, which allows 
an increased phase voltage to be obtained without 
increasing the voltage gradient across the insulation. 
Sir Charles made a further contribution to alternator 
design, in a paper which he read in collaboration 
with Mr. H. M. Duncan before the Iron and Steel 
Institute in May, 1929. This contained a description 
of a new method of casting the large ingots required 
for the rotors, an essential feature of which was a 
pre-heated mould, to which molten metal was 
constantly supplied, so that even cooling could be 
secured and internal stress and non-metallic inclu- 
sions eliminated. 

The paper on propeller erosion, to which we 
have already referred, was followed in 1927 by a 
valuable contribution on the occurrence of this 
phenomenon in surface condenser tubes. As a 
result of experiments, it appeared that one of the 
chief causes of this phenomenon was the turbulent 
motion of the water in the water-box, and that this 
might be mitigated by enlarging the area of the 
inlet passage, so as to reduce the velocity of the 
water as far as possible before it entered the box or 
entirely removed, by arranging a grid of suitable 
mesh in the box itself. 

Sir Charles was a frequent contributor to the pro- 
ceedings of the leading engineering societies, by 
which his pre-eminence as a scientist and pioneer was 
fittingly recognised in the course of his long con- 
nection with them. He was elected a Fellow of the 
Royal Society as long ago as 1898, and was awarded 
the Rumford Medal in 1902 and the Copley Medal in 
1928, being the first engineer to obtain this high 
distinction. He became a member of the Institution 
of Civil Engineers in 1892 and served on the Council, 
and of the Institution of Mechanical Engineers in 
1882, who made him an Honorary Member in 1925. 
He joined the Institution of Electrical Engineers in 
1888 and was elected an Honorary Member in 1909, 
being awarded the Faraday Medal in 1923. All 
these three bodies combined to confer the Kelvin 
Medal upon him in 1926, a further technical honour 
being the Bessemer Medal of the Iron and Steel 
Institute, which he was awarded in 1929. He was 
a vice-president of the Institution of Naval Archi- 
tects and president in 1913 and 1914 of the North 
East Coast Institution of Engineers and Shipbuilders. 
In 1904 he was president of Section G (Engineering) 
of the British Association, and in 1917 became 
president of the whole body. He also served as 
President of the Institute of Physics. The Liver- 
pool University conferred the degree of Doctor 
of Science on him in 1909. He was also awarded 
similar honours by the Universities of Glasgow and 
Durham. He was made a C.B. in 1904, a K.C.B. 
in 1911 and became a member of the Order of 
Merit in 1927. 








Conrracts.--Among recent contracts placed by the 
Great Western Railway Company are the following :— 
Earthwork, retaining walls and other work at Bishop’s- 
road Station, Paddington, awarded to Messrs. Cleveland 
Bridge and Engineering Company, Limited, Darlington. 
The provision and installing of electric power signalling 
at Westbourne Bridge, Paddington, awarded to Messrs. 
General Railway Signal Company, Limited, London. 
The reconstruction and widening of Bath-road Bridge, 
near Slough Station, secured by Messrs. D. G. Somerville 
and Company, Limited, London.—Messrs. The Woodall- 
Duckham Vertical Retort and Oven Construction Com- 
pany (1920), Limited, Allington House, 136-150, Victoria- 
street, London, 8.W.1, have received an order from 
Messrs. The Lancashire Steel Corporation, Limited, 
for an installation of 51 Becker coke ovens, capable of 
producing 5,000 tons of coke a week, vogether with com- 
plete coal and coke handling plant and by-product 
recovery plant. The installation is to be erected at 
irlam, near Manchester, in connection with the develop- 
ment of the Partington Steel and Iron Company’s steel 
plant.—Messrs. The Stanton Ironworks Company, 
Limited, near Nottingham, are supplying, to The Derby 
Gas Light and Coke Company, a cast-iron main, 16 
miles in length, consisting of 12-in. and 15-in. diameter 
De Lavaud spun iron pipes, fitted at each end with 
Stanton-Wilson flexible joints. The main will transmit 
coke-oven gas to Belper Gas Works from coke-oven 
plants at Clay Cross and Blackwell.—Messrs. J. W. 
Brooke and Company, Limited, Adrian Works, Lowestoft, 
have received further orders from Norway for their 
15/40-h.p., six-evlinder motors. They recently shipped 
some of their 100-h.p. motors to this country. 
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TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, the 
reference number given being quoted in each case. 


Cotters and Taper Pins.—The supply and delivery 
of a quantity of black and bright-finish flat cotters and 
machined-steel solid taper pins. The South African 
Railways and Harbours Administration, Johannesburg ; 
March 23. (Ref. No. G.X. 10,065.) 


Motor Fire Pumps.—The supply of eight smell motor 


fire pumps. The Egyptian Municipalities and Local 
Commissions Section, Cairo: March 3. (Ref. No. 
G.X. 10,069.) 

Hydraulic Accumulator and Pump.—YThe — supply 


and delivery of one inverted-type hydraulic accumulator, 
with ram 8 in. diameter by 14 ft. stroke, suitable for 
working up to, and withstanding, a working pressure of 
1,500 lb. per square inch. Also one motor-driven, three- 
throw, horizontal ram pump, capable of pumping 20 galls. 
of water per minute at a working pressure of 1,500 lb. 
per square inch, to work in conjunction with the hydraulic 
accumulator at Salt River, South Africa. The South 
African Railways and Harbours Administration, Johan- 
nesburg ; March 30. (Ref. No. G.X. 10,071.) 

Pipe Line and Hydro-Electric Generating Plant.— 
The supply of a hydraulic pipe line about 4 miles in 
length and a hydro-electric generating set of 150 kw., 
complete with accessories. The Municipality of Bar- 
berton, South Africa ; March 12. (Ref. No. G.X. 10,074.) 


Bitumen.—The supply of 900 metric tons of bitumen 
(March 12), and 100 metric tons of bitumen emulsion 
(March 17). The Latvian Roads Administration, Riga. 
(Ref. No. B.X. 7,015.) 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron T'rade.—There is absence of new 
feature of moment in the Cleveland pig-iron branch of 
trade. There is still next to no demand from abroad, 
and producers have to accept prices substantially below 
the fixed minima to secure contracts in Scotland, where 
overseas pig producers continue to compete keenly for 
orders. Local and other home requirements, however, 
absorb the limited output, and accumulations at makers’ 
yards—which are far from heavy—promise to be steadily 
drawn upon. Second hands are able to put through a 
little business, but principal sales are direct by iron- 
masters to consumers. Cost of output has fallen, but 
not to an extent sufficient to enable producers to manu- 
facture at a reasonable profit. For home purposes, 
No. 1 is 6ls.; No. 3 g.m.b., 588. 6d.; No. 4 foundry, 
57s. 6d.; and No. 4 forge, 57s. 

Hematite.—A moderate home trade is passing in 
East Coast hematite, and occasional export sales are 
reported by second hands and by producers. Buyers are 
becoming unwilling to pay prices demanded by sellers, 
but the latter are inclined to take a firm stand and to 
hold out for rather more for forward than for early 
delivery. Terms of contract vary, but market rates are 
based on about 69s. for ordinary quantities. 


Foreign Ore.—There is still no activity in foreign ore 
Consumers are carrying considerable stocks and are 
heavily bought. The nominal price of best rubio remains 
at 16s, c.i.f. Tees. 

Blast-Furnace Coke.—Blast-furnace coke is slow of 
sale, and prices are weak. For Durham good average 
qualities, delivered here, 17s. is asked, but local users 
state they can buy at less. 


Manufactured Iron and Steel.—Orders for manufac- 
tured iron and steel are scarce, but quotations are steadily 
maintained. In one or two departments firms are better 
employed than of late. Constructional-steel branches 
are turning out a fair amount of tonnage, and producers 
of railway requisites have a few orders to complete. 
Specifications for shipbuilding material come forward 
very slowly. Semi-finished steel is slow of sale. Common 
iron bars are 10/. 10s.; best bars, 11/.; double best 
bars, 11/. 10s.; treble best bars, 12/.; iron and steel 
rivets, 111. 5s. ; packing (parallel), 82. ; packing (tapered), 
101. ; steel billets (medium), 7. 2s. 6d steel billets 
(hard), 7/. 128. 6d.; steel ship plates, 8/. 15s.; steel 
angles, 8/. 7s. 6d.; steel joists, 8/. 158.; heavy sections 
of steel rails, 81. 10s. for parcels of 500 tons and over, 
and 91. for smaller lots: fish plates, 127. 10s.; black 
sheets (No. 24 gauge), 8/.; and galvanised corrugated 
sheets (No. 24 gauge), 110. 

Scrap.—Demand for heavy steel scrap has fallen off, 
and the price is now no more than 45s. Other descrip- 
tions of scrap are difficult to dispose of. Borings are 
28s. 6d.; turnings, 32s. 6d.: ordinary metal, 48s. 6d. : 
and machinery metal, 50s. 








THE Institute oF TRANSPORT.—The Council of the 
Institute of Transport has allocated the ordinary meeting, 
to be held on April 13, to a debate upon the final report 
of the Royal Commission on Transport. The meeting will 
take place in the lecture theatre of the Institution of 
Electrical Engineers, Victorial-embankment, London, 
W.C.2. and will commence at 5.30 p.m. Applications, by 
non-members of the Institute, for tickets of admission 
to the meeting should be addressed to the Secretary 
Institute of Transport, 15, Savoy-street. London, W.C.2. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel.—It is satisfactory to report that despite 
an increased measure of unemployment, Sheffield is still 
turning out more steel than in pre-war years. This is 
somewhat remarkable, having regard to the big slump 
in national output. Sheffield’s total production last 
year, 968,000 tons, was nearly a quarter-of-a-million tons 
less than in the preceding year, but was 90,000 tons 
greater than in 1913. Current business moves slowly. 
There is a tendency to place production of bulk steel on a 
slightly broader basis. This is mainly accounted for by a 
small increase in the demand for immediate consumption. 
Forward orders, specifying large tonnages, are still notably 
absent. In the aggregate, a heavy weight of business 
is passing through rolling mills, forges and foundries, 
but big firms possessing greatly extended facilities find 
difficulty in maintaining a cheerful front. Internal econo- 
mies are being pressed with the utmost severity. Not 
only have stafis been reduced, but in many instances the 
salaries of personnel retained have been severely pruned. 
Prices in raw and semi-finished materials show little 
quotable alteration. Both ferro-tungsten and tungsten 
powder have been reduced 3d. per lb. Purchases of all 
classes of steel-making alloys are on a restricted scale, 
as is business in iron and steel scrap, of which there are 
big tonnages on offer at low rates. Quotations : Siemens 
acid billets, 9/7. 10s.; hard basic billets, 8/. 12s. 6d. to 
81. 2s. 6d., medium hard basic, 7/. 2s. 6d. to 71. 12s. 6d. : 
soft basic, 61. 5s.; Derbyshire foundry pig iron, 66s. ; 
Derbyshire forge iron, 63s.; crown iron bars, 100. 5s. ; 
iron hoops, 12/.; steel hoops, 10/. ; soft wire rods, 7/, 15s. ; 
basic scrap, 45s, Arrangements are in progress for 
securing the maximum benefit from the knowledge 
gleaned by the Sheffield Industrial Mission which recently 
visited South America. The Ex-Master Cutler, Mr. A. K. 
Wilson, who headed the Mission, has accepted the chair- 
manship of a special South American Section that has been 
formed for the purpose of enabling individual industries 
to get to grips with foreign competition in South America. 
To-day a special exhibition of specimens of foreign pro- 
ducts favoured by South American users was opened at 
the Cutlers’ Hall. A big inquiry for steel products in the 
form of razor blades has been received from a firm of 
distributors in Chicago, who complain that German blades 
have shown unsatisfactory quality. Steady progress is 
being made in mechanical appliances for road-making 
purposes. Road-making authorities are taking increased 
supplies of cranes, mechanical shovels, hoppers, and 
conveyors. There is also a growing demand for machines 
for mixing road-making materials. Mixed conditions 
prevail in the tool trades. A more active demand has 
set in for garden tools, but business in farm implements 
generally leaves much to be desired. Large outputs are 
recorded in edge tools and hacksaws. 

South Yorkshire Coal Trade.—The industrial position 
is slightly better than a week ago. Inland deliveries to 
the staple trades are becoming more regular, but these 
are mostly under old contracts, and there appears to be 
little new buying. Electricity concerns are taking larger 
tonnages of smalls, while in other directions, consumption 
tends to contract rather than to expand. Export require- 
ments are moderate, though quiet confidence is main- 
tained. House coal is a fairly steady market. While the 
demand for best qualities has fallen away, inquiries for 
secondary and inferior grades are more numerous. 
Furnace and foundry cokes are weak, but active business 
is being done in central heating sorts and in patent oven 
coke. Quotations: Best branch handpicked, 25s. 6d. to 
27s. ; Derbyshire best brights, 20s. to 22s. 6d.; Derby- 
shire best house, 20s. 6d. to 21s. 6d.; Screened house 
coal, 18s. to 19s. ; Screened house nuts, 15s. 6d. to 16s. 6d.; 
Yorkshire hards, 14s. to 15s. 6d. ; Derbyshire hards, 14s. 
to 15s. 6d.; rough slacks, 8s. 6d. to 9s.; nutty slacks, 
6s. 6d. to 7s.; smalls, 3s. to 5s. 








NOTES FROM THE NORTH. 


Guascow, Wednesday. 

Scottish Steel Trade.—A dull and uninteresting state 
continues to prevail in the Scottish steel trade, and short 
time is inevitable on account of the poor demand both 
on home and export account. Specifications from 
shipbuilders are very few these days and inquiries are 
far from encouraging. The industry on the whole is not 
in a very healthy state at the present time, and little 
expansion is anticipated until there is a brightening 
up of general trade. In the black-sheet trade the demand 
for the lighter gauges is very fair and shows signs of 
improving further, but orders for the heavier gauges 
continue scarce. Business in galvanised sheets is ex- 
tremely slow, and makers have not yet reaped any 
benefit from the recent reduction in prices. The following 
are the current market quotations :—Boiler plates, 10/. 
10s. per ton; ship plates, 8/. 15s. per ton; sections, 
8l. 7s. 6d. per ton; black steel sheets, }-in., 8/. per ton ; 
galvanised corrugated sheets (No. 24 gauge), 11/. 7s. 6d. 
per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—No improvement of any kind 
has taken place in the West of Scotland malleable-iron 
trade, and the present depression in the tube trade 
partly accounts for the scarcity of orders. The re-rollers 
of steel bars are also very quiet, and are suffering from the 
low prices of Continental bars as well as keen competition 
from producers in the south. To-day’s prices are as 
follow :—-‘‘ Crown ’’ bars, 10/. 5s. per ton for home 
delivery and 9/. 15s. per ton for export; and re-rolled 
steel bars, 6/. 178. 6d. per ton for home delivery and 
61. 10s. per ton for export. 

Scottish Pig-Iron Trade.—While it was pleasing to 
report an increase made in the number of furnaces in 
blast last week, it is regrettable to have to state a reduc- 
tion this week by the blowing out of one furnace at 
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Shotts, making the number now in blast only 9, namely, 4 


on hematite and 5on ordinary iron. Business is no better 
all round and the general demand is poor. Prices show 
no change and are as follow :—Hematite, 75s. per ton 
delivered at the steel works; foundry iron, No. 1, 76s. 
per ton, and No. 3, 73s. per ton, both on trucks at makers’ 
yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, February 7, amounted to 607 tons. Of 
this total, 278 tons went overseas and 329 tons coastwise. 
During the corresponding week of last year the figures 
were 784 tons overseas and 110 tons coastwise, making 
a total shipment of 894 tons. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 


The General Outlook.—There is still little sign of any 
lifting of the cloud of depression overhanging most 
sections of the iron and steel and heavy engineering 
industries of the North-Western area, and this has been 
accentuated in the last few weeks by the disastrous stop- 
page in the cotton trade. Branches directly affected by 
the stoppage have now definitely abandoned any hope 
of a possible improvement until industrial peace is re- 
established in the area. So far, textile machinists, boiler 
makers and repairers, and machine-tool makers have 
suffered most acutely, but with the stoppage now in its 
fourth week, and hope of a settlement apparently as 
remote as ever, other branches are feeling the effect 
indirectly, through the general lack of confidence which, 
of necessity, prevails. Another factor which is giving 
rise to some concern on the part of commercial interests 
in the Manchester district is the threat of further rating 
increases. On behalf of the large number of engineering, 
chemical, cotton, and other undertakings which it 
represents, the Chamber of Commerce has addressed a 
memorandum to the Manchester City Council, urging 
that drastic economies should be effected when shortly 
the Council considers a survey of expenditure for the 
next five years. Manchester, it is pointed out, as a centre 
of selling and distribution, can less easily afford high 
rates than the majority of cities. 

Structural Engineering.—Despite the prevailing depres- 
sion, constructional engineering firms adhere to their 
belief that material improvement may be expected shortly. 
A happy augury is the placing by the Leeds Corporation, 
of one of the largest contracts secured for some time by 
a Trafford Park firm, with Messrs. Edward Wood and 
Company, Limited, Ocean Ironworks. This is for 2,000 
tons of steelwork for new civic buildings. The contract is 
worth approximately £30,000 and considerably brightens 
the outlook of the firm. Motor-car and omnibus manu- 
facturers continue busy. In the last few days, Messrs. 
Crossley Motors, Limited, Gorton, Manchester, have fur- 
ther strengthened their order book with a fourth repeat 
order from the Rochdale Corporation for 12 single and 
double-decker motor omnibuses, which, with that from 
the Manchester Corporation for 40 double-deckers, ensures 
steady work for some time to come. 


Steel Corporation Developments.—Since the formation 
in May, of last year, of the Lancashire Steel Corporation, 
and the Wigan Coal Corporation, two extensive under- 
takings amalgamating the interests of numerous inde- 
pendent iron and coal companies, far-reaching rationalisa- 
tion developments have been made, The Steel Corpora- 
tion, it is now stated, are shortly to put in hand other 
schemes which, upon completion, will make their Parting- 
ton Steel and Iron Works, at Irlam, one of the most 
modernly equipped and efficient works of its kind in the 
country. Although official details are as yet lacking, it 
is understood that a first step towards this end will be 
the construction of an extensive dock at Partington, on 
the Manchester Ship Canal, for direct unloading of iron 
ore at the works, thereby eliminating the extra freightage 
and time involved with the present system of trans- 
porting the ore to the Manchester Docks. Further pro- 
posals include the erection of additional blast-furnace 
plant, rolling-mills improvements, the construction of 
by-product plant, and other developments which will 
equip Partington as the central raw material supply 
agency for the whole of the works of the Corporation at 
Warrington and elsewhere. 








Royat Corps oF Nava Constructors.—The annual 
dinner of the Royal Corps of Naval Constructors was 
held on January 380, at the Park Lane Hotel, Piccadilly, 
and proved a highly successful function. Mr. A. W. Johns, 
Director of Naval Construction, took the Chair, and among 
the pringipal guests were the Controller of the Navy, the 
Engineer-in-Chief, the Director of Dockyards, the 
Director of Electrical Engineering, and the Director of 
Stores. After the loyal toast to H.M. the King, the 
Chairman proposed the toast of the principal guest, 
Vice-Admiral R. R. C. Backhouse, Third Sea Lord and 
Controller of the Navy. In the course of his reply, 
Admiral Backhouse paid a tribute to the excellence of 
the work carried out by constructive officers in London 
and at the dockyards, and outports. Mr. E. L. Attwood, 
Deputy Director of Naval Construction, proposed the 
toast of ‘‘ The Guests,” to which Vice-Admiral L. A. B. 
Donaldson, Superintendent of Portsmouth Dockyard, 
and Mr. J. W. L. Oliver, Director of Stores, Admiralty, 
replied. The toast of the Royal Corps of Naval Construc- 
tors was proposed by Mr. W. McClelland, Director of 
Electrical Engineering, Admiralty, and was replied to by 
Mr. W. H. Carter, Assistant Director of Naval Construc- 
tors (retired). The final toast to the Chairman was 
proposed by Mr. R. H. Richards, one of the junior mem- 
bers of the Royal Corps. About 80 constructive officers 
and guests were present at the dinner. 
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NOTICES OF MEETINGS. 


Society oF CHEmIcAL INDUSTRY. CHEMICAL ENGIN- 
EERING GRouP.—To-night, 6.30 p.m., Institution of 
Civil Engineers, Great George-street, S.W.1. ‘‘ Silver 
and its Application to Chemical Plant, by Mr. D. Mac- 
Donald. 

Junior INSTITUTION OF ENGINEERS.—To-night, 7.30 
p.m., 39, Victoria-street, S.W.1. Honorary Member’s 
Lecture. ‘‘ Monolith Foundations,” by Mr. H. C. 
Reid. Friday, February 20, 7.30 p.m., Royal United 
Service Institution, Whitehall, S.W.1. ‘‘ Notes on the 
Construction of the Variable Density Tunnel for the 
National Physical Laboratory,” by Mr. A. J. Grant. 

INSTITUTE oF BritTisH FounDRYMEN.—Lancashire 
Branch: Saturday, February 14, 4 p.m., College of 
Technology, Sackville-street, Manchester. ‘‘ Weldings 
as a New Foundry Application,” by Mr. P. L. Roberts. 
London Branch : Thursday, February 19, 8 p.m., Edibell 
Sound Film Apparatus Limited, 89-91, Wardour-street, 
W.1. ‘‘ Moulding a Machine Base,” by Mr. J. Bennett. 

Hutt AssociaTIon oF ENGINEERS.—Saturday, Febru- 
ary 14, 7.15 p.m., Municipal Technical College, Hull. 
** Electric Welding, etc., Applied to Maintenance Work 
on Railways and Bridges,” by Lt.-Col. F. L. Pawley. 

BRADFORD ENGINEERING SocieTy.—Monday, Febru- 
ary 16, 7.30 p.m., Technical College, Bradford. ‘‘ Modern 
Boiler Plants,’’ by Mr. H. E. Pearsall. 

INsTITUTE OF Merats.—Sheffield Local Section: 
Monday, February 16, 7.30 p.m., The University, St. 
George’s-square, Sheffield. General Discussion on ‘ Re- 
fractories for Heating and Melting Furnaces.” 

INSTITUTION OF ELECTRICAL ENGINEERS.— Mersey 
and North Wales (Liverpool) Centre : Monday, February 
16, 7.30 p.m., The University, Liverpool. Faraday 
Lecture. ‘‘ The Birth of Electrical Engineering,” by 
Prof. W. Cramp. South Midland Students’ Section : 
Tuesday, February 17, 7 p.m., The University, Edmund- 
street, Birmingham. ‘Comparison of Power Factors 
of Insulation at High Frequencies,’’ by Mr. J. R. Ander- 
son. ‘‘ Electric Lighting Past and Present,”’ by Mr. S. C. 
Dinenage. ‘‘ Some Notes on the Mechanical Details of 
Small Electrical Machines,” by Mr. Lardge. 
“Transformer ‘on Load’ Tap Changing Equipment,” 
by Mr. J. R. Smith. 

Royat InstituTIon.—Tuesday, February 17, 5.10 
p.m., Albemarle-street, W.1. ‘‘ The Size of Atoms,” by 
Sir William Bragg. 

INSTITUTE OF TRANSPORT.—Tuesday, February 17, 
6 p.m., Institution of Electrical Engineers, Victoria 
Embankment, W.C.2. Special Students’ Lecture. ‘‘ The 
State in Relation to Transport,’”’ by Sir L. Macassey. 

STAFFORDSHIRE IRON AND STEEL INsTITUTE.—Tuesday, 
February 17, 7 p.m., Girls’ High School, Dudley. Joint 
Meeting with Birmingham Metallurgical Society and 
Institute of Metals, Birmingham. Local Section. ‘‘ Chilled 
Iron Rolls,” by Mr. A. Allison, 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS, 
—Tuesday, February 17, 7.15 p.m., Junior Institution 
of Engineers, 39, Victoria-street, S.W.1. ** Modern 
Power Station Turbo-Alternators,” by Mr. L. H. L. 
Badham and Mr. L. J. Cheshire. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
February 17, 7.30 p.m., 198, West-street, Sheffield. 
‘*Tunnel Kiln as Applied to Box Annealing,” by Mr. 
R. Whitefield. 

Roya METEOROLOGICAL SocreETY.—Wednesday, Feb- 
rurary 18, 5 p.m., 49, Cromwell-road, South Kensington, 
S.W.7. ‘‘ Note on Haboobs,’’ by Mr. L. J. Sutton. 
‘““The Lunar Atmospheric Tide at Ocean Island,’’ by 
Prof. 8. Chapman and Miss M. Hardman. “ Horizontal 
Temperature Differences over Small Distances,’’ by 
Mr. A. C. Best. ‘‘A Portable Temperature Gradient 
Indicator,” by Mr. E. L. Davies. 

Minne InstTITUTE OF ScoTLAND.—Wednesday, Febru- 
ary 18, 5.30 p.m., Mining Laboratories, 79, Grassmarket, 
Edinburgh. ‘‘ Hydraulic Stowing in the Thick Coal 
Seams of India,’’ by Dr. Penman. ‘‘ Underground Test 
of the Geophone,”’ by Prof. Briggs and Mr. D. Davidson. 
‘** An Inquiry into the Relative Accuracy of the Optical 
Micrometer Theodolite,”’ by Prof. Briggs and Mr. W. W. 
Connor. ‘**Longwall Roof Control: Experimental 
Investigations and Fundamental Principles,’”’ by Dr. 
A. Winstanley. 

INSTITUTION oF CiIvIL ENGINEERS.— Manchester and 
District Association : Wednesday, February 18, 6.45 p.m., 
36, George-street, Manchester. ‘‘ Rock Asphalte and its 
Uses,”’ by Mr. J. Vose and Mr. A. E, Sivell. Birmingham, 
and District Association : Thursday, February 19, 6 p.m, 
Chamber of Commerce, New Street, Birmingham. ‘“ The 
Construction of a Reinforced Concrete Bridge and 
Approaches on a Main Road over a Railway Level- 
Crossing,” by Mr. E. H. Ford and Mr. A. E. Douglass. 

ILLUMINATING ENGINEERING Socrety.—Wednesday, 
February 18, 7 p.m., Home Office Industrial Museum, 
Horseferry-road, S.W.1. Discussion on “‘ Problems in 
Illuminating Engineering.” 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Graduates Section : Wednesday, Febru- 
ary 18, 7.15 p.m., Bolbec Hall,'Newcastle-on-Tyne. ‘‘ The 
Utilisation of Waste Heat in} Oil-Engine Installations,” 
by Mr. D. Tagg. 

Roya Socrety or Arts,—Wednesday, February 18, 
8 p.m., John-street, Adelphi, W.C.2. “* The Art of the 
Bridge Builder,” by Mr. G. H. Jack. 

DiesEL ENGINE USERS’ AssocraTIon.—-Thursday, 
February 19, 4 p.m., Caxton Hall, Westminster, 8.W.1. 
““The Development of the Multi-Cylinder Horizontal 
! Oil Engine,”’ by Eng.-Comdr. A. C. Yeates, 
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InstITUTION oF MECHANICAL ENGINEERS.—Midland 
Branch: Thursday, February 19, 6.30 p.m., Grand 
Hotel, Birmingham. ‘“ Air Experimental Investigation 
into Induction Conditions, Distribution, and Turbulence 
in Petrol Engines,” by Dr. S. J. Davies. Western Branch : 
Thursday, February 19, 7 p.m., Merchant Venturers 
Technical College, Unity-street, Bristol. “* Modern 
Boilerhouse Plant and Practice, and Boilerhouse Auxili- 
ary Equipment,” by Mr. L. Morton and Mr. J. H. Young. 
North-Western Branch: Thursday, February 19, 7.15 

.m., Engineers’ Club, Manchester. ‘‘ Machinery and 
Methods of Manufacture of Sheet Glass,”’ by Prof. W.E. S. 
Turner. Yorkshire Branch: Thursday, February 19, 
7.30 p.m., Hotel Metropole, Leeds. Joint Meeting with 
Institution of Locomotive Engineers, North-Eastern 
Centre. ‘‘ High-Pressure Locomotives,” by Mr. H. N. 
Gresley. London: Friday, February 20, 6 p.m., Storey’s- 
gate, S.W.1. Annual General Meeting. “An Investiga- 
tion of Steels for Aircraft Engine Valve Springs,” by 
Mr. A. Swan, Mr. H. Sutton, and Mr. W. D. Douglas. 
‘“‘ The Fatigue Strength of Carbon and Alloy Steel Plates 
as Used for Laminated Springs,”’ by Mr. R. G. C. Batson 
and Mr. J. Bradley. 

InstITUTE oF FuEeL.—Nottingham Centre: Thursday, 
February 19, 7 p.m., University College, Nottingham. 
Joint Meeting with Society of Chemical Industry. ‘‘ The 
Petrographic Treatment of Coal: The Mechanical 
Separation of Coal into its Constituents and their 
Commercial Applications,” by Mr. J. L. Strevens. 








NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

The Coal Trade.—Though new business remains on 
uiet lines, collieries experience difficulty in meeting 
their commitments for large coal, with the result that 
loading at the docks is retarded by shortages of particular 
coals, and vessels are held up, with the result that ships 
are kept waiting for tips. The shorter working day 
of 7} hour, sand the operation of a quota in regard to 
output, which does not have regard to the circumstances 
of individual collieries, is making it impossible for some 
pits to raise sufficient coal to meet current requirements, 
while others cannot dispose of the coal produced. Most 
classes of large are available at schedule prices, while 
smalls of all descriptions are plentiful with sized products 
irregular. 

Less British Tonnage.—A disquieting feature of the 
pilotage returns for Cardiff last year was the fact that 
fewer British vessels were dealt with, and that the 
quantity of foreign tonnage engaged in the Welsh coal 
trade was substantially increased. The returns show that 
5,117 vessels totalling 8,495,636 net tons were piloted in 
and out of Cardiff and Penarth, a reduction of 302 vessels 
and 679,118 tons. British vessels fell by 498, making 
721,400 tons, to 1,811 and 3,803,070 tons, while foreign 
vessels were increased by 196, totalling 42,282 tons, to 
3,306, making 4,696,566 tons, showing that more than half 
the coal shipped from Cardiff was carried in foreign ships. 
The average size of British vessels was, however, increased 
by 140 tons to 2,100 net tons, but of foreign vessels, 
reduced by 75 tons to 1,420 net tons. A gratifying 
feature of the return, however,. was the small damage 
done to the 5,117 vessels handled, which excludes a 
considerable number shifted between docks. In only 
27 cases were casualties reported, equal to 0-5 per cent. 
of the total, and even so, in no case was extensive damage 
done, while in 12 cases the damage reported was slight, 
and in five instances there was no damage at all. 

Dry Docks Amalgamation.—Details of the proposed 
amalgamation of the Mountstuart Dry Docks, Limited, 
and the Cardiff Channel Dry Docks and Pontoon 
Company, Limited, and its associated concerns, the 
Bute Shipbuilding, Engineering and Dry Docks Company, 
Limited, the Barry Graving Dock and Engineering 
Company, Limited, and the Tredegar Dry Dock and 
Wharf Company, Limited, were announced during the 
week, The Mountstuart Company has offered to pur- 
chase the whole of the issued share capital of the Cardiff 
Channel Dry Docks and Pontoon Company, Limited, 
by an exchange of shares which represent an appreciation 
in the market value of Channel shares. Mr. John Cory, 
chairman of the Channel combine, is also to become 
chairman of the Mountstuart Company, and Mr. John 
Elliot, chairman and managing director of the Mount- 
stuart Company, is to become vice-chairman and 
managing director of all the amalgamated concerns. 
Three directors of the Mountstuart and Channel Com- 
panies retire, and the remaining directors of the Channel 
Company join the board of the Mountstuart Company, 
and those on the Mountstuart Company join the Channel 
Company, while Mr. Chas. Winn, general manager of 
the Mountstuart Company, also becomes general manager 
of the Channel combine, and Mr. L. T. G. Soulsby, 
general manager of the Channel combine, becomes 
commercial manager of the amalgamated companies. 
The issued capital of the companies involved totals 
over 1,000,000/. 








CuHapwick Pustic LecturEs, 1931.—The nineteenth 
annual series of Chadwick Lectures will commence at 
8 p.m., on February 24, at the Royal Sanitary Institute, 
Buckingham Palace-road, London, 8.W.1, when Mr. 
E. A. Elsby, holder of a Chadwick Travelling Scholarship 
(1929-30), will give a lecture report of his studies and 
investigations in this country, France, and the United 
States of America, regarding principles and methods of 
preventing the industrial disease, silicosis. Sir William 
J. Collins, Chairman of the Chadwick Trustees, will 
preside. The lecture, like all Chadwick lectures, is free 
and no tickets are required. Further particulars, and 
dates and subjects of future lectures, may be obtained 
from the offices of the Chadwick Trust, 204, Abbey 
House, Victoria-street, Westminster, London, 8.W.1. 
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THE SHANNON HYDRO-ELECTRIC SCHEME. 


(For Description, see Page 250.) 
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THE BRITISH 


INDUSTRIES FAIR AT 
BIRMINGHAM. 


SUPPLEMENT TO 


ENGINEERING. 


In a recent article,* we commented on the| consummation is to be realised. To take two of | agree that the Government grant hitherto allocated 
findings of the Committee appointed by the Board |the branches of industry already mentioned, the | was entirely inadequate for the purpose for which 
of Trade to enquire into the present position and | motor-vehicle and machine-tool trades, it is pointed | it was intended. We referred to other recommenda- 
future of the British Industries Fair. It will be|out by the Committee that the trade associations | tions of the Committee in the article already quoted, 
recalled that, so far as the heavy section was con-| concerned promote their own exhibitions, and re-|and may now pass on to the description of the 
cerned, the Committee recommended that it should | quire an undertaking from their members not to | exhibits at Castle Bromwich this year. 
continue to be held in February at.Castle Bromwich, | participate in any other exhibition without sanction.| As we have pointed out on previous occasions, 
but that steps should be taken to make it more | It is well known that this sanction has hitherto been the Fair offers a particularly good opportunity to 

















Fies. 1 anp 2. 1,250-B.H.P. Eraut-CyLinp 
CoMPANY, 


representative of British Industry as a whole. In 
this connection, it was pointed out, in particular, 
that three important branches of industry—the 
motor-vehicle, machine-tool, and textile trades— 
were not represented, and British manufacturers 
engaged in those trades were urged to participate. 
We have ourselves commented upon the restricted 
range of the exhibits for some years past, and it 
may be pointed out that in the 1931 Fair, which 
opens on Monday next, only about half the space 
available can be said to be devoted to engineering 
products, even though the term be used in the widest 
sense. The group of exhibits actually classified as 
* engineering” by the promoters occupies less than 
a tenth of the whole area. The great majority of 
the available space must have been booked some 
time before the Committee’s report was published, 
and it was not, therefore, to be expected that the 
recommendations made could appreciably affect 
the scope of the Fair this year. ; 

As regards the future, a recommendation is 
made that the Fair should be developed so as to 
become a truly national manifestation of the | 


| of Motor Manufacturers and Traders, in particular, 





ER VEE ENGINE; Messrs. BLACKSTONE AND 
LIMITED. 


withheld in the case of the British Industries Fair, 
and it is not clear what inducement is to be put 
forward to persuade the associations to revise their 
policy. It will hardly be disputed that the Society 


is a very astute body, which has repeatedly shown 
itself alive to the interests of its members, and it 
may be taken for granted that the decision not to 
participate in the Fair was not made without 
careful consideration. So far as we can see, the 
only argument that can be put forward in favour 
of a revision of this policy is the growing importance 
of the Fair, and it is significant in this connection 
that the textile industry is participating again this 
year after a long interval. The lack of interest in the 
Fair extends to a number of other branches of the 
engineering industry besides those mentioned, and 
it is to be presumed that the authorities are relying 
on the same argument to induce participation in 
allcases. Perhaps the most important recommenda- 
tion of the Committee was that the Government’s 
publicity grant should be established and increased 
to a minimum of 100,000/. The present is hardly 








quality and range of British products, but the|the most opportune time to embark on increased 
report affords little indication as to how this desirable | national expenditure in any direction in which it | 
|can possibly be avoided, but all who have had any | 


association with the Fair in past years will probably ! 





* See ENGINEERING, vol. cxxx, page 748 (1930). 
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study progress in oil-engine design. Medium- 
powered British engines of the cold-starting type are 
in considerable demand abroad, and it is therefore 
only natural that makers should make a special 
point of exhibiting such engines on an occasion when 
many foreign buyers are expected to be present. 
British-built engines of the high-speed airless-injec- 
tion type are also beginning to find favour abroad, 
whether of entirely home design or built under 
foreign licence, and as we remarked in connection 
with the International tractor trials held last year, 
British manufacturers have given a definite lead to 
other countries in applying such engines to agricul- 
tural machinery. Quite a number of high-speed 
engines are being exhibited, in addition to those of 
the slow or moderate speed types, but all the 
examples shown have been recently described in 
our columns. There are, however, several engines 
of the heavier type which we have not previously 
dealt with. 

Although Vee-type engines are commonly used in 
aero practice, and to a lesser extent in motor vehicles, 
they have hitherto not found much favour for com- 
mercial use. When space is of importance, however, 
as is frequently the case with ship’s auxiliaries, 
the arrangement of the cylinders in two inclined 
groups offers obvious advantages. A new engine 
of the Vee-type, is shown by Messrs. Blackstone and 
Company, Limited, of Stamford, and is illustrated 
in Figs. 1 and 2. The saving in height, as com- 
pared with a normal vertical engine of similar 
power, is brought out in the second of these figures. 
Vee-engines are also, of course, much shorter than 
line-ahead models having an equal number of 
cylinders, the comparative overall lengths for the 
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two engines shown in Fig. 2 being 30 ft. 5 in. and 
42 ft. 2 in. This point may be decisive in land 
work, although the overall height is rarely of 
importance in this case. Apart from its compact- 
ness, the design adopted for the engine illustrated 
lends itself to rigidity, and care has been taken to 
render all parts readily accessible, which is not 
always the case with Vee-engines intended for other 
purposes. 

The engine is an eight-cylinder model, with a 
cylinder bore of 18 in. and a piston stroke of 24 in., 
and develops 1,250 brake horse-power at 250 r.p.m. 
The two sets of cylinders are at right angles to one 
another. The bed is built up of four sections, 
keyed and bolted together to ensure accurate 
alignment. It also obviates the distortion to 
which large castings are liable, and facilitates 
transportation. The cylinder housing is made up 
in four sections, each embracing two adjoining 
cylinders. All parts, including the bed and housing, 
are made to gauge, and can be replaced independ- 
ently. Easy access to the crankcase is given by 
lifting one of the four sections of the inspection 
platform, which is situated above, and extends 
along the whole length of, the crankshaft. It is 
reached by steps at the end of the engine remote 








for each cylinder, the 
pumps being grouped 
together in two units, 
one at each side of 
the platform steps. 

Messrs. Blackstone are also showing examples of 
their high-speed airless-injection engines for trans- 
port work, two, four, and six-cylinder models being 
exhibited. The four-cylinder engine was described 
in ENGINEERING, vol. cxxx, page 401 (1930), in 
connection with a tractor entered for the Interna- 
tional Agricultural Tractor trials held last year, 
and particulars of its performance in the trials were 
given in the same article. 

The engines manufactured by Messrs. Babcock and 
Wilcox, Limited, Babcock House, Farringdon-street, 
E.C.4., fall into two groups, of the medium-com- 
pression and cold-starting types, respectively. A 
15 h.p. model, which may be taken as representative 
of the medium-compression engines, was described 
in ENGINEERING, vol. cxxi, page 42 (1926). One 
of the cold-starting engines, which is shown in 
motion at the Fair, is illustrated in Fig. 3, on this 
page. These engines are a comparatively recent 
development, and are designed to combine the 
advantages of simplicity and reliability, inherent in 


from the flywheel. This arrangement of the platform | the medium-compression units, with instantaneous 


facilitates the removal of the pistons, which are 
balanced on a special sling, and withdrawn or 
replaced through the crankcase. The main bearings 
can be withdrawn without removing either the 
crankshaft or the cylinder housing. 

The connecting rods of opposite pistons are 
coupled side by.side, and not bifurcated, to a 
crankpin common to both. The piston displace- 
ment is compensated between each pair of crank- 


cases by conduits formed in the housing, which| compression unit already dealt with. 








starting from cold and with maximum economy 
in both fuel and lubricating oil. The engine is 
made in five sizes, the smallest model, shown in 
the figure, developing 33 brake horse-power at 
320 r.p.m., and the others developing 55, 80, 
100 and 150 brake horse-power at 300, 230, 300 
and 230 r.p.m., respectively. It is hardly necessary 
to describe the engine illustrated in any great 
detail, as it is generally similar to the medium- 
The chief 


allow transference of air between each set of four | modifications are in the cylinder head, in which the 
pistons without passing the big end or crankshaft | hot bulb is omitted, the head being a simple casting 
bearings, thereby preventing lubricant from being | with the fuel valve in the centre. The piston is of the 
swept up and mechanically atomised. The cam- stepped type, the annulus round the smaller portion 
shafts are mounted on the cylinder housings on | being employed for the starting air, which is admitted 
each side of the inspection platform, and _are| through a semi-rotary valve in a port at the bottom. 


driven from the crankshaft by roller chains. They 
are totally enclosed, but easy inspection is afforded 
by hinged covers. The exhaust valves are actuated 
by levers operating direct from the camshaft, while 
the air valves, which are located at the lower sides 
of the cylinder heads, and directly opposite the 
exhaust valves, are operated by push rods and 
rocker arms. Both air and e€xhaust-valve boxes 
can be readily removed, a sling being provided for 
this purpose. The cooling water is circulated through 
passages in the sump, so that the lubricating oil is 
cooled before the water passes to the cylinders. 
Lubrication is by force feed to the main, big- 
end, and gudgeon-pin bearings, while the camshaft- 
bearings are ring oiled and their cases form oil baths 
into which the cams dip. For marine work, force-feed 
is applied throughout. _ The fuel is injected on the 
well-known Blackstone spring-injection principle, 
which has previously been described in our columns. 
The stroke of the fuel pumps is directly controlled 
by the governor, and an individual pump is provided 





| The air valves are of the plate type, asin the medium- 


compression engine, but they are located under the 
cover at the top of the cylinder block, which can be 
seen in the illustration, instead of above the crank- 
case. The fuel pump, which can also be seen in the 
figure, is direct-operated by a cam on the crankshaft, 
and the governor is also mounted on the crankshaft 
outside the pump. The upper half of the crankcase 
is readily removable, giving immediate access to all 
the working parts, which are entirely enclosed when 
the cover is in position. The engine is fitted with a 
single flywheel, which is made in two sizes, according 
to whether the engine is to be used for industrial 
work or for driving an electric generator. 

A vertical four-stroke engine for stationary work, 
which represents a recent development, is being 
shown by Messrs. Fielding and Platt, Limited, Atlas 
Works, Gloucester, and is illustrated in Figs. 4 to 8, 
on this and the opposite pages. It will be noticed 
that this is a two-cylinder model, but the engine is 
also made with three or four cylinders, the two- 

















Fie. 4. 50-B.H.P. Two-CyLinpER O1L ENGINE; Messrs. 
FIELDING AND Piatt, LIMITED. 


cylinder engine developing 50 brake horse-power, the 
three-cylinder engine 75 brake horse-power, and the 
four-cylinder engine 100 brake horse-power. The 
cylinder bore is 8 in., and the piston stroke 14 in., in 
all three engines. The combustion chamber is of the 
dual type, the form employed being similar to that 
on the well-known Fielding and Platt horizontal 
engines, giving effective combustion under all con- 
ditions with a low maximum pressure. The engines 
are guaranteed not to exceed a consumption of 
0-42 lb. of fuel per hour with a fuel having a 
calorific value of 19,000 B.Th.U. per lb., but the 
chief aim of the makers has been to produce a 
simple and reliable engine with a high degree of 
accessibility. 

The three engines are generally similar in con- 
struction, and attention may be confined to the two- 
cylinder model. The bed is a heavy casting of the 
form shown in Figs. 5 to 8, and serves to house the 
three main bearings for the crankshaft. The two 
cylinders are formed in a single block, which is 
provided with a bottom flange along each side for 
bolting to the bed, and with large side doors for 
giving access to the valve gear and crank chamber. 
The cylinder block constitutes the main frame of the 
engine, and its exceptional stiffness, in combination 
with the balanced crankshaft and large flywheel, 
ensures unusual smoothness in running for a two- 
cylinder unit. The usual oil tray is cast round the 
bed to collect any overflow oil from the bearings. 
Separate cylinder liners are fitted, as shown in Figs. 
5 and 6. The liners are made from specially hard 
iron, and are held at the top, with freedom to 
expand through water-tight glands at the bottom. 
Each cylinder is provided with a separate head, 


| constituting the combustion chamber and valve 


box. As will be seen from Figs. 5 and 6, the heads 
are provided with independent water jackets, the 
connections between the cylinder and head jackets 
being made by outside elbows. It will be noticed, 
from Figs. 5 and 6 that the water jacketsin the head 
completely surround both the main combustion and 
ante-chambers, and the large size of the water 
spaces will also be observed from the same figures. 
Access doors are fitted to enable any sediment 
from the circulating water to be removed as required. 
The joint between the combustion chamber and the 
cylinder is completely protected from the gases, and 
is practically indestructible. 

Turning now to the main moving parts, it will be 
seen from Figs. 5 and 6 that the piston is of the 
conical type, and is of ample length to prevent exces- 
sive wear. It is made of special cast-iron, and is 
fitted with six rings. The connecting rod is a solid 
forging of Siemens-Martin steel, and is of circular 
section, machined and polished all over. Both big-end 
and small-end bearings are of the marine type. The 
small-end bearings are of gunmetal working directly 
on the steel gudgeon pin, and the big-end bearings 
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15-B.H.P. SINGLE-CYLINDER CRUDE OIL ENGINE AT THE BRITISH INDUSTRIES FAIR. 


CONSTRUCTED BY MESSRS. CROSSLEY BROTHERS, LIMITED, 


| Fig. 70. 
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operated by push rods and rocker arms, the axes 














of the latter being at 45 deg. to the centre line of the 

engine in plan. The arm operating one of the inlet | 
valves can be seen in elevation in Fig. 6, and the | 
arm operating one of the exhaust valves in Fig. 7. | 
The front camshaft, as viewed in Fig. 6, serves to 

operate the two inlet valves and the two fuel pumps, 

one of the latter being shown in front of the spray 

valve in the same figure. The rear camshaft operates 

the exhaust and starting valves, and can be moved 

longitudinally, by means of the hand wheel shown 

in Figs. 6, 7 and 8, to bring the latter valves into 

operation. The cams for the exhaust valves are 

of sufficient width to allow this movement to take | 
place without affecting their operation. 

The form of the combustion chamber is shown to , 
the left of the centre line in the sectional part of 
Fig. 6, and it may be mentioned that the form of 
the passage joining the main and antechambers is 
peculiar to Fielding and Platt engines, and is devised 
to give a maximum degree of turbulence in the 
combustion portion of the chamber while the oil 
is being injected at the end of the compression | 
stroke. It should be mentioned that the view | 
of the head given in Fig. 6 is a false section, and the | 

















same remark applies to the view of one of the valves 
yiven in Fig. 5, both sprayer and valves being 
actually located at 45 deg. to the centre line, as 
already explained. The valves are of the usual 
mitre type and the exhaust valves are fitted with 
renewable guides lubricated by an external lubri-| governor casing. Surplus oil from the various 
cator. It will be clear from Fig. 8 that the valves | bearings falls into the sump, from which it passes 
are easily accessible for cleansing or grinding, and | through the pipe shown in Fig. 6 to the tank shown 
by removing the inlet valve the whole back end can | in Fig. 8, from which it is again circulated through 
be cleaned out, as well as the piston head, without | the engine. The engine can either be supplied with 
further dismantling. Exhaust and air trunks are | a belt pulley, or for direct coupling to a dynamo, 
mounted across the two heads, as shown in all the | a specially heavy flywheel being fitted in the latter 
tigures, the inlet being fitted with a silencer. The | case. In view ‘of the high reputation which the 
passages between the two trunks and the combustion | makers already enjoy for horizontal engines, the 
space are shown in section in Fig. 5. | performance of the new vertical models will be 
The method of injecting the fuel is similar to | watched with interest. 
that employed in the firm’s horizontal engines. In| Among the smaller engines exhibited, Messrs. 
starting up, the fuel is injected through the atomiser | Crossley Brothers, Limited, Openshaw, Manchester, 
in the main chamber, but as soon as the engine is|are showing the single-cylinder crude-oil model 
running steadily, this spray is cut off and the fuel | illustrated in Figs. 9to 11, on this page. This engine 
injected through the second atomiser. The arrange-| has a normal rating of 15 brake horse-power at 
ment ensures combustion at low pressure, as already | 400 r.p.m., and is typical of a range of small hori- 
stated, and the system has the added advantage | zontal engines, built in sizes developing 9, 11, 
that the highest temperatures attained take place |13 and 15 brake horse-power. As will be clear 
away from the chamber containing the valves. from Figs. 9 and 10, the design is generally similar 
The maximum pressure on full load does not ex- | to the larger Crossley open-type horizontal models. 
ceed 450 Ib. per square inch. The arrangement of | As shown in Fig. 10, the engine bed frame is fitted 
the fuel pump is also similar to that on the hori- | with a separate liner, held firmly in position by the 


Fie. 11. 


GENERAL VIEW OF ENGINE. 


| vertical axis. The ports and passages are of 
ample dimensions to afford easy entry and outlet 
for the gases. The fuel atomiser is fitted in the 
centre of the breech, as shown in Figs. 9 and 10, the 
sprayer being of the multi-jet type. The sprayer 
spindle is glandless. The fuel pump and governor 
are in one unit, making a simple and compact 
arrangement. The pump is of forged steel, fitted 
with a cast-iron liner and steel plunger. The fuel 
cam and pump lever work in an oil bath, a similar 
arrangement being adopted for the governor operat - 
ing gear which actuates the fuel-control valve. 
Although the governor parts are entirely enclosed, 
they are readily accessible through an opening 
provided with a lid. As will be seen from Fig. 10, 
the piston is exceptionally long to provide against 
wear. It is fitted with double rings in each 
groove, which effectively prevent all blowing and 
maintain good compression. The crank guard 
affords a complete covering to the crank and 
connecting-rod end, making the engine enclosed 
and giving complete protection from dust and dirt. 
The design is arranged so as to prevent any sludge 











zontal engines, and was described in ENGINEERING 
vol. exxvii, page 223 (1929). The atomiser consists 
merely of a plain hole fitted with a non-return valve | 
of simple construction. The governor is mounted | 
on the end of the cylinder block remote from the 
flywheel, as shown in Figs. 6, 7 and 8, the method | 
of controlling the fuel injection being described | 
in the article referred to. 
The pistons, gudgeon pins, crankpins, main bear- | 
ings, and camshafts are lubricated under pressure, | 
by means of a pump located in the lower part of the | 


jexpansion gland at the front end. 


|is the same as on the larger engines, the inlet 


cylinder head or breech end, and sliding through an | oil escaping from the piston mouth from mixing 
The water| with and contaminating the lubricating oil that 
jacket spaces around the liner are large. Studs are | escapes from the big-end and main bearings. This 
used to secure the breech end to the bed frame, and | oil can be collected from the base of the crank- 
also serve to tighten and hold the liner securely in | chamber, filtered, and used over again. A fuel-oil 
| heater is included in the standard equipment, thus 
| permitting the use of a wider range of fuel oils than 
would otherwise be possible. The engine is started 
valve being in a detachable cage to which is also! by hand direct on fuel oil, no heating lamp being 
bolted the air silencer. The exhaust valve is | necessary, but merely a lighted wick, so that the 
immediately below the inlet valve. on the same! engine starts from cold following a few turns of 


its place. 
The arrangement of the inlet and exhaust valves 
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Fie. 12. 


1-3-H.P. Hopper-CooLep Two-STROKE ENGINE ; 
Messrs. THE VILLIERS ENGINEERING CoMPANY, LIMITED. 








Fie. 14. 


the starting handle. 





The full-load fuel consump-| ENGINEERING, vol. cxxvii page 191 (1929). 
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160-B.H.P. Marine Heavy Om Eneine; Messrs. Perrers, LIMITED. 


The 


tion is 0-45 lb. per brake horse-power per hour on| firm’s horizontal models are represented by a 


Diesel oil. 

In addition to the small unit described, Messrs. 
Crossley are showing typical examples of their larger 
engines of both the vertical and horizontal types. 
The vertical models are represented by a three- 
cylinder air-injection unit, coupled to a 50-kw. 
dynamo constructed by Messrs. General Electric 
Company, Limited, and running at 450 r.p.m. This 
engine is generally similar to the model described in 


four-cylinder unit developing 88 brake horse-power 
at 375 r.p.m., and a two-cylinder unit developing 
48 brake horse-power at the same speed. 

The petrol engines manufactured by Messrs. The 
Villiers Engineering Company, Limited, Marston- 
road, Wolverhampton, although perhaps best known 
as power units for motor cycles, are also suitable for 
a wide variety of industrial applications. Examples 


| have been previously described in our columns 


Fie. 13. 3}-H.P. Atr-Cootep Enaine; Messrs. THE VILLIERS 
ENGINEERING Company, LimiTEp. 


applied to compressing, lighting and pumping plants, 
and on the firm’s stand, both water-cooled and air- 
cooled models are shown. We have selected one 
engine of each type for purposes of illustration, that 
shown in Fig. 12, above, being a hopper-cooled 
unit for stationary work. The engine operates on 
the two-stroke cycle, and as will be seen from the 
figure, is a single-cylinder model. The cylinder 
bore is 67 mm. and the piston stroke is 70 mm., 
giving a capacity of 247 cc. The carburettor is 
governor controlled, and is set to give a crankshaft 
|speed of 1,000 r.p.m., at which speed the engine 
| develops 1-3h.p. Ignition is effected by a flywheel 
| magneto, which gives a good spark at low speeds, 
| So that the engine can be started without difficulty. 
| A cut-out for stopping the engine is provided on the 
/magneto, being operated by a press button at the 
back of the armature plate. The petroil system of 
lubrication is employed for all parts except the 
| governor, which is lubricated from a separate tank 
‘in the crankcase. It will be noticed that the petrol 
{tank is strapped to the side of the hopper, so that 
the unit is quite self-contained. Special attention 
has been paid to silencing, so that the engine may be 
run in a confined space without objectionable noise. 
The exhaust gases are first passed into the cylindrical 
| expansion chamber, visible to the right in the figure, 
and then into the baseplate. Both these chambers 
have thick walls, ensuring an absence of drumming. 
The moving parts of the engine hardly call for 
comment, as they follow the usua: practice, but it 
| may be mentioned that large ball bearings are em- 
| ployed for the crankshaft, and a full roller bearing 
‘for the big end. The hopper holds 1} gallons of 
‘water, and the tank, $ gallon of fuel. The petrol 
consumption is 1-3 pints per brake horse-power- 
hour. The weight complete is about 142 lb. 
| The second engine, illustrated in Fig. 13, on this 
| page, has a cylinder bore of 79 mm. and a piston 
stroke of 70 mm., giving a capacity of 342. cc. Itde- 
| velops 3 h.p. at 1,000 r.p.m. The cylinder head and 
piston are both made from aluminium alloy, and 
the fan and cowl for cooling purposes are also made 
of aluminium. As in the case of the hopper-cooled 
model, petroil lubrication is employed, together 
with a flywheel magneto. The makers claim that 
[this form of ignition unit reduces weight and 
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Fie. 16. 4}$-Kw. Licutine Set; Messrs. R. A. LIisTER AND 


Company, LIMITED. 


simplifies the construction of the engine. No separate ; crank and connecting rod from the layshaft, which 


driving chain or train of gears is required for the 
magneto, and the only moving part is the flywheel 
itself. The space available enables coils and 
magnets of large size to be used, giving a good spark 
for starting and for running at low speeds. The 
magneto is encased in a water-tight cover, and can 
be adapted to supply current for lighting purposes if 
required. The carburettor has a compensating 
action, which automatically varies the mixture 
strength to suit different running conditions. It is 
of the taper-needle type, and there is no danger of the 
jet becoming choked. Both the engines described 
are fitted with air cleaners. 

In connection with the 1929 Fair, we described 
a new airless-injection engine shown by Messrs. 
Petters, Limited, Westland Works, Yeovil. The 
engine with which we dealt was of the stationary type, 
but we suggested at the time that similar units would 
probably be designed for marine use in due course. 
This year, Messrs. Petters are actually showing a 
marine unit, which is illustrated in Fig. 14, page 213. 
It may be recalled that the engines op2rate on 
the two-stroke cycle, and the four-cylinder model 
illustrated develops 160 b.h.p. at 330 r.p.m._ It 
will be noticed that it is totally enclosed through- 
out, so that all the working parts are effectively 
protected from bilge or sea water. The engine is 
very compact, the overall dimensions, including the 


thrust block, circulating and bilge pumps, and air 


compressor, being only 14 ft. long by 5 ft. wide by 


6 ft. high. The bed plate is continuous under the | 
cylinders, and is provided with an extension carrying | 
the flywheel casing and the Michell thrust block. | 
Two water-cooled silencers of ample capacity are | 


attached to the four exhaust connections, two 


also operates the fuel pumps and _ air-reversing 
system, being driven by gearing at engine speed. 
The arrangement of the pistons, ports, and other 
interior parts is similar to that of the engine described 
in ENGINEERING, Vol. cxxvii, page 223 (1929). 

The engine is entirely controlled by the hand- 
wheel visible to the right in the figure. Imme- 
diately behind the control wheel, and at the right- 





hand side, there is an auxiliary fuel-control wheel 
| which, when set in a given position, limits the supply 
| of fuel to the cylinders, apart from the action of 
the governor. On starting up from cold, this 
|gear is set so as to obtain the maximum fuel 
\supply. The indicating arrow behind the control 
| wheel is brought from the “‘ stop” to the “start” 
position by turning it to the right. In the “start” 
position, the control opens the main air valve, 
admitting compressed air from the storage receivers 
to the distribution air valves operated by cams 
on the layshaft. These cams are timed to give an 
opening of from 5 deg. after the top dead centre 
to 105 deg., which ensures the adequate overlapping 
of the period of opening on all cylinders, and 
| thereby renders a start certain from any position 
of the crankshaft. There are two cams for each 
| distribution valve, one of which is in action dur- 
|ing the ahead running of the engine, while the 
| other operates during the reverse. Rocking levers, 
| operated by a scroll cam on the control shaft, are 
| provided to bring each of these cams into action 
in the correct sequence. As soon as the engine 
is running on air, a process requiring barely one 
second, it begins to fire, and the control is swung 
smartly back from the starting to the full-speed 
| mark, cutting out the starting air, and the governor 











ceased to rotate; thereafter, on continuing to 
turn the wheel in the same direction until the 
“start” position has been reached, the air supply 
comes into action and starts the engine in the 
direction desired. The complete process only 
occupies from three to four seconds. 

A description was given in ENGINEERING, vol. 
exxx, page 802 (1930), of the high-speed airless- 
injection engines recently introduced by Messrs. 
R. A. Lister and Company, Limited, of Dursley, 
and it may be recalled that the special feature of 
these engines was a two-part combustion chamber 
with an ingenious arrangement for isolating the 
auxiliary chamber when starting up. A number of 
these engines are being shown by Messrs. Lister, 
and the 9-h.p. model, illustrated in Fig. 15, above, 
embodies an interesting circular radiator with which 
we have not previously dealt. The radiator is con- 
centric with the crankshaft, as shown, and is 
mounted at the opposite end to the flywheel. It is 
of honeycomb formation, the axes of the combs 
being radially disposed. The space surrounded by 
the tubes is closed on the engine side by means of a 
deflector, and on the outer side, is fitted with a gauze- 
covered inlet, which screens a radial fan of special 
formation. This fan draws the air in from the side 
of the radiator, and expels it at high velocity through 
the radial tubes at right angles to the direction in 
which it is drawn in. A small centrifugal circulating 
pump is attached to the engine mounting bracket, 
and draws water from the cylinder head through the 
radiator. From the latter, it is delivered to a small 
header tank which is mounted at the flywheel end 
of the engine, whence the cooled water is returned to 
the engine. These radiators, we understand, maintain 
an even engine temperature of about 80 deg. C., and 





cylinders discharging into each silencer. The cir-|then takes over the control of the speed. Any | are at the moment fitted to the single-cylinder and 
culating and bilge pumps are placed at the forward | subsequent variation of speed is obtained by | twin-cylinder engines of 9 and 18 brake horse-power. 
end of the engine. They are of the double-acting | moving the control wheel to the required position! As an indication of the efficiency of these cooling 


reciprocating type, and are driven by means of 
eccentrics on the intermediate gear-wheel shaft, 


between full and slow. 
To stop the engine after running in either direction, 


| units, it may be mentioned that the horse-power 
required for the cooling fan and water-circulating 


running at one-third of the crankshaft speed.|the control wheel is swung round until the arrow | pump is only ? and 1} h.p., respectively, which is no 


This slow speed results in increased working life and 
reliability of the water-cooling system, a considera- 
tion of paramount importance in marine oil engine 
practice. By a cross-connected system of valves 
and piping, provision is made for the employment 
of the bilge pump to circulate cooling water in 
the event of the failure of the circulating pump. 
Immediately above these pumps is placed the 
horizontal reciprocating air compressor, forming 
an integral unit with the engine, and driven by 


“ 


| points to “stop,” and the engine will immediately 
|cease operation. This is effected through the 
action of a fuel cut-off cam on the control shaft 


|more, if as much, as the horse-power absorbed by 
the fan alone, or by the water-circulating pump 
|employed with ordinary car-type radiators. 











coming into operation, depressing the governor link,| Another of Messrs. Lister's exhibits in which the new 
which in turn acts upon the spill valves attached | airless-injection engine is incorporated is illustrated 
to the fuel pumps, and by-passes all fuel from the | in Fig. 16, on this page. This is a fully automatic 
cylinders back to the fuel supply. To reverse the | electric-lighting plant of 4-5 kw., and the advantage 
direction of rotation, the control wheel is turned | of operating such a plant with a heavy-oil engine 
from its running position back to the “stop” | will be readily appreciated. We have described a 


position, and held there until the crankshaft has | number of the lighting sets made by the firm in the 

















sc IRN asic 








FEB. 13, 1931.| 


EXHIBITS AT THE BRITISH 


sty WE VE 





ENGINEERING. 








INDUSTRIES FAIR. 


Oe ea 


LAM LS Ag 


Fig. 17. 35-H.P. Arruess-InJEcTION ENGINE; Messrs. Ruston AND HornsBy, Limrrep. 











making a special feature 
of their new high-speed 
airless - injection units. 
These engines are made 
in two groups, known as 
the “VQ” and “JP” 
classes. The former run 
at 900 r.p.m. and are 
made in 2, 3, 4 and 6- 
cylinder units, develop- 
ing respectively, 32, 48, 
64, and 96 brake horse- 
power. The four-cylinder 
engine in this group was 
fully described in Enet- 
NEERING, vol. cxxx, page 
247 (1930). It will be 
recalled that it embodied 
Messrs. Ruston’s own fuel 
pump and atomisers, and 
was of the direct-injection 
type. The “JP” en- 
gines, on the other hand, 
incorporate the Bosch fuel 
pump and atomisers, in 
combination with a two- 
part combustion cham- 








Fig. 18. Hoprrer-CooLeD PETROL-PaRAFFIN ENGINE; Messrs. Ruston 
AND Hornssy, LIMITED. 


past, and it will be sufficient to state that the unit 
shown only differs from earlier fully-automatic 
plants in the type of engine employed. It is 
intended for such purposes as country-house light- 
ing, in which the load fluctuates considerably 
during the period that the set is actually in use, 
light loads being taken on the batteries which form 
part of the plant. In addition to the model illus- 
trated, these sets are made with outputs of 2-5, 
10, 15 and 20 kw., and can be obtained for direct 
running and battery charging, as well as for fully- 
automatic operation. 

In past years, Messrs. Ruston and Hornsby, 


Limited, of Lincoln, have usually exhibited one or | 


more large engines, but on this occasion, they are 


ber of the Lister type. 
The engines, in fact, fol- 
low the Lister design 
very closely, under the 
pooling arrangements be- 
|tween the two firms announced some months 
|ago. The two engines in this range manufac- 
tured by Messrs. Ruston and Hornsby both run 
at 1,000 r.p.m., one being a three-cylinder model 
developing 26} brake horse-power, and the other a 
|four-cylinder model developing 35 brake horse- 
|power. A third six-cylinder engine will shortly be 
‘available. The four-cylinder engine is illustrated 
lin Fig. 17, on this page, and it is unnecessary to 
|describe it in detail, since, as already stated, it 
|closely resembles the corresponding Lister unit. 
| The latter engine was described in ENGINEERING, 
| vol. exxx, page 802 (1930). 

Among Messrs. Ruston and Hornsby’s other 
exhibits, reference may be made to the new petrol- 
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paraffin engine which is shown in Fig. 18. The 
engine operates on the four-stroke cycle, the valves 
being horizontal and located side-by-side under the 
cylinder. The camshaft is in the crankcase, and is 
driven by a spur-gear train arranged in a separate 
compartment at the side. The engine is hopper- 
cooled, the cylinder, crankcase and hopper forming 
a single casting. A detachable head is fitted to the 
cylinder, as shown in the figure. The piston is of 
cast-iron, and is fitted with a hardened-steel gudgeon- 
pin of the floating type, and with three rings at the 
topend. The connecting rod is of the usual H section, 
and the big-end and main bearings are lined with 
anti-friction metal. The crankshaft is a one-piece 
forging. The engine is governed on the throttle, 
the governor being mounted on the end of the cam- 
shaft and connected to the throttle by a single lever. 
The whole of the governor gear is totally enclosed, 
and the speed can be adjusted by turning the small 
knob, visible in the figure below the quadrant lever 
for advancing or retarding the magneto. The latter, 
which can also be seen in the figure, is a Wico model 
operated by a lever from the intermediate spur- 
wheel shaft of the timing gear. The engine is 
lubricated automatically, and will run throughout 
the day without attention. The fuel tank is of 
welded steel, and is mounted on the front of the 
crankcase as shown. The carburettor is of the usual 
float-feed type, and is gravity fed. Careful attention 
has been given to accessibility, and a mud pocket, 
fitted with a large plug, is provided to clean out 
foreign matter deposited from the cooling water. 
A drain cock is provided for drawing off the cooling 
water in frosty weather. 

In connection with the Royal Agricultural 
Show held in 1928, we described a three-cylinder 
vertical oil engine exhibited by Messrs. The National 
Gas Engine Company, Limited, Ashton-under- 
Lyne. The firm are exhibiting a four-cylinder 
engine in the same range at Castle Bromwich, 
but, as will be seen by comparing the drawings of 
this engine given in Figs. 19, 20 and 21, page 216, 
with the photograph of the earlier model on page 72 
of ENGINEERING, vol. cxxvi (1928), the design has 
been modified in a number of details. 

The four-cylinder model illustrated, developing 
100-b.h.p. at 600 r.p.m., has a single-piece bedplate 
incorporating the shaft bearings. The column is 
also a one-piece casting, with separate liners, as 
shown in Figs. 19 and:20. Large inspection doors are 
provided on both the front and back of the crankcase. 
The crankshaft is a solid forging, with a bearing 
between each of the crank throws. The bearings are 
of mild steel, lined with white metal, and are round 
backed, so that they can be easily removed without 
lifting the shaft. The pistons are made from hard, 
close-grained cast-iron, and are interchangeable. 
The connecting rods are of H section, with solid small 
ends and big-ends of the marine type. Detachable 
cylinder heads of deep section are fitted, in which 
the exhaust and inlet ports are cast. The valves 
are of the overhead type, with renewable guides, 
and are interchangeable. As shown in the figures, 
the camshaft is mounted in the crankcase, and is 
driven from the crankshaft through spur gearing 
at the flywheel end of the engine. The cams are 
made of special steel, hardened and ground, and 
dip in an oil bath. The arrangement of the push 
rods and rocker arms will be clear from the figures, 
and it will be noticed that the whole of the valve- 
operating gear is totally enclosed. 

Each cylinder is provided with a separate pump 
and spray valve, the fuel pump plungers being 
directly operated by a case-hardened steel cam oper- 
ating through an adjustable tappet. The spray valve 
passes through the water jacket in the cylinder head 
to the compression chamber, the entire surface of 
which is water cooled. The spray valve is operated 
by the fuel, and effective atomisation of the latter 
is obtained by the combination of the high fuel 
pressure and the form of the spray valve. The 
speed of the engine is controlled by a centrifugal 
governor mounted on the crankshaft, as shown in 
Fig. 20. The governor determines the effective 
portion of the fuel-pump stroke, the oil being by- 
passed earlier or later in the stroke as the load 
falls or increases. The whole of the bearings are 
lubricated by oil under pressure. The oil pressure 
is indicated by a pressure gauge coupled to the 
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100-B.H.P. FOUR-CYLINDER HEAVY-OIL ENGINE AT THE BRITISH INDUSTRIES FAIR. 


CONSTRUCTED BY MESSRS. THE NATIONAL GAS ENGINE COMPANY, LIMITED, ENGINEERS, ASHTON-UNDER-LYNE. 
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most remote part of the system, and fixed in a suit- 
able position near the controls. The engine is 
started up by compressed air, and is provided with 
a heavy flywheel of the disc type, proportioned to 
give a very small speed fluctuation. As shown in 
the illustrations, an open-type cooling arrangement 
is employed throughout the engine. 


The same firm are showing a single-cylinder 


horizontal heavy-oil engine developing 17 brake 


horse-power at 375 r.p.m., a horizontal petrol- | 


paraffin engine, developing 2} b.h.p., coupled to a 
ram pump, and a similar engine driving an air com- 
pressor. The petrol-paraffin engine coupled to a 
ram pump was described in ENGINEERING, vol. 
exxvii, page 192 (1929). 

Among other oil engines shown at the Fair, 
mention may be made of the cold-starting horizontal 
model exhibited by Messrs. Marshall, Sons and 
Company, Limited, Britannia Iron Works, Gains- 
borough. This engine is of 55 b.h.p., and is generally 


similar to the smaller engine described in Enai- 


NEERING, Vol. exxviii, page 40 (1929). 


The same | 


firm are making a special feature of their airless- | 


injection tractors, one of which was described in 
ENGINEERING, vol. cxxx, page 41 (1930). 
agricultural and industrial models of these tractors 
are being exhibited. Messrs. The Heatly-Gresham 
Engineering Company, Limited, Gresham Iron 


Both 


Works, Letchworth, are showing a comprehensive 
range of their well-known Rational petrol engines for | 


powers from 2 b.h.p. to 28 b.h.p. One of the 


engines is shown driving a small centrifugal pump, 
the two units being directly coupled and mounted on | 


a trolley. The firm are also showing a motor-driven 
vacuum exhauster, both exhibits having been des- 
cribed in ENGINEERING, vol. cxxix, page 208 (1930). 
Messrs. James and Fredk. Howard, Limited, Bedford, 
are showing a 3-ton crude-oil locomotive. This is 
generally similar to the petrol locomotive made by 
the same firm, and described in ENGINEERING, vol. 
exxix, page 504 (1930), but is fitted with a twin- 
cylinder Blackstone airless-injection engine develop- 
ing 25 b.h.p. at 1,250 r.p.m. The engine is a two- 
cylinder model, but is similar to the four-cylinder 
model described in ENGINEERING, vol. exxx, page 
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401 (1930). Messrs. Howard are also showing a 
road grader similar to that described in Enat- 
NEERING, vol. cxxiv, page 725 (1927). 

The exhibit of heavy oilengines, to which we have 
so far mainly confined attention, is quite an unique 


| clinch rivets from # in. to 7 in. in diameter. 
| being shown by Messrs. Walter Frost, ‘“‘ Eagle” Iron- 


| feature of the Fair, as the only other occasions on 
‘which such engines are exhibited in England are 


|the various agricultural shows and the Shipping. 
| Engineering and Machinery Exhibition. In neither 


of these cases, however, are the exhibits in this 
class comparable in importance with those shown 
at Castle Bromwich. We may now pass on to a 


| group of exhibits of a more general nature. 
| The riveting machine shown in Fig. 22, on the 


opposite page, is of the single-blow type, and will 
It is 


works, Crawford-street, Rochdale. The machine is 
belt driven, the belt running on the rim of the fiy- 


| wheel shown. The drive is transmitted to the rear 
| shaft through a clutch, operated by the pedal visible 


at the front of the machine. An eccentric on the rear 
shaft is connected to the rear end of a heavy steel 


| beam, pivoted near its front end and fitted with a 


riveting die. The bottom die, which is recessed for the 
rivet head, is mounted on the apron front. The die 


|holder is adjustable, and can be made to accom- 


modate any special work required. The machine is 


| particularly suitable for riveting up such articles as 


luggage grids or other bulky parts, as both hands are 
free to enable the operator to hold the work in the 


|required position. Messrs. Frost are also showing an 


angle bender and folder for bending plates to various 


|angles without dies, and for forming double edges. 


The machine consists essentially of a bed, on which 
the sheet is placed, and a top beam, which is brought 
down by means of a hand lever to clamp the work. 
The bending is performed by a front beam, mounted 
on a steel trunnion and driven by belt through 
suitable gearing. The power required is small, and 
the machine is pedal controlled. An automatic 
stop is provided for bending a number of plates to 
the same angle. The bending beam has a straight 
front without obstruction, and is adjustable to 
produce sharp or rounded corners. A parallel fence. 
with worm adjustment, is provided for edge folding. 
and also a back gauge for wide sheets. The same 
firm are showing an angle-iron bender and light 
| bending rolls. 

The serviceable form of heavy blanking press 
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Fig. 22. SrncLtE-BLow Rivetina MacuIne 


exhibited by Messrs. John Hands and Sons, Limited, 


Cardigan Works, Belmont-row, Birmingham, and | 


shown in Fig. 23, is one ofa range having capacities 
from 45 tons to 450 tons. These -machines have been | 
designed for heavy blanking and clipping work, as 
required in drop-stamp shops. They are arranged 
for driving from a line-shaft, fast and loose pulleys 
being fitted to the machines as shown, together with | 
heavy flywheels to provide the necessary momen- 


tum. Single-reduction gear is fitted, consisting of a | 
with | 


hardened-steel pinion and cast-steel wheel, 
machine-cut teeth. The crankshaft is of high- 
tensile steel, oil-toughened and tempered, having a 
tensile strength of 40 to 45 tons per square inch. 
It is carried in adjustable journal bearings, and, 
in addition, is provided with shoulder supports, 
bearing on the cheeks of the crankshaft. The con- 
necting rod is of cast steel, the bearing being lined 
with hard gunmetal, and is fitted with a fine-thread 
screw which provides a vertical adjustment for the 
slide. An improved locking device is provided for 
clamping the rod to the screw after adjustment. 
The slide works in long guides having a compact 
and simple form of adjustment. A cast-iron bracket 
carried from the side of the frame adds additional 
support to the backshaft and crankshaft. 

The clutches provided on these machines vary 
in type according to the capacity. Presses up to 
150 tons have a half-round key automatic clutch, 
and above this pressure an all-steel sliding-block 
type of clutch is employed. The construction of 
the half-round key clutch is generally well known, 


but it may be mentioned that it is adjustable for | 


either continuous running or single strokes, the 
adjustment being effected very simply. On the| 


one motion, the machine continues to run until 
the treadle lever is released, and on the other, a 
second depression to the treadle must be made 





; Messrs. WALTER Frost. 
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hardened renewable dove- 
tail pieces. It is putinto 
action by spring pressure, 
and by depressing the 
| treadle, a plunger is withdrawn, ‘allowing a sliding 
member of the clutch to come into operation. Even 
jon the heavier presses, the effort to depress the 
| treadle lever is extremely light. 


| presses exhibited by Messrs. 
jin Figs. 24 and 2 


25, page 218, This press is shown 


|in motion at the exhibition, the rise and fall of the | 


ram being effected automatically, and the press 
striking repeat blows of uniform intensity. The 
machine can be quickly changed over to make 
single strokes only, in which case it is necessary 
to depress the hand lever to obtain each blow from 
the machine. For general use, the press is operated 
in this way, since when used for continuous opera- 
tion, for embossing and similar work, there is a 
danger of damaging the dies should the operator 
fail to place a blank in position, unless the dies are 
specially designed to obviate such an occurrence. 
The press is under complete control under either 
method of operation, as it can be stopped in any 
position on the up or down stroke. 

The stroke of the press is 12 in., and the main 
frame is a one-piece hematite-mixture iron casting, 
reinforced with heavy steel tie bolts which pass 
right through the uprights. These tie bolts are 
screwed with a fine thread, and are put in hot, 
with a certain known tension, and effectively 
reinforce the cast-iron frame. This method of 
reinforcing the frame has been found to give entirely 
satisfactory results. The slide works on adjustable 
guide strips, so that it can be accurately set. The 
| screw is a steel forging, of special composition to 
withstand the stresses to which it is subjected. 
As will be clear from the figures, the drive is by 
belt, to fast and loose pulleys, on a horizontal 
shaft on which two flat discs are mounted. The 





Fig. 23. BLANKING PREss ; 





| mounted on 
| We have previously desc ribed several of the | 
Hands, but have not | 
| | dealt with the 80-ton power percussion press shown | 





before a repeat stroke can be obtained from the | discs are of cast-iron, and are spaced slightly wider 
machine. The all-steel sliding-block type of clutch, than the horizontal steel wheel mounted at the top 
for the heavier presses, works on the principle of | |of the screw. Either disc may be brought into 
the jaw clutch, but its driving faces consist of| contact with the edge of the horizontal wheel, 





Messrs. JOHN HANDS AND 


Sons, LIMItrep. 


which is faced with leather, by means of the lever 
and link mechanism shown on the right-hand arm 
of the machine in Fig. 24. The leather facing is 
easily removable, as it consists simply of a flat belt 
the ends of which are joined by a tensioning device. 
The link mechanism referred to terminates in a 
hand lever provided with a balance weight, and 
the front of the machine within 
convenient reach of the operator, as shown in 
Fig. 24. The vertical rod forming part of the lever 
mechanism is provided with two adjustable stops, 
and for hand working the stops are set clear of 
an arm projecting from the die head. For auto- 
matic working, they are set to make contact with 
the arm at each end of the stroke, thus reversing 
the head after any desired degree of travel. The 
vertical rod of the link mechanism also passes 
through an adjustable brake, consisting simply of 
a fibre pad which can be brought into contact with 
the rod by screwing in a sliding block connected 
with the hand-wheel, shown in the figures, above 
the hand-reversing lever. This brake provides 
sufficient grip to prevent the balance-weight on the 
lever from throwing the machine into reverse, but 
does not exert sufficient force to prevent the opera- 
tion of the automatic control. The adjustable stops 
are provided with spring contacts to give a gradual 
reverse action without shock. 

The ejector gear, which is not shown in the illus- 
trations, is of the usual type, and may be operated 
either by foot or automatically. In the latter case, 
the foot lever is connected up, by means of a 
quickly detachable link, to a roller arm mounted 
on the back of the main frame. This roller arm is 
raised or lowered at the required point by making 
contact with a cam mounted on the back of the 
die-head. 

Messrs. William Allday and Company, Limited, 
38a, Paradise-street, Birmingham, are showing a 
wide range of portable fans, bellows, and blower 
forges for either hand or power drive, amongst 
which is the new centre-blast rivet-heating forge 
illustrated in Fig. 26, page 218. This forge is fitted 
with a universal motor for driving the fan, the motor 
being suitable for either alternating or direct current 
at 250 volts. The forge is fitted with a heavy 
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Fies. 24 anp 25. 80-Ton Prrcussion Press; Messrs. JoHN HANDS AND Sons, LIMITED. 


one-piece pressed-steel pan, and has a removable 
grate with centre-blast tuyere. It is also fitted with 
a hinged and balanced ash trap. The four tubular 
legs are held rigidly in place, but the whole forge 
can be quickly dismantled for transport from place 
to place. The wind-shield, or back, is movable. 
The same firm are showing a new type of heat- 
treating furnace of the oven type, fitted with a 
fan blast burner. It is claimed in connection with 
this furnace that the first cost, complete with blower, 
is less than one having to be supplied with a pressure 
blower. It is also stated to be more silent in 
operation than a furnace of the latter type. An 
even heat can be obtained over the whole hearth, 
and the full capacity of the hearth can be utilised. 
The furnace is lined with a 9-in. brick facing, in 
addition to the insulating material. A subsidiary 
company, Messrs. A. H. Wilkes and Company, are 
demonstrating a range of gas-fired soldering-iron 
furnaces, in which the gas supply is automatically 
cut off when the iron is removed. 

A very useful furnace for small brass foundries, 
with outputs up to 1} tonsa day, is shown by Messrs. 
Sir W. G. Armstrong, Whitworth and Company 
(Engineers), Limited, Scotswood Works, Newcastle- 
upon-Tyne. This furnace, which is illustrated in 
Fig. 27, on the opposite page, is of the semi-rotary 
open-flame type, and has a capacity of 350 Ib. of 
brass. It consists essentially of a steel barrel lined 
with suitable refractory bricks or ram lining material, 
into which two burners fire directly opposite to each 
other. The resultant flame is of a very good rever- 
beratory and blanketing nature, thus resulting in 
rapid melting and low fuel consumption. A con- 
siderable saving is obtained owing to the elimina- 
tion of crucibles, the metal being melted directly in 
the furnace. Charges from 50 Ib. to 350 Ib. can be 
very conveniently dealt with, with correspondingly 
low fuel costs and high efficiency. The special lining 
supplied with the furnace will give, under ordinary 
working conditions, anything from 600 heats to 
800 heats, and the cost of re-lining should not 
exceed 41. to 51. The furnace is specially designed 
to facilitate re-lining, and is of very robust con- 
struction, the principal parts being made of steel. 
It is suitable for either gas or oil firing, an air pres- 
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sure of 1 lb. per square inch being required in both 
cases. A second model is available with a capacity 
of 1,000 Ib. of brass. 

The same firm are showing the white-metalling 
plant for railway-type axle-box bearings, illus- 
trated in Fig. 28, on the opposite page. The plant 
consists of a chain-conveyor de-metalling oven, a 
tinning bath, and a die-casting machine. The oven 
is shown on the right in the figure. The old shells 
are fed in at the upper end, and conveyed by a 
chain operated by the handle at the lower end 
through a heated chamber, during which period the 
old metal is run off into moulds. The heated shell 
is then tinned by immersion in the tinning bath 
shown in the centre, after which it is placed on 
the die-casting machine shown on the left. In this 
machine, the lower half of the die is clamped over 
the nozzle of the cylinder, and the top half is held 
by the overhead gear. After the shell is inserted 
in the die, the top half is clamped over it, and 
metal is forced into the shell under pressure by 
operating the star handwheel, shown on the left. 
The bearing is then ejected from the die, and after 
trimming and removing the gate, the shell is ready 
for service. The conveyor oven and die-casting 
machine are controlled by automatic heat regula- 
tors, thus maintaining a constant temperature. 
The plant is gas-fired with syphon-type burners. 
It can also be supplied fitted for burning kerosene 
or other oil fuel, a pyrometer being fitted in place 
of the heat regulator when liquid fuels are em- 
ployed. 

As we have already mentioned, the British machine- 
tool industry is very inadequately represented at the 
Fair, but among those firms exhibiting, reference 
may be made to the tools shown by Messrs. Thomas 
Bradley, Alexandra Works, Church, Accrington. This 
firm is showing a range of drilling machines, together 
with a small band polishing machine. The machine 
illustrated in Fig. 29, on the opposite page, is designed 
to drill holes up to 1} in. in diameter, and is fitted 
with an electric motor mounted behind the pillar 
on the baseplate. The drive is taken by belt from 
the motor to a three-speed cone pulley, and thence 
by a second belt to a corresponding pulley mounted 





on the rear of an overhead shaft. From this shaft, 
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Fie. 26. Rivet-Heatrine Force ; 
Messrs. WILLIAM ALLDAY AND CoMPANY, LIMITED. 


the drive is taken through a worm and worm wheel, 
having a 6 to 1 reduction, direct on to the bevel 
gears which drive the spindle. An automatic feed 
motion is provided, the vertical bevel wheel being 
formed with an eccentric boss, which gives the 
required reciprocating motion to the feed lever. 
The usual quick-return motion is provided, operated 
by the hand-wheel visible in the figure at the front 
of the drilling head. Provision is made for driving 
the machine by hand where the particular conditions 
render this desirable, the drive to the worm-wheel 
being disengaged by means of a sliding key, and a 
hand lever being mounted on the wheel spindle. The 
worm drive runs in oil, and at a motor speed of 
1,400 r.p.m.; the three spindle speeds obtainable 
are 110, 160, and 220 r.p.m. The spindle is bored 
No. 3 Morse taper, and the spindle bearing is adjust- 
able for wear. The table has a clearance of 9 in., 
measured from the spindle centre to the front of 
the column; the maximum clearance between the 
spindle and table is 32 in., and the depth of feed 
available is 6 in. The table is 15 in. in diameter ; 
the total height of the machine is 6 ft. 6 in., and the 
total weight is 5 ewt. The spindle is 1} in. in 
diameter, and the pillar is 4 in. in diameter. 

A second machine exhibited by the same firm is 
illustrated in Fig. 30, on the same page. It has been 
designed to meet the demand for a small and in- 
expensive key-seating, slot-milling, end-milling and 
drilling machine, and is suitable for cutting sunk, 
spline or Woodruff keyways. The spindle is fitted 
with a positive feed, operated by a small worm 
engaging with the pinion for hand feed, and having 
a feed range of 2} in. The compound rest has a 
working surface of 12} in. by 6 in., and longitudinal 
and cross traverses of 3 in. and 8 in., respectively, so 
that a keyway or slot can be machined up to 23 in. 
deep, 3 in. wide, and 8 in. long. The rest can be 
fitted at any required angle in either direction. The 
general construction of the machine, which is 
arranged for belt drive, will be clear from the figure. 
The column terminates at the base in a foot plate 
with a bearing surface of 17 in. by 21 in., and can be 
provided with a sliding table for drilling. When 
this table is in its lowest position, there is a clearance 
of 3 ft. 9 in. between the spindle nose and the table 
surface. The spindle has a hand-feed movement of 
3% in., and is provided with a ball-thrust bearing. 
The head is provided with long bearings, the upper 
bearing carrying the top cone pulley, and thus 
relieving the spindle from bending stresses due to the 
pull of the belt. The machine is suitable for drilling 
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Fig. 27. 350-LB. Brass Furnace; Megssrs. Str W. G. ARMSTRONG, WHITWORTH AND COMPANY 


(ENGINEERS), LIMITED. 

















Fig. 28. Wutte-METALLING PLant; Messrs. Sir W. G. ARMSTRONG, WHITWORTH AND COMPANY 
(ENGINEERS), LIMITED. 


holes up to in. in diameter. The distance between 











Fie. 29. Prititar-Type Dritt; Mgssrs. 
THomas BRADLEY. 
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Fie. 30. Kery-SeaTER AND DRILLER ; 
Messrs. THomas BRADLEY. 


We have described a number of the concrete | This is a low-charging model without power loader, 
the spindle centre and the column is 6} in., the| mixers manufactured by Messrs. Millars’ Machin- 


diameter of the spindle in the rack bush is j in.,|ery Company, Limited, Pinners Hall, Great Win- 
and the approximate weight of the machine is|chester-street, E.C.2, but have not previously 


and should be very useful on small housing estates, 
or for road kerb or channelling work, where only 
relatively small quantities of concrete are required. 


314 Ib. dealt with the small model shown in Fig. 31, page 220. | The capacity is 4 cu. ft. unmixed, or 3 cu. ft. mixed, 








220 





E 


(FEB. 13, 1931. 











so that an output of from 15 cu. yds. to 20 cu. yds. 
is readily obtainable per eight-hour day. The 
machine can be employed for mixing sand and 
cement mortar or plaster, in addition to concrete. 
The engine is a 1}-h.p. vertical model, hopper 
cooled, and runs on petrol. It operates on the four- 
stroke cycle, and is fitted with enclosed overhead 
valve gear. In use, it is protected from dust by the 
casing shown, of which the back is readily remov- 
able to enable any adjustments to be made to the 
engine, or to fill the hopper. The drive to the 
mixer is by steel-bushed roller chain. The mixer 
itself is generally similar to that fitted to the 
larger model described in ENGINEERING, vol. cxxx, 
page 427 (1930). The arrangement of the tilting 
gear will be clear from the figure. The frame on 
which the engine and drum are carried is made up 
entirely of steel, and is provided with two 30-in. 
diameter wheels, with 34-in. steel rims. The draw- 
bar can be pushed in and locked when not in use. 
The discharge height of the mixer is 22 in., and it 
weighs 9} cwt. The consumption of petrol is stated 
to be less than 1 gallon for a fuil day’s working. 

Messrs, Millars’ Machinery Company, Limited, are 
also exhibiting the machine illustrated in Fig. 32, on 
this page, which is termed a Trucktractor by the 
makers. It may be employed either to carry or pull 
a load, or for both purposes. The weight of the 
machine is approximately 30 cwt., and, it is specially 
designed to work in narrow aisles or confined spaces. 
Several models are made, the one illustrated being 
a contractor’s unit with a 30 cu. ft. tipping body. 
The power unit is a 16-h.p. ‘our-cylinder petrol 
engine, of which the cylinder bore is 75 mm. and 
the piston stroke 130 mm. A monobloc casting is 
employed for the cylinders. The engine operates on 
the four-stroke cycle, the valves being fully enclosed 
and interchangeable. Thermo-syphon cooling is em- 
ployed, the ignition is by. magneto, and the lubri- 
cating oil is pump circulated. A centrifugal-type 
governor is fitted, this being fully enclosed and 
lubricated from the engine system. An air cleaner is 
also fitted. The radiator, the position of which can 
be seen in the figure, is of the multitubular type. 

The transmission system incorporates a dry-plate 
clutch, and a gear-box giving three forward speeds 
and a reverse, the controls being similar to the 
usual arrangement employed on cars. The front 
axle is of the live-axle type with a bevel-type differ- 
ential. The gears are of hardened steel, and the 
shafts run in ball and roller bearings. The whole of 
the rear-axle parts are totally enclosed, as in motor- 
vehicle practice. The vehicle is steered by the single 
rear wheel, the steering gear being of the nut and 
screw type. The front of the vehicle is carried on 
underslung half-elliptic springs which take the torque 
in both planes. The rear springing system con- 
sists of a coil spring in an air cylinder, with an 
auxiliary shock-absorbing device. Quarter elliptic 
auxiliary springs are provided on the front axle, 
which only come into action when the body is 
loaded. Two brakes are provided, one being hand- 
and the other pedal operated. They are mounted 
on the transmission shaft, and are Raybestos tined. 
They can be adjusted without tools. All three 
wheels are of cast steel, and are of the disc type, 
mounted on roller bearings. ‘hey are fitted with 
solid rubber tyres, the front tyres being 28 in. by 7 in., 
and the rear tyre 20 in. by 5 in. The body shown is 
of the automatic gravity dump typs, and is made 
from heavy sheet steel. The wheelbase is 82 in., 
the track 42 in., and the overall width 53 in. The 
ground clearance is 6 in., and the overall height of 
the dump body is 63 in. The speed can be varied 
from $ mile per hour to 12 miles per hour, and the 
turning radius is 16 ft. 

A self-contained and readily-portable light stone 
and brick breaker, which enables concrete aggregates 
to be crushed on the site, is exhibitéd by Messrs. 
The Liner Concrete Machinery Company, Glasshouse 
Bridge, City-road, Newcastle-upon-Tyne. The ma- 
chine is illustrated in Fig. 33, on the opposite page, 
and it will be seen that it consists of a breaker and 
petrol engine mounted on a simple chassis built up 
of steel channels. The engine is a standard Lister 
unit, of 4} to 6 b.h.p., depending upon the size of the 
breaker, which can be supplied with a mouth measur- 
ing 10 in. by 6 in., 12 in. by7 in. or 14 in. by 8 in. 
The approximate output per hour in the three cases is 






































Fie. 32. Truckrractor WitH Tippina Bopy; Mgssrs. Mitiars’ MACHINERY 
Company, LIMITED. 


4 to 5 tons, 5 to 6 tons, and 6 to 7 tons. The engine | able. They are lubricated on the force-feed prin- 
is totally enclosed in a lock-up steel housing, of which | ciple. Hard chilled iron is employed for the jaws, 
the front and back can be removed for adjustments, | which can be reversed end to end, thus greatly 
the front being shown removed in the figure. The | increasing their useful life. The eccentric shaft is 
breaker is suitable for crushing red brick, clinker, | made from 40-50 tons tensile steel, and is of large 
and similar materials, and operates on the usual |diameter. The bearing on the jaw stock is adjust- 
toggle principle. A combination of a reciprocating | able. The jaws can be set to crush down to 1 inch, 
with a swinging movement is given to the swing | and all sizes of machine can be supplied as granu- 
jaw. The jaw stock carrying this jaw hangs down |lators to crush down to }-in. if required. The 
from the eccentric shaft and is held up to its work by |same firm are showing tilting-drum concrete 
a toggle plate. This plate has curved ends and | mixers, similar to that described in ENGINEERING, 
fits into corresponding recesses in the jaw stock and | vol. cxxi, page 525 (1926) and concrete-block 
the toggle block at the back of the machine, the | making machines of which one was described in 
swing movement of the jaw being effected by the | ENGINEERING, vol. cxx, page 720 (1925). Other 
variation in the angle between the toggle plate exhibits are rolling pan mixers, and a concrete 
and the stock. The toggle block is mounted in| vibrating machine for rapidly consolidating all 
an inclined slide, and can be moved up and down | classes of concrete products. 

while the machine is running by means of a screw! The gravel washer illustrated in Fig. 34, on the 
and nut mechanism, so that the jaw opening can opposite page, is being shown by Messrs. Gocdwin, 
be varied while the breaker is in motion. The) Barsby and Company Limited, St. Margaret’s Iron 
frame of the breaker is cast in one piece to secure Works, Leicester. It is of the contra-flow type, and 
adequate rigidity and strength. The bearings are is designed to clean the gravel with exceptional 
of specially hard anti-friction metal, and are renew- | thoroughness. The washer consists of a cylinder 
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Fig. 34. GraveL WasHER; Messrs. GoopwiN, Barspy AND Company, LIMITED. 


made of riveted steel plates, and divided by plates; A gear ring is also mounted at the inlet end for 
into separate compartments. Material to be treated | driving purposes. Washers of this type can be sup- 
is delivered just inside the first compartment, and | plied having outputs up to 640 tons of gravel a 
is fed along the cylinder by worm blades. A strong|day. Messrs. Goodwin, Barsby are also showing 
stream of water flows through the cylinder in the | stone breakers similar to those described in Enet- 
opposite direction to the gravel, and the material is | NEERING, vol. cxxviil, page 631 (1929), and typical 
cascaded through the water as it travels. Scoops examples of their concrete mixers, one of which 
er to a bys ait sage —— pore agg ee tagiwe pas ore tg te 
yartment to another, and as it is not possible for | (1928). 1eir large S, 8 é 
the clean water to mix with that which has already | tar-macadam plant, are illustrated by models. 

been soiled, the gravel receives its final washing! We have described a number of the road rollers 
in a compartment containing clean water. The end nec at by a Wallis -~ eee 
through which the material is fed in is shown in| Limited, of Basingstoke, in our columns in the 
the eal in the illustration, and screens for | past, but the models dealt with have all been of 
grading the washed gravel can be seen at the delivery | relatively heavy weight. The firm, however, have 
end. The cylinder is made from heavy plate, and is | recently introduced a new light-weight range, of 
free from transverse joints which might open and | which the typical example illustrated in Fig. 35, 
prove a source of weakness. Heavy rings, forming | page 222, is exhibited at the Fair. There are four 
roller paths, are mounted at the two ends of the | rollers in the range, having weights of 2, 24, 3 and 4 
cylinder, and these rest upon flanged rollers as shown. | tons, respectively, the general arrangement being 


221 


the same in each case. As will be seen from the 
figure the roller is very compact, the wheel base 
being short and the centre of gravity low. Careful 
attention has been paid, as in the makers’ heavier 
models, to the disposition of the weight and pro- 
portioning of the rolls, the object aimed at being 
to equalise the compression on the material being 
rolled over the full rolling width. The rear axle is 
of the makers’ automatic cambering type, described 
in ENGINEERING, vol. cxxviii, page 643 (1929). 

The engine is a four-cylinder overhead-valve model 
of British make, and runs on petrol. The cylinder 
bore is 69 mm., the piston stroke is 100 mm., and 
the engine develops 13-5 b.h.p. at 1,150 r.p.m. 
The valves are of 3 per cent. nickel-steel and work 
in long removable guides. The rocker arms are 
adjustable. The crankshaft is a high-tensile steel 
stamping, and runs in die-cast white-metal bearings. 
Lubrication is on the pressure system, including 
the supply to the overhead valve rockers. The engine 
is thermo-syphon cooled, the position of the radiator 
being clear from the figure. The gear-box provides 
road speeds of 1, 18, 25 and 4 m.p.h. in either direc- 
tion and is totally enclosed. The gears and shafts 
are of nickel-chrome steel, and are oil tempered. 
Both the main and layshafts are carried on ball- 
bearings. Behind the gear-box there are inter- 
mediate reduction gears, enclosed and running in 
oil, and the final drive is by machine-cut spur gears. 
The whole of the transmission is totally enclosed, 
the different casings being bolted together and to 
the engine housing, so that there are no exposed 
shafts, flexible couplings, or universal joints. The 
driving rolls revolve on the axle, and each is positively 
driven, so that the load and wear on the rolls is 
equalised. If required, a differential gear can be 
fitted. This is of the four-pinion type, and has an 
externally controlled locking device.. The reversing 
clutch is of the multi-toothed dog type with hardened 
faces, the moving dog sliding on a six-splined shaft. 
The clutch is located on the intermediate shaft 
behind the four-speed gear box, so that a reverse is 
obtainable on all four speeds. The fore-carriage is 
of the underslung type, as shown in Fig. 35. The 
steel underframe takes up all movement of the rolls, 
the movement of the fork itself being restricted 
to the steering. The latter is operated through a 
machine-cut worm and segment. Two large renew- 
able brass bushes are fitted in the steering head, 
and the steering pin is of ample length to give free- 
dom from backlash even after long service. The 
steering fork is of cast steel. 

The rims on the rear rolls are renewable on all 
four models, and the rim of the front roll is renew- 
albe on the two smaller models. On all the models, 
except the largest, the rear rims are also reversible, 
giving alternative rolling widths, as shown in Fig. 36. 
These alternative widths are 3 ft. 10 in. and 3 ft. 2 in. 
on the 2-ton model, 4 ft. 2} in. and 3 ft. 64 in. on the 
24-ton model, and 4 ft. 24 in. and 3 ft. 64 in. on the 
3-ton model. The rolling width of the 4-ton model 
is 4 ft. The front rolls are 2 ft. 9in. in diameter, 
and are in two sections on all models. The wheel 
base is 5 ft. 9 in., giving a turning circle of 8 ft. 6 in. 
radius. The roller is provided with two Ferodo-lined 
band brakes, operating on large-diameter drums 
bolted to each rear roll, so that no braking stresses 
are transmitted through the gearing. Two inde- 
pendent controls are provided, one being by pedal 
and the other by a hand-operated screw gear. 

It may be pointed out, in conclusion, that the 
automatic cambering action resulting from the con- 
struction of the rear axle avoids displacement of 
the road material by outward pressure, in addition 
to giving a uniform pressure over the entire rolled 
surface. It also obviates cutting in of the rolls 
during turning, and ensures efficient consolidation 
of the extreme margins of the work. There are no 
parts of the machine projecting beyond the rear 
rolls, so that work can be carried out right up to a 
wall or other border. Careful attention has been 
given to accessibility throughout, and grease-gun 
lubrication is provided for all bearings which are 
not incorporated in the enclosed transmission. 

The use of petrol trucks has extended very rapidly 
since their first introduction, and Messrs. Redshaw 
Lister Woollen Machinery Company Limited, of the 
Spen Vale Works, Heckmondwike, Yorks, are show- 





ing a range of such trucks suitable for a wide variety 
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Fia. 35. 
STEEVENS, LIMITED. 


of purposes. 


model. The firm’s standard truck is illustrated in 
Fig. 37,0n this page. It has a carrying capacity of 
| ton,and can be supplied with either a 34-h.p.or 6-h.p. 
engine. 
when an additional capacity of 2 tons is given on a 


level road. The trucks fitted with the smaller engine | 


will carry a load of 1 ton up a gradient of 1 in 20, 
and those fitted with the larger engine will carry the 


same load up a gradient of 1 in 14. The whole power | 


unit is fitted on a turntable running on totally- 


enclosed ball-bearings, and the vehicle is turned | 


or reversed by swinging the power unit round in 
any desired direction. The 34-h.p. engine is a single- 
cylinder unit operating on the four-stroke cycle. 
The cylinder bore is 79-mm. and the piston stroke 
is 70-mm., giving a capacity of 343 c.c. A flywheel 
magneto is fitted, and the cylinder is air cooled, a 
blast of air being directed over the fins from a 
fan mounted on the crankshaft. 
lubricated on the petroil system. The 6-h.p. engine 
is a side-by-side valve model also operating on the 
four-stroke cycle. The cylinder bore is 85-mm., and 
the piston stroke is 105-mm., giving a capacity of 
596-c.c. A high-tension magneto is fitted, driven 
by chain from the half-time shaft. This engine is 
also air cooled, and is pump lubricated. 


The clutch is of the multi-plate dry type, and | 


consists of steel plates under spring pressure in 
contact with five asbestos discs, the shaft running 
on ball bearings throughout. The transmission is by 
chain from the engine crankshaft to the clutch shaft, 
a second chain transmitting the power from the 
latter to the driving wheel. The chains are provided 
with an eccentric tensioning device. The front 
wheel is mounted on ball-bearings. There are two 
independent internal-expanding brakes, with asbestos 
linings, the rear-wheel brake being operated by a 
pedal, and the front-wheel brake by the hand lever 
visible in the illustration. 
operated by the driver whatever the position of the 
power unit. The rear axle is of the stationary type. 
and is mounted on leaf springs as shown. Solid 
rubber tyres are fitted on all three wheels, the front 
wheel tyre having herring-bone zrooves to ensure a 
good grip. All parts are lubricated by pressure 
grease gun, with the exception of the engine. 
Electric-lighting equipment can be fitted, if required. 

Owing to the different types of conveyor in wide 
use to-day, it is necessary to design weighing 
machines for the particular system specified by the 
customer. There are, for example, industrial visible 
weighers in which the weighing platform takes the 
form of a section of a roller conveyor, while auto- 
matic weighers and totalisers are frequently incor- 
porated in belt-conveyor plant. 
example of the incorporation of an industrial visible 
weigher in an overhead track is exhibited by Messrs. 


Ligut-WeEIGHT Petrot RottER; Messrs. WALLIS AND 


These include high and low-loading | 
models, trucks with tipping bodies, and a tractor | 


It. can be used in conjunction with trailers, 


The engine is | 


The hand-brake can be | 
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Fig. 37. 


W. and T. Avery, Limited, Soho Foundry, Bir- 
mingham. In this system, which is illustrated in 
Figs. 38 to 41, on the opposite page, an overhead 
system of levers is utilised for weighing materials 
passing along the track. The indicator, which is 
shown in all the figures, is one of the well-known 
Avery Auto-precision units, embodying a double-cam 
principle which is both sensitive and robust, and is 
not affected by slight inaccuracies in level. The 
overhead lever system consists of a frame, shown in 
Figs. 38 to 40, two main levers, and a transfer lever. 


A length, usually 4 ft., of the track is cut away, | 


land a weighing rail, marked A in Figs. 39 and 40, 
is inserted. This rail is carried on two brackets, 
|marked B and B,, in the same figures. These 
brackets transmit the load through knife-edges to 
the main weighing levers C and (€,, shown in 
Figs. 38 and 40, and also clearly visible in Fig 41. 
The main weighing levers are of horse-shoe form, 


|front legs are provided with short arms at the 
| bottom extending right and left, while the rear legs 
are joined at the bottom by means of a continuous 
| bar or bridge-piece. The two short arms referred 
| to are suspended from universally-jointed shackles 
| D, Fig. 38, provided with turnbuckles, so that, in 
| effect, the two weighing levers, with the arms and 
| bridge-piece, form a single lever swinging at right 
jangles to the weighing rail. From this lever, the 
| load is transmitted to the indicator by the transfer 
lover E, and connecting rod F, the lever being 


convenient point. The weigh-rail is held in position 
| relative to the fixed track by checking links H and 





and, referring to Fig. 41, it will be noticed that the | 


Fie. 36. ALTERNATIVE ROLLING WIDTHS OBTAINED WITH PETROL 
Messrs. WALLIS AND STEEVENS, LIMITED. 





1-Ton Petrot Truck; Messrs. REpDsHAW LisTER WooLLEN MaAcHINERY COMPANY 
LIMITED. 


|H,, shown in Fig. 40. Turnbuckles are provided 
|so that the rail can be adjusted both horizontally 
and vertically. As indicated in Fig. 40, the visible 
indicator may be fixed in any reasonable position. 
The apparatus shown in Fig. 41 is merely a demon- 
stration set exhibited at Castle Bromwich. In 
addition to the weigher described, Messrs. Avery are 
showing blending machines, power-driven totalisers, 
and a range of industrial weighers. They are also 
exhibiting examples of their well-known testing 
machines. 

Generally speaking, boilers do not lend themselves 
|to exhibition purposes on account of their size, but 
a number of small models are shown together with 
a variety of fittings. Messrs. Cochran and Com- 
pany, Annan, Limited, of Annan, for example. 
are exhibiting one of their well-known vertical 
models. This boiler is 7 ft. in diameter, and has 
been lent to the exhibition authorities in connection 
with the heating system for the heavy section. It 
|can therefore be seen under steam. Messrs. 
Meldrums, Limited, of Timperley, Manchester, are 
showing a model boiler front, one flue of which is 
fitted with a mechanical stoker of the sprinkler type. 
The other flue is fitted with a hand-fired forced- 
draught furnace, incorporating their well-known 
valvular deadplate and smoke-prevention bridge. 
Other exhibits by the same firm are a refuse 
|destructor, which can be seen in action in the 
|exhibition yard, and acid-resisting metals. Messrs. 
John Thompson, Wolverhampton, Limited, of 


| 





An interesting | suspended near the centre from the ceiling or other | Wolverhampton, are showing a dish-ended Lan- 


| cashire boiler, 30 ft. long by 9 ft. 3 in. in diameter. 
'These boilers will be familiar to the majority of 
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OVERHEAD TRACK WEIGHEK AT THE BRITISH INDUSTRIES 


CONSTRUCTED BY MESSRS. LIMITED, ENGINEERS, BIRMINGHAM. 


Fig. 38. 


W. AND T. AVERY, 
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Fic. 41. 


our readers, but it may be mentioned that they can 
be built for any working pressure up to and inclu- 
ding 250 lb. per square inch. They are fitted with 
corrugated flues throughout. 

Among the oiler accessories, mention may be 
made of the patent mechanical stoker with self- 
cleaning furnace, and the fixed forced-draught 
furnace, shown by Messrs. The Crosthwaite Engi- 
neering and Furnace Company, Limited, of York- 
street I-onworks, Leeds. A description of the self- 
cleaning furnece will be found in ENGINEERING, 
vol. exxii, page 690 (1926). 

Messrs. Alfred Herbert, Limited, of Coventry, 
are exhibiting one of their Atritor coal pulverisers, 
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DEMONSTRATION UNIT. 


|of which several descriptions have been given in 
}our columns in connection with different power 
stations. They are also showing a wide range of 
engineers’ small tools and workshop accessories. 

Messrs. Ashwell and Nesbit, Limited, Barkby- 
lane, Leicester, are showing examples of the “ Run- 
well” semi-rotary pump, which is in very wide use. 
They are also showing a power-driven pump of the 
same type, introduced some two years ago, of which 
the special features are that the ends of the blades 
make surface contact with the walls of the cylinder, 
and that the blades themselves are carried on a 
central shaft. 





A neat, power-driven portable pump, of the 














diaphragm type, is being shown by Messrs. Winget, 
Limited, Grosvenor-gardens, S.W.1, and is_ilius- 
j trated in Fig. 42, page 224. The power unit is a 
| 1}-h.p. Lister petrol engine with hopper cooling, 
similar to that described in ENGINEERING, vol. 
exxiv, page 43 (1927). This engine operates on 
the four-stroke cycle, and develops its rated power 
jat 700 r.p.m. As will be seen from the figure, 
| the engine is direct-coupled to an overhead worm- 
reduction gear, and the pump is driven by a con- 
necting rod and rocking lever from a crank pin 
connected to the worm wheel. The worm gearing 
is machine cut, and is totally enclosed, to ensure 
| effective lubrication and freedom from dust and 
| grit. The worm gear casing is of cast iron, and is 
integral with the pump body. The diaphragm is 
| easily replaceable, and the pump is fitted with 
| rubber-faced valves of large area. The suction 
| flange is arranged for clipping on a 3-in. diameter 
| hose. As shown in the figure, the set is mounted 
| on a steel framework built up of channel iron and 
| flats, and mounted on two steel wheels of large 
diameter. The draw bar can be pushed in while 
the set is in operation, thus economising space, 
The total weight of the set is 6} cwt., and the 
output is from 3,000 gallons to 6,000 gallons per 
hour, according to the lift. In addition to the 
pump described, Messrs. Winget are showing 
diaphragm pumps of the hand-operated and force 
types. They are also showing examples of concrete 
mixers, slab-making machines, and curb moulds, 
A typical mixer made by this firm was described in 
ENGINEERING, vol. exxv, page 475 (1928), and one 
of their curb moulds in vol. exxviii, page 635 (1929). 
Messrs. Meldrums, Limited, of Timperley, near 
Manchester, in addition to the boiler furnaces and 
destructor already referred to, are showing a range 
of acid pumps. One of these pumps, forming a self- 
contained unit with direct motor drive, is illus- 
trated in Fig. 43, page 224. This pump has been 
on the market for some time, but considerable 
improvements have recently been made in the 
design. It is now built with an impeller having 
a double inlet, which gives improved results, 
the impeller being now in complete balance, and 
thus avoiding any end thrust. The gland is also 
under suction, which prevents any leakage. The 
impeller is also supported independently of the 
casing by means of a double row of ball bearings, 
which are well spread out, and no weight, therefore, 
comes on the stuffing box. The shaft is covered 
with a sleeve of Meldrum metal, where it passes 
through the gland, and this is renewable. Meldrum 
metal, we understand, is proof against sulphuric, 
niric, acetic, and other acids of any strength at 
working temperatures. The shaft itself is made of 
mild steel, nickel-chrome steel, or stainless steel, and 
the nut holding the impeller is made either of 
nickel-chrome or stainless steel, according to the 
acid for which the pump is to be used. The pump 
is made for belt drive, as an alternative to the motor- 
driven model. For sulphuric acid, the pump casings 
are frequently made of regulus metal. Heads up to 
120 ft. are readily obtained in a single stage. 
Messrs. Hick, Hargreaves and Company, Limited, 
Soho Iron Works, Bolton, are exhibiting two com- 
pressors, one being a single-stage machine with a 
cay city of 325 cub. ft. of free air per minute, at a 
pressure of 30 lb. per square inch, and the other a 
two-stage machine with a free-air capacity of 35-5 
cub. ft. per minute, at a pressure of 100 lb. per 
square inch. The single-stage compressor is illus- 
trated in Fig. 44, page 225. It will be seen that 
it is of the rotary type, and that it is direct-coupled 
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to a motor. Although the normal delivery pressure | 
is 30 Ib. per square inch, as stated, the machine is | 
capable of working up to a pressure of 60 lb. per | 
square inch, and has actually been run at a pres- | 
sure of 70 lb. per square inch. The motor is made | 
by Messrs. Mather and Platt, and is a 40-h.p. unit, | 
suitable for an alternating-current supply at "| 

| 








to 440 volts, 50 cycles. As regards the compressor, 
the inlet and outlet ports are in separate rings, 
arranged at each end, so that their setting, relative | 
to one another, may be accurately determined. | 
The ports are arranged so that the air flow in the 
machine is in one direction only. The stator is 
made of high-grade cast-iron. The rotor is of | 
smaller diameter than the bore of the cylinder, and 
is mounted eccentrically, so that there is a crescent- 
shaped space between the two parts. This space is 
divided by the blades into a number of cells, 
according to the working pressure, for which the 
machine is designed, and the variation in size of 
these cells as the rotor revolves causes the air to | 
be drawn in and subsequently delivered. Restrain- | 
ing rings are arranged at each end of the rotor, and | 
revolve in unison with it. The blades are maintained | 
in contact with these rings, and with the stator, | 
by centrifugal force, the rings taking practically | 
the entire thrust. There is thus very little rubbing 
pressure, and the machines will run for long periods | 
with a minimum of wear. Metallic glands are fitted, | 
oiled from a mechanical lubricator, the usual type | 
of soft packing and stuffing-boxes being dispensed | 
with. The mechanical lubricating pump, which | 
can be seen in the figure, is direct-driven, and | 
adjustable sight-feeds are arranged on the various | 
| 


bearings. A non-return valve is provided to pre- | 


vent a reversal of air flow, as otherwise the machine | 
may start to run backwards after shutting down, | 
and may thus be damaged. A governor is provided | 
on the suction side, as shown in the figure. This | 
is connected to the delivery side and regulates the 
opening of the main suction valve according to the 
delivery pressure. The two-stage compressor shown 
by the same firm runs at a speed of 1,450 r.p.m., 
and is arranged with an inter-cooler above the 
cylinders. It is fitted with an automatic-control 
valve, a Vokes air suction filter, and a mechanical 
lubricator. It is also direct-driven by an alter- 
nating-current motor. 

Messrs. Hunt and Mitton, Limited, Oozells-street 
North, Birmingham, are showing a representative 
selection of boiler fittings, lubricators, hydraulic 
fittings, and fire-extinguishing appliances. The 
boiler fittings include forged-steel parallel-slide 
valves for high-pressure steam, suitable for working 
pressures up to 450 Ib. per square inch. The 
valve, chest and cover are of steel, and there are 
no bronze parts whatsoever inside the chest. The 
valve faces and seats are of Nickloy alloy. The 
glands can be packed with the steam on when the | 
valve is fully open. A new exhibit on the stand of 
this firm is illustrated in Figs. 45 and 46, page 225. 
This is a mechanical grease pump which can be | 
arranged for either reciprocating or rotary drive, | 
the latter arrangement being shown in the photo- | 
graph reproduced. As shown in Fig. 46, the pump | 
comprises @ grease container at the top, and a series 
of pump units at the bottom, the number of units 
being variable according to the number of points 
requiring to be fed. The units are in the form of | 
rings, each carrying two reciprocating pumps, and | 

| 
| 
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Fie. 42. PortasLE Pumpixne Set; Messrs. WINGET, LIMITED. 














they are clamped between the base of the container 
and the pump base by a nut at the bottom of the 
central spindle. There are two long sleeves on the 
latter, one in the container and the other passing 








Fie. 43. Moror-Driven Acip Pump; Messrs. MELDRUMS, LIMITED. 





through the pump units. The worm wheel at the 
bottom of the lower sleeve is <eyed to the sleeve, 
and is driven through a worm mounted on the shaft, 
which can be seen projecting through the pump 
on the right in Fig. 45. The upper and lower sleeves 
are connected through the gear train, shown passing 
through the container base in Fig. 46, and by the 
spring coupling shown in section at the top of the 
lower sleeve. This coupling is arranged to slip if 
the power required to drive the upper sleeve becomes 
excessive, due to the delivery from the pump 
becoming restricted, or cut off entirely, from any 
cause, while the pump is still being driven. The 
upper sleeve is threaded through the piston in the 
container, so that, as the sleeve revolves, it forces the 


grease below the piston, which is prevented from | regulated by packing out the pumps with washers. 
rotating, into the lower part of the pump. The| At its greatest output, each pump can deliver 
body of the container, together with the screwed | 0-14 c.c. of grease per stroke. Any number of 
portion of the sleeve and the piston, are reversible, | pump sections can be provided from 1 to 8, and as 
so that, when the container is exhausted, it is only | each unit feeds two points, a maximum of 16 points 
necessary to remove the cover, refill with grease |can be fed. If an odd number is required, any 
above the piston, and turn the parts over, when the | pump can be entirely cut out by inserting a suitable 
grease will be below the piston. /number of washers. The container holds about 

As mentioned, the feed pumps mounted on each 2 litres of grease, and, when it is empty, the piston 
ring are of the reciprocating type. Two opposed |comes into contact with the spring-loaded pin. 
pumps are shown in section in Fig. 46, and it will!shown to the left in Fig. 46. The pin is thus 
be noticed that they are operated by an eccentric | forced downwards, and can be used to complete an 
forming part of the lower sleeve. The rate at//electric circuit to a bell to give warning when the 











which the grease is fed out by the pumps can be i container is empty. All the working parts of the 
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Fie. 44. Srnave-Stace Rotary Compressor; Messrs. Hick, HARGREAVES AND CoMPANY, LIMITED. 

















Fig. 45. 





Fig. 46. 
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Fics. 45 anp 46. MeEcHANICAL GREASE Pumper; Messrs. Hunt anp Mitton, Limirep. 


pump are made of steel, hardened and ground, and 
every part is standardised. 

A somewhat unusual exhibit, consisting of a 
machine for rolling tea leaves, is being shown by 
Messrs. Tangyes, Limited, Cornwall Works, Birming- 
ham, and is illustrated in Fig. 47, page 226. These 
machines are used in India and other tea-growing 
countries to impart the characteristic curl to the 
leaf, obtained by subjecting the latter to a twisting 
action while it is under considerable pressure. The 
withered leaf is placed within a cylindrical con- 


|A roller table is situated at the bottom of the 
roller box, and is fitted with battens of suitable 
|design to suit the texture of the leaf being dealt 
|with. A revolving pressure lid is also a feature 
|of the machine, having straight battens attached 
jon the lower face of the lid to ensure adequate 
movement of the leaf when severe pressure is 
|applied. Both the body of the container and the 
| table are given a sweeping motionin the horizontal 


| plane, the motions of the two parts being out of 
|phase. At the same time, the pressure lid of the 


tainer, which is usually designated the roller box. | box revolves about a fixed centre at about half the 
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speed of the other two movements. The effect of 
the motions of the roller box and the table is very 
similar to that given by the movements of the 
human hands when imparting a twist to tobacco leaf. 

As will be seen from the figure, the machine is 
provided with a deep base mounted on three columns. 
A vertical crankshaft is mounted in a long bearing 
at each end of the base. Each shaft is provided with 
two crank-throws above the base. The left-hand 
crank, as viewed in the figure, is provided with a 
bevel wheel at the bottom engaging with a corre- 
sponding wheel on the driving shaft. The latter 
is horizontal, and may either be driven by a direct- 
coupled motor or by belt from a separate engine 
or line shafting. The machine illustrated is pro- 
vided with fast and loose pulleys for belt drive. 
The roller table is in the form of a plate, machined 
on the upper surface, and provided with feet which 
rest on machined surfaces on the upper face of the 
machine base. Extensions at each end of the plate 
are provided with bearings embracing the two lower 
crankshaft throws. It will be clear that, when the 
crankshafts are in rotation, the roller table will be 
moved backwards and forwards in combination with 
|@ cross movement, giving the sweeping effect 
referred to. The roller table is partly hidden by 
the front bracket in the figure, but the extensions 
embracing the cranks can be seen at each end, 
together with one of the sliding feet below the 
bracket. The roller box is provided with similar 
extensions, embracing the two upper crank throws, 
the two throws on each crank being set at 90 degrees 
to one another. The feeding hopper is incorporated 
in the body casting, and can be clearly seen in the 
illustration on the right-hand side. A bevel wheel 
at the top of the left-hand crank engages with the 
wheel at the bottom of the inclined shaft visible in 
the figure, and the pressure lid is driven from the 
upper end of this shaft through a pair of bevel gears. 
The pressure lid is raised or lowered by the move- 
ment of the handwheel, the degree of pressure 
required being thus imposed upon the leaf within 
the roller box. 

The container holds from 300 to 350 lb. of withered 
leaf, but the best results are generally obtained if 
only from 250 to 300 lb. of leaf are inserted. The 
usual speed for the driving shaft is about 120 r.p.m., 
giving a crankshaft speed of 40 r.p.m. The power 
required to operate the machine is about 2 h.p. 
when running light, and about 5 h.p. when heavy 
rolling is in progress. The belt pulleys are 24 in. in 
diameter, and will take a belt 5 in. wide. It will be 
appreciated that the pressure on the leaf is taken up 
'on the sliding feet of the bottom table, and is not 
|transmitted to the crankshafts, which are only 
called upon to give the movements to the plate and 





container body. The driving pulleys and shaft, 
together with their sole plate, can be swung around 
in a half circle behind the machine to give an 
alternative driving position. 

In addition to the tea roller described, Messrs. 
Tangyes are showing a representative range of their 
well-known oil engines, including the small vertical 
model described in ENGINEERING, vol. cxxix, page 
204 (1930). Other exhibits comprise a variety 
of pumps, of both the ram and centrifugal types, 
pulley blocks, jacks, and the hydraulic press des- 
cribed on page 207 of the volume of ENGINEERING 
just referred to. 

The Fair always affords a good opportunity to 
|study press design, as practically all the leading 
|makers of these machines exhibit their products. 
We have already dealt with some of the presses 
shown, while the majority of the others on view 
this year have previously been described in our 
columns. Amongst these may be mentioned those 
exhibited by Messrs. Hollings and Guest, Limited, 
Thimble Mill-lane, Birmingham. This firm is 
showing a hydraulic four-column press fitted with 
three steel hot plates, for the manufacture of 
articles in fibre or horn, safety glass, and all 
kinds of insulating materials. A second press 
shown is also of the hydraulic hot-plate type with 
two daylights, and is fitted with gas-heated platens. 
It is specially suitable for Bakelite mouldings. 
The three-plate press was described in ENGINEERING, 
vol. cxxix, page 206 (1930). Other exhibits by the 
same firm are a positive-action pump, which was des- 
cribed in ENGINEERING, vol. cxxv, page 224 (1928), 
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and a propeller starter, described in vol. cxxiii 
page 485 (1927). A double-sided single-crank 
press is shown by Messrs. The Coventry Machine 
Tool Works, Limited, St. George’s-road, Coventry. 
It is suitable for stamping, finning, forming, 
bending, and drawing operations, and for general 
press work. The body is cast in one piece, and 
has transverse slots to allow strip material to 
be fed in from the sides. The main table is cast 
on the body, but a loose table can be supplied as | 
an extra, which reduces the height below the tools | 
for shallow work. is of special | 





The crankshaft i 
alloy steel, and is of larger diameter in the eccentric | 
than in the bearings. It runs in solid sleeves and | 
carries the main driving gear at one end. The | 
driving clutch consists of two rotary keys, one for | 
taking up the drive and the other for absorbing the | 
reaction stresses. The hardened-steel clutch fixed | 
to the driving gear has four keyways, and the driving | 
keys, after the foot rod has been depressed, find 
the nearest keyway. The connecting rod is made 
in two parts with a safety arrangement, consisting 
of a bolt coupling the two parts, of such dimensions | 
that it breaks if the machine is overloaded. The | 
thrust is taken on solid knuckles. The carriage can 
be adjusted vertically irrespective of the stroke. 
A brake is provided for holding the carriage in the | 
top position after the driving gear has been dis- | 
engaged. The machines are made in several sizes | 
with pressures varying from 80 tons to 400 tons. 
Generally speaking, the object aimed at in| 
ventilating installations for buildings is to reproduce | 
natural conditions, so far as possible, and to provide | 
an atmosphere comparatively free from dust or | 
dirt, or from gases which may be objectionable either | 
on account of their odour or carbon-dioxide content. 
A normal temperature and moisture content are 
desirable, with sufficient air movement to overcome 
stagnation. In many industrial processes also, 
air conditioning is of great importance, owing to 
the influence that the nature of the air in the factory 
has upon the quality of the products and the method 
of their manufacture. The manufacture of some 
articles demands an atmosphere of high moisture 
content, as in the case of textiles; other articles 
require comparatively dry air, as the high degree of 
humidity adversely affects the quality of the goods, 
such as in making chocolate and confectionery ; 
or humid air may slow up the rate of production 
and even bring it to a standstill, as in the case of 
matches. The essentials of a conditioning plant 
as applied to industry, while being thus somewhat 
similar to those of a ventilating scheme, are usually 
more exacting and demand a more accurate system | 
of control. | 
It will thus be clear that an air-conditioning plant | 
must be capable of great flexibility in its application | 
to suit individual requirements, and the conditioner | 
shown by Messrs. Davidson and Company, Limited, | 
Engineering Works, Belfast, has been | 
designed with this object in view. The unit, which 
is shown in operation at the Fair, and is illustrated | 
in Fig. 48, on the opposite page, comprises a pre- | 
liminary air heater, spray-water heater, air washer, | 
main air heater, and fan. The preliminary air heater | 
raises the temperature of the in-coming air to a pre- | 
determined degree above freezing point. In passing 
through the fine mist in the spray chamber of the | 
washer, the air is not only cleansed of its impurities, | 
but acquires also a state of high relative humidity. 
A thermostatic regulator is fixed at the outlet end 
of the air washer, and is arranged in a position 
where it is not exposed to the free moisture from 
the washer, or to the radiant heat from the main 
heater. It is, therefore, subject to the saturation or 
dew-point temperature of the passing air, satura- 
tion being obtained by warming the spray water. 
Any alteration in the temperature is instantly 
transmitted by the regulator to the diaphragm valves 
on the preliminary heater and spray-water heater, 
which will open to admit more steam, or close 
according to requirements. The air is, therefore, 
always saturated and at a constant temperature. 
In the air washer, an ample number of eliminator 
plates is provided, with the result that all free 
moisture in the air current is entirely removed, 
and all risk of trouble due to entrained water is 
obviated. Upon leaving the washer, the air is 
re-heated by the main heater to a predetermined | 
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temperature which automatically gives the required 
humidity. This temperature is kept constant by 
a second regulator. The valves and the regulators 
are operated through the medium of compressed 
air from a small compressor unit. The recording 
instruments, on a panel beside the unit, show not 
only the temperature and humidity characteristics 
of the air in the main building of the Exhibition, 
but also those of the air supply being discharged by 
the unit. 

In addition to the reconditioner described, Messrs. 
Davidson are showing a Sirocco steam-turbine heater 
unit for heating workshops, in which the cubic 
content of the building is large in comparison with 
the number of operatives, and where heating is 
therefore the main factor and ventilation is of 
secondary importance. In this unit, the power for 
operating the fan is provided by the steam required 
for heating purposes, and no electric wiring is 
required. Only steam and drain connections are 
necessary, and the warm air is delivered near the 
floor level, where it is most needed. 

The valve illustrated in Fig. 49, on the opposite 
page, is one of a range shown by Messrs. Engineering 
Specialists, Limited, Craven House, 121, Kingsway, 
W.C.2, which are claimed to keep tight without atten- 
tion over long periods. The particular model shown 
has a substantial forged-steel body and cover, and is 
suitable for steam pressures up to 500 Ib. per square 
inch and temperatures up to 1,000 deg. F. The 
special feature of the valve is that the steam is 
deflected from the valve faces, so that they do not 
become scored. The valve is formed with a cylin- 
drical portion, acting as a guide, through which the 
triangular openings shown are cut. These openings 
are arranged below the face of the valve, so that the 
latter is protected. The face of the seat is also pro- 
tected by a rim, which can be seen at the base of the 
triangular opening in the figure. As the valve is 
opened, there is no appreciable passage of steam 
until the faces are well apart, and when the steam 
does pass, it is deflected clear of the faces. In addi- 
tion to preventing a sudden rush of steam, the 
triangular opening enables a fine control to be ob- 
tained. The valves and seats are machined from 


Trea-Lear Rotitinc Macuine; Messrs. Tanecyes, LIMirep. 


| stainless-steel bar, and all parts are renewable, 
| although it is stated that renewals are found in 
| practice to be rarely required. In addition to the 
| model shown, the valves can be supplied with gun- 
metal bodies for pressures varying from 150 to 
250 lb. per square inch, the valves and seats being 
of stainless steel in all cases. 

A number of firms are showing exhibits, all of 
which have been previously described in our columns, 
or are too well known to require description. Among 
these may be mentioned Messrs. Dennis Brothers, 
Limited, of Guildford, who are showing a range of 
motor mowers; Messrs. Barford and Perkins. 
Limited, of Peterborough, who are showing garden 
and other hand rollers; and Messrs. Ransomes, 
Sims and Jefferies, Limited, Orwell Works, Ipswich, 
who are also showing a range of motor mowers. 
Messrs. Royles, Limited, Irlam, near Manchester, 
are exhibiting the chlorinator described in Enat- 
NEERING, vol. cxxix, page 216 (1930), together with 
examples of their well-known calorifiers and other 
apparatus. Messrs. George Salter and Company. 
Limited, West Bromwich, are showing the 100-ton 
spring balance described in ENGINEERING, vol. cxxv. 
page 256 (1928), together with a variety of weighing 
machines, pressure gauges, and testing instruments. 
Messrs. The Sigma Instrument Company, of Letch- 
worth, are showing recording and indicating calori- 
meters and pressure recorders. One of the instru- 
ments exhibited is a new recording gas calorimeter, 
|in which the calorific value is determined by the rise 
in temperature of a stream of water. The water is 
weighed four times at each revolution of the gas 
meter. A correction for temperature is applied 
at the pen-operating mechanism by changing the 
length of one of the levers. 

Messrs. Ruston-Bucyrus, Limited, of Lincoln, are 
exhibiting an excavator which represents the latest 
development of the Bucyrus type of machine, 
several of which have been previously described in 
our columns. The machine shown is of ? cu. yd. 
capacity, and can be supplied as a shovel, dragline 
excavator, drag shovel or grabbing crane; it is, 
moreover, easily convertible from one form to any 
of the others. It can be fitted for heavy-oil engine, 
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Fig. 48. Arr-Conpittriontna PLtant; Messrs. Davipson AND Company, LIMITED. 


petrol-engine, or electric drive, the machine shown! Although foundrymen as a body are somewhat 
at the Fair being of the latter type. The increased | conservative, the Pneulec Royer sand-mixing 
speed of operation, as compared with older machines, | machine met with immediate approval on its first 
is obtained largely by dispensing with a counter- | introduction, and we understand that over 900 of 
weight at the rear end, the balance being maintained | these machines are now in use. This mixer, which 
by placing all the main machinery behind the} was described in ENGINEERING, vol. cxxvii, page 
centre post. | 732 (1929), is being shown at the Fair by Messrs. 

A convenient self-contained sand-blast apparatus, | Pneulec, Limited, Mafeking-road, Smethwick, Bir- 
which requires no pit or other excavation, is shown | mingham. The same firm are exhibiting the new 
by Messrs. Tilghman’s Patent Sand Blast Company, | sand mixer illustrated in Fig. 51, page 228, the 
Limited, Broadheath, Manchester. The apparatus, | illustration showing the machine with the two 
which is illustrated in Fig. 50, page 228, is suitable | halves of the hood swung open. The mixer, which 
for cleaning small castings, forgings, &c., and consists | is known as the Silkysand Conditioner, is of very 
essentially of a rotating barrel, into which the parts | simple construction. It can either be suspended 
to be cleaned are put, with a sand-blast nozzle at | from a crane hook or supported on the legs shown 
each end. The cylinder is driven at about four /in the figure. The driving motor is of 3 h.p. and 
revolutions per minute, and the slow movement of | is a totally-enclosed unit. It is mounted well 
the castings, while sufficient to bring new faces | above the conditioning trough, out of the way of 
continually under the action of the blast, prevents | sand and.dust. The actual work of disintegrating 
the sharp outlines being in any way damaged. | the sand is effected by two rows of mild-steel pins 
The cylinder, which can be clearly seen in the | mounted on a plate, which is direct-coupled to the 
figure, is supported on rollers, and is driven by belt | motor, as shown. It is important to note that 
through spur-reduction gearing. The sand and|there are no stationary pins, so that scrap which 
dust escape through perforations in the barrel into | may be thrown into the hopper with the sand 
the main casing, and are then drawn by the current | discharges itself with the latter without any damage 
of air, through the pipe shown, into the sand-blast | being caused to the working parts. Any sprigs 
apparatus. 


FAIR 
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'that shown at the Fair, is illustrated in 
| page 





The upper portion of this apparatus | which accumulate round the pins are easily removed, | 
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Fig. 49. HigH-PrrEssuRE STEAM VALVE; 
Messrs. ENGINEERING SPECIALISTS, LIMITED. 


by the fact that some 500 of these machines are 
now in use. One of the latest models, similar to 
Fig. 52, 
229. The mixer consists essentially of an 
enclosed trough or mixing chamber, through which 
passes a rotating shaft, fitted with blades; an 
overhead hopper into which the materials are fed ; 
and a discharge door at the bottom. As will be 
clear from the figure, the mixing chamber is strongly 
ribbed, and is carried on a heavy base plate extend- 
ing under the reduction-gear. The machine illus- 
trated is designed to take an 85-lb. batch of crude 
rubber, and is driven by a 100-h.p. motor, coupled 
to the mixing shaft through machine-cut herring- 
bone reduction gear. The gear casing is totally 
enclosed, and the gears run in oil. The mixing 
blades are tipped with stellite, to ensure a long life. 
The bearings are of large diameter, and stuffing 
boxes are provided at each end of the mixing 
chamber to prevent the leakage of powder. The 
boxes are easily accessible for adjustment. Provi- 
sion is made for the circulation of cooling water 
through the rotor and the walls of the mixing 
chamber, the outlets discharging through open 
nozzles into a tank, as shown, so that the operator 
can see at a glance whether the water is circulating 
properly. The discharge door is operated by 
means of compressed air, and the feed hopper door 
can also be arranged for air operation, if required. 
There is a floating weight, or plunger, in the feeding 
hopper, which holds the material down, and a tell- 


consists of a separator, in which the heavy sand | as the split hood can be opened in a few moments. | tale rod is attached to the weight and projects from 
falls into the air sieve and hopper below the separator | The speed of the plate, the height and pitch of the|the top of the machine. The position and move- 
ready for re-use, while the useless find sand and dust | pins, and the clearance between the pins and the | ment of this rod affords a valuable indication to the 
are carried away. <A slight vacuum is maintained | hood are all based on actual foundry tests, and it is | operator as to the degree of softness of the batch 


in the barrel, so that all leakage is inwards, thus | claimed that the machine produces the finest grade 
entirely preventing dust escaping. A  suitable|of facing that can be required. The footstep 
exhauster is provided for carrying off the dust, | bearing is of the roller type, and is completely 
and returning the abrasive to the mixing chamber, | enclosed. The only wearing parts are the pins 
ready for re-use. The apparatus is made in five | referred to, which can be renewed in a few minutes 
sizes, the smallest having a barrel 20 in. in diameter | at a trifling cost. The same firm are also exhibiting 
by 12 in. long, and the largest a barrel 40 in. in | an electric swing-frame grinder, an oilsand mixer, 
diameter by 48 in. long. The former has a capacity | and the bottom section of a cupola to illustrate the 
of 24 cwt. of iron castings per hour, and the latter | tuyere arrangement. All these exhibits have been 
a capacity of 30 cwt. of similar castings. The | previously described in our columns. 

power required to drive the compressor and ex-| The manufacture of rubber requires the most 
hauster varies from 2-6 brake horse-power to | careful attention at all stages, and not least during 
30-5 brake horse-power, according to the size. For|the process of mixing the stock. The machine 
normal iron castings, the air pressure required is | employed in this operation may be required to run 
10 Ib. to 12 Ib. per square inch, but this is raised | continuously day and night, and must, therefore, 
to 25 Ib. to 30 Ib. per square inch for steel or heavy | embody a high degree of mechanical reliability, and 
iron castings. Messrs. Tilghman are also showing | require a minimum of attention for maintenance 
air compressors, a rotary sand-blast machine, and | purposes. The Bridge-Banbury mixer, manufac- 
dust arrestors. The rotary sand-blast machine|tured by Messrs. David Bridge and Company, 
has a table 7 ft. in diameter, and is designed for| Limited, Castleton, Manchester, was first intro- 
cleaning flat castings, such as stove or grate parts, | duced about 12 years ago, and that it fulfils the 
prior to vitreous enamelling. conditions outlined above is sufficiently indicated 











being worked, and whether the mixing chamber is 
properly loaded to its full capacity, or overloaded. 
In simple mixes, such as one consisting of rubber 
and compounds, all the materials may be charged 
at the same time, and remain until ready for dis- 
charging. In other cases, it may be necessary to 
add ingredients at intervals during the cycle, but 
in either event, all materials are charged into the 
hopper while the machine is running, and the 
machine need not be touched during the mixing 
process. The machine is provided with a timing 
clock and recording thermometer, as shown in the 
figure. The timing clock provides a convenient 
means for indicating to the operator the correct 
moment for adding ingredients to the stock, and for 
opening the discharge door. It is provided with a 
large dial and pointer, and is located so as to be 
easily visible from the charging platform. Paper 
dials are supplied on which instructions can be 
written for dealing with different stocks. The charts 
are graduated, and a typical example may show how 
long the rubber should break down before powders 








EXHIBITS AT THE BRITISH INDUSTRIES FAIR AT 


ENGINEERING. 





[FEB. 13, 1931. 


BIRMINGHAM. 














~t = a 
. — 
iN 








Fig. 51. 





Fig. 50. Srtr-ConraInED SAND-BLAST PLANT ; Messrs. TILGHMAN’S 
PaTENT Sanp Buiast Company, LIMITED. 


and accelerators are added, how much time should 
elapse before sulphur is charged, and finally, when 


to unload, either at a given time, or when the | 


temperature reaches a certain point. The timing 
device can be connected in series with coloured 
lights, or with sound signals, if required. The chart 


produced on the recording thermometer is a record of | 
the entire output over a day or shift, and shows | 
whether the instructions on the timing clock have | 


been followed. It records the time of starting of 
each batch, and the time and temperature at 
unloading. 


ate ale . | 
In addition to the rubber-mixing machine de- | 


scribed, Messrs. David Bridge are showing the 
packingless connection for calenders, mixers, and 
similar machines, illustrated in Figs. 53 and 54, page 
229. As will be clear from Fig. 53, a ground spherical 
surface is provided on the rear bracket, and regis- 
tering with this is a washer with a corresponding 
ground spherical face. 
to a flat surface on the back, and is in contact with 
the ground end flange of the pillar bolted to the 


journal of the calender, or similar machine. As | 
shown in Fig. 54, a light split casting is clipped | 
over the pillar by means of two bolts, the pillar | 


being a free turning fit in the casting, and spring- 
loaded bolts passing through a flange on the rear 
bracket hold the ground surfaces on each side of 
the washer in contact. The joints are sealed by 
a film of oil, which is maintained by a wick feeding 
from the oil box on the rear bracket. 
wick feeds oil from another oil-box, on the casting 


referred to, to the bearing between this casting and | 


the pillar. The latter rotates at a comparatively 
low speed in all cases, the speed in the case of rubber 
machinery, for example, being from 10 r.p.m. to 
35 r.p.m., depending upon the size of the rollers 
to which the pillars are attached. 
circumstances, it has been found that the joints will 


keep tight for years with no other attention than | 


filling the oil wells. The power absorbed in friction 
is entirely negligible. When the rollers are mounted 
in fixed bearings, rigid piping can be used to make 





The washer is also ground | 


A second | 


Under such ; 


the joint on the rear 
bracket, as the sphe- 
rical seating takes 
up any slight spring due to the pipes. When the 
| glands are fitted to rollers supported in bearings 
|which are movable—as, for example, the front 
rollers of rubber mills—flexible pipes can be fitted 
|or expansion bends arranged in suitable positions. 

One of the most pressing problems with which 
switchgear designers are faced at the present time, is 
how to construct circuit-breakers of a rupturing 
capacity sufficient to deal with the very large 
|short-circuit currents, which the extended inter- 
|connection of networks may set up when a fault 
|occurs. Considerable interest, therefore, attaches 
to the display of Messrs. Ferguson, Pailin, Limited, 
| Higher Openshaw, Manchester, as this includes a 
number of examples of their round-tank circuit- 
| breakers, the design of which is based primarily on 
|the results of exhaustive short-circuit tests that 
| have been made under a great variety of conditions. 
These results go to show that even when the breaker 
is tested well beyond its rating, to a point, in fact, 
where the internal mechanism is rendered useless, 
the short-circuit is cleared without failure of the 
outer casing and, therefore, without the risk of 
external damage being caused. 

A general idea of the construction employed in 
| this equipment may be gathered from Fig. 55, page 
230, which shows a round tank circuit-breaker with 
the switch itself raised. The tank, in which the 
contacts for all three phases are contained, is made 
of rolled steel plate with a pressed base of the 
same material, and is dished outwards from the 
inside. It is provided with a skirt ring, so that 
when the complete breaker is withdrawn from its 
|frame it can stand upright. A rolled steel clamp 
| ring with a turned upper lip is also shrunk on to the 
| outside of the tank rim. All the parts are welded 
together electrically, so as to give maximum rigidity, 
while on the larger sizes, cooling is assisted by the use 
of steel pipes. The tank is lined with a }-in. thick 
layer of Elephantide and is provided both with 
jhorn fibre phase barriers and double - braces of 
reinforced treated hardwood, to ensure exact align- 
ment and to prevent the high magnetic stresses from 
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causing spreading or vibration. The tank is closed 
by a domed-shaped cover on to which a rolled steel 
fixing ring is shrunk and welded. The lower surface 
| of this fixing ring has a machined annular groove, 
which is packed with lubricated asbestos, thus 
ensuring, it is claimed, a perfectly gas-tight joint 
| between the tank itself and the top plate. This fixing 
| ring also carries the whole weight of the breaker, 
| the connection between the tank and the top plate 
; being made by clamp bolts which are kept short, in 
| order to eliminate troubles due to elongation when 
the breaker is exposed to short-circuit. Resistance 
| to these stresses is further assisted by a lip and 
| groove interlock. It may be added that the dome 
lis of pressed steel construction, inserts of non- 
magnetic material being used round the terminal 
bushings in the larger sizes to minimise the heating 
| due to magnetic causes. In the very large sizes, 
| however, the entire dome is made of non-magnetic 
| steel. 

| As will be gathered from the illustration, the 
| dome supports the entire mechanism of the breaker. 
| It also carries the insulator bushings, and is de- 
| signed so as to provide a large air cushion above the 
‘oil. In this way, it has been possible to make the 
exterior free from complications, so that cleaning 
is rendered easy, while, at the same time, the 
|mechanical parts are adequately protected. The 
movement of the external operating mechanism is 
transmitted to the moving contacts through a 
rotating shaft and simple parallel motion, so that 
closure is powerful and opening rapid, while relia- 
bility in action is increased by the use of rust- 
resisting material for the fulcrum and pins. The 
movement is controlled by oil dashpots and adjust- 
able stops, which bring the rapidly moving parts 
to rest without undue shock. 

The terminal bushings are of solid bakelite, with a 
|long leakage path, and are all self-contained so 
|that they can easily be replaced. They are fixed 
|to the dome by shrunk-on flanges, a gasket being 
| interposed so as to prevent oil or gas leakage. The 
| stationary contacts consist of heavy copper wedges 
| of the self-aligning pattern, which are arranged in 
pairs in parallel, so that the magnetic effect of the 
|current increases the contact pressure and thus 
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Fig. 52. Rusper-Mixtna Macaine; Messrs. Davip BripGE AND Company, LIMITED. 


prevents heating and welding of the contact sur- 
faces. The arcing fingers are longer than those on 
the main contacts, thus ensuring that the current 
is shunted from the latter, at the proper time, while 
the amount of metal included in them is large, so 
that the temperature at the root of the are is 


reduced. The moving contacts consist of heavy | 


copper angle bars and arc-resisting replaceable 
metal tips. The contact surfaces are arranged at 


such an angle that the finger pressure assists | 


opening, the speed of the movement being jointly 
increased by gravity, magnetic repulsion, and throw- 
off springs. Further, owing to the operating 
mechanism being inside the breaker, any pressure 
set up inside the tank cannot retard rupture, and 
there is, therefore, no unbalanced piston effect 
which might tend ta cause closing. Both the 
terminal bushings and the 
operating rods are strongly braced with reinforced 
wooden clamp bars to ensure rigidity under short- 
circuit stress, all the wood employed for these 
purposes being kiln dried and treated before use. 
The volume of oil in the tank is a minimum con- 
sistent with a positive rupture of the circuit, and as 
oil-throwing and leakage is carefully guarded 
against, the risk of fire is, it is claimed, practically 
negligible. The head of oil and the volume of the air 
cushion above the oil level are proportioned to mini- 


mise surging and pressure rises, while the length of | 


break between the stationary and moving contacts is 
stated to be ample to ensure that the arc is broken 
before the limit of travel is reached. A small 
shielded vent hole is provided in the dome to relieve 
any pressure from the are gases. This vent com- 
municates with a large pebble-filled chamber, which 
acts both as a separator and a gas cooler, and is 
coupled to an outlet pipe of generous dimensions. 
These breakers can be incorporated in the usual 
types of mounting, and can be employed on truck 
units, in stationary steel or masonry cubicles, or 
fixed to panels or walls. Fig. 56, page 230, for in- 
stance, is an example of a duplicate ’bus bar metal- 
clad unit, in which the breaker is of the pattern we 
have just described. This unit is suitable for use 
both in capital and sub-stations, and consists essen- 
tially of a movable portion, on which the circuit- 
breaker, socket members of the main isolators and 
the operating gear are mounted, and a fixed portion, 


impregnated-wood | 


on a cast-iron base, separate earthed metal 
chambers being provided for the *bus bars, current 
and protective transformers and cable terminals. 
The ’bus bars and primary connections are of 
hard-drawn high-conductivity copper, the joints 
between the ’bus bars of adjacent units being made 
by bolted copper fish plates. Where the *bus bars 
pass through the barriers they are bakelised. The 
secondary connections are stranded copper con- 
ductors, which are protected by paper insulation 
|and fireproof varnished cambric. They are almost 
|completely enclosed in steel conduit, the ends of 
|which are bushed. The multi-core cables from the 
|control panel terminate in a pressed-steel wiring 
| box, the terminal boards being fitted with discon- 
inecting links to facilitate testing. When the 
| breakers are solenoid-operated, ironclad contactors 
are mounted in this box, the indicating lamps and 
| circuit labels being fixed to a pressed steel swing 
idoor. As regards the isolating plugs and sockets, 
ithe fixed portion of each insulator consists of a 
|removable plug screwed into a terminal block, 
'to which the feeder or *bus bar connections are 
secured. This is deeply embedded in an orifice 
| pattern bakelite insulator, which is protected by a 
|metal spout. The socket members form an integral 
part of the circuit-breaker bushing, and are fitted 
with a self-aligning device. 
| The circuit-breaker is raised and lowered by a 
| motor-operated worm gear, which engages with 
|screws. These screws are traversed by nuts, to 
| which the supporting carriage is bolted, the move- 
;ments being controlled by an ironclad switch from 
ithe front of the unit. Four wheels mounted on 
|roller bearings are fixed to the circuit-breaker top 
| plate, and rest on the top rail of the supporting 
carriage. To transfer the breaker from one set of 
*bus bars to the other, it is only necessary to lower 
|it to the isolated position and then move it in the 
| required direction. Stops and a dowel and socket 
|arrangement are provided to ensure that the 
| breaker is in perfect alignment when it is being 
raised to its new position. The complete removal 
lof the tank is facilitated by the use of a truck, 
| which runs on rails. To prevent accidental contact 
| with live parts,each set of spout ends is auto- 
| matically screened by an earthed metal cover when 
| the breaker is withdrawn. This cover is again 
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this, the trip-free portion consists of a chain coupling, 
which connects the golenoid plunger to the circuit- 
breaker link gear. This enables toggle links to be 
eliminated, with a gain in simplicity, compactness 
and strength. It may be added that the control 
mechanism is trip-free in any position of the closing 
stroke of the breaker, even when the emergency 
hand lever is used to close the circuit-breaker 
with the tripping device energised under fault 
conditions. 

Messrs. British Insulated Cables, Limited, of 
Prescot, Lancashire, are exhibiting a number of 
their latest types of butt, spot and seam electric 
welders. Among the latter, mention may be made 
of the equipment illustrated in Figs. 57 and 58, page 
231. This has been designed for welding cylinders 
for drums, buckets and bread-crock bodies. It is 
supplied from a 15-kw. single-phase transformer, 
enclosed in the cast-iron body on which the machine 
is supported. This body is, in turn, mounted 
on cast-iron legs. The upper electrode, which can 
be raised or lowered by a hand wheel, consists of 
a copper roller, which is 7-in. in diameter with a 1-in. 
face, the welding path being about }-in. wide, and 
is hinged on to a travelling carriage, operated 
by ascrew. This screw is driven through a gear-box 
and reversible clutch by a 15-in. driving pulley 
which runs at 290 r.p.m., the clutch being closed by 
a hand lever which is fitted on the front of the 
carriage rails and opened automatically at each 
end of the travel. The bottom electrode is of the 
fixed rail type. Both electrodes are designed for 
water cooling. 

In order to obviate the necessity of spot welding 
the edges of the metal together, the cylinder may 
be clamped round the bottom stake by outside 
clamps, a former being provided to fit the inside 
of the body. A line is cut in the bottom electrode 
to enable the operator to locate the right-hand edge 
of the body correctly prior to clamping, and accuracy 
in this respect is assisted by the use of back stops. 
The outside clamp is made in either two or three 
sections, each of which has a separate lever. One 
of these sections is used to secure the lower half 
of the body, the upper half being held by the 
remainder. In this way, it is claimed that a con- 
stant overlap of the edges of the drum is secured. 
Mechanical pressure is applied to the weld by a 
compression spring, which can be adjusted by a 
knurled nut. Eight to ten heating speeds are 
available and these are brought into operation 
by altering the connection in the plug box visible on 


which comprises the supporting structure, bus bars, | removed when the breaker is re-inserted. Complete |the front of the machine. The electrical control 


current transformers, potential transformer with its 
isolators, cable box, plug members for the main 
isolators and instrument panel. The supporting 
structure is built up of welded-steel pipes mounted 


| interlocks are also provided, so that any mistake 
| in operation is prevented. 

| When solenoid control is used, this operates 
through the firm’s patent tripping mechanism. 





gear consists of a single-pole double-break con- 
tactor, which is operated automatically by a 
throw-over switch. This switch is placed near 


In|the clutch control lever, to which two regulating 
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DupLicaTE “Bus Bar Metau-Ciap UNIT WITH 
Rounp-Tank Crrcutt BREAKER. 


screws are attached, so that when the clutch is | tricity meters, details of which were recently given in | ing shown by this firm is a terminal block, in which a 
thrown in it is closed. Opening occurs in a similar | these columns, Messrs. British Sangamo Company, | number of brass terminals are fixed by bakelite 


way when the end of the weld is reached. 
The same firm are exhibiting a butt welder for 
welding copper wires from No. 20 to No. 30 8.W.G. 


In this machine, which is illustrated in Fig. 59, | 


page 232, the wires are clamped in the usual manner, 
after which the swinging arm is released, the current 
applied by closing a small switch lever, and the 
weld automatically made. On the completion 
of the weld, the switch is opened by a rod attached 
to the swinging arm. The necessary current is 
supplied through a 750-watt single-phase trans- 
former, which, in turn, is connected to the mains 
through a plug and adaptor. Three welding speeds 
are obtainable by means of the ~otary switch visible 
on the base of the machine. The clamps are 
mounted on the top of the machine, the one on the 
left-hand side being fixed to the base and the other 
to the swinging arm. This arm is kept in position 
by a small lever, which can be adjusted by a screw, 
so that the gap between the clamps is closed up or 
extended. The actual distance varies from 3 in. to 
#-in. according to the diameter of the wire to be 
welded. The wires are clamped in the machine 
with their ends abutting, and the knock-off switch 
is then adjusted so that the end of the rod practically 
touches the latter. With fine wires, only a small 
amount of upset is required. 

In addition to exhibiting examples of their elec- 


Limited, Cambridge Arterial-road, Enfield, Middle- 
sex, are exhibiting the alternating-current meter test 
bench which we illustrate in Fig. 60, page 232. This 
was primarily designed for use in the firm’s meter 
factory, but it is now being employed in the test 
rooms of a number of supply authorities. As will be 
| seen, the bench is built up of angle iron, while the 
| board which carries the control switches is made 
|} of insulating material of high mechanical strength. 
The bench, which is of hardwood and is covered 
with cork linoleum, contains an opening for holding 
a portable rotating standard. To meet the views 
of those authorities who prefer to test several 
meters in series, extension racks can be bolted to 
one side of the board. The bench is supplied with 
three-phase current, in order to enable tests at 0-5 
power factor to be effected, and 18 different current 
loadings are secured by resistances, which are cut 
into or out of circuit by the small switches visible 
in the illustration. Similarly, 12 different pressures 
can be obtained by the use of appropriate plugs. 
Further adjustments are possible by the use of two 
rotary switches. All the necessary transformers, 
resistances and interconnecting leads are arranged 
at the back of the panel. The bench is designed for 
use with currents between 0-0125 and 100 amperes 
at any ordinary pressure up to 550 volts. 

Another useful piece of apparatus for meter test- 





cement. Clamping screws are provided both in the 

| upper and lower ends of the terminals, the former 
to take the main connections and the latter the test 
connections. This enables a check meter to be 
connected in series with a consumer’s meter for 
testing purposes without disturbing the latter or 
entering a high-tension cubicle to short-circuit the 
|current transformer secondaries. The block itself 
is enclosed in a black enamelled cast-iron case and 
cover. 

The attention which is now being paid to electric 
water heaters as a means of filling valleys in the 
load curves of public supply undertakings, is indi- 
cated by the numerous patterns of this class of 
equipment which are on view at the Fair. These 
include the Canvary heater, exhibited by Messrs. 
Berry’s Electric, Limited, 85, Newman-street, 
London, W.1, and illustrated in Fig. 61, page 232. 
This heater consists of an inner cylinder or hot-water 
container, which is made of tinned copper or gal- 
vanised steel, according to the constituents of the 
local water. This container is supplied with water 

| through a valve in the base, and includes a centrally 
| placed element tube, round which is a second tube 
in which a thermostat is fitted. To prevent loss of 
heat, all this part of the equipment is covered with 
a thick layer of insulating material which, in turn, 
is protected by a decorative housing, with which 
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however, it is not metallically connected. On start- 
ing up, the temperature of the water is gradually 
raised by the heating element, the current being 
cut off by the thermostat when a pre-determined 
figure has been reached. Drawing off is effected by 
admitting cold water into the base of the container 
over a baffle, so that it does not mix with the hot 
water, but forces the latter out into a tundish 














58. 


which is, in turn, connected with the outlet pipe. 
At the same time, the cold water operates the thermo- 
stat, so that the current is switched on and the con- 
tents of the container are brought once again to the 
storage temperature, which is usually fixed at 190 
dey. F. When this temperature has been reached 
the current is switched off. A non-drip device is 
fitted on the tundish to prevent any escape of water 


when the cold-water tap is shut. It is claimed that, 
by fitting the control on the inlet side in this way, 
there is no risk of excessive pressure being generated 
inside the heater. As a temperature of 190 deg. F. 
is too hot for ordinary use, a mixing valve is fitted 
which admits cold water to the top of the tank. This 
allows water at any temperature from cold to scald- 
ing to be drawn off as required. The element 
tube, thermostat tube, baffle and other parts are 
all connected to a detachable base plate, so that 
they can be withdrawn without emptying the con- 
tainer. The heater illustrated in Fig. 61 has a 
capacity of 11 gallons, and is designed for mounting 
on the floor alongside the bath. It is 54 in. high 
and 15 in. in diameter, and has an electrical loading 
of 800 watts. The same pattern is also made for 
electrical loadings of 1,000 and 1,200 watts, and 
outputs of 16 and 22 gallons, while another type 
suitable for mounting on the wall is made in four 
different sizes with loadings varying from 500 to 
1,000 watts and outputs from 1-5 to 16 gallons. 

Three of the exhibits on the stand of Messrs. 
Birmingham Electric Furnaces, Limited, 55 George- 
street Parade, Birmingham, possess novel features, 

| which should attract considerable attention. The 
furnace illustrated in Fig.62, page 233, is fitted with 
a cast-link conveyor of a type which is unusual in 
this country. It is principally intended for the heat 
treatment of large quantities of small parts, such as 
nuts and bolts, ball races and gears. It is claimed 
that, compared with the batch type of furnace, the 
attention required is a minimum and that the 
quality of the finished product is exceedingly uni- 
form, so that the exact repetition of the results 
day after day is ensured. This uniformity is assisted 
by the automatic quenching of the charge. The 
| principal features in the design of the furnace are a 

robust chain conveyor which is constantly main- 
| tained at a high temperature, a stripper which 
|enables the work to be discharged at the far end 
| down a chute into the quench at any desired angle 
or speed, and a special hearth element which heats 
up rapidly and is unaffected by scale. Once the 
correct temperature and speed of the conveyor have 
been determined, therefore, all that is necessary is 
to feed the material into the furnace at the loading 
end. 

The conveyor belt is made up of cast nickel- 
chromium links, which are joined together by 
nickel-chromium rods, and it is provided with high 
flanged sides, so that there is no risk of the work 
rolling off during transit. This belt is driven by a 
motor through variable-speed reduction gearing, 
which, in turn, is connected to two drums, one at 

| each end of the furnace. As will have already been 

gathered, the conveyor is almost totally en- 
closed, only a short length being exposed at the 
entrance end of the furnace for charging purposes. 
‘The drum at this end is arranged so that it can be 
| moved horizontally, tension being applied by balance 
weights to enable the belt to be kept correctly 
stretched. Inside the furnace the conveyor slides 
over smooth cast nickel-chromium hearth plates, 
which take the weight of the work, and returns on 
skid rails of similar material to the charging end. 
The heating elements are made up of nickel-chro- 
mium strip, of large section, which are supported on 
hooks of the same material. These are placed both 
above and below the conveyor. The furnace illus- 
trated is equipped with a 24 in. belt, of which 7 ft. is 
exposed to heat at any time. It is rated at 70 kw. 
| and is divided electrically into two zones, the tem- 
| perature of which is controlled separately, so as to 
ensure that the rate of heating and final tempera- 
ture complies with the required conditions, Under 
favourable conditions, approximately 4 cwt. of steel 
parts can be treated per hour at a temperature of 
850 deg. C. 

The same firm have also designed a furnace to 
meet the demand for the high accuracy required in 
hardening high-speed steel tools. The ideal con- 
ditions in a furnace for this purpose are a neutral or 
slightly reducing atmosphere, so that the steel under 
treatment is neither carburised nor decarburised. 
These conditions are met in the Birmingham electric 
furnace by admitting semi-burnt gases through a 
slit which extends across the hearth at the door 
opening. This ensures that the furnace is effectively 
sealed against the entrance of air, the result being 
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that scaling is prevented and the furnace can be 


operated with the door open. The heating elements 
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used consists mainly of two contact-making drums, 
/one at each station. Each of these drums is fitted 





used are of the Globar type, and extend from the S | with a pointer, which moves over the face of a 
front to the back along two sides of the furnace, an SS SS Non-drip | panel and can be rotated to any desired position* by 
arrangement which, it is claimed, gives a very even RSW Device | means of a selector push. The arrangement allows 
heat distribution without overheating. The hearth S | such operations as starting, paralleling, synchro- 
is made up of bonded silicon-carbide blocks, and is 8 |nising, and tap-changing to be effected. 
trough-shaped, so that damage to the elements : WQy The remaining exhibits on this stand, to which 
from the charge is prevented. The vestibule is) SS we may call attention, are being shown by Messrs. J. 
designed so that the hearth can be removed and SN SS H. Holmes and Company, Limited, with whom 
replaced without removing the brickwork. The Ks AV Messrs. Reyrolle are now associated. They include 
hearth of the furnace exhibited, which is rated at WV Thermoxtag VV a variable-speed motor of the alternating-current 
20 kw., is 12 in. long by 8 in. wide, the door being RSQ WG commutator type, which we illustrate in Fig. 64, 
6 in. high. ASG GQ page 234. This is designed for connection to a three- 
A range of small box-type furnaces has been de- WQq Sv phase circuit and has an output of 35 h.p. at 1,050 
signed by the firm for use in conjunction with the WG RSsQ° r.p.m., and 11 h.p. at 350 r.p.m., when supplied with 
hardening furnace, either for pre-heating or temper- QQ XV current at a pressure of 400 volts and a frequency of 
ing purposes. These are rated at 8 kw., and are) Ks XS 50 cycles. Control during starting and running is 
equipped with a transformer, so that large strip Kgs NSS effected by moving the brush rocker, either by a hand 
elements can be employed. An interesting feature KQQ@Q RQ wheel or a small pilot motor. In the latter case, of 
is that an element is fitted on the door, thusensuring, & WY ISN S course, remote control is possible. The starting 
uniform heating of the hearth, which is 16 in. long by SS QA equipment consists of a transformer, which is con- 
8 in. wide. A larger type furnace, of which only AQ dq van RQ nected between the line terminals and the stator, and 
a model is exhibited, is illustrated in Fig. 63, page) \SSQQaees ! AQ a triple-pole circuit-breaker. By placing the brush 
233. This is designed for annealing both steel and SAS oa WV[s rocker in the starting position, it is claimed that a 
non-ferrous metals, as weli as for carburising, hard- low starting current combined with a high torque is 
ening and vitreous enamelling. Ba obtained. As the characteristics of this motor are 
Though Messrs. A. Reyrolle and Company, (2441) 'similar to those of a direct-current series-wound 
Limited, Hebburn-on-Tyne, are best known in the ‘machine, it is suitable for driving fans, pumps and 
electrical industry as manufacturers »f high-capacity compressors, where the output is variable, and can 
armour-clad switchgear and similar equipment, these also be employed satisfactorily when frequent 
products do not find a place on their stand at this | starting is essential. The speed is independent of 
year’s Fair. They are, instead, making a display of -ENGOERING” | the number of poles for which the motor is wound 


their Centrovisory system of remote control for power 
stations and sub-stations. This provides the “load 
dispatcher’ with information regarding the condi- 
tions on the network, and enables him to make such 
adjustments as may be necessary from a distance. 
The equipment exhibited comprises a ‘ control” 
panel, which would normally be erected at some 


desired to perform. 
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and synchronous speed occurs at some intermediate 
value in the working range. At this and higher 
| speeds, the power factor is approximately unity and 
only falls appreciably when the speed decreases to 


panels are connected by pilot wires, the number of | 75 per cent. of synchronism. 
which depends on the range of operations it is 
In designing this system, an | equipment illustrated in Fig. 65, page 234. This 


The same firm are showing the electric welding 


|attempt has been made to substitute robust and | consists of a specially-designed generator, adjust- 


central point, and a “ controlled’ panel, such as 
simple mechanism for relays, and the apparatus | able choke, control board and electrode holder. The 


would be situated at each distant station. These 
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generator, which is separately excited, is driven! its quality is improved. As the generator is 
from a three-phase motor or from a line shaft. |designed to withstand short-circuits, no current- 
If a direct-current supply is available, the exciter | limiting devices are necessary, and there is, there- 
may be dispensed with. It is stated that, within the | fore, no waste from this cause. The effect of the 
limits of their capacity, these machines can be used | choke is to limit the current at starting, so that the 
with any make or size of electrodes and for material | operator can strike and draw the are without any 
of any thickness. Moreover, once the necessary | fear of sticking occurring. 

adjustments have been made, the voltage and| On several occasions we have referred to the 
current are automatically controlled, so that the | equipment designed by Messrs. Reyrolle for heating 
arc is struck and maintained at the correct density, water electrically. At the present Fair, the firm 
even when the surface to be welded is uneven. | have co-operated with Messrs. G. N. Haden and 
This, it is claimed, enables a more intense arc to be | Sons, Limited, of Manchester, in installing a model 
used than would otherwise be the case, without | heating system on the stand of the Birmingham 
burning the metal, with the important results that | Corporation. This consists of a heater tank, storage 
the time required to make the weld is reduced and | cylinder, radiators and control panel. In this case, 


the electrical loading is 15 kw., but a much larger 
installation which has recently been constructed by 
' the firm for the aluminium works of the Co-Operative 
Wholesale Society, at Tyseley, Birmingham, has a 
loading of 300 kw. and a storage capacity of 13,000 
gallons. A view of the interior of this heater, 
which clearly shows the immersion type units of 
which it is made up, is given in Fig. 66, page 234. 

The advances made in recent years in the design 
of electric heating elements is well illustrated by 
the examples exhibited by Messrs. George Bray 
and Company, Limited, Leeds. These elements, 
to which the name Chromalox has been applied, 
are made in the form of rings or strips and consist 
of a nickel-chrome resistor which is embedded in 
a refractory body, the whole being enclosed in a 
chromium steel sheath, which is treated so that a 
black oxide surface is left on it. In the case of the 
elements for boiling rings they are made up of two 
concentric ring units mounted on a casing and 
fitted with fully protected spill-proof plug-in 
terminals, so that they can be mounted either 
horizontally or vertically. As the elements are not 
enshrouded in castings, it has been possible to 
increase their area, thus reducing the loading per 
square inch from 50 to 35 watts without effecting 
the total capacity. 

Figs. 67 to 76, page 235, will make the arrangement 
of the vertical and horizontal plates clear. As 
will be seen, the heating rings are mounted upon a 
casting which completely covers the leads to the 
plug and also houses the plug insulator. The latter 
is, in turn, protected from spill-overs by means of 
an enamelled-steel protecting cap, which is screwed 
on to the casting. In the case of the vertical plate, 
however, the plug connections are taken to the centre 
of the casting. Recent experiment has rendered 
it possible to reduce the amount of refractory 
between the resistor wire and the sheathing, so that 
the heat dispersion is more rapid than formerly 
and the wire can, therefore, be run at a lower tempera- 
ture. It is stated that these plates have been run for 
over 7,000 hours under load without any sign of the 
sheathing buckling or warping, a result which is 
ascribed partly to the high chromium content of 
the steel used and partly to the design. It is also 
claimed that a plate loaded at 1,750 watts will 
raise the temperature of three pints of water from 
50 deg. F. to boiling point in 10-6 minutes, giving 
an efficiency of 57 per cent. 

As on former occasions, Messrs. W. Canning and 
Company, Limited, 133, Great Hampton-street, Bir- 
mingham, are exhibiting a number of examples of 
the equipment they manufacture for electro-plating 
purposes, including units suitable for the deposition 
of chromium, gold, silver, nickel, copper, cadmium 
and zine. An essential feature of these processes is, 
usually, the maintenance of the solution at the 
correct temperature, and among the exhibits is an 
electric heater, which allows this to be done 
both accurately and economically. The heater 
consists of a coil which is covered with chemically 
pure lead and is laid in the bottom of the vat. It 
can be arranged for single or double heat control, 
and when more than one vat is being heated from 
the same supply, automatic earthing switches are 
provided to eliminate all danger from shock in case 
of faults. 

Another important factor in successful plating 
is cleanliness of the solution. This necessitates the 
employment of filters, which, especially in the case 
of warm nickel plating, form a self-contained part 
of the vat. On the other hand, it is often convenient, 
for economical reasons, to use a portable filter, and 
an equipment which has been designed for this 
purpose is illustrated in Fig. 77, page 236. This con- 
sists of an electrically-driven pump and filter with a 
suction and delivery hose, the whole being mounted 
on a light truck, so that it is conveniently portable 
and can be placed alongside any vat without diffi- 
culty. The filtering head is of acid-resisting metal and 
is clamped to a container, which, in turn, is bolted to 
the truck. The head contains the filtering screens 

iand is easily removable for cleaning purposes. 
The pump is constructed of acid-resisting phosphor- 
bronze and has an output of 300 gallons per hour. 
It is mounted on a cast-iron bed-plate, which is 
bolted to the truck, and is direct-coupled to an 
electric motor. Suction and delivery are effected 
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through flexible rubber hose to which quick-acting | new machine is illustrated 
unions are fitted. A rose with a removable grid | in Fig. 79, page 236, and it 
is prov ided at the end of the suction pipe, so that | will be seen that it incor- 
there is no risk of foreign bodies being drawn in. | porates a four-speed drive. 
It is found that the most efficient method of using|The motor, which is of 
this equipment is to employ it in conjunction with | $ h.p., can be supplied suit- 
a storage tank, the capacity of which is equal to| able for either direct-cur- 
that of the largest plating vat. This tank should | rent or alternating-current, 
preferably be mounted on a raised platform. The|a compound-wound unit 
solution from the plating vat is then pumped through | being fitted in the former 
the filter into the storage tank, and, after the former | case, and either a single- 
has been cleaned, can be run back by gravity. It| phase induction type, or a 
is, however, possible to use the outfit for continuous | two or three-phase squirrel- 








filtration by placing the suction hose at the bottom 
of one end of the plating vat and the delivery hose 
at the other. 


The same firm are also exhibiting a number of | 


examples of their automatic polishing machines. 


In the latest pattern of these, th» chuck spindle can | 
be set at a different angle from the polishing spindle, | 


thus enabling a cross-grain polish to be applied. 
Further adjustment between the angles of the two 
spindles can be effected by a universal attachment, 
while the height can also be varied as required. 
Fig. 78, page 236 shows one of these buffing 
machines, which is equipped with a self-contained 
motor and drives, so that the clearance round the 
mops is a maximum. The motor is mounted on a 
hinged plate, which is located inside the main cast- 
ing, and drives the spindle through a multi-vee-belt. 
The tension of this belt can be adjusted by the hand 
wheels shown at the base of the machine, the opera- 
tion of which raises or lowers the hinged plate 
carrying the motor. The starter is also housed 
inside the main casting, and is operated by push 
buttons from the front of the machine. 

To enable the mops to be easily and quickly | 
replaced, the spindle can be locked by a hand- 
operated plunger, while the spindle itself can be | 
withdrawn by dismantling one of the overhanging | 
bearings. 
through the easily 
shown in the illustration, while an inspection door is 
also provided on the front of the machine. 

When describing the exhibits at the Fair last | 
year, we dealt with a universal garage tool shown | 
by Messrs. F. Gilman (B.S.T.) Limited, 2 
street, Smethwick, Staffordshire. This consisted | 
essentially of an electric motor, mounted on a 


Access to the motor :nd starter is given | 
detachable sheet-metal cover | 


jcage unit, in the latter. 
|The motor speed is 1,400 
r.p.m., and by varying the 
position of the belt, speeds 
| of 850, 1,750, 2,375 or 3,000 
|r.p.m. can be obtained on 
the driving spindle. The 
| belt is of the endless V- 
|rubber type, and can be 
| readily adjusted for tension 
by sliding the bracket car- 
rying the upper pulley 
spindle. The drive is trans- 
mitted to the tool spindle 
by flexible shafting, run- 
ning in a rubber casing with 














internal reinforcement, and 
fitted with spiral end 
strengtheners. The stan- 
dard flexible connection is 
15ft. long. Asin the earlier 
machine, the motor is mounted on a pedestal fitted 
with castor wheels. It is supported in such a way 
that it can be swivelled in any required direction 
| and locked in position. A circular tray is mounted on 
| the pedestal, as shown, for holding tools or different 
workheads. If required, another attachment can 
be fitted, by which four additional speeds, of 3,400, 
7,000, 9,500 and 12,000 r.p.m., can be obtained. 
| Such speeds are particularly useful when grinding 
| out valve ports, or for such operations as die sinking 
with small emery wheels. By fitting suitable heads, 
| the machine can be used for drilling, grinding, or a 


Fia. 66. 





car bodies before painting or applying cellulose | 
| enamels. Messrs. Gilman are also showing a number | 


300-Kw. Execrric WaTtEeR HEeaTER; Mgssrs. A. REYROLLE 


AND Company, LIMITED. 


Messrs. Thomas Locker and Company, Limited, 
Warrington, are exhibiting examples of their 
Supreme electric vibrating screen, which has been 
designed for dealing with fertilisers, clay, coal, 
cinders, stone, slag, and other types of material, in 
the use of which it is necessary to separate the fine 
from the coarse product with economy and rapidity. 
The pattern illustrated in Figs. 80 and 81, page 237, 
has a clear screen surface of 41 in. by 68 in., and can 
be either of the single or double-deck type. The 
screen itself, which weighs from 1500 Ib. to 5,000 Ib.. 





| according to size, is supported on hanger rods to 


21, High- | variety of polishing operations, and also for sanding | | which vibration-absorbing cushions are attached, so 


that no trouble from this cause need be anticipated. 


| 
These rods are fixed to a one-piece channel frame. 


pedestal to which a wide variety of tool heads could | of other tools, including a single-drive univ ersal | which also carries the vibrating motors. Being self- 


be coupled by means of a flexible drive. This year, 


in addition to the tool described, Messrs. Gilman | venient point, “and a somewhat heavier machine | its installation, 
are showing a new model on the same general lines, | driven by a 1}-h.p. motor for heavy drilling, or for | equipment is required. 


which is capable of even wider application. The! 


|machine arranged for suspension from any con- | 


iuse with grinding wheels up to 8 in. in diameter. 


| contained, excessive head room is not needed for 
and no external transmitting 
An interesting feature is 
'that the vibrating motion is produced by two 
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reciprocating motors. The stator of these motors 
consists of a laminated iron core which is wound 
with coils in the ordinary way. The armature 
core is also laminated and is attached to the centre 
of a flexible bar, the ends of which are fastened 
to the frame while the centre is attached to the 
Screen sash. These motors are supplied with a 
pulsating current, which is obtained by super- 
imposing a small direct current from a motor- 
generator on the ordinary alternating-current 
supply. When this current is passed through the 
| stator, the armature is alternately attracted and 
| Teleased, and, as the flexible bar to which it is 
| attached is designed to have a period of vibration 
| under load about equal to that of the frequency of 
the pulsating current in the stator, the screen sash 
| is therefore set in motion, its vibration being subse- 
| quently maintained with the expenditure of only a 
‘small amount of energy. For instance, the con- 
/ sumption under ordinary conditions is stated not 
, to exceed 0-375 kw., and this is not affected by 
|a@ heavy feed of material. The motors are totally 
| enclosed to render them suitable for operation in wet 
| Situations, and there are no exposed conductors. The 
| rate of vibration can easily be adjusted by means of 
' a rheostat in the motor circuit. Since the vibrating 
| Screen moves freely up and down within the limits 
imposed by the flexible bars, there is little friction 
or wear except at the surfaces which are in contact 
| with the material that is being screened. Moreover, 
as there are no bearings, cams or pulleys, lubrica- 
tion is unnecessary, and the machine therefore 
requires a minimum of attention. The screen cloth 
can be easily and quickly changed and is specially 
designed to have a long life. 

Fig. 82, page 237, shows a double screen of the 
same general design as that described above. This, 
however, is intended for heavy duty work, and its 
clear screen surface is 47 in. by 78 in. Both decks 
are of the same length, but the maximum useful 
screen surface is obtained by extending the lower 
deck beyond the upper deck at one end. This 
pattern is made in ranges which render it capable 
|of dealing with material requiring 3-in. openings 
down to 100 meshes to the lineal inch. 








What is claimed to be the largest electric furnace 
ever shown at any exhibition in Great Britain is 
to be seen on the stand of Messrs. Wild-Bartield 
Electric Furnaces, Limited, Elecfurn Works, North- 
road, Holloway, London, N.7. It is 9 ft. 6 in. 
long by 8 ft. wide by 6 ft. high, and has a maximum 
‘loading of 110 kw., though a temperature of 900 
deg. C. can be maintained with a much smaller con- 
sumption. The heating elements are of heavy gauge 
nickel-chrome, and are placed not only on the walls 
and in the floor, but along the roof and in the door. 
Those in the floor are enclosed, but the remainder 
‘are open. The heat insulation is graded accord- 
ing to its position in the furnace, and is blended so 
as to reduce the radiation losses to a minimum. 
The door is opened and closed by means of a 1-h.p. 
squirrel-cage motor, which is controlled by push 
| buttons from the operating platform of the Gibbons- 
Van Mark charging machine, in conjunction with 
which the furnace will be used. The furnace is 
supplied with three-phase current at 440 volts and 
a frequency of 25 cycles, but the pressure is reduced 
to a value suitable for operating the elements by 
means of an oil-cooled transformer. 

Messrs. The Ray Engineering Com pany, Water- 
dale Works, Southmead, Bristol, are exhibiting a 
number of examples of the low-tension switch- 
boards and switchgear which they manufacture, 
including a metal-clad lighting board of improved 
design. Perhaps their most interesting product, 
however, is an automatic ship’s emergency lighting 
switchboard, which is arranged for changing some 
or all the lamps on a vessel over to a battery 
should the main supply fail. On this board is 
mounted a main switch, which is normally kept 
|closed, but which enables the board to be com- 
pletely isolated when required. The battery is 
charged through an automatic contactor, which 
opens when charging is finished, while the fact 
that charging is taking place is indicated by the 
lighting of a red pilot lamp. Should the main 
supply fail, an emergency contactor closes the 
auxiliary battery contactor, so that the battery 














EXHIBITS AT THE 


BRITISH INDUSTRIES FAIR AT 


BIRMINGHAM. 











Fig. 77. 


is connected to the emergency lighting circuits, | 
this condition being shown by the lighting of a 
green pilot lamp. This change-over to the battery 
from the main supply, of course, also takes place | 
should the main switch be accidentally opened. | 
The battery can be given a boosting charge by | 
setting back the pointer of the ampere-hour meter | 
the required distance and pressing an emergency | 
button. The battery is thus placed on charge 
until the desired number of ampere-hours have 
been supplied, when it is once more automatically | 
disconnected. 

Messrs. The Record Electrical Company, Limited, | 
Broadheath, Altrincham, Cheshire, are showing a | 
complete series of their well-known Cirscale instru- | 
ments for measuring direct and alternating currents 
and pressures. These, their name _ implies, | 
have a circular scale over which a pointer moves | 
through an are of approximately 300 deg. Another | 
interesting exhibit is the direct-reading Cirscale | 
indicator, which is calibrated to read directly in 
ohms. This is designed for use with a resistance | 
box containing a Wheatstone bridge circuit, voltage | 
regulator and test switch. The indicator scale is | 
16 in. long, so that differences of 1 per cent. in the 
ohmic value are discernible, while calibration is 
accurate to within 2 per cent. on any part of the 
scale. The instrument can be operated from dry 
cells or accumulators, the current consumed not | 
exceeding 20 milliamperes. Finally, there are 
examples of the Cirscale tachometer, which consists 
of a voltmeter connected to a magneto generator | 
with an outputof 1 volt fcr each 30 r.p.m. at which 
it rotates. The scale, which is normally calibrated | 
in revolutions per minute, is twice the length of the | 
dial diameter, and is clearly visible at a distance. | 
It is claimed that the instrument is especially suit- 
able for use in workshops, as well as on ships and 
aircraft. 

Messrs. George Ellison, Limited, Perry Bar, 
Birmingham, are exhibiting a range of switchgear 
for the control of electrical mahinery in mines and 
mills, and for other industrial purposes. This includes 
pole-mounting air-break switches for overhead 
branch lines working at pressures up to 33 kv. In 
addition, they are showing examples of their well- 
known metal-clad units of the draw-out and non- 
draw-out types, as well as double-tier switchgear 
for use in sub-stations where the floor space is 
limited. Flame-proof circuit-breakers and starters | 
designed for employment in mines and other places 
where the atmosphere may be inflammable are also 
being shown. 

Messrs. 8S. G. Brown, Limited, Western-avenue, | 
North Acton, London, W.3, are confining their | 
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exhibit this year to a display off 
their electro-megaphones, which 
have been specially designed for 
intercommunication between places 
where the noise is excessive. They 
consist essentially of a solid carbon 
disc, which is attached by a rod to 
the apex of a conical diaphragm. 
This disc is contained in a cell, the 
inside of which is faced with two 
other carbon discs, the intervening 
spaces being filled with granules of 
the same material. One end of the 
primary coils of the two transfor- 
mers used is connected to each of 
the outer discs, while the other 
ends are connected through a bat- 
tery to the diaphragm, and thence 
to the central disc. Any movement 
of the diaphragm, due to speech, 
sets up a difference of pressure 
between the granules on the two 
sides of the central disc, with a 
result that the current increases in 
one transformer and decreases in 
the other. The two transformers 
have a common secondary, which 
is connected in series with a 
loud-speaking receiver of the reed 
type, so that the speech currents 
are amplified. The principal ad- 
vantage of this construction is said 





voltage on the supply lines, such as 


while, in addition, the method 
employed for damping the central 
disc ensures that the 
is not affected by 
noises more than 2 ft. or 3 ft. away. 
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The electric fires which are being shown by |twist design. Control is effected by a Footpress 


Messrs. Belling and Company, Bridge Works, 
Southbury-road, Enfield, are all fitted with an 
element of convex shape, so that the heat is radiated 
over a wide area. The bar of these elements 
consists essentially of a fire-clay base in the surface 
of which are 75 parabolic depressions, or wells. 
The heating coil, which is formed of a spiral of 
heavy gauge nickel-chrome wire, lies in these wells, 
the heat generated being thrown forward owing to 
the shape of the base. Each bar is separated from 
the frame by asbestos pads which allow for expan- 
sion, and also insulate the frame from excessive 
heat. The electrical connections are made of stiff 
wire, and are secured by terminals of special non- 


| switch. 

Experience, especially on the Continent, has 
shown that the most suitable apparatus for auto- 
matic traffic control is one comprising a series of 
|coloured lights, which are exhibited in turn 
|according to a pre-arranged code. For instance, 
these lights show red, green, and amber, in turn, 
|denoting “stop,” “go” and “caution,” respec- 
| tively, the intervals during which each lamp is 
illuminated being controlled either automatically 
or by hand. Messrs. Revo Electric Company. 
Limited, Britannia Works, Tividale, Tipton, are 
exhibiting an equipment of this kind, which is 
operated by a continuously running motor, the 
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latter being designed so that it is unaffected either 
by climatic conditions or by small voltage variations. 
The armature of this motor is mounted on ball 
bearings, and is connected through a universal 
joint to a gear box which is provided with sufficient 
lubricant to last for two years, so that the minimum 
of attention is necessary. From the gear box, connec- 
tion is made to two discs, which, in turn, operate 
the switch mechanism by which the lights are 
switched on and off. In addition, there is a third 
disc, which is pierced with thirteen holes, six of 
which allow for the adjustment of the lighting 
intervals in the north and south directions, and six 
for a similar adjustment east and west. The 
thirteenth hole is common to both phases. This 
disc is driven through a movable pointer, which is 
inserted in one or other of the holes, so that the 
“go” or “stop” periods can be adjusted between 
25 per cent. and 75 per cent. of the total cycle. 
Each of the two former discs is fitted with a 
releasing cam for operating the amber light, so 
that the time during which this light is showing 
either north or south, or east and west, can be 
independently adjusted. This light overlaps the 
red light when a change is being made from red 
to green, but is exhibited by itself in the interval 
between the change from green to red. 

The equipment is calibrated to give a total time 
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cycle of from 30 to 120 sec., the actual adjustment 
being made by a vernier knob which moves over a 
calibrated scale. The switch mechanism has a 
positive quick make-and-break action, and is 
designed so as to be unaffected either by vibra- 
tion or atmospheric conditions. The contact 
blocks, of which there are separate sets for the 
three lights, are large enough to carry and break 
continuously the current required for four three- 
way signals. A switch is provided, so that the 
automatic mechanism can be cut out and a steady 
amber light shown in all four directions. In 
addition, the signal can be operated manually by a 
handle, which is fitted with a check lock, so that 
the amber light must be left on for a short period. 

The equipment is enclosed in a cast-aluminium or 
cast-iron case, which can be arranged for fixing either 
to poles or walls, or on a pedestal. The entire operat- 
ing mechanism is mounted on a bronze panel, which 
can be swung out to give access to the motor, gear 
box and terminals. The optical system consists of a 
prismatic lens with a chromium-plated parabolic 
reflector, so that an even intensity and good range is 
obtained even on the brightest day. The visors 
are of cast aluminium or cast-steel and are secured 
by four thumb screws, the joints being water tight. 
They can thus be easily detached when it is necessary 








| to renew the lamps. A special “ turn left” sign can 


also be fitted so as to indicate to through traffic 
that it may proceed during the stop period. This 
is synchronised with the red light. 

In addition to those already referred to, a number 
of firms are showing furnaces for various purposes. 
A gas-fired crucible furnace for brass and copper 
melting, for example, is exhibited by Messrs. 
British Furnaces, Limited, of Chesterfield, together 
with a high-speed steel furnace for tool hardening at 
temperatures up to 1,350 deg. C. in the lower 
chamber, and 375 deg. C. in the upper. Other 
exhibits are a gas-fired portable rivet heater, and 
a rod-end heater of the surface-combustion type. 
Messrs. The Davis Furnace Company, Diamond 
Foundry, Luton, exhibit a gas-heated furnace of the 
;oven type. The operating parts are removed from 
the sides of the furnace as far as possible, so that 
batteries of furnaces may be built up close to one 
another. Multiple chamber batteries can actually 
be built up as solid units, resulting in an economy of 
material, floor space and fuel. The furnace is 
fitted with electrically-operated automatic reversing 
gear, and with automatic temperature control. 
Another furnace shown by the same firm is of the 
semi-automatic forging type. It has a heating 
chamber 6 ft. long by 1 ft. 6 in. wide, by 10 in. high, 
and has been developed with a view to raising the 
efficiency of the open-fronted type of forging furnace. 
The regenerators are situated above the working 
chamber, and the flames are projected downwards, 
first on one side and then on the other of the chamber, 
crossing the floor and passing out through the 
ports on the opposite sides to which they enter. 
The flames are transferred from side to side periodi- 
cally on the well-known reversing principle. Messrs. 
Lucas Furnace, Ltd., 53, Broad-street, Birmingham, 
are showing a high-speed steel heat-treatment 
furnace of the recuperative type, embodying the 
makers’ cone-breaker and mixer. This furnace is 
claimed to be practically noiseless, in addition to 
being entirely non-scaling and _non-oxidising. 
Messrs. Lucas are also showing a number of typical! 
oil-fired furnaces, which are capable of very close 
adjustment. On one large furnace, a variation not 
exceeding + 10 deg. over the whole of the area 
right up to the doors is obtained, and owing to the 
design of the frontal screen and recuperator, there 
are no appreciable heat losses when the door is open. 

Messrs. T. S. Harrison and Sons, Limited, 
Heckmondwike, are showing a wide range of 
machine tools, including sliding, surfacing and screw- 
cutting lathes, drilling machines, and grinding 
machines. One of the latest machines shown is a 
13-in. swing lathe for the toolroom. It is fitted with 
a specially accurate leading screw, made from high- 
grade steel, and engaged by a double gun-metal 
nut. The bed is a deep box casting, with raised 
vee’s and removable gap piece. The headstock is 
fitted with a three-speed cone for belt drive, and is 
double geared. Two speeds are provided for the 
countershaft. The spindle is made from forged 
steel, bored from the solid, and has adjustable 
phosphor-bronze bearings. The feed gear box is 
of the quick-change type, with 32 changes of threads 
and feeds. 

Messrs. Stewarts and Lloyds, Limited, 41, Oswald- 
street, Glasgow, are showing a wide range of their 
well-known products, among which may be men- 
tioned a range of sections of flange joints for steam 
pressures up to 815 lb. per square inch. A new 
joint for exceptionally high steam pressures is 
shown for the first time. In this joint, the ends of 
the two pipes are expanded and welded together 
over an internal ring located in the recess formed 
by the expanded ends, and the whole joint is 
strengthened by outside flanges seated on the latter 
and bolted together. Other exhibits of interest are 
bitumen-lined steel tubes and fittings, boiler tubes 
of corrosion-resisting steel, and a very complete 
range of Victaulic joints and fittings. 

Messrs. Hadfield’s, Limited, East Hecla Works, 
Sheffield, show a comprehensive range of their 
specialities, including crushing machines, mine and 
colliery appliances, steel forgings and castings, 
heat and corrosion-resisting steels, and other special 
steels. These products are too-well known to require 
detailed description. Messrs. The Constructional 
Engineering Company, Limited, Charles Henry- 
street, Birmingham, are showing foundry plant of 
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various types, including a cupola with a melting 
capacity of 5} tons per hour, the Titan “cupo- 
lette’’ with a melting capacity of 30 cwts. per hour, 
geared ladles, core stoves, and so on. Messrs. 
Redler Patents, of Sharpness, Gloucestershire, are | 
demonstrating the Redler system of conveying, a| 
conveyor with a capacity of 600 tons of grain per | 
hour being shown in operation. 

Messrs. Sturtevant Engineering Company, Lim- | 
ited, 147, Queen Victoria-street, E.C.4, are ex- | 
hibiting portable and stationary turbine vacuum | 
cleaners and plants for the rapid and thorough | 
cleaning of industrial premises of all types. The 
plants range from }$ to 100 horse-power or more. | 
The firm’s turbine vacuum cleaners are used in | 
almost every kind of industry, and are frequently | 
employed for collecting the flue dust from boilers. 
A working installation of Sturtevant pneumatic | 
tubes, for despatching small articles from one place | 
to another, is shown in operation. 

Messrs. The Bryan Donkin and Company, Lim- | 
ited, of Chesterfield, are showing various types of | 
gas-pressure regulators, meters, stoves, &c. Their 
larger products are illustrated by means of photo- 
graphs and models, which include views of various 
installations of Rateau turbo-exhausting plants, and | 
a 48-in. diaphragm gas governor at the Nechells 
works of the City of Birmingham gas department. | 

Although oil fuel is little used for domestic heating 
in this country, owing to the ample supplies of coal | 
and coke available at reasonable cost, it undoubtedly 
possesses certain advantages from the points of 
view of convenience and cleanliness and the ease 
with which it can be automatically controlled. For 
these reasons, it may be preferable to solid fuels 
in certain cases, and the Parwinac oil-burning 
apparatus, which was described in ENGINEERING, 
vol. exxiv, page 550 (1927), was got out to meet 
the requirements of users in such cases. The 
installation then described, which was manufac- 
tured by Messrs. Parker, Winder and Achurch, 
Limited, Broad-street, Birmingham, was designed 
for a heating installation, and, at the Fair, the 
firm are exhibiting similar plant applied to indus- 
trial purposes. The plant is shown in operation 
in conjunction with a battery of three boilers, and 
is similar to that illustrated in Fig. 83, which shows 
part of a boiler room in which the apparatus is 
fitted to a battery of five boilers. It is stated 
that the Parwinac burner has been very success- 
ful for steam boilers in factories, and is meeting 
a rapidly-growing demand. A marked economy in 
fuel can be shown, as compared with gas-fired 
installations, and it is also claimed to be more 
economical than coal in many industrial processes. 
The apparatus employed in such cases does not 
differ in principle from that described in the article 
referred to, but, as will be clear from Fig. 83, it is 
modified in detail. In the particular application 
shown, for example, the blower, coupled to an 
electric motor, feeds the individual burners through 
a pipe line. The burners have only one moving part, 
viz., the spinner cone at the tip. The smaller end 
of this cone extends over the end of the oil pipe, 
allowing air to enter the cone. This air strikes a 
conical film of oil leaving the valve, and the oil is 
partly atomised, and is deposited on the inner surface 
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Fig. 86. 
Gas VALVE; Messrs. GEORGE WALLER AND Son, LIMITED. 


Fig. 84. Fig. 85. 


Figs. 84 To 86. 


internal racks up the sides. The two doors, which | and cutting-off machine shown in Fig. 87, on the 
are shown in Fig. 85 mounted on the central block, | opposite page, for description. This machine is suit- 
are provided with quadrants engaging with these | able for a tube works where the demand is very 
racks, so that, when the block is screwed up or | heavy, and is capable of handling tubes from } in. 
down, the doors are rotated. The bosses on the} to 2 in. in diameter. The bed and headstock are in 





of the spinning cone. Due to the high speed of 
rotation of the latter, the oil travels to the larger 
end of the cone, and is broken up by the sharp 
edge into minute particles which mix with the air. 
The burner operates under low oil and air pressures, 
and can be withdrawn from the furnace without 
breaking any connections in either the oil or air 
lines. The heaviest grades of oil can be burnt, and 
the oil may contain a large pro»ortion of solids in 
suspension without detriment to the efficiency of 
the apparatus. 

An ingenious double-faced gas valve, of new 
design, is béing shown by Messrs. George Waller 
and Son, Limited, Phoenix Iron Works, Stroud, 
Gloucestershire, and is illustrated in Figs. 84 to 86, 
on this page. The valve is free from springs or in- 


ternal pins, and the clearance is not obstructed by a | 


wedge piece. It is claimed to be free from sticking, 
even when left open or shut for long periods. The 
valve body is of the usual type, and is not shownin 
the figures. This body is very similar to that of an 
ordinary full-way valve, but is provided with two 


. 


backs of the doors have cams formed on their faces, 
making contact with corresponding cams on the 
‘centre block. Assuming that the valve is open, 
jand the handwheel is turned in the direction to 
| close it, the doors will rotate as explained, and, in 
| virtue of the cam faces on their back, will gradually 
|move farther apart, until they come into contact 
| with the faces on the valve body. Further rotation 
|of the handwheel will seal the doors hard against 
| the faces, and the circular motion will ensure that 
|the faces are kept clean. It is stated that very 
| little power is required to open or close these valves. 
| They are supplied in two ranges, one for ordinary 
|gas pressures up to 30]b. per square inch, and 
the other for pressures up to 100 lb. per square 
| inch. 

Messrs. Charles Winn and Company, Limited, 
| Granville-street, Birmingham, are showing a range 
of screwing machines, valves, and other fittings for 
|steam, water, oil, gases, and chemicals, together 
| with fire extinguishers and domestic fittings. Of 


| these, we have selected the high-speed tube-screwing 





the form of a single casting, strongly ribbed intern- 
ally to give rigidity. The headstock bearings are 
of large size, and are adjustable for wear, while 
the gibs of the bed are of deep section and of ample 
width to resist the torsion imposed by the saddle. 
A tray is cast round the bed, as shown in the figure, 
to collect lubricant and swarf, and is fitted with a 
large reservoir and strainer. The drive is by belt 
on to a three-speed cone pulley behind the head- 
stock, the power being transmitted to the spindle 
through machine-cut forged steel wheels. The 
spindle is bored through, and will pass sockets of 
the maximum size of tube which can be screwed, 
so that all tubes can be socketed under power before 
removal from the machine. The spindle is of forged 
steel. The chuck is of the quick-grip type, and is 
of simple construction. The pressure is applied 
directly to the ends of the jaws by the inner surface 
of the chuck ring, the surfaces in contact being of 
large area. The grip is self-centring, and can be 
applied or released without stopping the machine. 
‘Lhe jaws can be simultaneously adjusted in a few 
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Fic. 88 PLANISHING HammzER; Messrs. Brookes (OLDBURY), LIMITED. 


seconds, to take the various sizes within their 
range, and other sets of jaws can be substituted 
without removing any other part of the chuck. 
A steady bush holder, taking various sizes of bushes, 
is fitted at the rear end of the spindle to act as a 
guide and support for long lengths of pipe. 

The saddle has a wide bearing surface, and is 
provided with an adjustable strip to take up wear. 
A double rack is fitted, and both the rack and 
pinions are machine cut. The die head is of the 
rapid-acting type, the dies being controlled by a 
concentric cam. They can be opened or closed 
while the machine is running, by means of a self- 
locking lever which automatically resets the dies 
in their original position, thus ensuring accurate 





and high-speed operation. The dies are of the 
adjustable chaser type, of deep section, and are 
made from specially-selected steel. A cutting-off 
slide is mounted on the saddle, and self-centring 
steadies, with hardened steel faces, are fitted 
directly behind the die head for steadying the tube 
while it is being cut off. The oil pump is of the 
rotary gear type, and is automatic in action. The 
working parts are of gunmetal, and a relief valve 
is fitted. An overhead countershaft, complete with 
hangers or wall brackets, is provided with the 
machine. Nine sizes of machine are standardised, 
varying in range from } in. to 1 in., to 6 in. to 14 in. 

A new class of guillotine shear, with a two-speed 
drive, is shown by Messrs. Brookes (Oldbury), 
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Limited, Oldbury, near Birmingham. The firm 
build standard single-speed shears in 46 different 
sizes for cutting sheets and plates from No. 20 gauge, 
up to 2 in. in thickness in mild steel. The new 
two-speed shears are particularly advantageous 
when a single machine is required to deal with a 
wide range of plates of different thicknesses, that 
is where there is insufficient work to justify the 
installation of two or more machines to deal with 
different thicknesses of plates. The maximum nor- 
mal capacity of the machine shown at the Fair is 
4 ft. by } in., with a cutting speed of 26 strokes 
per minute. The alternative speed gives 80 strokes 
per minute, and is suitable for dealing with sheets 
up to No. 14 gauge in thickness. 

Messrs. Brookes are also showing the planishing 
hammer illustrated in Fig. 88, on this page. This 
machine is provided with a 10-lb. head, arranged 
with a special anvil having a long arm, suitable for 
cylindrical work and special shapes, such as motor- 
cycle tanks. This same anvil can also be used for 
flat and other work of a general nature. The 
hammer is provided with an air cushion, and the 
motion is transmitted through an adjustable 
fulcrumed rod, permitting the length of the stroke, 
and consequently the power of the blow, to be 
regulated while the machine is running. 

Messrs. The General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2, are again 
adopting their usual policy of drawing their exhibits 
at the Fair from one particular group of the numerous 
products which they manufacture. This year 
electric storage water heaters and domestic cookers 
have been chosen for display. Of the former, 
models of the dome type with capacities of 2, 5 and 
12 gallons, suitable for fixing to walls, and examples 
of the 10, 15, 20 and 30 gallon patterns mounted 
on tripod floor stands are being shown. Great 
interest is also likely to be taken in the collection 
of the various component parts for a 200-kw. 
thermal-storage installation, similar to one which is 
now being manufactured for a large electricity 
supply undertaking in the Midlands. This installa- 
tion, which is automatic in operation, will only be 
in use at night, and will thus enable advantage 
to be taken of the favourable rates which are 
then available. The cookers shown cover a wide 
range of size, and incorporate a number of new 
details which experience has shown to be desirable. 
These include the quick boiling totally-enclosed 
hot plates, which the firm have recently placed on 
the market, and which considerably increase the 
efficiency and ease of operation of this part of the 
equipment. 

Messrs. G. A. Harvey and Company (London), 
Limited, Woolwich-road, London, S.E.7, are 
exhibiting an extensive range of the perforated 
metal work, in the production of which they have 
had nearly sixty years experience. This includes 
such articles as radiator covers, grilles, ventilator 
panels and pipe guards. They are also showing 
examples of the steel furniture which they have 
designed for use both in offices and works. This, 
it is claimed, has the advantages that it is fire- 
resisting, hygienic, and rot and vermin-proof, be- 
sides, of course, having a much longer life than 
its timber counterparts. Mention may further 
be made of the vertical processing retort they have 
on view. This is specially equipped with swing 
bolts and perforated baskets to ensure easy, safe 
and rapid op2ration. 

Messrs. S. Russell and Sons, Bath Lane, Leicester, 
are exhibiting a new heavy-duty cold saw, which is 
illustrated in Fig. 89, page 240. The bed is very 
heavily proportioned, as the machine is designed for 
high rates of feed, and is a single-piece casting 
having broad faces upon which the saw carriage 
slides. The work table, which can be clearly seen in 
the figure, forms part of the bed, and is provided 
with T slots for holding down the work in addition 
to the powerful vice shown. The saw saddle is of 
ample length, to ensure a long life without loss of 
accuracy, and is provided with adjusting gibs of 
wedge form. The saw spindle is made from a high- 
tensile steel forging, and is driven from the main 
shaft by a steel worm and phosphor-bronze worm 
wheel in conjunction with steel toothed gearing. All 
the gearing is totally enclosed and runs in oil baths. 
An adjustment is provided to take up any wear in 
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the saw-spindle bearings, and the thrust is taken on 
a ball-thrust washer. The main driving ‘worm is 
located in the centre of the bed. 

The feed and quick-return motion gearing is 
totally enclosed in the main gear box at the end of 
the bed casting. The gear box gives a range of five 
speeds. The gearing for feeding the saw to the work 
is formed in one unit, which is easily removable 
from the main box. The rate of feed may be changed 
even when the heaviest material is being cut. 
Automatic tripping motions, to prevent the saw from | 
over-running in either direction, are fitted, together | 
with a power driven quick-return. A large hand 
wheel is fitted for close setting of the saddle. The 
feed screw is made from special steel, and the feed 
nut is of phosphor bronze to prevent galling. Ball 
thrust washers are fitted to take all thrusts on the 
feed screw. The vice is of heavy design, and con- | 
sists of an upright standard carrying a press block, 
which is raised or lowered by the large diameter 
handwheel shown. A horizontal block forces the 
work against the vertical face of the vice, which, 
when placed close to the upright, forms a suitable 
fixture for round material. The vice may be used 
in three positions, viz., facing the saw blade either 
on the left-hand or right-hand side, so that during 
cutting it forms a stop for the material, or at the 
side of the saw blade. All the controls are placed | 
together in such a position that the operator’s 
view of the cutting portion of the blade is not ob- 
secured. The saw blade is of the inserted-segment 
type. The cooling liquid is pumped to the blade from 
a sump formed in the bed, a channel being provided | 
round the table to return the liquid to the sump. | 
The machine can be supplied either for belt or indi- 
vidual motor drive, and is made in five sizes, the | 
diameter of the saw varying from 20 in. to 36 in. | 
The model illustrated is the 36-in. machine, and it 
has a cutting capacity up to 24 in. by 7} in. for joists, 
up to 123 in. diameter for round sections, and up to 
114 in. face for square sections. The width of the 
cut is #; in. and the feeds range from } in. to 5 in. 
per minute. The power required is about 12 brake- 
horse-power, and with direct motor drive, the motor 
runs at 1,000 r.p.m. 

When describing the exhibits at the Physical and 
Optical Societies’ Exhibition, held last month, we 
referred briefly to the Introscope shown by Messrs. 
Foster Instrument Company, Letchworth, Herts. 
This instrument, which is also shown at Castle 
Bromwich, is illustrated in Figs. 90 to 93, on this 
page. It is intended for examining the internal 
surfaces of tubes, hollow shafts, gas bottles, and 
so on, and combines a low-power microscope | 
objective with collimating lenses and an eyepiece, | 
together with a self-contained source of light. The | 
assembly of the instrument takes the form of a 
long tubular structure, having the lamp and objec- 
tive at one end and the eyepiece and circuit connec- 
tions for the lamp at the other end. For examina- 
tion of the interior of tubes and similar structures, 
the Introscope has many obvious advantages as it 
can be inserted to a great depth through a relatively 
small aperture, and yet brings under the eye of the 
user a magnified image of the interior surface, with 
good illumination. 

When the interior of a gas bottle has to be | 
examined, several factors have to be taken into | 
account which are not present with a simple tube. | 
In the first place, since the diameter to be examined | 
is very large compared with the opening through | 
which the instrument is inserted, the light from a | 
lamp fixed axially with the Introscope would be | 
largely dissipated. Secondly, it is desirable to | 
examine not only the cylindrical portion, but also | 
the far closed end, and the return end adjacent to the 
neck. To meet these difficulties. a set comprising | 
one short introscope and another longer one with | 
two interchangeable fittings is made. The method 
of use of the short introscope is illustrated in the 
bottom view, Fig. 93. The lamp fitting L has a 
spring hinge H, allowing it to take an axial position 
at the moment of insertion, but thereafter springing 
up as drawn, in which position it illuminates the 
under surface at the neck of the gas bottle. By 
means of suitable prism systems, the field of view 
is as shown by the chain-dotted lines, the user 
looking through the adjustable eyepiece E sees the 
surface AB as if it were directly under his eye, but 
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somewhat magnified. By rotating the Introscope 
the whole of the curved return surface can be 
examined. The current for the lamp is supplied by 
a small portable 6-volt accumulator, the cable 
being attached at the connector C, through a circuit 
passing down an annular recess in the main tube, 
and through the hinged joint H. The objective 
and lamp end of this short Introscope are also seen 
on the left in Fig. 90. The longer component of the 
set is used for radial examination, as shown in the 
top view, Fig. 91, a similar hinged lamp fitting 


being used in this case. To examine the bottom of 
the bottle, the lamp and objective fitting on the 
long Introscope is changed, the use being illustrated 
in the middle view, Fig. 92, these two interchange- 
able fittings are seen in the centre of Fig. 90, while 
the focusing eyepiece and connector are seen on the 
right in the same illustration. ‘The same firm are 
showing a wide range of pyrometers and other 
instruments, including the Blackie heat-flow gauge 
for direct measurement of heat losses from furnace 
walls. 

In concluding our description of the Fair, which 
closes on Friday, the 27th inst., a tribute should be 
paid to the organisers, the Birmingham Chamber of 


‘Commerce, for the excellerice of the preliminary 


arrangements. Further accommodation has been 
arranged to meet the requirements’ of additional 
exhibitors, and it may be mentioned that, with the 
latest addition, the area occupied by the exhibition 
buildings is now 450,000 sq. ft. The system of 
grouping the exhibits in classified trades, which was 
inaugurated some years ago, has been gradually 
perfected, with the result that this year there are 
practically no isolated stands, so that the study 
of any particular group of exhibits is greatly facili- 
tated. The arrangement of the catalogue has also 
been improved, and the attention given to the needs 
of foreign visitors is indicated by the fact that the 
list of exhibits is published in no less than nine 
languages. Interpreters speaking each of these 
languages will be in attendance throughout the 
period of the Fair. 
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IRON AND STEEL STATISTICS. 


Ir will be remembered that on a night when the 
King Ahasuerus could not sleep, he commanded to 
bring the book of records of the chronicles, and 
they were read before him. Whether the monarch’s 
intention was to woo slumber or to turn wakefulness 
to account can scarcely be known, but, asit happened, 
the contents of the chronicle interested him, and 
the reading had considerable consequences. The 
wisdom of the East seems thus to suggest that 
sometimes it may not be unprofitable to peruse 
the chronicles of the past, even without a special 
objective in view, and a good opportunity of testing 
the doctrine is afforded by the recent appearance of 
“Statistics of the Iron and Steel Industry, 1930,” 
published by the National Federation of Iron and 
Steel Manufacturers. This valuable compilation 
has appeared for some years past, and in the 
present issue, though following the lines adopted 
previously, it is amplified both in the variety of its 
information and the completeness with which it 
covers the industry. The production figures of 
pig-iron and steel ingots for the United Kingdom, 
for instance, embody returns furnished to the 
Federation by all makers without exception, and in 
addition to sections now added, in regard to 
foreign countries not included previously, the account 
of tariffs has been brought up to the date of going 
to press. The uses of the publication as a work of 
reference are well known, but in addition, it may 
serve to give a suggestive picture of the course of 
the industry during the period of its recorded 
existence. The individual facts so brought to light 
may not, indeed, tell the reader much that is new 
to him. It may be useful, however, to observe the 
sequence of a few outstanding events, and to remark 





in particular how relatively recent are the changes 
that have occurred in the industry in modern times, 
and are likely to dominate its future. 

The story begins with pig iron, the production 
of which in the United Kingdom is set out in a table 
from the year 1740 onwards. Until 1864 the figures 
are given at irregular intervals, and show all but 
continuous progress. Of the 15 entries that cover 
the first century, only one is less than its predeces- 
sor, and for the next 26 years the 20 entries show only 
five interruptions of the increase. From 1866, 
onwards, the account is extended to include all 
producing countries, by which date the pro- 
duction of the United Kingdom was just over 
half that of the entire world. In 1880, the British 
output reached 7,750,000 tons, about the figure 
at which it stood in 1929, but by then the United 
States was turning out about half as much as the 
United Kingdom, Germany something under one- 
third, and the British output had fallen to well 
under half that of the whole world. Without much 
change in the output of the United Kingdom, that 
of the United States just passed it in 1890, while 
that of Germany had grown to just over half the 
British. For the next seven’ years the British 
and the American figures were fairly close to 
each other, with those of Germany creeping up. 
After 1897, the American production went ahead 
rapidly, and that of Germany increased steadily, 
passing that of the United Kingdom in 1904, 
and exceeding it in all but one of the subsequent 
years, until in 1913 it was about half as large 
again as the British figure, though that stood then 
at over 10,000,000 tons, the maximum it has ever 
reached. The war had very different effects on the 
various producing countries. Neglecting 1913, and 
in the case of Germany also 1912, as being peak 
years, the production of the United Kingdom 
remained about the same during the war as before 
it, and has since shown a substantial fall. That 
of Germany, which also did not alter greatly during 
the war, fell in 1919 to little more than half; but 
in spite of the loss of the Saar, it regained by 1929 
its position before the pre-war peak, and, at over 
13,000,000 tons, was not far from double the 
British. The United States, after a large drop in 
1914, increased its production during the war to 
39,000,000 tons, or nearly a third more than the 
1913 figure, the increase being about equal to 
the total British production, and by 1929 had 
increased by still another third. The production 
of France suffered severely during the war, and 
that of Belgium was practically extinguished, but 
since then, each of them has shown uninterrupted 
increase each year. In 1929 the French production, 
over 10,000,000 tons, was about double its maximum 
pre-war figure, and about one-third larger than the 
British output, while the Belgian had risen annually 
with practically no interruption to considerably 
more than a third over its best pre-war figure. The 
Russian industry; which was practically extinguished 
by 1919, had also all but regained its 1919 figure of 
something over 4,000,000 tons, in spite of the loss 
of the Polish output. Among other countries 
the most significant figures are probably those 
of Japan, which also with scarcely any interruption 
has increased its output five-fold, though it is still 
well under half those of Belgium and of Russia. 
The British output of pig iron in 1929 stood in fact, 
at substantially the same figure as fifty years earlier, 
but, from having been over 40 per cent. of the entire 
world’s production it had fallen to less than 8 per 
cent. 

The comparison of steel figures shows a somewhat 
similar course of events. The British production, 
then about 2,250,000 tons, was caught up by the 
United States in 1886, and by Germany in 1893, 
and each of these countries increased its lead, 
especially during the present century, till in the 
peak year of 1913 the American production—over 
31,000,000 tons—was more than four times the 
British, and the German more than double. The 
British output increased substantially during the 
war, and so by a much larger amount did the 
American. By 1929, the British output was still 
at about its peak figure, about 9,500,000 tons, 
while the German, notwithstanding the loss of 
the Saar, had regained the level of 1912, and the 
American was not very much short of double its 
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pre-war tonnage. The progress of France and Bel- 
gium, Russia and Japan was similar to what they 
had made in pig-iron, and Italy had increased her 
production to about the level of Japan, about 
2,000,000 tons. Taking over all, the British 
percentage of the world’s output was about the same 
as in pig-iron. 

At first sight these figures seem to show a hopeless 
decadence in the British iron and steel industries. 
Such a conclusion, however, would be wholly 
unjustified. Doubtless much must be changed in the 
circumstances of the industries before they can again 
become profitable. But the most remarkable fact 
in their recent history is the manner in which they 
have stood up against international competition in 
the face of economical disadvantages, which are too 
well known to be worth reciting. In the last 40 
years the world’s production of pig-iron, now roundly 
100,000,000 tons per year, has nearly quadrupled, 
and of steel, now almost 120,000,000 tons per year, 
has increased about tenfold, while the British output 
in pig-iron is no greater than it was at the earlier 
date, and of steel is barely three times as large. The 
enormous majority of the world’s increase, however, 
has been absorbed in the needs of the producing 
countries. The five large exporting countries, put 
together, exported in 1929 something under 2 per 
cent. of the world’s production of pig-iron, and 
a little more than 15 per cent. of the production of 
steel. 

France, Germany, and the United Kingdom pro- 
duced approximately equal quantities of the rela- 
tively small quantity of pig-iron supplied for 
export, and though in the export of steel Germany 
had a substantial lead and Belgium and Luxemburg 
a moderate one, the exports of the United Kingdom 
were larger than those of France, and half as large 
again as those of the United States. It has long 
been remarked with regret that throughout the 
entire period from 1866 a general tendency appeared 
for imports of iron and steel into the United 
Kingdom to increase. Such increases have often 
been interrupted, but always have recurred after 
a few years, and not only in 1926, the disastrous 
coal-strike year, but also in 1927 and (though this 
figure is not given in these statistics) in 1930, they 
were actually greater than the exports. When, 
however, the figures of tonnage and value which are 
given year by year by the Federation are compared 
with each other for each year, they disclose a 
circumstance that seems to be very material to 
their significance. Up to the end of last century 
the average prices per ton of the imports were 
regularly higher than those of the exports, and in 
many years very much higher. In 1900 they were 
about the same ; but in every succeeding year, except 
those of the war period, the average prices of the 
imported iron and steel were lower than those of 
the exports by an amount that varied from 1l. to 
41. per ton before the war, and since then has been 
very much larger. In 1920 and 1921, those years 
of soaring prices, the difference was as much as 
14/. and 231. respectively, and in subsequent years 
it has varied between 6]. and 101. per ton, the 
prices of the exports in some years having been 
double or more than those of the imports. These 
figures seem to show that the imports which have 
increased so largely during this century, must have 
included a large amount of raw or part-finished 
material, work on which must have furnished 
proportionately large employment to the British 
steel industry. 

Nevertheless, it is common knowledge that the 
position of that industry is critical. Perhaps the 
situation may be indicated mos: simply by reference 
to the figures of unemployment, which the Federa- 
tion quotes from the Ministry of Labour Gazette 
for each half-year of the years 1924 to 1930. Without 
taking into account the disastrous second half of 
1926, there was not a year in which unemployment 
of insured persons in the industry did not exceed 
20 per cent. in one or other half-year, with the 
exception of 1927, in which, doubtless owing to 
arrears of works left over from the previous year, 
it was a little more than 18 per cent. in each half- 
year. In the returns for the second half of last 
year it was over 30 per cent. It does not appear 
that the lack of adequate supplies of business has 
arisen from inflation of prices. According to the 
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figures of the Board of Trade for 1928 and 1929, 
the average prices of iron and steel for the respec- 
tive years were 112 per cent. and 114 per cent. 
of those of 1913, as against 140 per cent. and 136 
per cent. for all commodities ; and though in 1913, 
which was a peak year, the prices of No. 3 Cleveland 
pig-iron were about 20 per cent. higher than they 
were in 1914, and the relative lowness of the subse- 
quent iron and steel advances may therefore have 
been less than appears on the face of the figures, the 
maintained figures of steel exports for the years in 
question, excepting 1926, seem to show that prices 
could not have been exaggerated seriously. It may 
be taken, moreover, as common knowledge that in 
technical practice British steel manufacturers still 
lead the world. Apparently, the explanation and 
the remedy for the present steel position is to be 
found in one or more of three directions, apart 
from measures, such as relief from taxation, for 
which all industries are crying out. It is possible 
that economical circumstances have not allowed 
the industry to improve its plant, processes, and 
organisation to the full extent that its knowledge 
might suggest. The Federation gives, for example, 
an interesting table showing the methods by which 
pig-iron was cast or delivered in the United States 
between the years 1916 and 1929. In 1916 about 
one-sixth of the pig-iron was sand-cast, and about 
60 per cent. was delivered molten, over a fifth being 
machine-cast. By 1929 only about 3 per cent. of 
the production was sand-cast, while over a fourth 
was machine-cast and 70 per cent. was delivered 
molten. So far as similar information is given for 
British works, it shows no equal movement. 

How far the British steel trade would be assisted 
by the introduction of a tariff, such as those 
under which the iron and steel trades of all other 
producing countries have been built up, is a matter 
on which opinion may be divided. It must be con- 
sidered, among other things, to what extent the 
free importation of cheap raw or partly finished steel 
may be providing business which a tariff would pre- 
vent. It does not seem, however, that the balance 
of merit on this question has received the practical 
attention that its importance deserves. The last 
possible remedy may be sought in reducing wages, 
which admittedly. are higher than anywhere on the 
Continent, and as against most countries, are very 
much higher. The common policy of employers and 
employed in this country has been to keep them so, 
and doubtless this is to the advantage of all parties, 
so long as the industry can pay the wages without 
losing its trade. There is nothing in the lessons to 
be derived from statistics or elsewhere to make it 
doubtful that the steel industry can regain its pros- 
perity. Clearly, however, it is unlikely to do so if 
things are left as they are. 








THE CHINESE MARKET. 


In all countries, and in most industries, the home 
market has an importance which is not recognised 
everywhere as clearly as it should be. Usually 
it is more immediately accessible than the export 
markets, and while, like all others, it is affected 
by the international tides of the economic universe, 
it is more controllable than export markets, and 
takes less energy and expense to keep touch with 
andtowork. The policy of the United States, and of 
Germany, both of them great exporting countries, has 
been based on fostering their home trade, using 
the export markets largely as an elastic reservoir 
or regulator for accommodating their sales to their 
productive capacity, and in recent years the pros- 
perity of the United States and the wonderful 
economic recovery of Germany have shown how 
effective this policy can be. Nevertheless, no 
country can realise its material aspirations if it 
neglects its export trade, and to countries such as 
our own, with the need of immense imports in 
order to allow a large part of its population to 
earn the relatively larger material rewards of 
manufacturing industry, a healthy export trade is 
a necessary condition of maintaining the standard 
of living. We are not the only country that is so 
placed, and since the war many others have become 
more keenly alive than before to the possibility of 
improving their own material welfare by increasing 
their exports. In no foreseeable future will the 





world’s aggregate production of wealth exceed its 
demands, if the channels between supply and 
demand are sufficiently large and frictionless ; but 
if the increased supplies that manufacturing coun- 
tries are anxious to produce are to be absorbed, 
the world’s consuming capacity has to be increased. 

Who wills the end, wills the means, and the means 
by which the world will be able to consume more 
include increasing its production and circulating the 
increase by trade, which, in existing conditions, must 
primarily be export trade. All manufacturing coun- 
tries have, therefore, a keen eye on the markets 
whose natural resources in men and materials make 
them most able and likely to increase their produc- 
tion. Prominent among the markets from which 
such increase appears to be most rapidly possible is 
China. To fix one’s ideas of the Chinese market, it 
may be convenient to compare its rough outline with 
that of India. The two countries have about the 
same area, with a population in China about a third 
larger than that of India. Each of them has a great 
variety of native industries, in which the Chinese 
as a whole seem to be more industrious and ver- 
satile, and in each country mills and factories with 
European and American machinery are working in 
some places. Each, moreover, has large mineral re- 
sources. Both countries, however, are predominantly 
agricultural, with methods of production dating back 
probably to an immemorial antiquity. The present 
commerce of the two is conducted under very dif- 
ferent conditions. In each of them its modern 
extension has been inspired primarily by European 
and American influences, the first of which, in date 
and extent, has been British, but whereas for gene- 
rations past Indian trade has developed under the 
British Raj, with the full benefit of the pax Britan- 
nica, China has always been ruled by a usually 
incoherent number of provincial governments, co- 
ordinated more or less imperfectly by a central 
executive, and in recent years has been almost 
unceasingly at the mercy of civil wars. In addition 
to this apparently crushing difference in economic 
circumstances, China has, moreover, only about a 
fifth of the railway mileage enjoyed by India, pos- 
sessing about 8,000 miles of line to serve an area of 
nearly 2,000,000 sq. miles, and more than 400,000,000 
inhabitants. Of this mileage, moreover, essential 
parts have, from time to time, been seized by first 
one side and then another of the conflicting armies 
in the civil war, and devoted almost entirely to 
the transport of troops and munitions. Repairs, 
alike of permanent way and of rolling stock, have 
been neglected, till some lines will not carry traffic 
at more than a fraction of express speed, and at 
least on one line bridges were destroyed wholesale 
by so-called Communist forces. 

Most of these facts in regard to China are stated 
in the report, by Mr. E. G. Jamieson, Acting 
Commercial Counsellor at Shanghai, on Economic 
Conditions in China to August 30, 1930, just issued 
by the Department of Overseas Trade (H.M. 
Stationery Office. 2s. 6d. net). The much fuller 
particulars it contains still leave some doubt about 
the true figures of the present position, and still 
more uncertainty as to the immediate future. A 
central government is in existence, but so are 
substantial, if more or less irregular, forces opposed 
to it, and evidently until it is in supreme and 
undisputed control, or until its action is co-ordinated 
with that of all the sectional governments, no clear 
policy can be carried out to meet the financial 
emergencies of the times, and to provide for the 
reconstruction and progressive development of which 
the country is capable. The authorities, central 
or local, have increased customs tariffs to what 
is probably the most they can stand, and seem to 
have pledged all the Government assets they can 
lay their hands on. With imperfect success, both 
they and the railways have made, and are making, 
strenuous efforts to provide for payments under 
existing public loans, and the gravest difficulty is 
found in obtaining the necessary finance for the 
requirements of either the Government or the 
wasting railways. Yet with all these tremendous 
disadvantages, and the added difficulties arising 
from the fall in the value of silver, China’s foreign 
trade in 1929 was higher than ever before. She 
was exporting about two-thirds as much as India. 
and the imports of the two countries were roughly 
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equal. The details of the imports show, too, both 
the burden that China is suffering through lack of 
transport, and the inadequate extent to which she 
is importing what would be her most essential re- 
quirements if a policy of natural development could 
be carried out. In the year under review, harvests 
throughout the country were abundant, and could 
have provided for all her needs if they could have 
been carried where they were wanted. So imper- 
fectly, however, was this possible that about 15 per 
cent. of her total imports in 1929 consisted of 
foodstuffs, to take the place of what had been 
harvested in the country, but could not be marketed 
for lack of transport. Experience, again, shows that 
a country the agriculture and industries of which 
are ripe for development must include machinery as 


of these applications will be satisfied by engineering 
products or require their use. 

On the whole, then, China is already a large 
market for export manufacturers, which is suffering 
from much more than the usual difficulties of 
export trade. British engineers have a_sub- 
stantial and respected position in it, and in at least 
one industry—that of flour milling—they have 
succeeded through their superior quality in displac- 
ing the American machinery, which formerly 
predominated. They also appear to have a firm 
hold on the market in textile engineering. On the 
other hand, it is said that often they are unable or 
unwilling to accept terms of credit that are offered 
by competing countries, adhere—as in internal- 
combustion engines—to more costly designs than 





a substantial part of its imports; but the imports 
of machinery into China in 1929 were less than 24 
per cent. of her total imports. 

By the side, however, of these and many other | 
indications of adverse circumstances, in the face 
of which the performance shown in the report is, 
as Mr. Jamieson rightly says, marvellous, there is 
not a little evidence of a policy behind the authorities 
which has been conceived with remarkable imagina- 
tion, and is already being pursued vigorously 
wherever possible. The need for an immense 
increase in the mileage of roads has been felt for 
many years, and during the years 1923-28 the 
China International Famine Relief Commission 
spent large sums on constructing them. Lately, 
however, the construction of roads have been 
greatly speeded up. It is estimated that the 
mileage of roads open to motor traffic in November, 
1929, were about 35,000, as against a little over 
18,000 miles in May, 1928, and towards the end 
of 1929 extension plans were promulgated by the 
National Government as laws, which indicate the 
intention to carry the work much further as funds 
become available. It is estimated, moreover, 
that less than 30,000 motor vehicles are in operation 
on these roads, and over a third of these vehicles 
are to be found in the foreign settlements in 
Shanghai. It is evident, therefore, that no supply 
of motor vehicles adequate even to the service of 
the existing roads is as yet available, to say 
nothing of, the scheme of national highways that 
is in contemplation, and in 1929 the imports of 
motor cars, trucks and chassis, to the number 
of about 9,000, were double those of 1928. The 
broad view which the Government takes of the 
situation in regard to roads is of a piece with its 
policy in other respects in which advantage can be 
gained by systematic measures, and in particular 
by the use of mechanical and scientific assistance. 
Compared with other means of transport, a remark- 
able advance has been made in the last two years in 
the use of aeroplanes, and important contracts 
were in hand for the extension of radio communi- 
cations. 

In agriculture, again, conservative though so 
ancient an industry might be expected to be, the 
use of sulphate of ammonia as a fertiliser was 
appreciably greater in 1929 than in 1928, and in the 
first eight months of last year had shown a further 
increase of nearly 60 per cent. over the corresponding 
period of the year before. The authorities, moreover, 
do not mean to leave further improvement to the 
chance disposition of farmers. The Reconstruction 
Department of one important province has recently 
published instructions to District Magistrates that 
modern machinery for farming and _ irrigation 
must be introduced into every district, and that 
while the magistrates “are advised to see that” 
farmers who can afford such machinery should 
purchase it in order to increase their yields, the 
District Governments and farm banks must con- 
cert means for enabling the poorer farmers to have 
the use of appropriate implements. Though in 
present circumstances such provisions may be 
impracticable, their publication by what is described 
as probably at the moment the most go-ahead 
province in China is significant. From the point of 
view of manufacturing engineers, it must be 
remembered that improvement in the methods of 
production of a great agricultural country means 
much more than an increased demand for agricultural 


are necessary for the purposes of customers, and— 
as in electrical engineering—have so far neglected 


| their organisation and service as to prejudice even 


the reputation of their goods, which hitherto has 
always been held to be beyond question. In a 
number of accessories, including fans, lamps 
and switches, they are faced with an_ ever- 
increasing competition from local factories. It 
must undoubtedly be a costly and difficult matter 
for British manufacturers to take the measures that 
seem to be required for safeguarding or improving 
their position in the Chinese market, but the 
circumstances indicated in this report seem to show 
that it is at least worth while to consider whether 
the prospect of profit is worth the cost. In any 
such consideration account must apparently be 
taken of the fact that, unless the forces operating 
in the country for the restoration of peace fail in 
their effect, there is ground for regarding the 
market as likely to show a rapid advance in its 
demands. 








NOTES. 


Farm MACHINERY IN WESTERN CANADA. 


Tue three prairie provinces of Canada, namely, 
Manitoba, Saskatchewan and Alberta, are together 
responsible for about 96 per cent. of the wheat crop 
of the Dominion. In 1929, the value of Canada’s 
exports of agricultural produce was 646,514,000 dols., 
wheat and wheat flour representing nearly 77 per 
cent. of this figure. The extensive employment of 
mechanical appliances on Canadian farms is, to a 
large extent, responsible for the pre-eminence of 
the Dominion as an agricultural country, and this 
fact lends additional interest to a tabulated state- 
ment, concerning the sale of farm machinery in 
Western Canada, compiled recently by the Depart- 
ment of Overseas Trade, 35, Old Queen-street, 
London, S.W.1. This shows that 8,611 farm trac- 
tors were sold during 1930 in the provinces of Mani- 
toba, Saskatchewan, and Alberta. The tables 
indicate that machines ranging from 12-25 h.p., 
and up to 18-36 h.p. were the most popular. A 
disquieting feature is that the total sales for 1930 
were less, by 40-8 per cent., than those for 1929. 
At first sight, this might be taken to mean that the 
market has reached saturation point; a far more 
probable explanation, however, is that the Canadian 
farming industry is sharing in the general depression 
which has prevailed during the past few months. 
In many cases, no doubt, farmers have decided to 
| make shift with the equipment in their possession, 
although this might be inadequate or need renewing, 
pending the advent of a more prosperous commercial 
outlook. Our argument is further strengthened 
by the fact that the sales of tractors have varied 
between wide limits during the period 1919-1930. 
The total sales for 1920, a year marked by a general 
“boom” in industry throughout the world, were 
10,279. During the subsequent years, as is well 
known, a reaction set in and it is, therefore, not 
surprising to find that tractor sales in Western 
Canada fell to 3,428 in 1921, further dwindling 
to 2,112 in 1924. After this, the outlook began to 
improve and the total sales gradually increased 
until they reached 10,026 in 1927 and 17,143 in 
1928. A further set-back then began to make 
itself felt, the total for 1929 declining to 14,557 
and that for 1930, as already stated, to 8,611. 
Turning to threshing machines, the tables before 





machinery. The increase of wealth in the country 
must find applications, and a substantial part 


us show that while the sales for 1930 declined 
by only 2-9 per cent., as compared with those for 


1929, the number of machines disposed of in 1930, 
namely, 2,034, was less than a third of the 1928 
total, which stood at 6,247. Sales of combined 
harvesting and threshing machines, usually called 
“combines,” have also experienced a decline, falling 
from 3,657 in 1928 and 3,500 in 1929 to 1,614 in 1930. 
It is worthy of note, however, that during the five 
years, 1926-1930, as many as 9,545 of these imple- 
ments, which constitute one of the most recent 
developments in agricultural machinery, have been 
purchased by Canadian farmers in the prairie 
provinces. This, in itself, indicates that agriculture 
in Western Canada is conducted on scientific lines, 
and it only remains for us to hope that the periodical 
decline in the sales of farming machinery, and the 
slump in international commerce which is the cause 
of this, will not be unduly prolonged. 


THE Farapay MEDAL. 


The younger generation of engineers will learn 
with interest that Mr. C. H. Merz, who, with very 
little exaggeration can be included among their 
number, has been awarded the Faraday Medal of 
the Institution of Electrical Engineers. He has, it 
is true, the advantage of only a few years over last 
year’s recipient, Lord Rutherford, but with that 
exception the remaining holders of this high honour 
are all to be numbered among the elder brethren 
of the profession. Since, however, with the example 
of Colonel Crompton before us, it is as well to remem- 
ber that age is not altogether a matter of years, 
we may pass on to point out that the Faraday 
Medal is awarded “either for notable scientific 
or industrial achievement in electrical engineering, 
or for conspicuous service rendered to the advance- 
ment of electrical science”; and that Mr. Merz 
amply fulfils the second and third requirements of 
this broadly drawn specification. Though not 
personally a pupil of Ferranti, it may not inaptly 
be said that the cloak of that prophet has fallen 
on him, since no less than twenty-five years ago 
he made more than one attempt to organise the 
electricity supply of London on what is now recog- 
nised to be the correct lines, and has shown on the 
North-East Coast how, given a free hand, it is pos- 
sible to overcome’ the technical and economical diffi- 
culties of designing and operating a large inter- 
connected power system. It is no secret that his 
experience has been of the greatest use in dealing 
with this problem on national lines. It is not 
improbable, moreover, that should the report of 
the Committee now sitting do something to forward 
the adoption of electric traction on our railways, 
Mr. Merz will again play a leading part in carrying 
its suggestions into effect. He has had a wide 
experience of this class of work, not only in South 
Africa, but in India and South America, and will 
thus be at an advantage compared with the majority 
of British electrical engineers. 


STEEL Cotp-WoRKING LABORATORY AT SHEFFIELD 
UNIVERSITY. 


As stated in our columns at the time,* the 
establishment of a research laboratory for the 
cold-working of steel at Sheffield University was 
made feasible largely owing to the generosity 
of the Worshipful Company of Ironmongers of 
London. The laboratory was opened on July 6, 
1929, the company having made a grant of 800I. 
a year, for seven years, to endow a fellowship and 
two scholarships in connection with the scheme. 
Several trade associations, the Cutlers’ Company of 
Hallamshire, and a number of engineering and 
metallurgical firms have also made gifts or presented 
apparatus or materials to the laboratory committee. 
A summary of the work undertaken at the labora 





tory from its inception until December 12, 1930, 
has recently been issued. This document states 
that the position of Ironmongers’ Company research 
fellow is occupied by Mr. F. S. Merrils, and that 
Mr. R. W. France is one of the research scholars. 
As a result of the efforts of Professor Lea, a grant 
of 2501. has been obtained from the Department of 
Scientific and Industrial Research to supplement the 
emoluments of the second scholarship, and Mr. J. Dick 
was appointed to this position on June 1, 1930. 
As the field of the cold-working of steel is a 


* See ENGINEERING, vol. exxviii, page 54 (1929). 
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wide one, certain topics have been selected for 
investigation. These comprise the drawing of steel 
wire containing about 0-65 per cent. of carbon, the 
rolling of dead-mild steel of the class used for deep 
drawing, and the drawing of mild-steel rods of about 
1 in. diameter. During the period of eighteen 
months covered by the summary, wires have been 
drawn to a number of different gauges for use in 
abrasion experiments, and a systematic study made 
of the conditions of drawing in the production of 
wires of 80 tons strength. A long series of measure- 
ments of the variation of hardness of wires at 
different stages of drawing and different rates of 
reduction has been carried out. The same wires 
have been examined for the extent of the damage 
caused by abrasion when two wires are rubbed 
one over the other under varying conditions of load 
and of inclination to one another. As the result 
of correspondence with the United States Bureau 
of Standards, various specimens of heat-treated 
wires for rope have been received from America. 
A comparison of the static and fatigue properties 
of these wires with cold-drawn wire of similar 
strength is in progress. The cold-rolling mill in 
the laboratory, a description of which appeared in 
ENGINEERING, vol. cxxviii, page 729 (1929), has 
been used, among other purposes, for the rolling 
of small strips of pure electrolytic iron subsequently 
utilised in experiments carried out in the metallur- 
gical research laboratory. Gauges have been con- 
structed in the engineering workshops of the 
University for the exact measurements of the 
pressure on the rolls during rolling. The method 
consists in measuring the elastic deformation of a 
steel box containing mercury, the displacement of 
which can be read on a calibrated scale. These 
pressures are high, often reaching upwards of 
100 tons. Various modifications have been intro- 
duced in the bar-drawing installation at the labora- 
tory, and the plant is now ready for use. In the 
course of the experiments, to be carried out, it is 
intended to measure the load during the drawing of 
the bars and the power consumed in each pass. 
The finished drawn bars, which are to be 1 in. in 
diameter, will subsequently be examined for the 
variation of hardness, with depth, across the section, 
and also for the distribution of internal stress. 


THE UTILISATION OF [RON PyRITES IN THE CANADIAN 
PAPER AND IRON INDUSTRIES. 


Although the chief application of sulphur in 
industry is in the manufacture of sulphuric acid, 
large quantities of this element are employed in 
the preparation of calcium bi-sulphite, which 
compound is used in the production of wood pulp, 
while sulphur is also utilised as a bleaching agent 
in paper making. At the present time the extensive 
Canadian newsprint-paper industry is almost entirely 
dependent on outside sources for its supplies of 
sulphur, statistics showing that the Dominion 
purchases foreign brimstone to the value of up- 
wards of 4,500,000 dols. annually. Canada, indeed, 
possesses ample supplies of iron pyrites, but while 
the process of extracting sulphur from this material 
is a very old one, none of the methods commonly 
employed commends itself to the Canadian paper 
manufacturer, on account of the cost involved and 
the complicated nature of the necessary plant. 
He therefore prefers to import foreign sulphur, 
mainly from the United States. A new and interest- 
ing method of treating pyrites, which is attract- 
ing some attention, however, has recently been put 
forward by Mr. Horace Freeman, of Shawinigan 
Falls, Quebec, and a brief account of the process is 
contained in a recent Monthly Letter issued by 
the economist of The Royal Baak of Canada. The 
pyrite ore, after being ground ‘nto a fine dust, is 
blown into a pre-heated furnace, in which it burns, 
giving out sufficient heat to maintain the high 
temperature required, without the addition of 
other fuels. The gases evolved are cooled by means 
of water, and it is claimed that steam is generated, 
during this portion of the process, in quantities 
sufficient to pay for the whole cost of operation of 
the plant. It has been estimated that. if generally 
adopted, the process would bring an annual saving 
of approximately 1,652,000 dols. to the newsprint- 
paper industry. Again, whereas the Canadian 
railways now receive 326,000 dols. for conveying 


sulphur to the paper mills, their revenue would be 
increased to 941,000 dols. if the pyrite process were 
employed. Some prominence is also given to the 
fact that the iron oxide obtained as a by-product 
would be available for the manufacture of pig- 
iron and steel. The Monthly Letter gives 150,000 
tons as the figure for the total annual production of 
oxide if the process were adopted throughout 











Africa showed some expansion, and India a consider- 
able expansion over a figure which had already 
increased considerably in 1929. British Malaya 
also placed larger orders, while Australia and Ceylon 
declined. Other countries, both in and out of 


TABLE I.—United Kingdom Exports of Locomotives. 

































































iron - : 
— « ° Volume. | Value per Ton. 
Canada, and goes on to say that this is equivalent 
to 190,000 tons of ordinary iron ore and to nearly — ao | me 
; , : . | ndex ndex 
100,000 tons of iron. At the present time the | Tons. 1913 — s | 1913 
Dominion is dependent on outside sources for the | 100. | 100. 
iron ore it consumes, and the burnt pyrites would, 2 ss 
no doubt, be a welcome addition to its resources. | 1913 3.927 100 59-0 100 
In our view, however, the only trouble is that, | 1922— ; BI e 
2 le ke be “dead Ist Qr. 4,268 108-7 165-0 
while the ground pyrites may indeed be ea ond. ; L741 | 44-3 168-5 
burnt’? and contain little or no residual sulphur,| 3rd .. --| 1,748 | 44-5 150-8 
; sete : 8 4th 2,979 | 75-9 144-5 
the iron oxide is apparently in the form of fine dust, | 993 — 
and as such could not be charged direct into a blast | 1st. Qr. 64-3 110-9 188-0 
u . . |} 2nd,, 79-2 78-4 | 1382-9 
furnace. Whether the material could be briquetted,| 3rq ” 56-7 81-8 138-6 
sintered, or nodulised to make it fit for use in the | PP ’ | 94-0 70-1 118-8 
production of pig-iron is a matter which would have | “Ist. Qr | 68-6 72-2 122-4 
oni -onsideration. 2nd ,, 61-9 72-8 123-4 
to be taken into consideration | ae 2 Hh a yi 
| ath 31-1 98-2 | 166-4 
1925— 
THE ENGINEERING OUTLOOK. = ‘is ar. | 3,682 93-8 82-8 140-3 
7 | 2 3,47 88:4 85-0 144-1 
VII.—Locomotive INpustrRyY. | = i one 40-2 97-6 165-5 
Mm ‘ < . . | “of "41s 26. 3 7 
l'E locomotive industry, during 1930, is one of | ‘ame ; = ai i scsi 
the few branches of engineering, or indeed, of any! ist. Qr. 4,388 111-8 90-6 153-4 
“4s . . *) » 2a 74. C -6 53. 
British industry, to show improvement as com- | _ ” 7a. pe ae ore 
pared with the previous year. This result is a| 4th 2,046 52-1 84-3. | 142-9 
“ttle a ete haicananiin’ = nat | 1927— | 
little more favourable than was antic ipated in last | let Qr. 921 23-5 99-2 | 168-1 
year’s forecast, when it was suggested that improve-| 2nd ,, 2,123 54-1 89-4 151 * 
aaa : Slaswranrd ; Ge .| 3rd 2,425 61:8 5-2 . 
ment might be expected towards the end of the {fh 3'508 89-3 78-1 132-4 
year, and that the results for 1930 should be as 1928— seks OE a 
ee et ee gr ie ee Ist Qr 2,622 66-8 9-8 | 152-2 
favourable as for 1929. Actually, it would not, oh4 “ 5681 144-7 80-0 | 135-6 
appear that this industry has been much affected) 3rd , 2,810 71-6 83-2 | 141-0 
a = 9 eS , 06-6 32.7 
by the general trade situation, and though the last | Pl ——— oo — | 
quarter of 1930 showed exceptionally good results,| 1st  Qr. 3,197 81-4 76-0 128-8 
; Se 2 3.192 “ 5:2 : 
the earlier months were also satisfactory. As. a” vias ae 85-2 | 144-4 
regards the home market, this is, of course, hardly) 4th ,, 3,857 98-2 79-2 134-2 
existent from the point of view of locomotive = Qr. 3.762 95-8 75-4 127-8 
manufacturers, with whom this article is concerned.) 2nd ,, 4,833 123-1 | = 139-6 
| a aS RS SE RE TE : fl, Mid 3,065 78-0 76°< 30°: 
The railway companies, in satisfaction of their) 4)” 5195 132-3. 69-9 118-5 
own requirements, completed some 360 new loco- | | 
TABLE I1.—InNTERNATIONAL Exports or Locomotives. (£000’s OmITTED). 
1913. 1924. 1925. 1926. 1927 1928. | 1929. 1930. 
00) ee es Fan Phe tes, | 
United Kingdom | 1,852 2,649 | 3,533 | 3,275 
Germany* 1,042 1,338 1,120 | 1,241 
eA. ;. 1,279 1,456 654 981 
France 325 431 216 296 
Sweden .. 1,949 37 300 54 
Total 6.894 6.447 5.911 5,823 5,847 
TABLE IITI.—Inrernationat Exports or Locomotives. (LONG Tons). 
1913. 1924. 1925. | 1926. | 1927. 1928. 1929. | 1930. 
United Kingdom 47,121 23,563 30,437 33,968 26,932 41,231 40,316 50,566 
Germany* : 16,906 22,219 16,858 24,211 16,825 | 17,714 45,444 
France 4,525 7,070 4,119 4,614 2.899 4,226 4,383 
Total .| 104,002 44,994 59,726 | 54,945 | 55,757 | 60,955 62,256 100,393 





* Including 


motives of various types during the year. Whether 
regarded from the point of view of economy to the 
companies themselves, or of technical efficiency, | 
there has been no gain to the industry in this, con- 
struction not having been carried out by the loco- | 
motive builders. From the point of view of the 
competitive power of the British industry, it must 
be acknowledged that the withdrawal of the basis of 
the home market from the independent manufac- | 
turers handicaps them in their struggle to capture | 
overseas markets. Nevertheless, the export statistics | 
make satisfactory reading, even if the increase in | 
volume has been accompanied by a drastic reduc: | 
tion in value per ton. These figures for 1930 are | 
compared with corresponding statistics for recent 
years in Table I. | 

For the first time since the war, the volume of | 
these exports exceeded the 1913 level, while their | 
aggregate value exceeded that of recent years, in | 
spite of the reduced value per ton. A very con- 
siderable expansion took place in Argentine orders, 
though other South American countries were a less | 
valuable market than in 1929. British South| 








| 
| 





reparations. 


Europe showed considerable expansion. The value 
of parts of locomotives exported, however, dropped 
from 1,993,293/. in 1929 to 1,231,5771. in 1930. 
This item being often 50 per cent. of the value of 
the total exports of the industry is an important 
one. 

As regards the Home market, foreign manufac- 
turers do not present serious competition as regards 
the securing of the few available orders in this 
country, though it may be observed that they 
can often, by their tenders, affect adversely the 
profitableness of such work as is going to the 
British manufacturer. The total value of locomo- 
tive imports has been negligible in recent years, as 
shown by the following table : 





United Kingdom Net Imports of Locomotives. 


£ £ 
1924 5,303 1928 14,279 
1925 9,079 1929 9,081 
1926 12,736 1930 18,606 
1927 14,765 


The most important criterion of the competitive 
position of the industry, being almost entirely 
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concerned with export, is an international com- 
parison of the exports of locomotives from the 
principal producing countries. Table II gives 
this comparison in declared values in sterling, con- 
verted at the average rate of exchange for each 
year. 

It will be seen from Table II that the gradual 
increase in the world demand for locomotives which 
has taken place in recent years gave way, in 1930, to 
a considerable jump. The British industry secured 
some share of this increase, but did not retain in 
full the advantage of recent years. Germany, on 
the other hand, made a phenomenal advance, and 
for the first time since the war has made a serious 
challenge to our supremacy, or rather a bid to 
regain her own pre-war lead in this branch of 
engineering. A good deal of this German increase 
was, however, secured at the expense of other 
producing countries, the United States in particular 
making a very poor showing. 

As regards the figures of volume, no statistics are 
available for the United States or Sweden. Those 
for the other three countries are given in Table III 
on the previous page. 

From this table, it will be seen that the total 
volume in 1930 nearly equalled that in 1913, while 
all three countries shown increased their volume 
over the previous year, but in very different propor- 
tions. Most of the increase was accounted for by 
Germany, and these figures of volume, taken in 
conjunction with the figures of value above, afford 
some measure of Germany’s competitive effort in 
terms of reduced value per ton. 

It would be unwise, on the basis of one year’s 
results, to form any very definite conclusions 
with regard to the world demand for locomotives. 
A few large replacement orders, fortuitously coin- 
ciding in a single year, can very easily give a 
distorted picture of the position and prospects. 
At the same time, the general trend in this industry 
has been upward in recent years, and there is no 
reason to expect that this will be reversed. On 
the contrary, the considerable arrears of replace- 
ment that accumulated in almost all countries 
during the war, and the difficulties of the post-war 
period remain, for the most part, to be liquidated. 
A general return to a policy of capital reconstruc- 
tion, which is so urgently needed everywhere, and 
without which it is impossible to foresee a permanent 
recovery from the present depression, would afford 
a powerful stimulus to the existing tendency for 
the demand for locomotives to increase. To the 
extent that electrification proceeds, there will be 
a demand for electric locomotives to replace steam 
traction. On the other hand, there has been a 
considerable swing back to the improved steam 
locomotive, as compared with the years immediately 
following the war. Above all, if progress is to 
continue, it must be based on constantly improved 
and extended transport facilities in all countries. 
If, therefore, in the present state of depression, it 
would be rash to anticipate a repetition of the 
results of 1930, it may fairly be concluded that the 
progress of recent years will be continued. Apart 
from the danger of German competition, the 
British industry should be certain of a fair share 
of the increase, and it is not impossible that its 
competitive power will be increased by strict 
attention to economy during the coming year. It 
should, however, be borne in mind that in 1929 the 
industry was operating at little more than half the 
pre-war level, taking production possibilities as a 
whole into account, and that the increased activity 
of last year still left the industry in a comparatively 
gloomy position. 


Motor-Coach Time TaBLes.-The second winter 
edition of Roadway Motor-Coach and Motor-’ Bus Time 
Tables has recently been published by Messrs. Roadway 
Time Tables, Bookings and Publications, Limited, Road- 
way Corner, Warwick-street, Piccadilly Circus, London, 
W.1. This contains tables of express and general ser- 
vices in England and Wales, and of express and limited- 
stop services in Scotland. About 4,020 services are 
included. Some revisions of the timings have been 
rendered necessary in order to comply with the new 
Traffic Act, which imposes a speed limit of 30 miles per 
hour. No occasion, however, has arisen to alter the 
times for 75 per cent. of the services. The information 
supplied covers the period from January 16 to March 29. 
The volume is well indexed, and contains 896 pages ; 
the price is 1s. net. 


— 





THE INSTITUTION OF MECHANICAL 


ENGINEERS. 


AN extra general meeting of the Institution of 
Mechanical Engineers was held at Storey’s Gate, 
St. James’s Park, on Friday, February 6, for the 
purpose of continuing the discussion on Mr. H. N. 
aresley’s paper on * High-Pressure Locomotives.” 
This paper was read on Friday, January 23, and 
was reprinted, in abridged form, on page 153 ante. 
The discussion following it, which was reported on 
page 149 ante, was not completed, and the meeting 
was therefore adjourned to Friday last. 

The chair was occupied by the President, Mr. 
L. St. L. Pendred, who, after referring to the reasons 
which had necessitated the adjournment, pointed 
out that the discussion on January 23 had been 
mainly directed to the L.N.E.R. engine, described 
in the latter part of the paper, and to such relatively 
minor matters as the course taken by the smoke 
and steam after leaving the chimney. He thought 
it was desirable that there should be some discussion 
on the earlier part of the paper, and turning upon 
the comparative merits of normal and high-pressure 
locomotives. Though it was the duty of engineers 
to seek after efficiency with all the energy at their 
command, it was necessary to recognise that this 
factor was useless unless it was accompanied by 
economy. Economy was really at the root of all 
new designs of locomotives. It was obvious that 
the extra cost of a special locomotive over a normal 
one of the same power had to be paid off before the 
benefit of any economy secured by its use could be 
secured, and this debt might be rendered permanent 
if the cost of maintenance was appreciably higher 
than that of the normal locomotive. This was a 
fundamental question and he hoped that the subject 
of economy would receive the attention of speakers, 
Directors of railway companies did not look at an 
engine in the same light as engineers; the latter 
hoped to see improved mechanical and thermal 
efficiency, but the former’s only thought was the 
ability to draw a ton at increasingly less cost. 

Colonel H. A. Stenning opened the discussion by 
observing that apparently the elimination of the 
firebox was aimed at by the designers of high- 
pressure locomotives. This was illustrated in the 
L.N.E.R. locomotive, the Schmidt-Henschel, and 
the two American types. On the question of 
costs, the maintenance of the ordinary firebox 
was a considerable factor. The costs of the new 
designs in this particular could not be arrived at 
accurately, as none of the engines had been running 
for any considerable length of time. A friend had 
told him that the American types had been more 
or less abandoned and were not being repeated. 
It might be mentioned, however, that in the Schmidt- 
Henschel boiler the closed-circuit tubes when cut 


connection, it might be mentioned, he had found 
treatment with aluminium to be fairly successful. 
Although a blower pipe for cleaning the tubes 
had been fitted in the front of the boiler, no provision 
appeared to have been made for similar cleaning in 
the firebox portion. This would seem desirable 
particularly round the bottom near the corners. 
The bottom of the steam drum over the fire was 
quite unprotected, and the impingement of the 
gases upon it would be accentuated by the firebrick 
arch over the back part of the grate; it was 
questionable whether overheating might not take 
place there. In the Schmidt-Henschel boiler, the 
drum, which was in a similar position, was protected 
by the arching of the closed-circuit tubes underneath 
it. He hoped that, when performance figures were 
available, the effect of the larger smokebox on the 
blast and cylinder back pressure, if any, would be 
brought out. The superheater could be drawn 
farther towards the front of the engine if there was 
an excess of temperature in it. The experiments 
in steam locomotive work now going on in this 
country, viz., the L.N.E.R. engine, the Schmidt- 
Henschel engine, and those with pulverised fuel on 
the Southern Railway, would, he thought, show 
that the steam locomotive was a cheaper tractor 
than the Diesel-electric locomotive. 

Mr. Ernest E. Gysel, of the Swiss Locomotive 
and Machine Works, Winterthur, after expressing 
regret that he was unable to be present at the 
reading of the paper, said that, as an engineer of 
one of the firms mentioned in it, 7.e., the builders of a 
high-pressure locomotive, there were many questions 
dealing with constructive points that he would like 
to raise, but as the discussion was taking a somewhat 
general form, he would confine himself to one or two 
points only. On the subject of scale, he might 
mention that a thin layer of hard scale had been 
found in the tubes surrounding the firebox in the 
Winterthur locomotive after some 25,000 miles of 
service. It was possible to remove this scale com- 
pletely, leaving the tubes quite clean, and no tubes 
had had to be taken out. No doubt the question of 
scale deposition, from the point of view of possible 
danger, had been considered both by the author and 
the responsible engineers at Winterthur, but he 
would like to have the opinion of the former as 
to whether there were not really limitations to the 
use of untreated water in boilers of the respective 
types. 

He might mention also that the figures quoted 
in the paper relative to the coal and water con- 
sumption of the Winterthur locomotive, had been 
carefully measured and checked by railway officials 
|in Switzerland, when the engine was subjected to 
| tests on the Cseshot principle, and by a dynamo- 
|meter car. There was no doubt but that, with high 





out were almost as good as when put in three | Steam pressures, coal consumption figures below 
years before. A piece of one of these tubes in his 23 lb. per drawbar horse-power could be reached 
possession showed no sign of deterioration either | (the best results obtained were 1-9 Ib. to : Ib.), 
inside or out. The importance of a good circula- | and this would enable designers to build engines of 
greater power than heretofore while retaining a 
He had had some trouble from lack of this |Treasonable size. It would be interesting to know 
with the Schmidt-Henschel boiler built in this | whether any tests of coal and water consumption 
country. The stresses which were set up by | had yet been carried out on the L.N.E.R. engine. 
high-temperatures were worse to counter than the | Another point which might be raised was the dis- 
pressure stresses, and this involved consideration | tribution of weight on this locomotive. It might 
of special materials, which were apt to be costly, | be called a 4-6-4 engine, and it was maintained in 
in order to keep within limits of weight. Again, | some quarters that this lay-out resulted in a shortage 
the degree of superheat required would influence | of adhesion weight, inasmuch as, when running at 
both prime costs and maintenance, as also would | high speeds, too large a proportion of the load was 
the number of cylinders. The running gear of the | carried on the fore and aft bogie axles, and the 
L.N.E.R. engine, compared with the other high- | driving axles being thereby deprived of some weight, 
pressure types considered, seemed to be fairly simple. | there was a tendency for these wheels to slip. He 
One or two questions might be put to the author. | personally considered this objection was not a valid 
It had been mentioned that one of the pipes had | 0Ne, for there were means of distributing the load 
been overheated at one point. Could the degree | quite evenly, but it would be interesting to hear how 
of heat to which it had been subjected, and also | Mr. Gresley’s engine had behaved in service from this 
its location be given, for, if so, it might be possible | point of view. 
to arrive at the actual stresses arising from tempera- | Mr. W. H. Marriner pointed out that, on the general 
ture and pressure, respectively. He thought the | question of the use of high pressures, in marine work 
fitting of a self-closing firedoor was important, | during the last five years pressures had gone up by 
seeing that, in the boiler in question, the whole | 50 per cent., and 400 lb. per square inch was quite 
water contents would be ejected in the event of | ordinary. It was not at all improbable that in 
rupture. With a similar firebox failure in the another two years 600 lb. per square inch would be 
Schmidt-Henschel engine, there were only about | equally common. With regard to land work, a list 
20 gallons of water in the closed circuit, which would | of boilers recently published in The Engineer, had 
be emptied in about 3 seconds. The firebars /shown a great number under construction in the 


tion in water-tube boilers could not be over-rated. 











might suffer from the use of hot air, and in this' United States, all having an evaporation of over 











200,000 Ib. of water per hour, and pressures over 
1,000 Ib. per square inch. These facts gave some 
indication of the future of the locomotive in the 
matter of pressure. The author’s invitation to Mr. 
Yarrow to co-operate in the design of the boiler for 
the L.N.E.R. engine had been received with pleasure 
by all at Messrs. Yarrow’s works, and much had been 
learned from the solution of the problem of getting 
a powerful machine into a small space. A previous 
speaker had expressed doubts as to the wisdom of 
exposing the bottom of the steam drum to the hot 
gases. This, as would be seen from the drawings, 
was thinned between the tubes, a practice which 
had been followed for many years in marine work, 
and prevented overheating. In connection with 
Messrs. Yarrow’s partial co-operation with the 
American Locomotive Company some years ago, it 
might be noted that difficulties of design for a water- 
tube boiler were not so great, owing to the greater 
loading gauge and weight limits. Another foot on the 
height of the L.N.E.R. locomotive would have made 
a great difference. The particular arrangement of the 
rear trailing axles had been of great service. The 
point had been proved, however, that the all-water- 
tube boiler was practicable in railway work here, 
and would be necessary if high pressures were to 
be more generally adopted. 

With regard to the question of scale. It would be 
seen that the feed water was introduced into a 
portion of the steam drum having no tubes. The 
ordinary injector was supplemented by one in which 
the water from it drew steam from the drum, 80 
that the water was heated to practically the tem- 
perature of the steam and the temporary hardness 
was deposited on the dead side of a weir. It was sur- 
prising that the technique of the chemical engineer 
was not far enough advanced to enable the per- 
manent hardness to be got rid of other than by allow- 
ing it to deposit itself on surfaces from which it had 
to be mechanically removed. As to circulation, 
Sir John Thornycroft, as might be expected, had, 
in the previous discussion, laid his finger upon the 
weak spot in the design of water-tube boilers. The 
firebox had, however, been provided in this case 
with very large tubes, so that there was ample room 
for the downward currents. The circulation had 
proved quite satisfactory, and in this connection 
the bugbear of scale had proved of service in indi- 
cating its nature. The conditions were, of course, 
different from those in the boilers formerly put in 
destroyers, in which the best Welsh coal had been 
burned at the rate of some 90 lb. per square foot of 
grate per hour, and in which the water spaces were 
relatively narrow. The system of air heating 
adopted in the Yarrow-Gresley boiler had resulted 
in very small radiation losses, which might otherwise 
have been considerable with the high pressures and 
temperatures employed. There would be no 
difficulty, from the experience now accumulated, 
in designing further high-pressure locomotive 
boilers. Mechanical firing might possibly be a 
further step, but after all, with the size of loco- 
motives adopted in this country, one man was 
generally quite able to do the work, and it would be 
difficult to find a more efficient operator than the 
usual locomotive stoker. 

Mr. King, referring to a remark made by a pre- 
vious speaker, said it must not be overlooked that 
the Diesel-electric and Diesel-geared locomotives 
had obtained overall thermal efficiencies of 29 per 
cent. and 32 per cent., respectively, in everyday 
service. It might also be pointed out, with regard 
to the Léffler boiler, that a large power station in 
Czechoslovakia was installing it for an ultimate 
output of 200,000 kw. Three boilers for a pressure 
of 1,850 lb. per square inca, and a superheat 
temperature of 930 deg. F.. were to be put 
down, the preliminary machinery being one turbo- 
generator set of 21,000 kw. and one of 30,000 kw. 
The author had stated in his paper that he had 
found his superheater temperature of 900 deg. F. 
to be excessive, and had reduced it to 700 deg. F., 
i.e., 371 deg. C. This was hardly an advance on 
present practice, as on the Continent it had been 
customary for many years with superheater loco- 
motives to consider 350 deg. C. to 360 deg. C. not 
only desirable but obtainable. It might be asked 
why was 900 deg. F. too high; was it on account of 
the lubricating oil, or the temperature of the stuffing 
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boxes, or the creep in the material ? The Schwartz- 
kopff-Léffler locomotive worked at 1,700 lb. per 
square inch pressure and 900 deg. F. Again, from 
Table I in the paper, it would be seen that Mr. 
Muhlfeld had gradually increased the size of the 
superheaters on his engines. The ratio of super- 
heater heating surface to boiler heating surface 
was first 1: 5-5, in the next engine it was 1: 4-4, 
and in the last 1:3-25. This would seem to 
indicate that the desired degree of superheat was 
not obtained at first. The author had obtained it 
with as low a ratio as 1: 14, which seemed extra- 
ordinary. The standard Continental practice might 
be said to be 1: 6. 

Again, referring to Table I, the tractive force of 
the compound engines, in short tons, divided by the 
adhesive weight, was about 3-75 in all three engines. 
This was a high proportion, and could only be 
obtained with the engine running slowly, as was the 
American practice with heavy freight trains. The 
author’s figure was 4-37. It was to be presumed that 
this was for starting or when exerting the maximum 
tractive power. With ordinary running, the co- 
efficient of adhesion would be about 6-0. This led 
to a consideration of the ratios between the high and 
low-pressure cylinder volumes. In Table II these 
ratios varied from 1 : 4-6 to 1:6-2. The variation 
was interesting. The P.L.M. locomotive in the 
same table, viz., a four-cylinder compound engine, 
had a ratio of 1:5-8. This seemed about right. 
The L.N.E.R. engine had originally a ratio of 
1: 2-8, which became, after the reduction of the 
high-pressure cylinders, 1:4-0. He thought the 
cylinders of a compound engine should be propor- 
tioned on an average tractive effort of one-sixth of 
the adhesion. Calculating the mean boiler pressure 
referred to the low-pressure cylinders on this 
basis, the L.N.E.R. engine gave a value of 0-39 
to this coefficient. The three American engines of 
Table I had coefficients of between 0-286 and 0-296. 
Incidentally, it would be noted that Mr. Muhlfeld 
had also successively reduced his cylinders. If the 
maximum tractive power as given in the tables 
were taken, it would be found that the coefficients 
became 0-53 for the L.N.E.R. engine and 0-46 
and 0-47 for the American engines. These figures 
were approximate only. 

Continuing, Mr. King said that members would 
agree that the French engineers knew how to build 
and run a four-cylinder compound engine. Their 
cylinder ratios had gradually developed from 
1:2-3 to as much as 1: 2-7, and their pressure 
coefficient referred to the low-pressure cylinders, 
again with the 4 factor, varied from 0-45 to 0-38. 
This was for pressures varying between 185 lb. and 
230 lb. per square inch. It would seem, therefore, 
that with 450 lb. pressure a larger ratio than 
1:2-7 was desirable. The author’s ratio of 
1:4 was a step in the right direction. At the 
same time, the mean pressure referred to the low- 
pressure cylinders should not be less than 0-38. 
This implied an increase in size of these cylinders, 
and here the question of the loading gauge came in. 
Indicator diagrams at different speeds with differ- 
ent loads would throw a great deal of light on these 
points. The variable cut-off gear on the high-pres- 
sure cylinders of the L.N.E.R. engine would be 
welcomed by locomotive designers, and was worthy 
of the traditions of the old Great Northern Railway. 
Apparently, however, a cut-off of 50 per cent. was 
used in the high-pressure and one of 25 per cent. 
in the low pressure. This was rather puzzling. 
The compound Jocomotive on the Continent had the 
low-pressure cut-off invariably later than the high- 
pressure one, and the greater the speed the greater 
the difference. Some old figures of the French 
State Railways were: high pressure, 30 per cent., 
low-pressure 60 per cent. at the highest speeds, 
and high-pressure 60 per cent., low-pressure 75 per 
cent. at lower speeds, while the boiler pressure 
coefficient, referred to the low-pressure cylinder, 
varied in this case between 0-35 and 0:52. At 
high speeds, the main work was done by the high- 
pressure cylinder, and at lower speeds, where the 
maximum tractive power was required, the work 
was equally divided between high and low pres- 
sures. The P.L.M. Railway had, for many years, 
an invariable cut-off in the low-pressure cylinders, 
of from 63 per cent. to 65 per cent. These engines 
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did very good work. When the Prussian State 
Railways introduced four-cylinder compound en- 
gines, the figures given showed a difference of from 
12 per cent. to 15 per cent. in the cut off of the high 
and low-pressure cylinders. These engines were 
not a success, as they were sluggish. 

Major P. J. Cowan said that, at a recent meeting 
of the American Society of Mechanical Engineers, 
Mr. Hirschfeld, formerly professor at Cornell Uni- 
versity, and now of the Detroit Edison Company, 
had been invited to contribute a paper on high- 
pressure and high temperature steam for locomotives. 
Mr. Hirschfeld was an authority on stationary plant, 
and, reviewing locomotive possibilities from the 
point of view of high-pressure developments in 
stationary plants, one of his conclusions was that 
the crux of the matter was the question of boiler 
feed, a matter in which the locomotive engineer was 
greatly handicapped, compared with the power- 
house engineer, though even the latter had had his 
problems. The fact that, with moderate pressures 
such as were adopted by Mr. Gresley and Mr. Ed- 
monds, of the Delaware and Hudson Railway Com- 
pany, apparently relatively little trouble arose 
from simple methods of boiler feed, put their 
locomotives in a class by themselves. - He gathered 
from the paper that the author was satisfied with the 
methods that he had adopted in the case of No. 
10,000. He had also gathered, from conversation 
with Mr. Edmonds, that he also was satisfied on the 
point, and the fact that Mr. Edmonds had, within 
recent months, produced a third locomotive on the 
same lines and embodying refinements, but no 
radical alteration in design, was a very eloquent 
confirmation of that fact. He could, therefore, 
hardly accept Colonel Stenning’s statement that the 
type was being abandoned. Perhaps Mr. Gresley 
could say definitely what was the exact position. 

The figures given in the paper relating to the 
washing out of No. 10,000 were excellent, and as 
Sir Henry Fowler had mentioned the Emerson 
boilers on the Baltimore and Ohio at the last 
meeting, he might state that it was on record that 
these boilers, which, however, were of compara- 
tively low pressure, were only washed out half as 
often as those of ordinary type. The author had 
referred to the fact that his boiler had no stays. 
This was an advantage which could not be claimed 
for the Delaware and Hudson locomotives. In 
the ‘‘ Horatio Allen,” the first locomotive, some 
trouble had been experienced with leaky seams. 
but not, he believed, with stays. The later loco- 
motives, “John B. Jervis,” and ‘James Arch- 
bald,” had been fitted with flexible stay bolts 
in the throat sheet in positions quite common in 
American practice, and he thought they had proved 
quite satisfactory, though it did not follow that this 
type of boiler would be so if made for much higher 
pressures. It was rather unfortunate that the draw- 
ing of the boiler of the “‘ Horatio Allen ”’ had been 
used in Fig. 1 of the paper, as the adoption of 
flexible stays was not evident from it. This engine 
was now seven years old, and, if it was of interest 
to the Institution, he could arrange for a drawing 
to be given relating to the “James Archbald” 
showing the later practice. He thought that, in 
justice to Mr. Edmonds, this ought to be put on 
record. In Fig. 10, further, several of the impor- 
tant features of Mr. Gresley’s locomotive, e.g., the 
framing, trailing end, and so forth, were not shown. 
He thought members would like to have general 
drawings of the engine if it were possible to 
embody them in the transactions. 

Referring to Mr. King’s comments on super- 
heating, Major Cowan continued, there was a 
possible explanation of the ‘‘ Horatio Allen” not 
having the expected degree of superheat. A spiral- 
tube superheater had been fitted instead of the 
more usual type, and nothing was known at the 
start of what the effect would be. Mr. Gysel had 
spoken of the wheel arrangement of No. 10,000. 
The exact nomenclature of the locomotive might 
be fixed by the author. It had been called a 4-6-4, 
but, since the two trailing axles were independent, 
4-6-2-2 would seem to be more correct. The 
question of the possible extra maintenance charges 
and increased capital cost against a reduction of fuel 
had considerable bearing on the outlook for high 
pressures for locomotives. Messrs. Mellanby and 
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Kerr, in a paper read before the Institution in 1927*, | 25 lb. per square inch absolute was generally found, 
had pointed to pressures of 1,250 Ib. and 1,000 lb., and the reduction of that pressure by 8 lb. per square 
respectively, as likely in stationary work, and inch, giving a gain of over 10 per cent., was fully 
possible in marine work. At the same time, Mr. Guy | half that obtainable by an increase of boiler pressure 
had suggested pressures lower by several hundred | by 200 lb. Further, it was common knowledge 
pounds as being commercially economical.t It| that locomotives very seldom ran with fully open 
would seem that moderately high pressures were | regulators. It seemed useless to maintain a boiler 
generally advisable for wholly new schemes, though | at a pressure of even 200 lb. per square inch when 
higher pressures might be reasonably employed | the steam in the cylinder never exceeded 150 Ib. 
when adding to old plant to bring it up to date. | Much of the locomotive’s work was done at a mere 
It would seem from this that the pressures of | fraction of its total power output, and that would 
400-600 lb. in stationary practice might be some | considerably reduce the saving in coal that could 
guide to locomotive work. In the power house | be expected from the high-pressure locomotive in 
there was no loading gauge, and every refinement | service. Published results of locomotive tests 
could be adopted, and if high pressures not only | showed that the coal consumption of standard 
crowded the locomotive with gear but involved an | passenger locomotives had been considerably 
extra a ~ ~~ —* the — * i pion by simply mee. =~ oe = 
millions of tons of coal per annum would be lost. | travel piston or poppet valves. ere were sti 
While one might be attracted by the Schwartz- | so many locomotives in service with high consump- 
kopff-Léffler engine as an effort on advanced lines, | tion rates that it seemed the first method of reducing 
and a really bold turbine condensing high-pressure | the coal bill that should be adopted was to alter 
experiment would be interesting, such machines | their valve gear. 
might well prove economically impracticable, and | The lower pressure limit became more acute as 
the future seemed to be more with pressures such | the pressure was raised. With a boiler pressure of 
as Mr. Gresley and Mr. Edmonds were adopting. _—_ 450 Ib., the steam had to be expanded to six times 
Major W. Gregson commenced by exhibiting some its original volume, as compared with the 3} times 
slides of a boiler having the Brotan firebox, as this | Becessary with a boiler pressure of 250 Ib., to 
had been alluded to at the previous meeting. He | — pce you — —_ ee this it 
pointed out that the circulation was defective | tollowe at a high-pressure job requi more 
owing to want of tube area in the firebox walls, | careful attention to valve gear and cylinder-port 
and that this was remedied by the fitting of a large | design, if most of the gain of efficiency obtained by 
downcomer pipe external to the firebox and between | #dding 200 Ib. at the upper end of the scale was 
the boiler barrel and the tube headers of the firebox. be to ri — by — ee at = 
Referring then to No. 10,000, Major Gregson said | lower end. In some recent locomotives, even wit 
he was sceptical about the circulation in the fire- | 250-lb. pressure, difficulty had been experienced in 





box water walls, as there seemed to be a very shallow | 
temperature gradient between the outer and inner | 


rows of tubes. He thought also that there was likeli- 


hood of great longitudinal stresses being set up in the | 


drums by temperature differences. In connection 
with the feed arrangements, the internal chamber 


was interesting. The Druitt-Halpin thermal storage | 


system fitted to some of the London and North 


Eastern Railway tank engines effected the deposi- | 


tion of the temporary hardness by pre-heating the 
feed water, and he had obtained a great measure of 


success in a batch of locomotives using bad water | 


during the war by the adoption of a somewhat similar 
external tank. The permanent hardness was, how- 
ever, untouched, and, in this connection, the locality 


of a particular railway was an important factor. | 
Locomotives running on the Great Western Railway | 


up the Thames valley, where the hardness was 


chiefly calcium carbonate, very rarely gave any | 


trouble, but the London and North Eastern Railway 


ran through a long valley of magnesian limestone, | 


where any water picked up was likely to have a 
great deal of permanent hardness. 
if Mr. Gresley had taken any steps towards softening 
the water in that particular district. With regard 
to performance, he hoped it would be possible to 
get some percentage figures showing the advance 
made by Mr. Gresley’s new engine over existing 
types. 

Mr. E. L. Diamond said it was rather surprising 
that the Baldwin compound locomotive with a 
boiler pressure of 350 lb. per square inch, described 
by Mr. Lawford Fry in a paper presented to the 
Institution,{ had not been included in the paper 
under discussion, as this engine, like Mr. Gresley’s, 


was a practical development tending to commercial | 


gain to the railway operating department. He 
thought too much weight had been attached to the 
opinions of stationary and marine engineers in the 
matter of high-pressure locomotives, while so many 
standard locomotives yet remained which could be 
made more economical by changes in the valve gear. 
The utmost theoretical gain in efficiency which could 
be obtained in a locomotive by increasing its pressure 
from 250 lb. to 450 Ib. per square inch was about 
20 per cent., corresponding to an increase in the 
Rankine cycle efficiency from 18} per cent. to 
22} per cent. This assumed, roughly, the same 
superheat temp2rature in both cases and a back 
pressure of 17 lb. per square inch absolute. 
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He wondered | 


In| 
practice, at high speeds, an exhaust pressure of | 


securing expansion, and an improvement in coal 
consumption had been effected by reducing the 
steam pressure at the regulator valve. He hoped 
the author would adhere to a temperature of 
approximately 700 deg. F. for his superheat. It 
was true that with increase of temperature an 
increase of pressure was necessary to maintain the 
|same degree of dryness fraction in the steam at 
exhaust. No one could be certain that the steam 
of a modern superheater locomotive had any 
' moisture in it at all at the end of expansion in the 
cylinder when running at normal speed. He had 
|failed to find any experimental evidence on this 
point, and an investigation he had made some time 
ago* suggested that, at a high speed, the degree 
of superheat was so much increased by throttling 
at admission that the steam was still about satura- 
tion point at the moment of release from the 
cylinder. If that were so, there was no point in 
| attempting to get the temperatures used in stationary 
plant. 
| Mr. R. H. Glinn exhibited some slides of a mobile 
power station with which he had been concerned 
‘during the war. The boiler of the plants, of which 
' there were three, was, he said, very similar to that 
on the engine under discussion, but, although it 
was mounted on a truck, it was not exactly appli- 
cable to locomotives. The method of mounting 
was different from that adopted by Mr. Gresley, 
inasmuch as the lower drums were fixed rigidly to 
the frame and the upper drum was free. It was 
subjected to great shocks in transit from place to 
place on the French railways. The boiler was made 
by Messrs. Babcock and Wilcox, Limited, and, 
although not very large, was arranged in the orthodox 
manner of the three-drum water-tube boiler. With 
regard to the paper, he would like to ask Mr. Gresley 
whether it was not possible to treat the feed water 
outside the boiler, as had now become standard 
practice in stationary plants of any size. 

Mr. Gresley then replied to the discussion. The 
interest shown in the paper, he said, had repaid 
him many times over for the labour involved in 
its preparation. He looked forward to the day 
when he could give the running figures, but although 
the engine had been in service for twelve months, 
there had been considerable intervals for alterations 
to be carried out, and further information was 
advisable. He proposed, in his reply, to deal 
only with questions put to him. Answering Sir 
Henry Fowler’s query as to the means of cleaning 
'the tubes, he would say that, after running about 
| 15,000 miles, some scale was found on the inner 
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firebox tubes, its presence being indicated by some 
bulging due to overheating. The scale was thin, 
hard, and smooth, and was difficult to detect by 
inspection. It was removed by the Skatoskalo 
rotating apparatus, with a flexible joint to enable 
it to pass through the curved tubes. The thinnest 
and hardest scale could be removed but, as visual 
examination was impossible, other means had to 
be taken to make sure the tubes were clean. One 
of his staff had therefore devised a very ingenious 
instrument for this purpose which would be demon- 
strated. 

This instrument was then shown and explained. 
It consisted of a circular plug with four spring con- 
tacts disposed diametrically, and carried on flexible 
leads connected with an electric battery and lamps. 
When the plug was lowered down any tube, the 
presence of scale of a thickness equal to only that 
of tissue paper was indicated by the lighting of the 
lamps. The apparatus was shown in action by 
means of a short length of tube containing scale 
incrustations. 

Continuing, Mr. Gresley said that Sir John Thorny- 
croft, Major Gregson and others had _ referred 
to the question of circulation. He could not agree 
that circulation was due altogether to temperature 
gradients ; thus, if there was a very violent ebullition 
in the inner tubes of the firebox, there was an effect 
somewhat analagous to an air-lift well-pump, and 
the fact that large bubbles of steam were travelling 
up inner tubes meant that the water had to go 
down the outer ones. Ample facilities for proper 
circulation existed in the boiler in the four rows 
of tubes forming the firebox sides. These did not 
exist in the boiler referred to by Major Gregson. 
Mr. Stanier and others had referred to the ratio 
of the high- and low-pressure cylinders. As 
built, the engine had a ratio of 1:3, but had now 
one of 1:4. Mr. King’s figures of 1 : 2-3 and 1: 2-7 
for the French engines were probably the best 
proportions for pressures of about 225 lb. per square 
inch, but the pressure of 450 Ib. altered the con- 
ditions entirely. The ratio of 1:4 was consistent 
with Mr. Diamond’s statement that with steam at 
200 lb. there were 34 expansions to be dealt with 
and 6 expansions for 450 lb. The former number 
was suitable for the lower pressure and a cylinder 
ratio of 1: 2-7. In dealing with steam at 450 lb.. 
the volumetric increase and the drop in pressure were 
entirely different from what they were at 200 lb. 
With a Rankine curve at the higher pressures the 
gradient was very different from what it was at 
the lower pressures. 

If the engine described in the paper were run 
with an early cut-off in the high-pressure cylinders 
and a late one in the low-pressure cylinders, the 
receiver pressure would probably be only about 40 Ib. 
to 50 lb. per square inch. He thought that, in a 
compound engine of the type described, more of the 
work should be done in the low-pressure cylinder. 
By having relatively small high-pressure cylinders 
and a late cut-cff in them, the pressure in the low- 
pressure cylinders might be expected to be somewhat 
similar to that of an ordinary engine, such as the 
Pacific type, in which, with a boiler pressure of 180 
Ib., a steam chest pressure of 160 or 170 lb. was 
obtained. On this type of engine there were three 
cylinders, all 20-in. in diameter by 26 in. stroke, 
and the boiler had to supply steam at 170 Ib. 
pressure. In the engine under discussion, steam 
at this pressure had to come from the high-pressure 
cylinders. He was, of course, aware that more heat 
was needed to produce steam at 450 lb., but virtually 
only two cylinders had to be filled, though the steam 
had already done one-third of the work in the high- 
pressure cylinders. He was not prepared to admit 
that better results would be obtained with a later 
cut-off in the low-pressure cylinders, for, with an 
initial pressure of 170 Ib. in these cylinders, a later 
cut-off would mean a very heavy blast. 

Some questions had been raised as to the construc- 
tion of the rear of the engine. It was obvious that 
there was no room to put in a four-wheel bogie. 
The trailing axle was really a Bissel truck with 
centralising slides. The axle in front of it was inter- 
changeable with that used almost similarly in 
the Pacific engine. The arrangement had resulted 
in a very easy riding engine, probably more so than 
would have been obtained with a proper bogie as, 
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with a symmetrical engine, there was always a 
possibility of a swaying motion being set up. A 
dissimilar side control at the leading end from that 
of the trailing end tended to break the synchronisa- 
tion ; certainly there was no tendency to swaying. 
Although the engine was thus not symmetrical, it 
seemed to him it should be known as a 4-6-4 engine, 
as the use of the symbols 4-6-2-2 might be inter- 
preted as a locomotive with a four-wheel bogie in 
front, six coupled driving wheels, then a booster 
on a single axle and a carrying axle behind. Colonel 
Stenning’s point about the possible overheating 
of the bottom of the steam drum had been dealt 
with by Mr. Marriner. He wished to express 
his appreciation of the great assistance rendered 
by the latter gentleman in the early stages in the 
preparation of the design of the boiler. He desired 
also to express his gratification that engineers from 
Germany, France and Switzerland had taken the 
trouble to come over and take part in the discussion, 

The points raised by Mr. King regarding superheat 
might be answered by saying that a temperature of 
700 deg. F. had been preferred for the same reason 
that « moderate high pressure had been selected, 
namely, that it seemed wiser to progress by reason- 
able steps. Neither lubrication nor glands, nor 
the question of creep were the deciding factors. 
In future it would be quite possible to go up to 
90) deg. F. superheat temperature. Everything 
in the engine had perhaps been rather too liberal ; the 
grate area was bigger than proved necessary, the 
superheater was rather too big, and he hoped the 
boiler itself was also too big, so that future designs 
could be produced to give the same amount of 
steam from a smaller heating surface. As to the 
relatively small amount of superheating surface 
provided, which had exercised Mr. King, he would 
point out that the superheater was directly exposed 
to radiant heat from the furnace, and the surface 
was therefore much more effective than if it had been 
exposed to convection only, as in other types of 
engine. Mr. King also seemed to suggest that 
tractive effort should be worked out on the basis of 
the weight of the engine adopting as low a coefficient 
of adhesion as possible. The object of the new 
design was not to obtain more power. The existing 
Pacific type of engine could take the heaviest train 
the Railway Company could run. He wanted an 
engine of only 30,000-lb. tractive effort. Inci- 
dentally, the weight was greater than was necessary, 
but there would have been no valid object in making 
the cylinders bigger and getting a larger tractive 
effort because of that. 

He had had the pleasure of reading the paper by 
Mr. Hirschfeld, to which Major Cowan had referred, 
and had gathered from it that Mr. Hirschfeld 
concurred in what he himself had ventured to put 
down, namely, that as the pressure was increased, 
the economies which might be hoped for appeared 
to have a diminishing ratio. Major Cowan had 
also referred to Mr. Edmonds. He, himself, had 
had the pleasure of discussing the subject of high- 
pressure locomotives with Mr. Edmonds in 1929, 
and had found that gentleman very enthusiastic 
about the Delaware and Hudson engines. He 
thought Colonel Stenning must have been misin- 
formed as to Mr. Edmonds not proceeding with that 
type of engine. Major Gregson had referred to the 
magnesian limestone formation of the district 
traversed by the L.N.E.R. engine. Probably the 
deposit referred to in the paper was due to this. 
Personally, he was of opinion that if the water they 
met with in England could be treated for all their 
engines so as to produce conditions similar to those 
existing in Scotland, the expenditure on water- 
softening plant would be repail in a comparatively 
short time by the lesser cost of maintenance of 
locomotive fireboxes. In Scotland engines were 
running their full time between general repairs and 
had practically no dirt in the boilers. They had 
had some notable experiences, including one in 
which an engine had run 90,000 miles, and at the 
end of that time nothing required to be done to the 
firebox. The same mileage in England would 
probably involve the renewal of between 200 and 
200 firebox stays. In conclusion, Mr. Gresley stated 
that time did not permit him to reply to other 
points, but he would be pleased to answer any 
questions members cared to put in writing. 





The meeting terminated with the announcements 
that an informal meeting would be held on Friday, 
February 13, at 7 p.m., when the subject of ** Recent 
Developments in the Application of Electric Weld- 
ing ’ would be introduced by Mr. E. P. S. Gardner, 
and that the Annual General Meeting would take 
place on Friday, February 20, at 6 p.m., when the 
Report for the year 1930 would be presented and the 
election of officers proceeded with. Papers on ‘“ An 
Investigation of Steels for Aircraft Engine Valve 
Springs,” by Captain Andrew Swan, Mr. H. Sutton, 
and Mr. W. D. Douglas, and on * The Fatigue 
Strength of Carbon and Alloy Steel Plates as used for 
Laminated Springs,” by Mr. R. G. C. Batson and 
Mr. J. Bradley, would be presented. 


LAUNCHES AND TRIAL TRIPS. 


PHOSPHATE STEAMER.—NSingle-screw phosphate- and 
stores-carrying and passenger steamer, for service 
between Nauru and Ocean Islands and Australia and 
New Zealand; triple-expansion engine supplied by 
Messrs. J. G. Kincaid and Company, Limited, Greenock. 
Launch, January 22. Main dimensions, 365 ft. by 54 ft. 
by 34 ft. 6 in. Built by Messrs. Harland and Wolff, 
Limited, Govan, for Messrs. The British Phosphate 
Commissioners, 

‘** Soupan.’’—Single-screw cargo steamer; quadruple- 
expansion engine combined with an exhaust Bauer-Wach 
turbine plant. Trial trip, January 23. Main dimen- 
sions, 458 ft. by 60 ft. 6 in. by 40 ft. 9 in. Built and 
engined by Messrs. Barclay, Curle and Company, 
Limited, Glasgow, for Messrs. Peninsular and Oriental 
Steam Navigation Company, London. 

** AguiLA.”’—Twin-screw cargo motorship for coasting 
and River Plate service ; Diesel engines constructed by 
Messrs. Atlas Diesel Company, Stockholm. Trial trip, 
January 23. Main dimensions, 260 ft. by 42 ft. by 12 ft. 
6 in. Built to the order of Messrs. The Forestal Land, 
Timber and Railway Company, Limited, London, by 
Messrs. Henry Robb, Limited, Leith. 


“HENRIK AMELN.’’—Twin-screw tank motorship ; 
Diesel engines. Launch, January 24. Main dimensions, 
413 ft. by 55 ft. 3in. by 37 ft.4in. Built and engined by 
Messrs. Nakskov Shipyard, Limited, Nakskov, Denmark, 
for Messrs. Aktieselskabet Frugtfart, Oslo, Norway. 


“J. H. FisHer.’’—Steam pilot cutter for service on 
the Humber;  triple-expansion engines. Trial trip, 
January 26. Main dimensions, 140 ft. by 26 ft. by 13 ft. 
Built and engined by Messrs. Earle’s Shipbuilding and 
Engineering Company, Limited, Hull, for Messrs. The 
Humber Pilots’ Steam Cutter Company. 

* BRITISH SCIENCE.”’’—Single-screw oil-tank motor- 
ship; four-cylinder opposed-piston Doxford oil engine. 
Trial trip, January 27. Deadweight carrying capacity, 
10,300 tons. Built by Messrs. Palmers Shipbuilding and 
Iron Company, Limited, Hebburn, for Messrs. British 
Tanker Company, Limited, London. 

* HELIX.”’-—Twin-screw oil-tank motorship; — six- 
cylinder, single-acting Diesel engines. Launch, February 
3. Main dimensions, 316 ft. by 50 ft. by 19 ft. 3 in. 
Built and engined by Messrs. R. and W. Hawthorn, 
Leslie and Company, Limited, Hebburn-on-Tyne, for 
Messrs. Anglo-Saxon Petroleum Company, Limited, 
London. 

Ou Tank Motrorsuip,—-Twin-screw oil-tank motorship, 
four-cycle single-acting Diesel engines, to be installed, 
at Gothenburg, by Messrs. Aktiebolaget Gotaverken. 
Launch, February 3. Main dimensions, 449 ft. 10 in. by 
59 ft. by 35 ft. 6 in. Built to the order of Messrs. Aktie- 
bolaget Gotaverken, Gothenburg, Sweden, by Messrs. 
The Caledon Shipbuilding and Engineering Company, 
Limited, Dundee. 

** PRESTOLONASLEDNIK PETAR.”’—Twin-screw passen- 
ger steamer for service in the Adriatic Sea; quadruple- 
expansion engines on the Yarrow Schlick and Tweedy 
system. Launch, February 4. Main dimensions, length 
270 ft., beam 36 ft. 2 in. Built and engined by Messrs. 
Swan, Hunter and Wigham Richardson, Limited, New- 
castle-on-Tyne, for Messrs. Jadranska Plovidba, D.D., 
Susak, Yugo-slavia. 

SreAM DiprerR DrReDGE.-—Launch, February 4. Main 
dimensions, 125 ft. by 44 ft. by 12 ft. Built by Messrs. 
R. and W. Hawthorn, Leslie and Company, Limited, 
Hebburn-on-Tyne. 

* MARGARET Rose.”’—Steel screw trawler. Launch, 
February 5. Main dimensions, 145 ft. by 25 ft. 6 in. by 
14 ft. 6in. Built by Messrs. Cochrane and Sons, Limited, 
Selby, for owners at Fleetwood. 

* Arre.”—Vessel for the Goole and Continental 
services. Trial trip, February 9. Built to the order of 
the London, Midland and Scottish Railway Company, 


by Messrs. Cammell Laird and Company, Limited, 
Birkenhead. 

NATIONAL CERTIFICATES IN ELECTRICAL ENGINEER- 
ING.—The joint committee of the Institution of 


Electrical Engineers and the Board of Education, con- 
cerned with examinations for National Certificates and 
Diplomas in Electrical Engineering in England and 
Wales, has reported that there were 530 successful 
students in 1928, 656 in 1929, and 764 in 1930. The total 
of the 1930 awards is made up of 510 ordinary certificates, 
227 higher certificates, 3 post-higher certificates, 20 


ordinary diplomas, and 4 higher diplomas. 
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CATALOGUES. 


Fans,—-We have received a price list of exhausting 
fans from Messrs. S. G, Leach and Company, Limited, 
26-30, Artillery-lane, London, E.1. 

Vacuum Cleaners.—A series of industrial vacuum 
cleaners of the portable, semi-portable, and stationary 
types is described in a catalogue to hand from Messrs. 
Visco Engineering Company, Limited, 162, Grosvenor- 
road, London, S.W.1. The sizes range from 43 h.p. 
upwards. 

Power Transmission.—Messrs. Frank Wigglesworth 
and Company, Limited, Shipley, Yorks, have sent us 
circulars illustrating a number of Texrope short-centre 
drives from 4 h.p. to 250 h.p. applied to factory drives, 
electric generators, stone-breaking, and other machinery. 
Shaft couplings, bearings, clutches, and supports are 
also dealt with. 

Piston Rings.—Messrs. Harry Lancaster and Company, 
Limited, 175, Great Portland-street, London, W.1, have 
sent us several circulars describing their double-seal 
piston rings, which, they state, have proved very success- 
ful under high compression and in worn cylinders. The 
rings are suitable for oil, steam and gas engines, com- 
pressors, &¢., and a long list of users is given. 

Electric Welding.—The_ electric-welding equipment 
made by Messrs. J. H. Holmes and Company, Limited, 
Newcastle-on-Tyne, is described in a special catalogue, 
including illustrations of a number of machines with 
controls and examples of work done. Portable and 
fixed sets are dealt with for direct-current and alterna- 
ting-current supplies. The text is very clear and well 
arranged. 

Woodworking Machines.—Tenoning machines are the 
subject of a special catalogue to hand from Messrs. 
Wadkin & Co., Leicester. Several machines are shown 
with illustrations of the work they produce and dimen- 
sions of maximum capacities. The electrically-driven 
machinery is preferred and in this type separate motors 
operate each cutter head. All the required particulars 
are clearly given with good illustrations. 

Horse-Power Indicators.—A new edition of their cata- 
logue of horse-power indicators for oil, gas, and steam 
engines is to hand from Messrs. Dobbie, McInnes and 
Clyde, Limited, 57, Bothwell-street, Glasgow. An 
additional pattern, Mark V, specially designed for use 
on Diesel engines, is described. Prices are stated for 
complete outfits and for replacement parts and acces- 
sories, 

Generators for Wireless Stations.—Generators and 
some auxiliary machines for wireless transmitting 
stations are illustrated and described in a catalogue 
issued by Messrs. English Electric Company, Limited, 
Queen’s House, Kingsway, London, W.C.2. Some of the 
latest installations, generating direct current at 12,000 
volts, are shown installed at Brookman’s Park broad- 
casting station. 

Sluice Gates.—A catalogue of sluice gates, or penstock 
gates, received from Messrs. Ham, Baker and Company, 
Limited, Langley Green, near Birmingham, shows a 
number of standard patterns with operating gear, some 
with tidal flaps. A few special designs and an enclosed 
penstock for floating docks are also shown; in the latter 
the sliding door lifts into a water-tight space. Some of 
the illustrations show examples from large contracts, 
both for home and colonial service. 

General Engineering Work.—An interesting pamphlet 
has reached us describing the works and plant of Messrs. 
Walsh Island Dockyard and Engineering Works, at 
Newcastle, New South Wales, Australia. As building 
and repairing ships did not give sufficient employment, 
it has been necessary to undertake a considerable variety 
of work to keep together a staff of some 2,500 men. 
Engines, cranes, rolling-stock, tanks, large welded pipes 
and motor coaches are produced, and general casting, 
forging, and machining work undertaken. The illustra- 
tions show some good modern mechanical equipment. 

Engines.—Messrs. Tangyes, Limited, Birmingham, 
have issued two new catalogues dealing with vertical 
oil engines and hydraulic presses. The engines, of 
23, 4, and 6 b.h.p., having been described in vol. 129 of 
ENGINEERING, page 204, it need only be added that it has 
been found that waste oil (¢.g., motor-car sump refuse) 
if carefully filtered, is a satisfactory fuel for these engines. 
A press mentioned, for moulded products, such as bake- 
lite, has also been described in our columns, but the 
draw-back gear has been fixed in a lower position to leave 
the ** daylights,”’ of which there are now two, clear. 








Tue LNstTITUTE OF MreTALs,—Hitherto, the Journal of 
the Institute of Metals has appeared in the form of half- 
yearly volumes divided into two main sections, respec- 
tively devoted to proceedings of the Institute and to 
abstracts of current technical treatises. Henceforward, 
the volumes issued each June and December will contain 
only proceedings, and the abstracts will appear monthly. 
The first number of these monthly journals, which is 
dated January, 1931, and comprises 96 pages, has recently 
been issued. It contains original articles, Institute news, 
and several hundreds of abstracts of the world’s metal- 
urgical literature. The effect of the new arrangement 
is to speed up by several months the receipt of the 
abstracts, which can be used for card-indexing purposes. 
Furthermore, it will make the half-yearly volumes, which 
have grown somewhat bulky, easier to handle. It is 
anticipated that the new method of monthly publication 
will appeal particularly to research workers and to those 
engaged in industry, as it will enable them to keep in 
very close touch with the latest metallurgical develop- 
ments throughout the world. The offices of the Institute 
are at 36, Victoria-street, London, S.W.1. 
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THE FUEL RESEARCH STATION. 

In a recent issue we gave an account of an appendix 
to the Report of the Fuel Research Board for the year 
ended March 31, 1930, dealing with the investigations 
which for some years have been in progress at the 
Fuel Research Station in respect to the Bergius process, 
and, developments of it to which these investigations 
gave rise. The Board has made no secret of the fact 
that its investigations were in progress, but the present 
is the first publication to indicate in detail how far 
they have gone. It contains, in fact, an account of 
several years’ work, and, both for this reason and from 
the hopeful nature of the results recorded, it is perhaps 
the most interesting section of the report. There is, 
however, much else in the body of the report which 
shows both successful work and the prospect of further 
development. 

Perhaps the most important event of the year at 
the Fuel Research Station has been the withdrawal of 
the high degree of priority which has hitherto been 
given to the low-temperature carbonisation of coal. 
Both in this subject and in carbonisation in vertical 
retorts under steam—the other large-scale experiments 
with which it started on its foundation—the Station 
has contributed work of recognised value to the indus- 
try, and by showing in many respects what can and 
what cannot be done, it has stimulated experimental 
and commercial work, which appears to be progressing 
steadily. The Station has not indeed abandoned the 
study of low-temperature carbonisation. In common 
with the Chemical Research Laboratory of the Depart- 
ment of Scientific and Industrial Research, it is con- 
tinuing an intensive study of the liquid products 
obtained in the process, and with the help of the 
British Cast-Iron Research Association, it is continuing 
its endeavours to obtain retorts which would remain 
free from growth and distortion when used at high 
temperatures. Some such retorts, of which the design 
and alloy were suggested by the Association, have now 
been at work for over two years without trouble of any 
kind. 

By the slackening of work on low-temperature car- 
bonisation, the Station has been able to make other 
experimental investigations. Among the most recent 
elements of its carbonising plant is a setting of eight 
horizontal gas retorts, in connection with which some 
important results have been obtained, which are being 
subjected to further investigation. Of these perhaps 
the most notable is the discovery that by increasing 
the volume of the flue gases, the transfer of heat to 
the retort, and hence its throughput, can be increased 
without raising the maximum temperature in the com- 
bustion chamber, and, therefore, without detriment to 
the life of the retort. In the experiments, an increase 
of nearly 5 tons on the daily throughput of 10 tons 
was obtained. 

The investigation of the water-gas process has 
been facilitated by the development of new apparatus, 
by means of which it is now possible to obtain a com- 
plete carbon balance between the total carbon supplied 
on the one hand, and the quantity converted into 
water-gas, lost in clinker and dust, or in carbon mon- 
oxide and dioxide formed during clinkering, and con- 
sumed in the combustion of coke, during removal 
from the generators and during the blow period. This 
balance is accurate within about 23 per cent., and a 
similar accuracy is obtained with thermal balances. 
A comprehensive experimental programme has now 
been started. It will include experiments with coke 
distributors, enabling the thickness of the fuel bed to 
be kept constant. In some trials the coke used has 
an ash with a fusion point of over 1,400 deg. C., while 
the temperature of the coke bed was kept at between 
1,150 deg. C. and 1,350 deg. C. In this way all clinker 
formation was avoided, thus preventing the reduction 
which clinker produces in the effective grate area 
and the volume of coke in the generator, and elimi- 
nating an undesirable variable from the experiment. 

Increasing attention is being given to coke. Many 
tests of cokes from different coals or blends, carbonised 
in various types of ovens, have been made, including a 
variety of small-scale samples of special blends car- 
bonised in a box, which is inserted in the charge of a 
full-size oven. In this way a large amount of informa- 
tien has been accumulated, and a standardised form 
of the shatter test worked out. Researches still in 
progress have been made on the reactivity of coke 
and its combustibility. It must be recognised, however, 
that, as the Director points out, the maximum effi- 
ciency in the preparation of coke can only be obtained 
if the series of operations involved, including the selec- 
tion of coal, its separation by grading, cleaning, and 
blending, the carbonisation temperature, the rate of 
heating and the type of retort or oven, are considered 
as a whole, and the effect of changing each variable is 
investigated separately. For some time past the 
importance to metallurgical work of obtaining more 
precise knowledge in regard to the manufacture of 
coke has been fully recognised. The National Federa- 
tion of Tron and Steel Manufacturers has incorporated 





in the organisation of its Industrial Research Council 
the Coke Research Committees in Sheffield, Newcastle 
and Glasgow, and these committees, with the co-opera- 
tion of the Fuel Research Station, and its survey 
laboratories, are correlating the properties that can be 
measured in the laboratory with the results obtained 
in practical working. Investigations of this character, 
however, are not likely to provide final information on 
the important question of how the most suitable coke 
can be made from available coals, and it seems regrett- 
able that the project of installing a small setting of full- 
size experimental coke ovens at the Station should be 
hung up, mainly because of the absence of the necessary 
funds. These are not indeed times for extravagant 
expenditure, but it must be admitted that extravagant 
economy is no less unjustified. Nearly as much coal 
is carbonised in coke ovens for the production of metal- 
lurgical coke as is carbonised in gasworks, and, as_ the 
Board remarks, any improvement that can be made in 
its manufacture, either by improving its quality or by 
enabling a wider range of coal to be used for its produc- 
tion, would benefit both the iron and steel industries 
and the mining industry, each of which is in urgent 
need of any improvement in its situation that can be 
brought about. Though horizontal gas retorts have been 
in use fora century, the setting at the Station has already 
resulted in considerable improvements in their opera- 
tion. At least as many questions in regard to opera- 
tion have to be determined with regard to coke ovens. 
Opinions differ on points, such as the use of wide or of 
narrow ovens, of top charging or of compressed charges, 
which can only be studied in experimental ovens of 
full unit size. Apart from improvements in coke-oven 
practice, it is impossible to predict what light may 
be thrown on the carbonisation of coal in general. 
An interesting form of laboratory investigation, which 
may throw light on coke formation and coke structure, 
and possibly help to explain the difference in com- 
bustibility of different cokes, is the study of carbonisa- 
tion of small particles of coal. The apparatus for the 
purpose has now been developed so that, so far as 
concerns all coals that have been examined up till now, 
a maximum swelling of the particles heated can be 
obtained. The method appears to throw light on the 
conditions affecting the swelling power of the coal, 
and in some experiments it has indicated a critical 
size for particles, above and below which the particles 
do not swell to form hollow spheres (cenospheres), and 
another at which the particle is at maximum volume. 
It also enables the effect of oxidation at relatively low 
temperatures to be traced. 

An important and interesting series of experiments 
is being conducted on the use of pulverised fuel, 
especially for boiler firing, both on land and at sea. 
A Babcock and Wilcox boiler provided with an en- 
larged combustion chamber, and a Lancashire boiler, 
each with an output of 5,000 lb. of steam per hour, are 
available or in preparation for the experiments, and 
during their preparation trials have been made with 
small combustion chambers designed for 400 pounds of 
coal per hour. In these a restricted supply of air 
was provided, so as to burn the coal to carbon mon- 
oxide, the combustion chamber being thus kept at a 
relatively low temperature and the final combustion 
taking place in the combustion space of the boiler 
setting in front of which the furnace is placed. The 
primary purpose of the trials was to avoid the very 
large combustion space adopted in existing practice, 
the reduction of which is essential for use at sea and 
desirable on land. For this and other purposes, 
several new and interesting designs of combustion 
chamber and burner are being tried. One of these is 
in the form of a grid in which thin streams of air and 
coal are interspersed with thin streams of air, which 
can be preheated if desired. Various types of grids 
are being tried, so as to obtain the best direction and 
distribution of the air-streams, and to prevent distor- 
tion by overheating. A difficulty due to accumulation 
of coal in the space leading to the burner has been 
overcome by introducing into the pipes an impeller, 
which, by imparting a rotary motion to the coal and air, 
causes sufficient agitation to prevent the coal being 
deposited. Another particularly interesting design is 
what is called the vortex combustion chamber. A short 
flame, such as is necessary for a small combustion 
space, requires rapid combustion, which can only take 
place if the supply of air to the coal is continually re- 
newed. This happens when air is drawn through a 
fuel bed, but when a coal particle moves along in a 
stream of air it becomes surrounded by an atmosphere 
of products of combustion, unless it has a motion 
relative to that of the air stream. In this chamber, 
therefore, the air and coal are introduced through a 
series of vanes, which give it a definite rotational direc- 
tion of velocity, the outlet being through a relatively 
small orifice coaxial with the chamber. The particles 
of coal tend, therefore, to be blown outwards by centri- 
fugal force, and inwards by the radial components of 
the air velocity. By suitably proportioning the 
chamber, it is thus possible to make each coal particle 





revolve at a constant radius while the air is moving 
continually from the periphery to the central outlet, 
and the two are thus in relative motion to each other. 
These one would imagine to be ideal conditions for 
combustion, and some success was found in the first 
trial in a design intended to deal with 400 pounds of coal 
per hour. Owing, however, to difficulties arising by 
the collection of coal in the involute by which it 
and the air were led to the chamber, experiments 
have been started to determine the form of air inlet 
by which the desired distribution of velocity can be 
best attained. On the basis of the results of these 
trials, it is hoped to construct a new chamber that 
will be satisfactory. A third extremely simple method, 
suggested by Sir Thomas Stanton, consists in using 
the vortices formed by two impinging jets of air in a 
cylindrical chamber. The intention is to use such a 
chamber as a pre-furnace for attaching to a boiler, 
the coal being supplied with sufficient air to burn 
to carbon monoxide, which, in turn, would be used as 
producer-gas and burnt in the combustion chamber 
of a boiler. 








UNITED STATES NATIONAL 
MUSEUM. 


THE division of the United States National Museum, 
Washington, D.C., in which engineering is represented 
is the Department of Arts and Industries, of which 
Mr. W. de C. Ravenel is the director. The other 
departments are those of anthropology, biology and 
geology, the whole museum forming one section of the 
Smithsonian Institution founded in 1846 on the 
bequest of James Smithson. Originally, the scope 
of the museum was to include “all objects of art 
and of foreign and curious research, and all objects 
of natural history, plants, and geological and mineralo- 
gical specimens belonging to the United States.’ It 
was, however, the Centennial Exhibition of 1876 
which afforded an opportunity for establishing a 
department of industrial arts and this, in recent years, 
has received a great impetus through the co-operation 
of industrial firms and associations. Like our own 
Science Museum, this Department of Arts and Indus- 
tries has become exceedingly popular, and in the 
report of the United States National Museum for 
the year ending June 30, 1930, the number of visitors 
to the department is given as over 860,000. Some ef 
the activities of the department are referred to by Mr. 
Ravenel in the report. There are sections devoted to 
mineral and mechanical technology, textiles, foods, 
organic chemistry, the graphic arts and _ history. 
Recent additions range from collections of stamps to 
automobiles and aircraft. One outstanding acquisition 
during the year the museum owes to Messrs. Babcock 
and Wilcox, who have arranged an exhibit in the power 
hall to illustrate the work of George H. Babcock 
and Stephen Wilcox, and the subsequent development 
of the boiler with which their names are associated. 
Besides interesting memorabilia bearing on the lives 
of the inventors, fifteen illuminated and coloured 
drawings have been made to illustrate the evolution 
of the steam boiler, and with these are shown a half-size 
model of the 150-h.p. Babcock and Wilcox boiler 
which won an award at the Centennial Exhibition, 
1876, and a boiler of 1929, with its auxiliary equipment. 
This boiler is of the double-deck inclined-tube type 
with interdeck superheater, contraflow air heater and 
return bend economiser, supported on structural steel 
over a Webster furnace lined with water-cooled refrac- 
tory walls, and fired by a Westinghouse link grate, 
underfeed stoker, the model being to a scale of one- 
eighth. All publications of the Museum are issued by 
the Smithsonian Institution as reports, memoirs, 
papers, bulletins, catalogues, &c., most of them 
appearing in the Smithsonian Reports. Separate 
copies of papers can be obtained and one of these, 
Publication 3055, is by Mr. C. W. Mitman, the Curator 
of Mineral and Mechanical Technology, and is entitled 
The Beginning of the Mechanical Transport Era tn 
America. In the space of some fifty pages Mr. Mitman 
recalls the work of Fitch, Rumsey, John Stevens and 
Robert Fulton, the pioneers of the steam boat, reviews 
the inventions of Oliver Evans, Stevens and his sons, 
Baldwin, Westinghouse, Janney and others in connec- 
tion with the progress of the locomotive and railways, 
and gives an account of the lives and labours of Charles 
E. Duryea and Elwood G. Haynes, America’s two 
principal pioneers of tke motor car. A few pages are 
also devoted to the work of Henry on electro-magnetism 
and to that of Davenport, the village blacksmith of 
Brandon, Vt., whose electric motor, the invention of 
which was dated February 25, 1837, was the first of its 
kindin America. Like Fitch and Rumsey, Davenport was 
ahead of his time, but when the electric motor and electric 
railway became actualities, “they were Davenport's 
ideas with incidental improvements.” The pamphlet is 
well illustrated with portraits and sketches, and is 
one that will be acceptable to all those interested in 
the history of invention and engineering. 








SHANNON HYDRO-ELECTRIC 
SCHEME. 


Tue Southern Ireland National electrical trans- 
mission network, of which we gave a description on 
page 731 of our issue of June 6, 1930, is supplied from 
a hydro-electric station, which has been built at 
Ardnacrusha on the river Shannon, some 4 miles above 
Limerick. his particular stretch of the river is the 
only {one which can be exploited economically for 
such a purpose. It was first surveyed by Mr. Theodore 


THE 


Stevens in 1915, who put forward a scheme for diverting | 


the main stream and utilising a head of 50 ft., so that 


ee. 


have been collected at the back of the embankment | position by cranes, are provided in the piers. 


|and are discharged into the river below the weir, 
while certain low-lying lands in the same district have 
| been permanently flooded. 
| A plan of the works at Parteen Villa, showing the 
| relationship of the weir and intake building, is given 
in Fig. 2. The weir, a cross-section of which is repro- 
duced in Fig. 4, is constructed of reinforced concrete, 
and is founded on rock. It has been constructed to 
entrap 29 ft. 6 in. of water, and to deal with a maximum 
flow of 32,491 cub. ft. per second. The upstream 
water level for the partial development is + 33-55 m. 
| (110 ft. 6 in.) O.D.. the average level of the river bed 
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To 
enable the normal flow of the river to be maintained 
for navigation purposes while the work was in 


progress, the weir was built in three sections. 

The excavation for the first two openings, and 
for the middle piers between the weir and the intake 
buildings, was effected in a dry pit between two 
cofferdams, and was carried down through a top 
layer of earth, boulders and fissured sandstone rock 
into sound hard red sandstone. The cofferdams them- 
selves were built up of a frame consisting of two 
rows of joists which were bedded into holes ex- 
cavated in the rock and were covered with sheet piling 
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an average of 17,000 h.p. would be available throughout 
the year, while 40,000 h.p. could be obtained for about | 


20 weeks. Ata later date the Water Power Resources 
Committee, with whom Mr. Stevens also collaborated, 
drew up an alternative scheme, which included the 
erection of a number of comparatively inexpensive 
barrages and power houses along that part of the 
river. In 1923 the matter was taken up afresh by the 
Government of the Irish Free State, who, on the 
suggestion of Dr. T. A. McLaughlin, entered into 
negotiations with Messrs. Siemens-Schuckertwerke 
of Berlin on somewhat unusual lines, the details of 
which were fully discussed by us at the time.* It 
may be added, however, that Messrs. Siemens put 
forward a complete scheme for the development of 
the Shannon between Killalloe and Limerick in two 
stages, and that their proposals were adopted, with 
certain modifications, by a board of four independent 
experts, two of whom were Swiss, one a Swede and one 
a Norwegian. As a result, the firm was awarded the 
contract for the scheme in August, 1925, and imme- 
diately began to carry out the work on the lines 
described below. 

This scheme, the first part of which has now been 
completed, comprises the erection of a weir at Parteen 
Villa, about 4 miles south of Killaloe. The position 
of this weir, which raises the level of that reach of 
the Shannon, which lies between it and Lough Derg, 
to the level of the latter, is shown in Fig. 1. 
also diverted at this point along a head race canal, 
73 miles long, to the power station at Ardnacrusha, 
whence it is returned by a tail race 14 miles long to the 
Shannon, a short distance above Limerick. The con- 
struction of this weir has enabled Loughs Allen, 
Ree and Derg, the combined storage capacity of which 
is 11,442,000,000 cub. ft., and the fall of the Shannon, 
to be utilised for the generation of electricity in a 
power station with an initial capacity of 90,000 h.p. 
If necessary, it will be possible, by raising the weir 
at Parteen Villa, building new weirs on Loughs Allen 
and Ree, and constructing artificial embankments 
along the upper reaches of the river and round the 
margin of these lakes, to increase the storage capacity 
to 29,187,000,000 cub ft., and to instal an additional 
90,000 h.p. of plant. With this end in view, the head 
race has been constructed for the higher flow, the 
power station site has been excavated, so that an 
extension can be made without difficulty to the 
present building when necessary, and the river banks 
above the intake have been raised and strengthened 
where desirable to prevent flocding. It is hoped 
with the present plant that it will be possible to supply 
153,000,000 kw.-hours in the driest year and 
288,000,000 kw.-hours in a normal year. Of this 
output about 50,000,000 kw.-hours is already con- 
sumed in Dublin and its environs, 10,000,000 kw.- 
hours in Cork and 16,000,000 kw.-hours in the Ford 
factory in the latter city 

It may also be noted that the weir at Parteen 
Villa has taken place of the original weir at Killa- 
loe, and that the river has been dredged above the 
latter town. Various land drains above the weir 


* See ENGINEERING, vol. cxvii, page 339 (1924). 


Water is | 


recesses for stop beams, which can be lowered into 
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Fig. 3.CROSS SECTION OF INTAKE-BUILDING 
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(79 ft.). The weir, view of 


a 


24-5 m. 
which is given in Fig. 10, page 208, is provided with six 
openings, two of which are 18 m. (59 ft. 6 in.) wide, 
the width of the remainder being 10 m. (32 ft. 9 in.). 
The wider openings have high sills, and are closed 
by shallow gates 2:7 m. (8 ft. 9 in.) deep, while 


being 


the others are closed by double gates. The latter 
have a depth of 10-9 m. (35 ft. 6 in.). 

The hoisting machinery for all gates is operated 
either electrically or by hand, and is installed in a 
roofed gangway above the weir. As a safety precau- 
tion, and in order to cut off the water during repairs, 








Fig.4.CROSS SECTION OF WEIR 











to form the cofferdam walls. The lower part of the space 
between the two screens forming the walls was filled in 
with concrete, watertight clay being used above. The 
rock drilling in the foundations was carried out by 
compressed air hammers, which were supplied from 
electrically-driven Hollmann compressors with an 
output of 6 cub. m. (212 cub. ft.) per minute. There 
was considerable percolation of water, which increased 
as the work proceeded, so that it was eventually 
necessary to employ five pumps with an aggregate 
output of 2,000 cub. m. (70,633 cub. ft.) per hour 
to keep the space within the cofferdam sufficiently 


'dry to allow the excavation to proceed. Work was 
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carried out continuously, except for a blasting interval 
every five hours. ; 
“&The second section of the weir comprised the left- | 
hand abutment and the fish pass, together with two | 
4-5-m. (14 ft. 9 in.) piers for the first two 10-m. 
(32 ft. 9 in.) openings. Work on it was not begun until 
after the first section was finished, and the cofferdams 
used were. much narrower than before. The space 
between them was also concreted instead of being 
filled {with earth; a working space of 1,950 sq. m. | 
(20,990 sq. ft.), instead of 1,350 sq. m. (14,531 sq. ft.) | 
was available. The rock under these piers and the sills | 
of the openings between them was cement-grouted | 
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nected to the piers. It was of the concrete and 
buttress type, with a certain amount of steel reinforce- 
ment between the buttresses and the wall, while the 
various parts were jointed, so that it could be easily 
removed. This operation was effected by blasting 
after the sills, the spillway and the gates between the 
second, third and fourth piers had been completed, 
the upstream dam beams being lowered and protected 
by 5-in. timber sheeting to prevent damage to the 
gates. The overflow sills in the first and in part of 
the second openings from the right bank, which were 
originally omitted to allow of navigation while the 
weir was being constructed, were completed inside 


Fig.5. NORMAL CROSS SECTION OF HEAD RACE. 
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Fig.6. CROSS SECTION OF EMBANKMENT. 
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Fie. 8. Excavation Work oN CANAL. 


toja depth of 5 m. (16 ft. 6 in.), while similar work was 
done on the upstream side of the left abutment to 
depths varying from 4+ m. to 3 m. (13 ft. 1 in. to 
9 ft. 10 in.). The spillway and tops of the sills between | 
the piers were granite-faced to an average depth of 
about 50 cm. (19-7 in.). 

The last of the three sections of the weir to be built 
was that in the middle of the river. This comprised 
two deep sill openings, a part of one high overflow 
weir opening and two piers. Before this work was 
completed, however, water bad been admitted to the | 
head race and the river up-stream had been raised | 
+ m. (13 ft. 1 in.) above the original flood level. A} 
special cofferdam was, therefore, built between the 
ordinary upstream cofferdam and the second and | 
fourth piers from the right bank, which had then 
been completed. In plan, this additional cofferdam | 
was roughly V-shaped, and its outer ends were con- | 


small cofferdams running between the piers. Up- 
stream these consisted of vertical steel joists and 
horizontal tongued and grooved timber sheeting, while 
down stream timber boxes filled with clay to sink 
them were used. These boxes were 2-5 m. (8 ft. 1 in.) 
wide and 5 m. (16 ft. 2 in.) long. 

The weir is provided with a fish pass, which is said 
to be one of the largest in the world. Itis about 190 m. 
(623 ft. 6 in.) long, and consists of a series of steps with 
stop walls at each end, so that pools are formed. The 
drop between each step is 50 cm. (19-7 in.), while 
each pool is 7 m. (23 ft.) long by 3 to 4 m. (9 ft. 10 in. 
to 13 ft. 1 in.) wide. Three rest pools, the maximum 
length of which is 20 m. (65 ft. 7in.), have also been pro- 
vided. The flow of water through this pass is regulated 
by a series of gates from 1-5 to2-0 m. (5 ft. to 6 ft. 6in.) 
wide, which are arranged in the upstream wing wall of 
the abutment behind which the fish pass is situated. 





The intake structure, a plan of which is given in Fig. 
2 and a cross-section in Fig. 3, lies at an angle of F135 
deg. to the weir and is connected to it by a common 
abutment. It consists, as shown in Fig. 9, page 208, of 
three piers, each 4 m. (13 ft.) wide, and two abutments. 
In this way, three openings, each of which is 25 m. 
(82 ft. 2 in.) wide for the admission of the water, are 
provided. In addition, there is a boat passage 10 m. 
(33 ft.) wide, which enables the head race to be 
used for purposes of navigation. This is shown under 
construction in Fig. 12. The sills between the piers of 
the 25-m. openings are at level + 25-90 m. (85 ft. 
2in.), while that of the boat passage is + 29-8 m. 
(98 ft. 4 in.). The foundations of the structure were 
carried down 3 m. (9 ft. 11 in.) below the surface 
of the river bank, so that they rest on a bed of 
Devonian red sandstone. The piers themselves are 
of reinforced concrete, and are provided with recesses 
on both sides to take the gates. The curtain wall. 
which is submerged, spans the three openings, and runs 
right through the two central piers into the abutments 
and the pier of the boat passage. This wall is a hollow 
reinforced concrete structure, 5-4 m. (17 ft. 8 in.) deep 
by 2-5 m. (8 ft. 1 in.) wide, and is supported on horizon- 
tal and vertical steel bearings, both at the piers and at 
the abutments, the former taking the weight of the 
structure and the latter being intended to counteract 
any thrust, which might occur, if the head race was 
emptied. With the exception of one in the centre piers 
all these bearings are of the sliding type, so as to allow 
for the longitudinal expansion of the wall. The 
employment of a curtain wall has enabled the height 
of the gates and piers to be reduced ; and has decreased 
the size and power of the gear necessary for lifting 
purposes. As it is, the gates only reach to the under 
side of the wall at level + 31-6 m. (103 ft. 8 in.), the 
opening between this level and the sills at + 25-9 m. 
(85 ft. 2 in.) being sufficient to admit the necessary 
quantity of water to the head race. The sills and 
spillway are of concrete, no granite facing being used as 
the water level in the Shannon and in the head race will 
not differ to any great extent. 

The gates closing the intake openings are of steel 
plate and are fitted with lattice girder stiffeners. 
These stiffeners are fitted with rollers, which run on 
vertical steel guides. The Jatter are fixed in recesses 
in the piers, the gates themselves being supported by 
chains. The three main gates are 5-7 m. (18 ft. 8 in.) 
high by 27 m. (88 ft. 7 in.) long, and are provided with 
water-tightening devices at the top, bottom and sides, 
where they meet the curtain wall, piers, and sills 
respectively. The boat passage is closed by a single 
steel lift gate, which can be raised to allow the passage 
of ships up to 3-5 m. (11 ft. 5 in.) beam when the 
water stands at level + 35-7 m. (117 ft.). The pier 
and abutment for this opening are therefore higher 
than the others. All the piers and abutments are 
spanned by a steel gangway, on which the machine 
rooms, containing the equipment for operating the gates, 
have been built. 

As the erection of the weir has raised the river some 
7-55 m. (24 ft. 8 in.) above its original level, it has been 
necessary to’ protect the land lying above this point by 
building up the banks. On the right-hand side, the new 
embankment forms a continuation of the sides of the 
head race, and extends as far as the Ardcloony River, 
while on the left-hand side it is connected to the weir 
structure, whence it runs upstream until it merges into 
a hill at Fort Henry. To deal with the Black River 
and the drainage water above the weir, a reinforced 
concrete culvert, which acts as an inverted syphon, 
has been constructed under the intake building, and 
discharges into the Shannon below the weir. A small 
fish pass has been provided at the entrance to the inlet 
pit of this syphon, so that fish can go up and down the 
Black River. The two original weirs at Keelogue and 
Meelich have also been reconstructed to cope with the 
new conditions and to facilitate drainage. 

The head race, sections of which are given in Figs. 5 
to 7, is approximately 74 miles long and, as will be 


seen from the map in Fig. ], is considerably shorter — 


than the course taken by the river. It has been con- 
structed for the full development of the water available 
and, as it will also be used for navigation, has been 
designed so that the maximum speed of the current 
will not exceed 1-5 m. (5 ft.) per second, with an ulti- 
mate flow of 500 cub. m. (17,658 cub. ft.) per second. 
Only a comparatively short part of its length is com- 
pletely in cutting, the remainder being partly in cutting 
and partly between embankments, the height of which 
at one place is as much as 18 m. (59 ft. 6in.). The normal 
cross-section of the head race is shown in Fig. 5, from 
which it will be seen that, when the full scheme is com- 
pleted, the width of water at the surface will be approxi- 
mately 90 m. (295 ft. 3 in.), and the depth 11-2 m. 
(36 ft. 9in.). The bed is 31-5 m. (102 ft. 4 in.) wide. 
The embankments are 3 m. (9 ft. 10 in.) wide at their 
crests, the slopes varying between 1: 2} and 1:3 on 
the water side, and between 1:3 and 1:5 on the 
land side. 
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In the construction of the head race, some 4°5 
million cub. m. (155-4 million cub. ft.) of earth, and 
over 300,000 cub. m. (10,595,000 cub. ft.) of rock, had 
to be excavated. The former was dealt with by five 
multiple bucket excavators, each of which had a theor- 
etical output of 375 cub. m. (13,243-7 cub. ft.) per 
hour. The first of these was steam-operated, but after 
a temporary power station at Ardnacrusha had been 
started, the electric drive was used. One of these 
machines is illustrated in Fig. 12. Excavation was 
carried down to a depth of 17} m. (57 ft. 5in.), the slope 
of the sides of the trench being 45 deg. The excavators 
ran on broad-gauge tracks, which were laid along the 
top of the embankment. As the necessary width could 
not be obtained by taking a single cut, a track-shifting 
machine was used, which enabled the rails and sleepers 
to be lifted bodily, and moved towards and away from 
the centre of the canal, as required. An Arbens- 
Kammerer machine was used for this purpose. This 
consists of two girders, 15 m. (49 ft. 2 in.) in length, 
which rest on supporting bogies. These girders carry 
two grooved wheels, which grip the track it is desired 
to move. 

The rails and sleepers are then lifted by hand- 
operated gear, and when the locomotive hauling the 
machine moves forward, are deflected sideways to the 
new position by the displacement of the grooved wheels. 
The excavators delivered their spoil into railway 
wagons running on a 90-cm. (2 ft. 11 in.) track, which 
was laid between the broad-gauge lines mentioned above. 
This earth was subsequently used for building up the 
embankments with the help of a series of belt con- 
veyors, the last of which discharged its contents to 
a considerable height. The embankments were 
subsequently allowed to settle, and the tops and slopes 
were then dressed by hand. Finally, an 8-in. layer of 
surface soil was laid on the top and outer slopes, on 
which grass was sown. 

Before dealing with the method of treating the inner 
slopes, it may be mentioned that blasting was necessary 
in the construction of two sections of the head race. 
The holes for the insertion of the charges of explosive 
were driven by drop hammer boring machines, which 
proved very convenient and did not interfere with 
the work of the excavators. With this method of 
carrying out the work three boreholes of 200 mm. 
(7-87 in.) internal diameter were found to be necessary 
for blasting about 1,000 cub. m. (35,316 cub. ft.) of rock. 

Compressed-air boring machines were employed for 
splitting the larger blocks and for dressing the sides of 
the rock excavation. Ammonite and ammonite-gelatine 
were employed as explosives, and the rock was loaded 
into wagons by shovel excavators, some of which ran 
on rails and others on caterpillar tracks. In places 
where the inner slopes of the head race were not com- 
pletely watertight, they were covered with a layer of 
clay, 60 cm. (24 in.) thick, which was rolled in to ensure 
good adhesion, the same method being used on the 
bed. As a protection against erosion, a layer of broken 
stones, 40 em. (15-75 in.) thick, was then laid over 
the clay, concrete slabs being placed on the top of 
this in the zone from 1 m. (3 ft. 3 in.) above high to 
1 m. (3 ft. 3 in.) below low water. These slabs are 
12 cm. (4-72 in.) thick and 3 m. (9 ft. 10 in.) wide, 
their object being to afford protection against the wave 
action caused by the wind, a sudden stoppage of the 
turbines or the passage of barges. 

It has been necessary to build three bridges over the | 
head race to carry existing roads. One of these is | 
just below the intake, one at Clontara and one at| 
Blackwater, near Ardnacrusha. These are all of rein- | 
forced concrete, the third being the most important, as | 
it has to carry the heavy traffic between Limerick and 
East Clare. The bed of the head race at this point is at 
a level of 24-5 m. (80 ft. 4 in.) O.D., while the water 
level is at present 33-5 m. (109 ft. 10 in.) O.D., 
and will eventually be 35-7 m. (117 ft. 1 in.) O.D. 
To enable the head race to be used for navigation 
the bridge was designed to give a clearance of 3-5 m. 
(11 ft. 6in.). The bridge consists of three spans, the | 
centre span being formed with a girder, the length of 
the side and centre spans being 21 m. (68 ft. 10 in.) 
and 34 m. (111 ft. 6 in.) respectively, while the distance 
between the abutments is 76 m. (249 ft.). The four 
longitudinals are 4 m. (13 ft.) deep and 50 cm. (19-69in.) 
wide, and are reinforced with steel bars 36 mm. (1-42 in.) | 
in diameter. The end spans are made up of beams, 
which rest on the abutments and project over the piers 
into the central span. Pressure slabs of reinforced con- 
erete are provided to counteract the stresses, while 
expansion and deflection are taken up by steel bearings 
on the piers and abutments, as well as on the arms of 
the cantilevers, which support the central girder. The 
roadway is 6-1 m. (20 ft.) wide, and there is a 1-4 m. 
(4 ft. 7 in.) footway on each side. 

As regards construction, the lower part of the 
centring for the superstructure of this bridge was 
made up of lateral horizontal rows of beams laid at 
approximately the same level as the bearings. These 








carried 20-ton jacks on which the upper part of the 
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centring was built. In this way it was possible to 
lower the latter without interfering with the bridge. It 
may be added that the same centring was used for the 
bridge below the weir, which is of the same general 
design as that just described. 

At Clontara the head race-is cut through rock for a 
distance of about 700 m. (766 yd.), and thus divides the 
village of the same name from the main roads to Limer- 
ick and Killaloe. A three-hinged arch bridge with a 
span of 42 m. (138 ft.) between the bearings at the 
springings was therefore constructed to provide the 
necessary communication. As, however, the abutments 
are cantilevered, the arch on both sides is extended, 
and the total opening is 52 m. (170 ft. 7in.). The bridge 
bearings, both at the crown and the abutments, are 
steel pins, while the thickness of the reinforced concrete 
arch is 0-75 m. (29-53 in.) at the abutments, and 
0-625 m. (24-6 in.) at the crown, the maximum thick- 
ness being 0-86 m. (33-86 in.). The arch is 4-85 m. 
wide, and is constructed of 1: 5 concrete lightly rein- 
forced. The carriageway is 4-25 m. (14 ft.) wide, with 
a 1-4 m. (4 ft. 7 in.) footway on one side and a 30-cm. 
(11-8 in.) curb on the other, the whole being formed of a 
monolithic reinforced concrete slab 20 cm. (7-87 in.) 
thick. This slab is borne on four spandril walls, the 
thickness of which varies from 30 cm. to 40 cm. (11-8 
to 15-75 in.). The crown is about 17 m. (55 ft. 9 in.) 
above the bottom of the canal, and the bridge is 
approached by two ramps with a gradient of 1 in 20. 
The abutments are of the box type, several cross 
walls having been erected for bracing purposes. The 
centring was of the same type as that described above, 
the arch being concreted in sections simultaneously 
on either side of the bridge. The lower halves of the 
bearings, which weigh over a ton, were secured in re- 
cesses in the abutments by steel wedges. The inner 
surfaces of the bearings were protected with steel 
sheets before the cement mortar was poured in. The 
upper halves were fixed in the arch, and were 
concreted in together with the latter. 


(To be continued.) 


NOTES ON NEW BOOKS. 

THE period since the war has seen a considerable 
amount of activity in bridge building, and the past few 
years particularly have witnessed the completion of 
many large works of this character. This especially 
active period has been mainly due to the fact that, 
the war having ceased, a large number of important 
projects were set on foot about the same time. What 
with the general planning and negotiating which such 
works involve, the actual designing and then the con- 
struction, such schemes take some time to bring into 
being. Among the firms which have been prominent 
in this period, in this branch of work, is Messrs. 
Dorman, Long and Company, Limited, of Middles- 
brough, who have many interesting works to their 
credit, some, like the Sydney and new Lambeth bridges, 
still uncompleted. Others like the Newcastle high-level 
bridge, the Limpopo bridges and structures in Egypt, 
the Soudan, and India, have been in service for some 
time. The firm has recently published a volume 
describing many of these works. This publication is of 
a very artistic nature, and is excellently produced. 
It is, however, not of artistic merit alone, as it contains 
good drawings and an abundance of half-tone repro- 
ductions illustrating special features of the designs, or 
particular methods of erection. From the latter point, 
in fact, the work is extremely interesting. The text is 
on the whole short, but as the compilation does not 
profess to be a disinterested text-book or technical 
handbook, no complaint can be made of this. The 
production constitutes an attractive treatment of the 
subject, which, though confined to and issued in the 
interests of one firm, deals with an interesting variety of 
bridge types. 


There is a tendency, when publishing a new edition 
of a work which has already attained a measure of 
success, to add rather than revise, with the result 
that the book becomes unwieldy. This practice, 
while justifiable, within limits, with a work of reference, 
is inadvisable for a text-book intended for students 
and apprentices, and we are therefore glad to see that 
the seventh edition of Modern Workshop Practice, 
by Ernest Pull (London : Crosby, Lockwood and Son ; 
15s. net), is, while retaining the same number of pages 
and illustrations, of considerably less bulk than pre- 
vious editions and is altogether handier and more pre- 
sentable. We commend the publishers on the change. 
As regards the contents, a comparison of this edition 
with the sixth shows that the main difference consists 
in a careful revision and the re-drawing of some of the 
illustrations. The book, as its title indicates, deals 
only with those parts of an engineering works which 
have come to be known as the machine shops. For 
this reason the pattern shop, though it is nowadays 
often filled with intricate machinery, is not referred 





to, nor is the foundry, while the account of the smithy 
is somewhat sketchy. Nevertheless, the field covered 
is quite large enough to give a beginner a sound intro- 
duction to the principles of craftsmanship and machine 
tool management, and the copious illustrations will 
give him a good idea of what machines he may meet 
with later even if he has not yet access to them. Of 
the different chapters, those on measuring machines 
and tools, and on gauges and gauge systems, may be 
noted as both practical and informative. 





Professor von Karman enjoys so great a reputation 
for his work in applied mathematics as to ensure the 
excellence of the reports which appear, from time to 
time, describing researches carried out under his 
direction at the Aerodynamics Laboratory of the 
Technical Institute at Aix-la-Chapelle. When, as 
is the case with the ninth volume of transactions 
recently published (Julius Springer, Berlin, price 
6 mks. 60 pfg.), the experiments have a direct bearing 
on engineering problems of unusual interest, the 
language barrier, which renders their conclusions diffi- 
cult of appreciation by many English-speaking people, 
appears in the most unfortunate light. The present 
publication comprises three papers. Of these, the first 
is a brief mathematical analysis, by Friedrichs and 
von Karman, of the stresses, under static loading, in 
aeroplane wing spars composed of two longitudinal 
members stiffened by interconnecting ribs. Two 
modes of attacking the problem are suggested. A 
structure of spars and ribs may be regarded as a static 
system for which the moment of resistance at the 
junction of the two wings may be calculated; or, alter- 
natively, the ribs may be subjected to a uniformly 
distributed couple and the differential equations for the 
accompanying deflection of the spars written down and 
determined. The authors show that this presents little 
more difficulty than the analysis of a simple, multi- 
loaded beam. They develop a set of ‘linear equations, 
analogous to the Clapeyron equations for a continuous 
beam, each containing three unknowns, for which a 
“step by step’ solution is possible. An experiment is 
quoted to show the good agreement between theory 
and practice. The second paper describes a series of 
experiments, by Elias, on the heat transmission from a 
flat plate arranged tangentially in an aircurrent. Atten- 
tion is concentrated on the relation between fluid 
velocity and temperature distribution in the boundary 
layer adjacent to the surface of the plate. After some 
preliminary trials in which the metal plate was main- 
tained at various constant temperatures by contact, on 
the side remote from the airstream, with ice, steam or 
alcohol vapour, a more satisfactory system of electrical 
heating coils was adopted. Similarly a very accurate 
form of thermocouple was developed for the measure- 
ment of temperature gradient in the boundary layer. 
The experimental results provide an excellent confirma- 
tion of the relation between fluid skin-friction and 
‘“‘ molecular ’’—as distinct from molar, or turbulent— 
heat transmission. The measured values of tem- 
perature and velocity gradient are also in good agree- 
ment with the theoretical conclusions of Prandtl’ and 
von Karman. In the third paper, Carl Schmitt describes 
a lengthy series of experiments on models of railway 
tunnels, in which he endeavours by the provision of 
deflecting vanes (of thin plate or aerofoil section) at the 
mouths of the tunnels to improve the economy of arti- 
ficial ventilation. An essential feature of the project 
is that the natural wind contributes towards the ven- 
tilation, and the experiments include, consequently, the 
effects of variations of wind direction in the neighbour- 
hood of the tunnel mouth. In view of the large and 
continuous expense incurred in the adequate ventila- 
tion of long railway tunnels, Schmitt’s paper is a most 
opportune and original piece of work, amply repaying a 
thorough study and highly suggestive as a basis for 
full scale investigation. 





That class of reference book which provides short 
accounts of manufacturing processes and what may be 
called, in workshop parlance, “‘ tips,’’ in contradistinc- 
tion from those chiefly occupied by formule, data and 
tables, has been recently increased by two new works. 
The first of these, Workhop Receipts (London: E. and 
F. N. Spon, Limited ; price 5s. net) is a supplement to 
the four well-known volumes bearing the same title 
and published by the same firm. This supplement 
contains articles on ‘‘ Aluminium to Wireless,” and, 
while in its compilation care has been taken not to 
duplicate information already given in the preceding 
volumes, in some subjects in which rapid advance 
has been made since these were published this advance 
is duly recorded, with a reference to the original articles. 
The range of the articles is too wide to permit of a 
detailed list being given, but it may be said that out 
of the 77 of which the book consists, about one-half 
are concerned with engineering, using the term in ite 
strictest sense. The remaining half discuss subjects 
which have some relation to engineering in one way 
or another, such as locks and keys, the epidiascope. 
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timber seasoning, typewriters and so forth; all 
the articles are distinguished by the straightforward 
and common-sense treatment characteristic of the 
series. The book is a worthy and, it may be said, 
an indispensable companion to the earlier volumes. 
The second of the reference books referred to in our 
opening sentence is of a somewhat different character 
and bears the title of Henley’s Twentieth-Century 
Recipes, Formulas, and Processes. It is edited by 
Mr. G. D. Hiscox, and is published by Messrs. Crosby, 
Lockwood and Son, London, at 16s. net. As it contains 
no less than 10,000 notes and is intended for use in the 
household and in trades widely different from engi- 
neering, as well as this last, there is a mass of material 
which is of no direct use to the engineer in a professional 
sense, though its wide range has a general educative 
value. The more specifically engineering notes, 
however, contain some information we have not met 
elsewhere—the section on alloys, for instance, being 
very full and giving the compositions of alloys employed 
in particular trades, such as instrument-making, 
enamelling, &c. Certainly an enormous amount of 
information is provided, but it is of so various a nature 
that it is difficult to decide whether the purchaser 
should be recommended to keep the book at the office 
or at home. The subjects are arranged in alphabetical 
-order, encyclopedia fashion, and the ease of this method 
of reference is increased by a very full index. 








The first volume of Professor J. Hadamard’s treatise 
on mathematical analysis, Cours d’ Analyse professé d 
VEcole Polytechnique,” published in 1927, provided 
an introduction to the differential and integral 
calculus and the more elementary types of differential 
equations. In the second volume (Paris: Librairie 
Scientifique Hermann et Cie. Price 140 fr.) he com- 
pletes his exposition of the mathematics course followed 
at the French “‘ Ecole Polytechnique,” a course, which, 
whilst relatively simple—so far as advanced mathe- 
matics can be regarded as simple—is designed to 
furnish technical students with a mathematical faculty 
adequate for the everyday needs of their professions. 
Part I of the present volume deals with the Newtonian 
theory of potential which is developed along orthodox 
lines, due regard being paid to the well-known hydro- 
dynamical analogies. Separate chapters are devoted 
to the general properties of harmonic functions, and 
to the applications of potential theory to electrostatics 
and magnetism. The second section, on the calculus 
of variations, covers the cases of integration between 
fixed and variable limits, in the course of which Gauss’s 
theorems of geodesic and total curvature are developed. 
‘The canonical equations of the calculus of variations 
have also been written in the form suggested by 
Hamilton for simplicity of application to astronomical 
mechanics. Next follows a full chapter on analytical 
functions, covering Cauchy’s Theorem and the Taylor 
and Fourier Series, and including a remarkably clear 
introduction to elliptic functions. Part IV advances 
the methods of integration to a full treatment of the 
properties of differential equations, with some mention 
of Bessel functions, whilst Part V deals with equations 
of the first and second order, involving partial deriva- 
tives. So far as formal integration is concerned, the 
treatment is not of a very advanced character, in 
accordance, doubtless, with the prevailing tendency to 
attribute less importance to this branch of analysis 
than was formerly the case. Integrability by Monge’s 
method is, similarly, very briefly dismissed. The 
sixth, and final section, is devoted to an introduction 
to the calculus of probability. The treatment, dis- 
cursive in the main, is restricted to analyses of the 
principal problems involved, and is given a deliberate 
bias towards the applications of probability in sub- 
atomic physics and statistics. In particular, the 
discussions of errors of observation and of Gauss’s 
law of probable distribution, are admirably clear and 
concise. Two characteristics of Professor Hadamard’s 
work oall for special comment. They are, first, the 
development of the idea of the integral of a differential 
equation and the construction of that integral by 
successive approximations; and, second, the close 
contact maintained between mathematics and the 
neighbouring physical sciences. The special attention 
devoted, throughout the book, to possible applications of 
the abstract analyses considerably enhances its interest 
for the technica] reader. 








ComMMERCE witH N. Arrica, SYRIA AND FINLAND.— 
We have received three useful pamphlets, the first of 
which is entitled, Hints for Commercial Visitors to Algeria, 
Tunisia, Tripolitania and Cyrenaica, the , Hints 
for Commercial Visitors to the Tangier, Spanish and French 
Zones of Morocco, and the third Hints for Commercial 
Visitors to Syria and the Lebanon. These have recently 
been published by the Department of Overseas Trade, 
35, Old Queen-street, London, S.W.1, and contain, in 
succinct form, much information of value to persons not 
familiar with local conditions. A memorandum on similar 
lines, but dealing with Methods of Quoting and Terms 
of Payment in Finland has also recently been issued by 
ithe Department. 





POWER AND MECHANICAL ENGIN- 
EERING EXHIBITION, NEW YORK. 
(Continued from page 190.) 


OvuR opening article on the Power and Mechanical 
Engineering Exhibition at New York consisted mainly 
of general comments and did not, with a few 
exceptions, refer to particular exhibits. We now 
propose to describe some of these in a more or less 
detailed manner, but before doing so would say that 
our selection has been largely based upon the novelty 
of the material shown, at all events as regards British 
readers. Even so, considerations of space make it 
impossible for us to deal with the whole of the exhibits 
deserving notice. 

A beginning may be made with a group of coal- 
pulverising mills. Of these, Messrs. Fuller, Lehigh 
Company, Fullerton, Pennsylvania, showed their new 
Type B double-ring ball pulverising mill, which is 
built in sizes having grinding capacities of up to 
40 tons of coal per hour. It is illustrated in Fig. 1 
on page 252. From this it will be seen that the 
mill consists generally of three sections, the upper- 
most of which contains the classifying cone, raw coal 
chute, and the pressure-adjusting gear for the ball 
races ; the middle one contains the ball races and driv- 
ing yoke, and the bottom one the air-distributing 
chamber and the driving and thrust gear. Charac- 
teristic features of the design are, that the pressure 
on the balls, a factor regulating fineness of grinding, 
can be varied independently of the mill speed, and 
that there are no parts in the grinding zone which 
require lubrication. The adoption of a double ring 
of balls enables the speed to be kept low with resultant 
quietness and smoothness of running with high 
capacity. The only parts in the grinding zone which 
run metal to metal are the balls and races themselves. 
This not only confines wear to these easily replaceable 
parts, but keeps the power consumption down by 
the avoidance of bushings. 

The construction of the mill will be best understood 
by describing it concurrently with its action, and, 
accordingly, our account begins with the feeding of 
the raw coal. This is first crushed to pass through a 
3-in. ring, and is fed from an overhead bunker by 
means of an independent drag feeder into the chute 
at the top left hand of the figure. From this chute it 
falls on to a curved central cone attached to the casting 
carrying the races between the two rings of balls. 
This casting is rotated and, in consequence, the falling 
coal is thrown by the centrifugal action of the cone on 
to the inner side of the upper ring of balls. The upper 
tace of the top ring of balls is fixed, in the sense that 
it does not rotate, but it floats on the balls; that is, 
it is free to adjust itself to them under the action of a 
series of pressure-regulating springs in the top section. 
The method of regulating the pressure and of main- 
taining the springs in place will be clear from the 
figure. The lower race of the top ring of balls and 
the upper one of the bottom ring are attached to the 
rotating casting previously referred to. They likewise 
float vertically with regard to the driving spindle, 
the inner part of the casting being provided with 
tooth-like projections, some of which engage with 
corresponding projections riveted to the yoke attached 
to the spindle, and by means of which the casting is 
rotated. The bottom ball race is fixed and is attached 
to the bottom section of the mill. The whole of the 
races are made to gauge in order to ensure inter- 
changeability with spare parts. 

The rotating casting is provided with a cage or 
basket on the outside of the upper ring of balls. This 
is provided to retain any tramp iron or other intractable 
material which is passed into it by the balls. The 
coal, after passing the first ring of balls, is practically 
all fine enough to pass through the interstices of the 
cage, and falls down into the annular space between 
the grinding elements and the casing of the middle 
section. The lower part of this casing, it will be 
noticed, is conical, this arrangement guiding the coal on 
to the lowerring of balls, the direction of the coal through 
the balls being this time inwards instead of outwards, 
as in the first pass. The coal, which is largely now 
fine enough to be air-borne, is then picked up by a 
stream of preheated air passing through the annular 
space between the lower ring of balls and the driving 
yoke casting in the bottom section of the mill, and is 
supplied by the large pipe at the right-hand side of 
the illustration. 








The air with its entrained coal dust passes upwards 
through ports in the rotating race casting. These 
ports give a right-angle change of direction to the 
stream, which again undergoes a further similar change 
by being deflected into a vertical direction on reaching 
the annular space inside the middle casing. These 
changes result in the deposition by gravity of the 
coarser coal into the lower coni chamber, whence 
it passes again through the lower ring of balls. The 
air on its upward course picks up any fine coal result- 
ing from the first grinding. 
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It will have been realised that the coarser particles 
of coal are automatically returned for re-grinding in 
the vicinity of the grinding rings, but there is a propor- 
tion of intermediate material which escapes this process 
at this zone, but which is yet too heavy to be carried 
in the air stream all the way to the burners or storage 
bin, as the case may be. The interception of this 
material is the function of the classifying cone in the 
top section of the mill. The outlet pipe at the top of 
the mill is provided with an adjustable telescopic sleeve, 
regulated by the springs and screws shown. Before 
the air stream can pass out through the pipe it has to 
flow over both the top edge of the classifying cone and 
the bottom edge of the sleeve, and the changes of 
direction of flow thus set up are sufficient to destroy 
the momentum of the intermediate particles. These 
then fall into the cone and, escaping at the bottom of 
it on to the conical end of the rotating spindle, are 
thrown onto the raw coal and undergo a further 
grinding process. The degree of fineness depends on 
the position of the telescopic sleeve and the regulation 
of the air flow. The mills are generally adjusted so 
that 65 per cent. to 70 per cent. of the coal will pass 
through a 200-mesh screen, and not over 2 percent. will 
pass through a 50-mesh screen. This usually provides 
for efficient combustion, though tests have shown that 
the mill will produce a considerably higher proportion 
of fines than that mentioned above. The amount of 
separating air required varies from 25 cub. ft. to 
30 cub. ft. per lb. of coal, and its temperature can be 
adjusted to suit the degree of surface moisture of the 
coal, as there are no lubricated bearings exposed to it. 
Coal having a surface moisture content of 12 per cent. 
can be satisfactorily handled with a suitable air supply. 
The use of preheated air for the primary supply to 
burners avoids the necessity of an independent drying 
plant and the mill is, of course, equally suitable for 
bin delivery. The secondary air supply to burners is 
controlled independently. 

The driving mechanism is so clearly shown in the 
figure that only brief comment is needed. Power is 
supplied by a constant-speed motor, any change in 
coal output required being made by varying the rate 
of coal feed. The drive is transmitted to the spindle 
through a bevel wheel and pinion, the shaft of the 
latter having ball bearings. A ball-thrust bearing is 
also provided behind the pinion. The spindle is 
mounted vertically in three sets of long roller bearings, 
and is supported on a spherical thrust bearing, with 
wedge adjustment, at the bottom. There is, of course, 
no thrust on the spindle due to pressure on the grinding 
balls, on account of the floating connection adopted. 
This pressure is taken by the air-ring casting of the 
bottom section of the mill, to which casting the bottom 
ball race is attached. The main‘ structure is of cast- 
iron with sheet steel for the top section. Cleaning and 
inspection doors are provided at appropriate points. 
Lubrication of the driving mechanism is effected by 
an automatic forced-feed system. 

Another type of pulveriser was shown by Messrs. 
Riley Stoker Corporation, 9, Neponset-street, Wor- 
cester, Massachusetts, a firm represented in this country 
by Messrs. Riley Stoker Company, Limited, Palace 
Chambers, Bridge-street, London, 8.W.1. The machine 
is known as the Riley Atrita Unit Pulveriser and, as 
may be inferred is an adaptation, for American coals 
and conditions, of the well-known Atritor pulveriser 
manufactured by Messrs. Alfred Herbert, Limited, 
Coventry. The example shown in the exhibition is 
Messrs. Riley’s new pattern, in which a radical depar- 
ture is made from the firm’s older design, in that the 
fan and the pulveriser units are now housed in a 
common casing, instead of separately, a feature which 
will be evident from Fig. 2, page 252, and which results 
in a neat and compact arrangement. Attention may 
be drawn to the fact that the main structure is welded, 
and is notacasting. The pulverising unit consists of a 
preliminary breaking down disc provided with hinged 
beaters, and a main disc with fixed pins or lugs revolving 
between fixed pins attached to a stationary disc, the 
coal being passed radially through several rings of pins. 

The coal, previously crushed to an approximately 
uniform size, is fed into the hopper at the right of the 
figure and descends through a sleeve on to a revolving 
feed table. The sleeve contains an agitator to prevent 
bridging, and is slotted to permit the entry of an 
adjustable knife which peels off the necessary thickness 
of the cylinder of coal to give the rate of feed desired. 
The coal then passes a magnetic separator provided in 
the conical portion of the table housing and is diverted 
on to the beaters, being met during the passage by an 
air stream induced by the fan and entering by the 
opening seen below the feed table. If hot air is used 
at a temperature of 300 deg. F., coal with a moisture 
content of 8 per cent. can be dried in the machine down 
to 1 per cent. It is stated that gases taken direct 
from furnaces and diluted slightly with cold air are 
not infrequently used for drying, without risk of 
explosion. The beater disc acts also as a rejector for 
any hard portions of the feed or for material which 
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has escaped the magnetic separator, in addition to its | 

function of granulating the coal, which is then carried mor 

by the air stream through the field of moving and EXHIBITS AT THE NEW YORK PO WER EXHIBITION. 
stationary pins. The former consist of square-section | 

projections forming an integral part of segments bolted | 

to the revolving disc ; the latter are circular in section. | a 
The major portion of the coal is pulverised to the 
requisite degree of fineness by the pins, and any coarse | 
material is returned to the field by rotating scoop- 
shaped arms, which effect separation by giving a X 
centrifugal movement to the heavier particles greater . a 
than the force of the air current. The fan consists of 
a single disc to which are bolted blades of special 
shape. The power consumption of the Riley Atrita 
varies from 24-5 kw.-hours to 37 kw.-hours when 
operating at the rate of pulverising of 5,000 lb. per 
hour. 

A third form of pulveriser was exhibited by Messrs. | Fig. 1. 
Foster Wheeler Corporation, 165, Broadway, New | 
York. This is shown in Figs. 3 and 4, page 258. | ® 
It is not new in principle, being of the hinged beater | 
type, but is notable for the manner of its construction. | LI ae 
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Thus, it will be seen from the Fig. 3 that the casing 
is not @ casting, but is made of steel plate rolled into 
a cylindrical form, and has its upper half hinged, y 
in order that the beating discs may be exposed. The Kip 
material used is boiler plate, and failure by cracking ee oe 
under operating stresses is thus eliminated. The upper A 
half of the fan casing, seen to the left of the figure is | ° 
also hinged. The main casing is divided by diaphragms | H 
into a number of chambers, of gradually increasing 
diameter towards the fan, in order to effect segrega- 
tion in pulverising, and fitted with manganese steel = 
liners attached to the casing. The pulveriser is used 
on the unit system, i.e., the coal is delivered direct to 
the.burner by the fan. The latter is built up of steel, H y 
and is of the paddle-wheel type, with straight, narrow 
blades. It draws the air and coal through the machine 
through two sets of ports. The first of these is a small g 
opening controlled by a butterfly damper, and is seen \ QA \ WW 
near the right-hand bearing of the machine in Fig. 3. Z 
Its function is to admit sufficient air to lift the pulverised ~ 
coal over the diaphragms against centrifugal force, into / 
the succeeding chamber, and from the last chamber | 
into the fan space. The air entering here is, in most | = 
cases, preheated to dry the coal. 

The other ports, of which there are two diametrically 
opposite to one another, are larger, and admit primary 
air for combustion to the fuel stream immediately after 
this leaves the last pulverising chamber. One of them 
can be made out in the figure to the right of the fan 
casing. It is provided with a butterfly damper con- 
trolled by a worm and sector. The control of both 
air supplies regulates the degree of fineness of pulverisa- 
tion, that is, the fineness is a function of the velocity of 
air through the machine, as will be evident from the . - - - - - : oo 5 
test curves reproduced in Fig. 4. The tests were made (2340) ——— 
with a machine rated at 6,000 Ib. per hour, and running Fie. 1. Dovsixe-Rinc Batt Mitt; Mxssrs. Futter, LEHIGH CORPORATION. 
at a constant load of 4,200 lb. per hour. The coal 
used had a moisture content of 1-19 per cent., volatiles 
17-67 per cent., fixed carbon 72-84 per cent., ash 
8-3 per cent., and a calorific value of 14,239 B.Th.U. 
The air delivered to the burner with the coal was kept 
constant at 11,200 cub. ft. per minute, the only adjust- 
ments made during the tests being in the air damper 
at the feed end, so that the volume of air admitted at 
this point was increased in small steps from 300 cub. 
ft. to 600 cub. ft. per minute. The relation between 
power consumption and fineness is interesting, and it 
may be noted that the most economical power rate 
was obtained at the maximum rating. The power 
required on no load is approximately 16 per cent. of 
the full rated capacity. The additional load is practi- 
cally proportionate to the rate of coal feed, thus the 
energy consumption per ton decreases with increase 
of feed, and is generally about 3 kw. per ton per hour | 
less at full load, than at half load. 

A table-feed mechanism is provided, the rate of flow 
of coal into the machine being controlled by varying 
the speed of the table, together with altering the width 
of opening of the intake on to it, by means of an 
adjustable vertical sleeve on the supply pipe. The 
coal is, of course, first crushed to fairly small size 
before feeding. The speed of the table is varied either 
by a stepped cone-belt drive from the main shaft, or 
by a direct-current motor and rheostat. A _ built-in 
electric light, protected by a scresn, is fitted at the top 
of the feed chamber, and illuminates the feed table so 
that its condition is always visible through a glass 
window. When the nature of the coal supply neces- 
sitates it, a magnetic separator is mounted directly 
below the feed chamber to intercept tramp iron. 
Where magnetic separation is provided for elsewhere 
on the supply, any iron that may have got through, 
or any hard material such as rock is rejected at 
the first chamber, where it falls into a pocket from 
which it can be readily removed. The opening of 
this pocket is seen at the bottom of the casing, on 
the right hand, in Fig. 3. The discs are made of 
steel plate, and the beaters of alloy steel. The discs Fig. 2. Putvertstnc Mitt; Messrs. RitEy STOKER CORPORATION. 
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MECHANICAL STOKER; Messrs. RiLEY STOKER CORPORATION. 
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Fics. 6 and 7. DupLex BLow-oFF VALVE; Messrs. COCHRANE CORPORATION. 


are mounted on an alloy steel shaft of exceptionally 
large diameter, as seen in the figure, carried on double- 
roller self-aligning bearings. 

Messrs. Riley Stoker Corporation, in addition to the 
pulveriser above described, also exhibited the new 
form of the Jones side-dump mechanical stoker 
shown in Fig. 5, above. The view in this figure is 
taken from the back of the grate, 7.e., looking towards 
the inside of the furnace front. From this it will be 





realised that the stoker is of the retort-charging type, 


the fuel overflowing from the central trough on to 


stepped grates at each side. These grates are made 
up of numerous narrow bars which are moved alter- 


nately from the centre outwards, i.e., one bar is | 


drawn in whilst its neighbours move outwards. The 
coal is thus caused to travel slowly towards the outside 
of the furnace, where it is dumped into the ash-pits 
over the tongue-like bars seen on the left in the figure. 
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'The side dumps are actuated by levers at the boiler 
|front, while the moving bars are operated by the 
‘* Riflex ’’ drive for speed control. The air supply to the 
moving bars is damper-controlled, and the grate is stated 
to work efficiently at low ratings. A third new piece of 
apparatus exhibited by Messrs. Riley was the Cyclone 
pulverised-coal burner, which, as its name denotes, is 
| of the turbulent type. It has divided coal outlets and 
adjustable secondary air dampers, and is designed to 
| produce high turbulence and short flame for normal 
| capacities of 8,000 lb. of coal per hour with a maximum 
1 of 12,0001b. per hour. The Riley flare-type burner, 
which was also exhibited, was described in our account 
of last year’s exhibition (ENGINEERING, vol. oxxix. 
page 250, 1930). 

In the way of valves and similar fittings for the 
regulation of steam, water, gas, and so forth, there 
were some interesting designs. The first we describe is 
a high-pressure duplex blow-off valve which formed 
one of the exhibits of Messrs. Cochrane Corporation, 

| 3142, N. 17th-street, Philadelphia. It is shown in 
Figs. 6 and 7, annexed, and is made in this form for 
pressures up to 2,000 lb. per square inch. For lower 
| pressures there are some slight differences in detail. 
The high-pressure valve consists of a screw-down valve, 
and a plug cock or rotary valve in a common body. 
The body and covers are made of forged steel, the 
spindle, valves and seats of nitralloy, and the spring at 
the base of the rotary valve of a special vanadium 
steel that cannot be annealed at temperatures below 
| 900 deg. F. The rotary valve is on the inlet side, i.e., 
' nearest the boiler, and is opened fully before the screw- 
down valve, which, in turn, is fully opened before the 
| discharge begins. Below the screw-down valve is a 
/non-return valve. This is lifted off its seat when the 
| Spindle, with the screw-down valve attached, has moved. 
upwards so as to open the latter fully. The first move- 
ment of the spindle opens a small pilot valve, admit- 
| ting pressure behind the non-return valve, keeping it 
on its seat till the main valve is fully open. 

The rotary valve is split down the centre, a device 
which prevents the seizing that so often occurs with 
a solid plug, due to the contraction of the body on it. 
The spring keeps the plug on its seat when opened or 
closed, and is protected against rust by chromium 
plating. The lever handle, as will be clear from 
Fig. 7, cannot be rotated unless it is pulled out of 
the slot in which it lies when in both the open and 
shut positions. Pulling the lever forwards to clear 
the slot pushes in the plug, against the spring resist- 
ance, by the action of the cam on its fulcrum which 
bears on the valve spindle. This movement clears the 
plug from the seat. The force required to rotate the 
valve is, then, only that necessary to overcome the 
gland and spring friction and, as the plug and its seat 
are not in contact during turning, no scoring of their 
surfaces is likely to occur. When the rotary valve is 

fully opened, the screw-down valve is opened as 
described, and as the latter is withdrawn into the 
recess in the upper part of the body and the cover, 
|it is shielded from the action of the flow. As both 
the rotary valve and the screw-down valve are 
operated from the full open to the full closed position, 
|} and vice versa, while no flow is passing, the erosive 
| effects of high velocity flow through small openings 
| are eliminated. 

A new type of safety valve, developed by Messrs.. 
| Crosby Steam Gauge and Valve Company, 40, Central- 
street, Boston, 8, is illustrated in Fig. 8. This is charac- 
terised by the fact that the area through the seat is less 





| than 50 per cent. of that of the boiler opening. This 
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Fig. 8. Sarety VALVE; Mrssrs. Crospy STEAM 
GAUGH AND VALVE CoMPANY. 


does not mean that the capacity is less than that of 
the older types in which these two orifices are usually 
of the same diameter. As a matter of fact, the 4-in. 
valve illustrated is one of a number for an American 
boiler plant, each unit of which has an evaporation of 
164,000 lb. per hour at a pressure of 500 lb. per square 
inch. The high capacity is due to a secondary lift 
occurring after the initial opening. The valve disc, 
on which the spring load is carried by a ball, slides 
in a sleeve provided at its lower end with an adjust- 
able ring having a projecting lip. When the valve 
has just opened, a slight accumulation of pressure 
first. occurs, and the steam, escaping in a horizontal 
direction, first spreads itself over a gradually increasing 
area on the annular surface at the edge of the disc, 
and is then deflected by the edge of the lip downwards. 
The reaction thus set up lifts the disc substantially 
higher, and the valve obtains the full bore lift within an 


accumulation of 3 per cent. of the set pressure. The | 


seat is also provided with an adjusting ring, and both 
rings are held in place by set-screws engaging with 
tooth-like projections on their periphery. The seat, or 
nozzle, it will be noticed, is given a Venturi taper. 

The actual seating surface between the disc and 
nozzle is a knife-edge, the edge being on the latter, 
and the disc having a wide flat surface. No grinding 
in is necessary. The nozzle seat can be re-trued while 
the valve is on the boiler. Both nozzle and disc are 
forged from chrome nickel steel. The other parts of 
the valve require no comment, but it may be pointed 
out that there are no internal joints under steam 
pressure, and that the easing gear is arranged with 
two levers. The spring is of smaller dimensions than 
would be necessary with a full-sized seating orifice. 
The nozzle orifice is so proportioned to the inlet that 
a steady pressure is maintained under the seat while 


discharging, thus ensuring smocth operation without | 


chatter. The valve has a discharge capacity of over 


97 per cent. of the theoretical discharge of a separate | 
perfect nozzle of the same area, blowing freely into the | 


atmosphere. As regards high pressures and tempera- 
tures, the valve can be made for pressures up to 
2,000 lb. per square inch and superheat temperatures 
up to 1,000 deg. F. 


Another valve with a knife-edge closing surface | 
was one shown by Messrs. Everlasting Valve Com- | 


pany, 1, Exchange-place, Jersey City, New Jersey. 


‘The example illustrated in Fig. 9, above, bears the | 


somewhat cryptic name of companion angle valve, 


NEW 


Outlet 


‘ 





Fic. 9. BLow-orr VALVE; Mrssrs. EVERLASTING 
VALVE COMPANY. 


the explanation being that it intended to be used on 
the discharge side of another valve or cock on a boiler 
blow-off branch. 


reverse direction to what is usually found in a right- 
angle valve. 


and this is attained by the self-adjusting action of the 
seating ring on the disc, which conforms to slight 


irregularities in very much the same way as rings of | 


somewhat similar section do when used on flange 
joints. 
by restricting the flow just before closing, so reducing 
the velocity and preventing fresh solids settling on the 
flat surface. It will be noticed that the seat is deeply 
recessed, and the valve disc enlarged, so that it only 
allows a narrow annular opening around its periphery 
when it enters the recess, t.e., before the seating ring 
makes contact. The valve is guided by a circular 
ring sliding in the machined body of the valve. Rota- 
tion of the spindle can take place, when tightening the 
valve on its seat, without twisting the valve. 
travel of the valve is unusually long, so that it may 
be lifted clear of the incoming flow and the sealing 
ring be protected against erosion. The body of the 
valve is thickened up directly opposite the inlet, in 
order to increase the length of life in view of erosion at 
this point. The valve is made for pressures up to 
600 lb. per square inch. 

Another fitting, which is called by the makers a 
Sphero valve, is virtually an asbestos-packed plug 
cock. This valve was exhibited by Messrs. Fairbanks 
Company, Broome and Lafayette-streets, New York, 
and is shown in Fig. 11. This valve is of the straight- 
through type, and is intended for general use. The 
particular example illustrated is designed for a 
working pressure of 200 Ib. per square inch. The 
plug is spherical, and a one-quarter turn gives a full 
and unobstructed opening, or complete closure. 
In the sizes } in. to 4 in., it is rotated by a lever, 
while, from the latter size to 8 in., it is operated by 
/a@ worm and worm wheel, with a cross handle on 
the worm spindle. The seating rings are made of an 
asbestos composition, known as Vulcabeston, from the 
‘fact that it is vulcanised in a steel casing. It is 
sufficiently resilient to conform to the plug and body 
| surfaces, and requires no gaskets to ensure a pressure- 


This accounts for the fact that the | 
flow, as indicated in the figure, is apparently in the | 


The object of the valve is to prevent | 
the leakage which so often occurs with blow-off fittings, | 


At the same time, the seat is washed clean | 


The | 
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tight contact at these points when compressed to the 
correct degree by the wedge-adjustment on the right- 
hand side. Other compositions are occasionally used 
for the seating when the working conditions render 
them more suitable. In like manner for the alloyed 


| chrome nickel semi-steel normally used for the bodies, 


bronze or acid-resisting metals can be substituted. 

Finally we illustrate a valve shown by Messrs. Multi- 
Valve Corporation, New London, Connecticut, in 
Fig. 10, above. This is known as the multi-stage 
valve. It is intended to be used for general purposes, 
but more particularly for boiler blow-off and feed 
pipes, high-pressure steam trap connections, heavy- 
duty throttling, &c. It is made in sizes from ? in. to 
3 in., and for pressures up to 1,350 Ib. per square inch 
and temperatures up to 650 deg. F. In this valve the 
ordinary disc is replaced by a cone provided with a 
number of contact edges which bear on a conical seat, the 
grooves between the edges forming annular expansion 
chambers which reduce the pressure in steps. The velocity 
and kinetic energy are reduced, and the erosion is conse- 
quently greatly diminished. The valve cone is made 
of stainless steel, and the seating cone of bronze. 
The inlet is on the top of the valve. The edges cut 
through scale without difficulty, and metal-to-metal 
seatings are obtained with resultant tightness. 





(To be continued.) 
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| 
/in December last; the refractor mounting, it is | include many other interesting details, but, for the 
_ anticipated, will be completed in about two months’ | present, we propose to confine our attention to one 


40-FT. REVOLVING DOME FOR 


STOCKHOLM OBSERVATORY. Paieaiar 


As the centre of a large city is a by no means| The arrangement of the former can be followed 
ideal locality for carrying on the precise observations | from Fig. 1, on this page, which shows a section 
of which modern astronomical instruments are| through the building in which it is now being 
capable, it was decided, some two and a half years | erected. As will be seen, the design is generally 
ago, to remove the Stockholm Observatory to Salts- | similar to that of the 36-in. reflector for Edinburgh 
jobaden, which is situated about 10 miles from the | Observatory, which was exhibited on the stand of 





city. Advantage was taken of the opportunity thus 
afforded of fully modernising the equipment of 
the observatory, and it is satisfactory to be able to 


(2167 4) 


state that the order for practically the whole of 
the new equipment was obtained by a British | 





Messrs. C. A. Parsons and Company, Limited, at 
the North-East Coast Exhibition, Newcastle-on- 
Tyne, in 1929, and was described in considerable 





detail in ENGINEERING, vol. cxxviii, pages 288, 371, 
431 and 488, of the same year. The Edinburgh 


firm, Messrs. Sir Howard Grubb, Parsons and_/|instrument, however, is used as a Cassegrainian 
Company, of Walker Gate, Newcastle-on-Tyne, in| only, and mainly for spectrographic work. The 
spite of severe competition from Continental manu- | Stockholm reflector will also be used for this purpose, 
facturers. The order comprised a twin refractor | and will be fitted with a spectrograph at the Casse- 





with 24-in. photographic and 20-in. visual objectives, 
and a 40-in. reflector, together with the revolving 
domes, which form the roofs of the observatory | 
buildings in which the two telescopes are housed. | 
The reflector, it may here be remarked, is arranged | 
so that either the Cassegrainian or Newtonian | 
optical systems can be employed for visual or photo- | 
graphic work. Both telescopes were designed and | 
constructed by Messrs. Sir Howard Grubb, Parsons | 
and Company, in accordance with the requirements | 
of Professor Bertil Lindblad, the Director of the | 
Observatory, and the reflector mounting was delivered | 


grainian end, and with a slitless spectrograph at the 
Newtonian end; the spectrographs are, however, 
being supplied by Messrs. Zeiss, of Jena. A note- 
worthy feature of the twin refractor is that the 
photographic telescope is being fitted with a double- 
slide plate holder, having guiding microscopes which 
enable any apparent movement of a star to be cor- 
rected by moving the plate instead of the whole 
telescope. A similar plate holder, interchangeable 
with a guiding breech-piece and also with a bifilar 
micrometer, is being supplied for the visual tele- 
scope. Both instruments, as would be expected, 


of the observatory domes, viz., that for the 40-in. 
reflector. We select this for description, since it 
includes a novel form of travelling observing 
platform provided to give convenient access to the 
Newtonian focus, which is located, of course, near 
the upper end of the tube. Both domes were 
completed and despatched in May last. They are 
40-ft. 2-in. in external diameter, and both are of 
generally similar construction, but, as, with the 
| refractor, the whole of the observations are made 
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from the breech end, a rising floor is provided in 
the building containing this instrument, and the 
travelling platform is omitted. 

The requirements of an observatory dome are 
that it must permit the telescope to be directed 
-easily and rapidly to any part of the celestial 
hemisphere, and at the same time afford the 
maximum protection to the observer and instrument 
against the weather while the observations are in 
progress. These requirements are most conven- 
iently met with a hemispherical dome having a 
radial slot extending from the lower edge to a point 
well beyond the zenith, the slot being provided with 
laterally moving shutters, which can be closed com- 
| pletely when the instrument is not in use, and with 
| fabric screens to cover the parts of the slot above | 
and below the telescope tube. Fig. 2, on Plate 





XII, shows the dome erected complete, with the 








258 


[FEB. 20, 1931. 








ENGINEERING. 














exception of the roof-covering material, at Messrs. Sir 
Howard Grubb, Parsons and Company’s works. On | 
the left, the two shutters can be seen in the closed | 
position, while one of the fabric screens is visible 
inside the dome on the right. The man is standing 
on a curved bridge stairway, which can be moved 
in a lateral direction, as required, and, on the left 
of this stairway the observing platform is mounted 
in such a manner that it can travel up and down 
along the stairway, although it always remains in 
a horizontal position. 

Referring again to Fig. 1, page 257, it will be 
seen that the whole dome is mounted on a founda- 
tion ring bolted on to the circular wall of the 
observatory building. This ring, which is shown 
in section on a larger scale in Figs. 16 and 17, on 
Plate XIII, is built up of two 7-in. by 33-in. 
channels, with }-in. cover plates top and bottom. 
To this ring a 40-lb. B.S. flat-bottomed rail, bent 
to a radius of 19 ft. 4 in. on the centre line, is secured | 
by means of clamping plates. The bottom ring of | 
the dome itself is built up of a pair of8-in. by 34-in. 
channels, the upper flanges of which are braced | 
together by plates at intervals, as is most clearly 
shown in the plan, Fig. 4, on Plate XIII. On the 
lower flanges are mounted the housings for the 
Skefko ball bearings of the main rollers, which 
run on the curved rail previously mentioned. The 
rollers, of which 16 are employed, are of cast-iron, | 
18 in. in diameter, and are made without flanges 
to facilitate erection ; details of them are given in | 
Fig. 17, on Plate XIII. To prevent lateral move- 
ment, 16 pairs of horizontal rollers located midway 
between the vertical rollers are provided, these 
rollers, which are flanged, running on the sides of | 
the rail head, as shown in Fig. 16. They are moun- | 
ted on ball bearings on short vertical spindles, | 
each pair being carried by a casting bolted on to | 
the lower flanges of the channels forming the } 
bottom ring of the dome. The rotation of the dome 
is effected by means of an endless wire rope operated 
by a 4-h.p. motor arranged as shown in Fig. 1, 
on page 257. The rope passes round a channel | 
ring attached to the bottom ring of the dome by 
bent angles, as shown on the right in Figs. 16 and 17, 
Plate XIII, and is then taken over two sheaves 
down to the winding drum, which is driven by the 
motor through worm reduction gearing. The rope 
is kept taut by passing it round a movable sheave 
located above the winding drum, the movable 
sheave being pulled upwards by a rope passing over 
another sheave and having a counterweight sus- 
pended from it, as will be clear on reference to | 
Fig. 1. The motor for rotating the dome is con- 
trolled by a push button located on the observing 
platform, the necessary connections for this purpose, 
as well as for the supply of current to various motors 
mounted on the rotating parts, being made through 
roller contacts running on copper strips, suitably 
insulated, and carried by the bent angles which 
support the channel ring above referred to. The 
strips are shown in section on the right of Figs. 16 
and 17, on Plate XIII. The motor can also be 
controlled from the floor of the building. The 
electrical supply, it may be mentioned, is in the 
form of continuous current at 100 volts. 

The general design of the steelwork forming the 
spherical portion of the dome, which was supplied 
by Messrs. J. Lysaght, Limited, of Bristol, can best 
be followed by examining Fig. 2 on Plate XII, in 
conjunction with Fig. 4 on Plate XIII. From the 
latter it will be seen that there are two main girders 
forming the sides of the opening and placed parallel 
with a diameter at a distance of 4 ft. 9 in. on each 
side of it. The clear width of the opening is 
9 ft., and it extends 4 ft. beyond the zenith. An 
elevation of one of the main girders is given in 
Fig. 5, Plate XIII, and from this figure and the 
various cross sections reproduced in Figs. 6 to 12, 
details of its construction can be obtained. Between 
these girders and parallel with them, in the space 
opposite the opening, are two ribs formed of 3 in. by 
3 in. by } in. angles, and angles of the same dimen- 
sions are used for the four purlins. There are two 
forms of radial ribs those marked “ Rib A ” in Fig. 4, 
consisting of a }-in. plate, 12 in. in radial depth, 
with a 3 in. by 3 in. by } in. angle riveted along the 
outer edge; the two ribs between these main ribs 


are formed from 24 in. by 2} in. by } in. angles. | 


DETAILS OF 40-FT. OBSERVATORY DOME. 


MESSRS. SIR HOWARD GRUBB, PARSONS AND COMPANY, NEWCASTLE-ON-TYNE. 














Fic. 32. Gar FoR OPERATING UPPER WIND SCREEN. 














Fic. 33. GEAR FOR OPERATING LOWER WIND SCREEN. 


|The roofing material used was a form of papier 


miché, known as Agasote, and supplied by Messrs. 
G. D. Peters and Company, Limited, of Slough, 
this material having the advantage of being light 
and strong, and easily bent to the necessary spherical 
curvature. The sheets used were 2-in. in thickness, 
and a covering of No. 24 gauge sheet copper was 
applied externally. 

The two rolling shutters which close the opening in 


braced together, and having an intermediate rib 


and angle purlins to carry the roofing material. | 


Details of their construction are given in Figs. 18 to 
27, on Plate XIII. Each shutter is supported on a 
pair of rollers at each end, the rollers at the upper 
end running on the edge of a 5 in. by 3 in. by 9 Ib. 
bulb angle attached to the main girders, and those 
at the lower end on a 7 in. by 3 in. by 14 Ib. bulb 
angle connected to the bottom ring of the dome. 
Steel ladders are mounted on the shutters, as shown 
in several of the figures, to give convenient access 





to the track and rollers at the upper end for clear- 
ing away snow. The shutters are opened and 
closed by hand gear which will be referred to later. 

A photograph of the observing platform, to which 
reference has already been made, is reproduced in 
Fig. 3, on Plate XII, and a side elevation of it, and 
of the bridge stairway on which it is mounted, is given 
in Fig. 13, Plate XIII. The upper end of the stairway, 


| which is 3 ft. wide and 19 ft. 6 in. long, in plan, is 
the dome are each built up of two light plate girders, | 


fitted with transverse rollers which run on rails fixed 
to the edge of a platform supported from the main 
ribs of the dome, as is most clearly shown in Fig. 1, 
on page 257. Similar rollers fitted to the lower end 


| of the stairway run on a rail which is fixed to a girder 


attached to the bottom ring of the dome, as shown 
in Fig. 3, Plate XII. The stairway can be traversed 
laterally by means of a }-h.p. motor which drives, 
through worm and spur reducing gearing, a drum, 
on which a wire rope is wound. The rope passes 
round sheaves and runs along the front edge of the 
upper platform and back to the drum, as shown in 
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40-FT. REVOLVING DOME FOR STOCKHOLM OBSERVATORY. 
CONSTRUCTED BY MESSRS. SIR HOWARD GRUBB, PARSONS AND COMPANY, NEWCASTLE-ON-TYNE. 


(For Description, see Page 257.) 





























Fic. 2. Dome Erectep at Makers’ Works. 



































Fic. 3. BripGe STAIRWAY AND OBSERVING PLATFORM. 
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Fig. 15. ARRANGEMENT OF BALANCE WEIGHT FOR PLATFORM 
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Fig. 29, on Plate XIV, and, as the stairway is attached 
to the rope, it can be pulled along in either direction 
according to the direction of rotation of the motor, 
which is controlled from the observing platform. 





direction at intervals of about 4 ft. Part of the 
lower wind screen can be seen in the background 
in Fig. 3, on Plate XII, and two of the steel tubes 
are visible in this illustration. The ends of the 


The latter is 4 ft. 9 in. long and 3 ft. 6 in. wide, and | tubes are fitted with rollers which run on tracks 
is mounted on one side of a carriage fitted with four | formed by 1}-in. by 3-in. flats fixed to the webs of 


rollers which run in channels attached to the strings | 


the main girders, as shown in section in Fig. 12, 


of the stairway, a balance weight being mounted |on Plate XIII. The gear for operating the upper 


on the opposite side of the carriage, as shown in 
Fig. 3, Plate XII. A $-h.p. motor, mounted on the 
balance-weight side of the carriage, is used to propel 
it along the stairway, the motor driving, through 
worm and spur reduction gearing, a shaft on which 
are mounted two pinions engaging with racks 
fitted on the strings. The propelling arrangements 
are shown in Fig. 14, on Plate XIII, and in Fig. 28, on 
Plate XIV. The latter illustration shows the mecha- 
nism employed to keep the observing platform in 
the horizontal position at any point in its travel along 
thestairway. The platform, it should be mentioned, 
is mounted on a shaft extending from the carriage, 
and is turned about this shaft, to compensate for 
the curvature of the stairway, by means of a toothed 
quadrant shown on the right in Fig. 28, Plate XIV. 
A small pinion on the end of the shaft on which 
the two main propelling pinions are mounted 
engages with a gear wheel on a short shaft which also 
carries a pinion engaging with the teeth of the quad- 
rant, and the gear ratio between the first-mentioned 
pinion and the quadrant has been arranged to give 
the required angular movement to the platform as 
it travels along the stairway. 

To equalise the load on the propelling motor, the 
weight of the travelling carriage and platform is 
balanced by means of a counterweight, the arrange- 
ment adopted being illustrated diagrammatically in 
Fig. 15, on Plate XIII. For this purpose, a wire 
rope, fixed at one end to a hook on the upper plat- 
form, as shown on the left in Fig. 29, Plate XIV, is 
taken round four sheaves, two on the stairway and 
two on the carriage, the latter being shown in 
Fig. 28, and led over another sheave down to the 
counterweight in the manner illustrated in Fig. 15. 
Since the inclination of the stairway is consider- 
ably greater at the lower end than at the upper end, 
the weight required to balance the carriage will 
decrease as it ascends. For this reason, one of the 
weights is made wider than the others, and as the 
counterweight descends, this weight, and those 
above it, are retained by stops fixed to the guides, 
so that the weight of the counterweight is reduced. 
These weights are, of course, picked up and added 
to the counterweight as the carriage descends and 
the counterweight rises. 

Fig. 30, on Plate XIV, shows the gear for operating 
the wind screens and rolling shutters, the latter 
gear, seen on the right in Fig. 30, being shown 
to a larger scale in Fig. 31. The shutters are 
operated from the floor of the observatory by a rope 
passing round the grooved pulley shown in Fig. 31, 
a worm on the pulley shaft engaging with a 
wormwheel on a shaft which also carries a winding 
drum, on which is cut a helical groove. A steel 
cable makes about five turns round the drum, and 
is clamped to it at one point to prevent slipping, 
so that the drum can make about 2} turns in either 
direction. The two ends of the cable are led up 
over sheaves to the top of the dome, one being 
attached directly to the left-hand shutter and 
continued on round a sheave fixed to the right- 
hand side of the opening and then attached to the 
right-hand shutter. A pull on this rope will thus 
open both shutters. The second end of the rope 
is attached to the right-hand shutter and then 
carried round a sheave also fixed to the right- 
hand side of the opening and taken back to the 
left-hand shutter, so that a pull on this rope closes 
both shutters. On another portion of the winding 
drum a second rope is placed and carried to the 
lower part of the shutters in a similar manner, 
so that when the drum is rotated they are moved 
simultaneously from both the top and bottom 
ends. 

The two larger rope wheels in Fig. 30 are 
used for operating the two wind screens, which 
are used to cover the openings above and below the 
telescope tube when the rolling shutters are open. 
These screens are made of sail cloth, 8ft. 10 in. wide, 
in which steel tubes are inserted in a transverse 





|and lower wind screens is shown in Figs. 32 and 


33, respectively, on page 258, from which it will 
be seen that the arrangements are generally 


| Similar to those employed for operating the rolling 


shutters, except that both wind screens are operated 
independently. Either screen can be pulled up or 
down, according to the direction of rotation of the 
rope wheels, by means of wire ropes passing over 
a series of sheaves on the main girder, as shown 
in Fig. 1, page 257. Any slack in the ropes can be 
taken up by adjusting sheaves mounted on long 
screwed rods, one of which is shown in Fig. 32. In 
use, the upper screen remains fully extended, it 
being pulled over into the left-hand side of the 
dome, as shown in Fig. 1, when observations are 
being made near the zenith; the upper screen 
can be seen in this position, towards the right 
in Fig. 2, on Plate XII. The lower screen, on 
the other hand, is arranged to fall into folds 
when the telescope is directed to a point near the 
horizon, as the roller bars approach each other at 
the lower end of the track. The latter is bent 
outwards at the lower end, as shown in Fig. 1, so 
that the folds hang clear of the lower platform and 
stairway. 

In conclusion, we may mention that access to the 
lower platform is provided by a staircase suspended 
from, and rotating with, the dome, the lower end of 
this staircase terminating just above the level of a 
central platform supported on columns from the 
observatory floor. A staircase from the latter 
leads to the central platform, which gives con- 
venient access to the circles on the polar axis, as 
well as to the finder and spectrograph. It can also 
be used for visual observations when the Casse- 
grainian optical system is employed. 








TORSIONAL VIBRATION FRE- 
QUENCIES OF MARINE DIESEL 
INSTALLATIONS. 

By J. Lockwoop Taytor, D.Sc. 
IN determining the natural frequencies of tor- 
sional vibration, with a view to obtaining the 


ito the centre of the propeller D. 





Instead of 
using the actual lengths, it is convenient to use the 
equivalent lengths reduced to a uniform diameter— 
say that of the crankshaft—in the usual manner. 
Call these reduced lengths /,, 1., J,, respectively, 
and let M, be the moment of inertia of the propeller, 
(including entrained water), M that of the flywheel, 
and m (per unit reduced length) that of the engine, 
calculated from the reciprocating and rotating 
masses in the usual manner. 

Starting from the forward end of the engine, the 
amplitude at any point may be written down, as 
follows: It is known that the normal curve for 
a uniform shaft is of sine form, so that for the 
portion AB, we may write 


6=cosk2, 


k, being a constant proportional to the frequency, 
to be determined. An arbitrary multiplier might 
be introduced, but would not affect the final result. 
This fulfils the free-end condition for zero torque at 
A (x = 0), viz. :— 


dé ‘ 
ee ksinkw = 0. 
From B to C, the torque is constant, i.e. = is 
ax 


constant and equal to the value at B, or 
dé 

dx 
6=—kesmkl, +kl,sinkl, 


—ksinkl, 
t+ cos kl,, 


the constant of integration being adjusted to give 
the correct value of 9 at B. This gives, for the 
amplitude at the flywheel, C, 


6, = —kl,sinkl, + cos kl, 


on substituting « = 1, -+ 13. 

The amplitude at the propeller is to be deter- 
mined from the condition of zero torque at D. 
The inertia couple per unit length from A to B is 
bad p being proportional to the frequency of 
vibration. Hence the resultant inertia couple for 
the engine, which is also the value of the torque at 


B, is 
2 fl, 
T, = | 6dx 
g 
0 
mp sinkl, 
a a 


Similarly, the inertia couple due to the flywheel is 
M p20, Mp? 





critical speeds, the usual method of calculation is a q g (— Senay + eke 
t Game Equivalent Length ae eS Equivalent Length lg-—----------— + 
afl.) Sp if D 
aa | I | | il 
(2373) i! (" 
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a graphical one, involving trial and error. The 
whole series of operations must be performed 
afresh for each mode of vibration, and the work 
is unnecessarily laborious. The purpose of the 
present article is to deduce a frequency equation 
in which it is only necessary to substitute the 
appropriate data—shaft lengths, stiffnesses, and 
moments of inertia—for any installation. The 
various solutions of this equation give immediately 
the natural frequencies of the various modes, and 
hence the critical speeds. This greatly reduces the 
labour, and avoids the necessity for any graphical 
work. 

The masses involved are those of the propeller, 
the flywheel, and the engine itself. The latter is 
assumed to be uniformly distributed over a certain 
length, and the correctness of this procedure, in 
the case of the usual type of engine, with equally 
spaced cylinders, may be readily verified. The 
length taken for this purpose (AB in Fig. 1) is the 
distance from centre to centre of the extreme 
cylinders, forward and aft, plus half the cylinder 
spacing, at each end. This constitutes the first 
“step,” and the second is from B to the flywheel 
centre C, while the third is from the flywheel centre 





If the amplitude at the propeller is 9,, the torque 
at Dis 
2 
io 5 hs 
g 
hence 


a= —{ 

It remains to express the condition that the 
amplitudes g, at the flywheel and ¢, at the pro- 
peller are actually consistent with one another. 
The twist in the shaft CD 


7 sink, + M(—kl,sink 1, + coskl,) | +My 


0, — 0.= 
mm. , - , 
pn kh + M(—kl, sin kl, -| cos") ) b+ My 


(— kl, sin kl, 4- cos kl,) + 


2 2 po 
=". A { sink 1, + M(—ki,sink l, + cos kl,) } 
. (i) 


The second expression is deduced from the twisting 
moment (T', + T,) already expressed in terms of 


5 times the 


9 
« 


p, the actual value of which is 


frequency of vibration per minute (say, F), N being 
the modulus of rigidity, and J the polar moment 
of inertia of the shaft. 





Returning to the shaft A 
p and k may be obtained by noting that p corre- 
sponds to the frequency of primary vibration of 
a uniform shaft of length Ee mass moment of in- 
ertia m per unit length, and polar moment of 
inertia J. This gives 


paaa/ ahs . <2. Sale 
m 


Substituting this value in equation (i) gives 
the frequency equation, in which k is the only 
unknown, viz., 





M M kl, 
(cos kl, — kl, sin kl,) (1 - Sem ) 
ag 


sin k 1,( kl, — a) =@0 . (m) 


The equation is readily solved by substituting 
numerical values and evaluating the L.H.S. for 
several values of &, using interpolation to obtain 
the final value. The value of p, and hence F, 
follows from (ii) above. The equation has an 
infinite number of roots, corresponding to the 
different modes of vibration of which the system | 
(on the assumptions made) is capable. Actually, 
only the two or three lowest roots are of interest, 
and for these it is readily verified that the assump- 
tion of uniform distribution of the engine masses 
does not introduce appreciable error. 


Taking as an example an engine having the 


following particulars :— 


1, = 185 in. 
1, == 19-8 in. 
ls == 3,050 in. 
M, ~~ 1,670 Ib.ft. 
M = 16,600 Ib.ft.* 
m == 31-2 Ib.ft.? per inch. 
J == 552 in.4 


Equation (iii) becomes 


(cos 185 k — 19-8 k sin 185 k) (10-94 1,623,000 k?) 
0-O187 
sin 185 k (3,050 k— k ) = 0 
Kor k — 9-0026, the value is 0-37, and for | 


k =- 0-0025, the value is -+ 0-67, whence by 
interpolation, the lowest root, corresponding to the 
primary vibration is k = 0-002565 in. 

In substituting in (ii) m should be converted to 
lb. in.2 per inch in order to keep the dimensions 
right, and N may be taken as 11-9 10° Ib. 
per in? 

Hence 


Seis af 2 x 12 x 11-9 X 106 x 552 
Pp 0 002565 ie are hae 


61-1 


Ff, 583 per minute. 


Fo 1,985 per minute, and for the three-node 
Fs; 5,310 per minute. 
Independent calculation by the engine builders | 
for this engine gave for F; and F,, respectively, | 


agreement. Part of the discrepancy in the case 
of F is probably due to a slightly different value 
assumed for the virtual inertia of the propeller, 
and possibly also for the modulus of rigidity of the 
material, 


B, the relation between | CUR 


! 

ite : : | 
Similary, for the two-node vibration, { 
{ 

| 


| 
| 
| 
595 per minute and 2,010 per minute, in =| 





CHANNELS. 

By Herpsrt Cxatiry, D.Sc. (Eng.), M.Inst.C.E. 
| (Concluded from page 197.) 

| Comparison of Channel Bends with Pipe Bends.— 
|4 great deal of study has been given to the resist- 
ance of bends in pipes, but there is an extraordinary 
diversity in the experimental results. It seems 
to be certain that, when the radius of the centre 
|line is equal to the diameter, the energy loss per 
| unit mass at a 90 deg. bend is comparable with the 
| kinetic energy of straight flow, and at a distance 
| of some 50 or so diameters along the pipe from the 
| bend, the disturbance due to the bend practically 
|disappears. For bends of radius from one diameter 
up to, say, ten, the loss of head due to the bend 
(separated from the simple effect of length as in a 
straight pipe) is very uncertain. In some observa- 








tions it increases with d after passing a minimum, 


with a maximum at values of . from 6 to 18. 


Studies made at the University of Iowa (Free- 
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| Double helical currents in closed curved pipe. 
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| Outside of curve. 


Bottom 
Thomsors helical current in open curved flume. 


Open top 





Bottom 
Gibson's double helical currents in 
straight open flume. 
(Note: Moller gives concave free surface 
instead of convex) 


man’s Hydraulic Laboratory Practice) with threads 
trailing in the stream show that the secondary 
or induced transverse current is radially outwards 
at the centre of the pipe, radially inwards at the 
top and bottom of the pipe, upwards and down- 


It is worth noting that, in this particular case, |Watds from the centre at the outside of the pipe, 


good first approximations to the various frequencies 
can be made as follows : For the primary vibration, | 


consider only the flywheel and propeller, i.e., put | gives a similar result. 


ho =H, This gives 


0 in equation (iii). 


M ME, 
' M, m 
or 
= (M -} My) m 
™ LMM, 
g@NJ(M + M)) 
f LM, 


which is at once recognised as the expression for a 
uniform shaft with a mass at either end. 
gives F, =. 589-5, a difference of 1 per cent. For 
the higher modes of vibration, the propeller mass 
may be neglected, which means that the only terms | 
in equation (iii) to be considered are those having | 
M, in the denominator. The equation becomes 





m 
k sin kl = 0 } 
and the solution for two nodes is k = 0-00870, 
F, = 1,975, a difference of 0-5 per cent. 


(cos kl, — kl, sin kl,) M +- 








and downwards and upwards to the centre at the 
inside of the pipe. (See Diagram a.) Zur Nedden 
Thomson’s flow in curved 
channels resembles that in the lower half of the 
curved pipe. (See Diagram 6.) Gibson (Proc. Roy. 
Soc., vol. 82, 1909, pages 149-159) has shown that 
gravity and side friction cause similar double-helical 


‘flowin a straight channel, downwards at the centre 


and upwards at the sides (See Diagram c.). Moller 
has found similar currents. Diagram d_illus- 
trates the possible combined transverse flow at 
an open bend in an alluvial channel, a weak 


This | Gibson effect being indicated at the outside of | t 
| of centrifugal force (or to speak more precisely of 


the curve. 
Méller records (Freeman, Hydraulic Laboratory 


| Practice) a difference of as much as 30 deg. between 


the direction of surface and bottom currents at 
bends, indicating transverse velocity components 
of an order of one-quarter the scalar magnitude 
of the average current. He says the under-currents 
move in more curved paths than the surface ones, 
the ratio of the radii being the inverse of that of 
the squares of the resultant velocities. 
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VATURE EFFECTS IN ALLUVI AL | In both cases of pipes and channels, it is clear 


that the centrifugal radial component of flow 
occurs in the locality of maximum longitudinal 
velocity, and the centripetal counter flow required 
by continuity occurs at the contact surface where 
longitudinal velocity is checked by friction. The 
vertical currents follow from continuity require- 
ments. An electromagnetic analogy can be drawn, 
but the helical current does not reverse its rota- 
tion with reversal of the stream. The down- 
ward flow at the concave is the so-called ‘“ under- 
stow.” The “head” due to the transverse 
slope is, of course, associated with this transverse 
current. 

In drawing any comparisons, it should be observed 
that, in a closed pipe, the changes of potential show 
as pressure differences, whereas, in the open flume, 
they must become changes of head, appearing as 
elevations or depressions of the free surface. The 
transverse slope, is, of course, the most noticeable, 
but there may be a curvature of surface, and there 
certainly must be some longitudinal variations of 
slope. In pipes, there seems to be a tendency to 
irrotational flow at the bend, so that the highest 





Outside of Curve. Inside of curve. 
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(e309) ‘ 
Possible combined transverse flow at 
open bend in alluvial channel, showing 
a weak Gibson effect at outside of curve. 
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, velocities may occur near the inside of the bend 


Inside of curve. | This is not the case in an open stream. 


With regard to the longitudinal slopes, the ques- 
_ tion of change of sectional area is very important. In 
| rivers in alluvial soil there may not be much change 
|of area in the cross section at a bend, but there is 
|a change of shape, and while the mean longitudinal 
velocity is about the same, there is a greater varia- 
tion of longitudinal velocity across the section at 
the bend than in the straights. We might thus 
reasonably expect greater slopes at the bends than at 
the crossings between bends. The opposite occurs 
with weirs or rapids between deep pools in relatively 
straight channels, but,in this case, the steeper slope 
at the weir is due to the increased velocity caused 
by the reduction of cross-sectional area. It is by 
no means certain that the experimental results at 
bends in flumes of uniform cross section are good 
guides to the behaviour of natural streams in 
alluvium, since the latter change in shape, if not in 
area, at the bends. Presumably, on the principle 
of minimum potential, the stable shapes of cross 
section involve maximum kinetic energy, in so far 
as it is consistent with the frictional resistance. 
The observed fact that, in pipe bends, the disturb- 
ance does not disappear until after a length many 
times the diameter has been passed, clearly indicates 
the probability that, after a bend in a channel, loss 
by eddying may affect a considerable length of the 
reach below. This is well shown by the reciprocal 
influence of bends in a river. Another interesting 
observation is that, once the helical current has 
been established by a rotation of 90 deg., less 
energy is required to maintain it, which suggests 


| that the loss per degree of curvature will diminish 


with the total curvature provided there is no 
reversal of the curvature. 
Transverse Slope in Alluvial Channels.—The effect 





the conservation of linear momentum) causes the 
water to pile up at the outside of a bend in an 
open channel. At the Pootung Point bend in the 
Whangpoo, when ihe mean velocity is about 3 ft. 
per second, a difference of about 4 in. has been 
observed between the two sides of the channel. 
which is about 1,300 ft. wide at low water. 

(1) The formula used in connection with the 





super-elevation of the outer rail on railways 
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can be used to determine approximately the cross 
slope : 
v2 
tan yy = gR’ 
where v is the mean velocity, R is the effective 
radius at the vertex of the curve, and g is the 
gravitational acceleration. 
If R is taken as the minimum thalweg radius 
(1,000 ft. at Pootung Point), we have 
9 
32,000 
As the width is 1,300 ft., and the slope is assumed 
to be uniform, the difference of elevation 


tan y = 


9 F Ez. 
= 33,000 * 1300 = 396 *. 
= 3-6 in. 

(2) If the water moves in a forced vortex round 
the curve (velocity proportionate to radius, assuming 
concentric flow), we have 

vt K2r? KK? 
tan yy = ae 


Ah = tan ¥ Xx width 





ge. gr  g 

r = x% 7 

Ah = dni ie ee 
r=f 29 


- 2 a — mf) 
2g xe 
where v, is the mean velocity at a radius 23, and 2, 
and x, are the distances of the two banks from the 
centre of curvature. 
If vy = say, 5 ft. per second 
z,; = 100 


a = 1,400 

zz, = 1,000 

A = 2) 196 — 1 0-76 ft Pee 
Ah= 64 100 40 1t., Say 9 in. 


This figure is too large, as the velocity outside 
the thalweg does not increase with the radius, but 
on the contrary, diminishes :— 

(3) According to Géckinga,* as quoted by Ripley, 
the value of h in metres is 

Ww 
0-47 v2 logy ( ix 4 
where v is the mean velocity in metres per second, 
w is the half width, R is the radius of the outer 
low-water line. 

If W = 650ft., and R is 2,000 ft., W/R = 0-325 
log (1 — 0-325) = log 0-675 = 1-8293 = —0-1707, 
and v = | metre per second. 

h = 0-47 x — 0-1707 = — 0-08 metre, say—-3-2 in. 


Géckinga’s formula, which is very awkward in 
this version, is apparently derived in an arbitrary 
manner from Grashof’s form (b = whole breadth, 
p = radius of convex shore) 


ve b 
ness s. (1 +5) 
l q OLe p 


which can be written 





R-2W 


which, for the same quantities, is 0-235 x logy, 
2-857 = 0-11 metre = 4-4 in. 

Grashof’s formula assumes uniform velocity 
throughout the section and has no real superiority 
in respect to facts to (1) above. 

(4) If the water forms a free vortex (i.e., the 
velocity varies inversely as the radius) 


= 0°235 V? logy (1 + one ) 


eednc © wt 
me gr ge 
[Zs 2 
h= | tan Wdr = — = (= as =) 
r g \x.2 Ed 


2 
JT 
Ree a Ll we... « FS 
39 “3 (= i. za) 7 24 2 aye gt 


where ,, X}, 2%, X4 are as in (2) above. 
This gives, in foot units, 


j= 
— 








es wx (1 1 ) - es 2,500 
+ < (1 — j42) = approximately —7 
nearly 40 ft. 
* Townsend quotes Géckinga’s formula as y = 0-235 


log ( 1+ m) where x is the abscissa from the centre 


line and R is the radius of the centre line (trapezoidal 
conduits). ‘This can only be true for the outer half of the 
stream, and is very incorrect for the inner half. 





This is obviously absurdly incorrect and errs in | are best known, but also their affiliated or subsidiary 
presuming a high velocity on the inside of the curve. | works and organisations. In conformity with its 
Actually the velocity diminishes towards the shore | title it deals first with detail design of such things 
on the inside of the thalweg. as chains, barrels, hooks, grabs, tongs, brakes, and 

(5) A combination of (2) and (4) for the breadths | makes a thorough study of spur, worm, and screw 
inside, and inside of the thalweg, respectively, more | gears. In this particular section, however, we do 
nearly conforms to the actual distribution of the | not notice as much stress as we should have expected 
velocity and gives on the attempts made to increase individual gear 
vi? (mS — 29 | xe — xe ratios, which, in combination with low motor- 
29 (: a a ) | speeds, certain German makers have experimented 
Inserting the prescribed values with in order to make a cheaper crane, and one more 

; |sensitive to sudden demands for change of speed. 
25 (100 — 1 | 196 — 100 The treatment of track-wheels, is, however, notable 
64 ( 1000 196 for an endeavour to direct attention to a usually 


As both the vortices (free and forced, respectively) | neglected point; to wit, the elastic support of 
are checked by friction at the banks, the effective |crane rails, and retains the standard constants in 
velocities are less, so that this value is still a little | the formule for permissible wheel loads, 880 BD 
too high. for cast-steel, and 350 for cast-iron wheels. We 

(6) A closer approximation could be obtained from | do not agree, basing our opinion upon some recent 
a velocity distribution obtained by meters, arith- | experiments, that this great discrepancy is justified, 


metically integrating the corresponding slopes over a | except on the grounds of employing greater factors 
series of strips. |of safety for iron castings. After a similar treat- 


a) !ment of chain tackles and crab winches, which 
A H a >> [= = ar| | 


| brings the first half of the book to a close, the author 
ap . Pe . | then treats of cranes in general. In allowing him- 
Bie ge ins * fae age lag — self ~_—— re peges for — - 0s set sy et 
‘ i since the ave 

observations at other places it can be shown that ‘ae si phe Pa os oneal pur- 
euccan Paeacaaaes een | poses for which cranes have been designed, and he 
: F . _|deals with them all, including derricks, wharf 
Piercy = pe aio a ee te cranes, steam, electric, Diesel and accumulator- 
5; “A, : |driven travelling cranes, hammer-heads, trans- 
effective radius, so that with channels of the same | porters, furnace chargers, grabbing cranes, &c., &. 
relative curvature and equal velocities the cross | (5).5¢ quently, the crane specialist will find certain 
falls are irrespective of the actual dimensions. This | aps. For example there is practically no con- 
per eins day be quite useful in observations {sideration given to the problem of level luffing, and 
oo gaa 7 |although some engineers regard this as a mere 
Be ys pst tg oe ae eine 28 re | advertising device, it has a large body of adherents. 
. Me y The reader will also regret the small space given 





h= 
2 
v3 


° 
x2 


h= ) = 0-58 ft. = say 7 in. 





; : ee aa : : op, | 5 
earth’s rotation may be of significance in wide swift | to the vexed question of stiffening of plate girders, 


rivers [von Bar, Arrhenius}. In the northern and will doubt that the triangular girder is other 
hemisphere, the slope is upwards towards the right | than an English invention. We have candidly drawn 
bank and amounts to | attention to matters which we should have preferred 
Zvuw-sing_ 4, , ree to be otherwise, but they are small matters in com- 
ga X 10" sing = 9°81 | parison with the solid and well laid out mass of 


where v is the effective velocity in metres per second; | Teliable information contained in a work which is 


w is the angular velocity of the earth in radians | suitable either for the advanced student or the 
| practising engineer. Especially valuable are the 


per second, and ¢ is the latitude. | , 0 
At Pootung Point (latitude 32 deg. N.), this slope is | 1.275 figures, nearly all working drawings of estab- 
lished firms, and the 110 tables of standard dimen- 


less than 10-5 or, on a width of 1,300 ft., about | P . , 
one-seventh of an inch. As this particular curve is | 8ions of details, mechanical, structural and electrical. 
right-handed (looking downstream) this is a deduc- | The final chapter on erection is obviously based on 
tion from the centrifugal slope. long and wide experience. The book is well pro- 
The ratio of the geodynamic slope to the duced, and sound value. 
centrifugal slope is — 
2Rw:sin ¢ 1-46 x 10-4R-sing Modern Architecture. By Bruno Tavur. London: 
ht” pa ce The Studio Limited. [Price 30s. net.] 
, P : . | Fagades of Buildings. By WERNER HEGEMANN. London: 
where R is the effective radius of the curve in} Ernest Benn, Limited. [Price 42s. net.] 
metres ¢ + v, as above. This ratio is large on| Modern Theatres and Cinemas. By P. Morton Suanp. 
curves of great radius, but the actual cross slope is| _ London: B. T. Batsford, Limited. [Price 15s. net.] 
then quite small. Geographers do not seem agreed Kraftwerksbauten. Berlin: Siemens-Schukert. 
ry “ce ° ” 2 
as to whether this geodynamic slope causes per-| WHAT is called the “new architecture” is not 
ceptible results; in any case, they must be often represented by any considerable number of buildings 


masked by curvature effects and the differences of |‘ this country, and it is probable that the extent of 
soil on the banks. its applications in Holland, France and Belgium, 


with which countries it is particularly associated, is 
apt to be over-estimated owing to the attention paid 
to its manifestations as compared with more ordinary 
structures. Its protagonists are rather self-con- 
Die Hebezeuge—Berechnung und Konstruktion der Einzel- scious and inclined to be a little strident, so that 
teile, Flaschenziige, Winden und Krane. By Huco they have managed to attract more attention than 
BeTHMANN. Brunswick: Friedr. Vieweg und Sohn | their numbers, perhaps, warrant. We do not know 
A.G. [Price 20 marks. ] the official definition of the new architecture, or if 
Tuts, the eighth edition of a work naturally better | there is one, but it may apparently be described as 
known in Germany than in this country, retains its|an attempt to utilise modern steel and concrete 
general lay-out, but, in detail, especially in its | building methods in a logical way, and to design 
illustrative examples, includes the outstanding | buildings so that the proportion of their parts and 
advances in practice since the war. In this respect, | their relation one to another results in a pleasing or 
we find very attractive a number of collective | beautiful structure, without any need arising to 
sketches in which are shown, for a number of types | decorate it with extraneous ornamentation. It is 
of special-purpose cranes, typical specimens of con- | contended, we understand, that adherence to these 
struction, starting with the first made, at historical | principles allows a more effective use to be made of 
intervals of some 10 years or so, drawn to the same | these modern building methods, in that they are 
scale and grouped in one picture, very strikingly | not perverted by forcing them to imitate the styles 
portraying the advances, at least in size, that | of earlier generations and earlier materials. 
have been made. Another feature, indicating the| This intention sounds reasonable and commen- 
essentially practical nature of the work, is a care-|dable. In practice, however, the system does not 
fully compiled list of the principal German crane | always work out in quite the way that might have 
builders, giving not only the types by which they! been expected, and many buildings of this school 
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appear to contain features introduced, not because 
the purposes of the building made them desirable, 
but because the materials of construction made them 
possible. The fact that reinforced concrete can 
be adapted to construct a building of almost any 
form is no good reason for utilising that property to 
ugly or inconvenient ends. One of the more 
striking examples of what can be done with this 
material is given by one of the designs for the House 
of Labour in Moscow, illustrated in Mr. Hegemann’s 
book. This is in the form of a turbo-generator set. 
It is possible that the building might have a not 
unimpressive appearance, but much interior con- 
venience must have been sacrificed to the fantastic 
exterior. This is an extreme example, but this 
modern architecture offers many lesser cases of 
features in buildings which appear to have been 
determined by the fact that it was possible to build 
them, not by the fact that they were necessary or 
desirable. 

It is of great interest to note that Mr. Bruno Taut 
is inclined to think that American silo buildings 
have had much influence on the development of 
modern architecture. Such buildings certainly 
come within our definition. They carry, as a rule, 
no external ornamentation, and obtain their impres- 
sive effect purely from the proportions of and 
relations between the cylinders and rectangular 
bodies from which they are built up. It is possible, 
however, that this architectural success is acci- 
dental—the component parts of these buildings 
necessarily vary sufficiently in shape and proportion 
to build up into a satisfying whole—and it hardly 
seems possible to argue directly from them to the 
ease of a small villa—on the same system a dwelling- 
house would presumably be a rectangular box. A 
direct relation of this kind is, however, apparently 
assumed by Mr. Morton Shand, who regrets that 
the new theatre at Welwyn Garden City is not 
more in harmony with the adjacent Shredded Wheat 
Company’s factory. This latter structure, of which 
an illustration will be found in our issue of June 10, 
1927, is of the same class as the American silo 
buildings to which we have referred. 

It is in this application of the new architecture 
to domestic buildings that the greatest controversies 
between architects appear to arise. One of the 
early and more famous examples of this application 
lies in the blocks of flats built in Amsterdam shortly 
after the end of the war. Both Mr. Taut and 
Mr. Hegemann illustrate a well-known block 
designed by de Klerk, but while Mr. Taut finds that 
the architects’ “arbitrary juggling with form at 
least imbued these first and extraordinarily auda- 
cious features of his enterprise with a captivating 
charm,” Mr. Hegemann thinks the ‘“ wildest excesses 
resulting from the irresponsible mania for originality 
can be found, perhaps, in the notorious ‘new’ 
buildings of Amsterdam.’ We do not feel that it 
is necessary to intervene in this quarrel, and will 
content ourselves with saying that this building 
appears more satisfying than the “ Victorian ” 
block alongside, as it is probably equally more 
satisfying to live in. 

As any new movement, intellectual or otherwise, 
is likely to run to excess in some hands, there is no 
need for surprise that some startling structures 
are erected at the present time. These excesses are, 
however, but fever points in a movement which 
has certainly spread throughout Europe. Whether 
the movement is to be described as the new archi- 
tecture or not is a matter of opinion, but evidences 
of its existence are available on all sides. A casual 
glance at the majority of office blocks or large shops 
built in the last few years will be sufficient to 
convince anyone that they could not have been 
built before the war. They differ from older 
buildings largely in a simplification of ornament, and 
a consequent greater reliance on proportion and the 
relation between surfaces for effect. These are 
features of the new architecture, but it appears 
likely that they may be as much due to economic 
pressure as to a conscious artistic development. 
Modern methods and modern labour conditions 
have rendered much of the ornamental elaboration 
of an earlier day economically impossible. 

Whatever its origin, this movement has affected 
factories and workshops equally with domestic and 
commercial premises, on the whole very favourably. 





One cannot know what William Blake had in mind 
when he referred to ‘‘ dark Satanic mills,” but his 
epithet may well be applied to many of the factory 
buildings of nineteenth-century England. Apart 
from their coat of grime, these structures were in 
themselves crude and frequently ugly. Something 
of which the new architecture has given to works 
buildings in exchange is well illustrated in the 
Kraftwerksbauten of Messrs. Siemens-Schukert. This 
consists, in the main, of large reproductions of 
photographs of recent power houses constructed by 
the company. As we understand, it claims to 
illustrate no particular school of architecture, but 
does very definitely show the impressiveness and 
even beauty which is achieved in this class of building 
at the present time. 

As architecture is a subject with which everyone 
is necessarily brought into contact, a study of these 
four books may be recommended generally, particu- 
larly from the point of view of the remarkable 
collection of photographs of buildings, old and new, 
which they present. The old are mostly confined 
to Mr. Hegemann’s work, and although he does 
not neglect the new, many will like to turn to the 
quiet dignity illustrated in the photographs of 
Georgian London and examples in Continental 
cities of the same period. As will have been gathered 
from our two quotations, Mr. Hegemann and 
Mr. Taut have very definite opinions to express. 
Mr. Shand is in no way behind them in this respect. 
He is an entertaining writer, however, although 
many will not agree with all he says, nor admire all 
he illustrates. We need not attempt an estimate 
of the relative success of the various very modern 
buildings with which he deals, but would particu- 
larly instance some examples of the handling of 
large flat wall surfaces, without windows, which 
he illustrates from Berlin; we would commend 
them to the architect who produced the deplorable 
brick wall forming the side of the new Empire 
Theatre in Leicester-square, the sanctioning of 
which for the centre of London, by the responsible 





administrative authority, it is difficult to under- 
stand. 


Physical Metallurgy. Laboratory Manual, By NorRMAN 
Ik. WotpMaANn. New York: John Wiley and Sons, Ine. ; 
_ : Chapman and Hall, Limited. [Price 17s. 6d. 
net. 

THis book, which has developed from courses 

given at the Post-Graduate School of the United 

States Naval Academy, is described as a laboratory 

manual, and ably fulfils this purpose. It is divided 

into a series of experiments, the object of each being 
stated with references to the sections in various 
text-books and other publications dealing with the 
particular point under investigation. The mate- 
rials and apparatus required are scheduled, followed 
by a brief statement of the underlying theory and 
details of the procedure to be adopted. Thereafter 
the results to be expected from the experiments 
are given fully, with numerous reproductions of 
photomicrographs. The explanations of the latter 
are very complete, each one being discussed as far 
as possible in relation to the history, microstructure, 
chemical analysis, physical properties and uses. 

While it is highly desirable that all the experiments 

be carried out, there are many cases where this is 

not possible. For such circumstances the volume 
will prove a useful book of reference, extending and 
emphasising the information directly obtained. 

The effective performance of physical investi- 

gations necessitates a clear understanding of the 

operation and adjustment of the apparatus em- 
ployed. The author has therefore included preli- 
minary experiments covering the use of the 
microscope and the calibration of a thermo-couple. 

The polishing and etching of sections for microscopic 

work is described with illustrations of the various 

stages, also the preparation of photomicrographs. 

Similarly, the macroscopic examination of metals 

and alloys is discussed, examples being given of 

crystalline, mechanical and chemical heterogeneity, 
as revealed by this method. Other experiments 
deal with cooling curves and thermal equilibrium 
diagrams. A large number of materials are studied, 
including irons, steels and non-ferrous alloys, with 
the effects of different heat treatments. There are 





included experiments on carburising and case- 





hardened materials, also on the effect of nitriding. | 
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The statement that heating steel above a tempera- 
ture of 480 deg. C. in an atmosphere of ammonia 
increases the surface hardness is rather sweeping, 
since this does not always produce an adherent case. 
It would almost appear desirable to limit the term 
nitriding to the effect of such treatment of one of 
the Nitralloy series, in view of the outstanding 
results so obtained. It isnoted that the specimens 
of Nitralloy G, of which photo-micrographs are 
reproduced, are stated to have been treated at 
510 deg. F., which should, of course, be 510 deg. C. 
(950 deg. F.). This is the only instance observed 
of reference to the Fahrenheit scale in the whole 
volume. The examples dealing with welding, 
brazing and soldering, and defects in metals are 
well chosen and instructive. The sections dealing 
with high power and X-ray metallography are 
equally valuable and serve to complete the study 
covered by the title, although beyond the scope 
of practice in most laboratories. 


Rapid Methods for the Chemical Analysis of Special Steels, 
Steel-Making Alloys, Their Ores, Graphites, and 
Bearing Metals. By CHARLES MoRRIS JOHNSON. 
New York: John Wiley and Sons, Inc. London: 
Chapman and Hall, Limited. [Price 37s. 6d. net.} 

Tuts is the fourth edition of a work which first 
appeared in 1908 and is recognised as one of con- 
siderable value, although naturaliy mainly written 
with regard to American conditions. In its present 
form it consists of the third, 1920, edition, slightly 
altered, with the addition of extensive appendices— 
the number of pages being increased from 552 to 
729. In passing, it may be noted that the list of 
contents gives the index of the third edition, not 
reproduced, but not that of the present book, which, 
however, is to be found at the end of the volume. 
The index is fairly comprehensive but by no means 
exhaustive. This is rather unfortunate, especially 
in view of the careful and clear manner with which 
the letterpress has been prepared, as stated, for 
the special benefit of the novice, who may find 
some little difficulty in locating the information he 
desires to obtain. 

Occasionally it is not pointed out in the appen- 
dices that there is an alteration from what is to 
be found in the earlier portion of the book. The 
increase in size is really greater than that indicated 
by the mere number of pages, owing to the adoption 
of smaller type for the new sections. The third 
edition, besides numerous analytical methods, 
contained useful information about laboratory 
equipment and special apparatus developed by the 
author and used in laboratories under his control. 

The appendices give further particulars regarding 
the determination of carbon, sulphur, cobalt, 
nickel, chromium, vanadium, molybdenum, copper, 
tungsten, zirconium, arsenic, antimony, tin, alu- 
minium, titanium, &c., in steels of various composi- 
tions, with the precautions to be taken and correc- 
tions to be made according to the other elements 
present. Detailed instructions are given covering 
methods only indicated in the earlier edition, 
several modifications being introduced into the 
procedure and also with regard to the times required 
for the completion of the reactions. In analysis, 
in spite of many washings, there is the chance that 
a small amount of the element being separated out 
is not actually obtained. To cover such an even- 
tuality, correction factors are given in several 
instances, based on experience with the methods 
described. A useful feature is the time schedule 
covering the various stages of carrying out a parti- 
cular analysis. Other sections give further infor- 
mation on the sampling and analysis of coal, acidi- 
metry work, micro and macro examination of steels 
and non-ferrous alloys, and spheroidising of steel 
with chemical tests for annealing. 








Tue InstituTION oF NAVAL ARCHITECTS.—The 
seventy-second annual meeting of the Institution of 
Naval Architects will take place from March 25 to 27, in 
the lecture hall of the Royal Society of Arts, John-street, 
Adelphi, London, W.C.2. The Chair will be occupied by 
the President, Lord Wester Wemyss. The annual dinner 
will be held at 7.30 p.m., on March 25, at the Connaught 
Rooms, Great Queen-street, London, W.C.2. At the 
invitation of l’Association Technique Maritime et Aéro- 
nautique, the summer meeting will be held in Paris early 
in July, 1931. Subsequently, a visit will be paid to one otf 
the shipbuilding centres of France. The offices of the 
Institution are at 2, Adam-street, Adelphi, London, W.C.2. 
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BELLOWS FALLS HYDRO-ELECTRIC 
DEVELOPMENT ON THE CONNEC- 
TICUT RIVER, U.S.A. 

(Concluded from page 163.) 

THE electrical connections of the station and out- 
going system are shown in Fig. 57, below. The 
switch room is on the downstream side of the gene- 
rator room, as shown in Fig. 33, Plate X, ante. The 
*bus structure is on the main generator floor down- 
stream of the generators. Current flows from the 
machines through a transfer ’bus to 6,600-volt oil 
switches, located on the balcony floor in a compart- 
ment alongside the switchboard room. The latter is 
situated towards the outside of the power house, and 
from its windows the entire high-tension electrical 
switch structure, just below, can be surveyed. From 
the oil switches the current returns to a second 
transfer ’bus, and thence to the 6,600-66,000-110,000- 
volt transformers. These are located just outside the 
power house on its downstream side and stand on 
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collected on the site, besides overturning an oil 
switch, undermining some of the piers, and washing 
out a great quantity of the back fill which, at the 
time, was almost completed. 

A test of somewhat unusual interest was carried 
out at this station sometime after it was completed. 
In order adequately to explain the steps taken, 
reference must first be made to the salt-velocity 
method of measuring flow, devised by Professor 
C. M. Allen, of Worcester Polytechnic Institute, 
Worcester, Mass. The opportunity was taken to 
check meter readings against results by this method. 

The method is based on the fact that salt in 
solution increases the electrical conductivity of 
water. In carrying out such a test, a salt solution 
is introduced near the upper end of the conduit, 
and the passage of the solution across one or more 
pairs of electrodes at other points is recorded 
graphically by electrical recording instruments. 
The passage of the salt solution between two points 





is accurately timed, and when the cross section or 


arrival of salt solution at the electrode station 
as well as the time of its introduction into the water 
at the dosing station. The dosing apparatus 
laid in the bed of the canal consisted of 38 pop- 
valves, which opened when a chosen pressure was 
reached and closed when it fell below this limit. 
These were arranged in 10 vertical rows of five 
each, on cross-arms carried by vertical feeders 
which were connected, through a header and an 
8-in. quick-acting valve, with the large steel pressure 
tank. Part of the dosing system is shown laid 
on the ground for testing in Fig. 67, page 272. Fig. 68, 
on the same page, shows the pressure tank on the 
bridge over the canal where the dose was injected. 
The tank received at each charge about 800 gallons 
of concentrated salt solution from the mixing vat 
directly above. An air compressor was used to put 
the solution under about 85 lb. pressure, this being 
employed to force the solution quickly into the 
canal when the quick-acting valve was opened. 
The salt dose then travelled downstream with the 
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the rock cliff, through which the draught tubes 
have been tunnelled. They are clearly shown in 
Fig. 38, Plate X ante, and their position is indicated 
in the plan, Fig. 26, page 161 ante. These trans- 
formers can be transferred to the power house for 
attention by means of a track, also shown in the 
latter illustration. 

'’ From the transformers current is taken to the 
66,000-volt and 110,000-volt switch yards, from which 
power is transmitted to the various points of the 
general system, shown in the map given as Fig. 1 of 
this article (page 97 ante). A plan of the 110,000- 
volt yard is given in Fig. 61, page 264. This sup- 
plies at present two main outgoing lines to Pratt’s 
Junction, as shown in Fig. 57. The 66,000-volt 
yard is shown in Figs. 58 to 60, page 264. It 
connects with Vernon and Charlestown. The 
connections from the main step-up transformers to 
the switch yards, and the general direction of the 
out-going lines, are shown in the plan previously 
referred to (Fig. 26). 

It may be mentioned that the flood of November, 
1927, brought down so much water that the forebay 
walls were over-topped, and torrents poured down 
on to the switchyard area. The water rose toa 
level with the top of the concrete piers carrying the 
structures, and carried away a good deal of material 
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volume of the penstock or canal has been carefully 
determined, the discharge can at once be calculated. 
This method was used in determining the discharge 
of the canal above the power house at Bellows Falls, 
constituting, we believe, an experiment on these lines 
on a larger scale than hitherto attempted. The 
principle of the method is simple, but its application 
is complicated by many factors which require special 
apparatus and experience for reliable results. 

At the Bellows Falls station, by the nature of 
the site, it was not possible to incorporate in the 
scheme any water passage within the plant of a 
form suitable for water measurements. Necessity, 
therefore, dictated the use of the headrace canal 
for the purpose of conducting the customary 
efficiency tests of the turbines. 

The volume chosen in this case was that included 
between two previously selected cross-sections of 
the canal, parallel to each other and about 449 ft. 
apart. This volume was carefully computed from 
a special survey made before water was admitted to 
the canal and checked by another survey after the 
test. Since the depth of the water was an important 
factor, continuous observations of surface elevation 
were made during the test. The time element was 
determined from charts drawn automatically by 





the recording instruments, which indicated the 


water. Fig. 70, page 272, shows the apparatus on 
the bridge and the five vertical feeders extending 
down into the water. 

The electrode station is shown in Fig. 69, page 272. 
This shows the upper ends of 30 vertical steel bars 
in insulated pairs, each reaching to the canal bottom 
and each having its own wire leading to the recorder 
in the temporary shelter at the right. When the 
salt solution passed between these bars, as the 
electrical capacity of the water increased, the 
increased electric current was recorded by a curve 
on a moving strip of paper. On this paper the time 
at which the dose was introduced into the canal 
was also recorded, and a clock mechanism caused & 
spark to perforate small holes to give a time record. 
Thus one chart gave all the information necessary 
for the determination of the time required for the 
passage of the concentrated salt solution over the 
prescribed course between stations. 

Figs. 62 and 63, page 265, show the Price current 
meter used for comparison, mounted on the latest 
pattern of boom, with reel and indicator, developed 
by the U.S. Geological Survey. The meter was 
weighted with a 75-lb. lead sounding weight. The 
indicator shows the position of the meter in the water. 

The necessary accurate records of the canal water 





level were made continuously at six float-gauge 
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stations, three on each side of the canal. ‘Two were | 
near the head of the canal, two just above the 
recorder house, and two midway between. Two, 
men took readings on a schedule which kept them 
moving from one to the other throughout each test. | 
At the forebay another observer was posted with | 
instructions to take readings every two minutes, 
recording the time of day for each. This was for 
use in computing the overall head on the plant, in | 
conjunction with the tail-race data. A chain surface | 
gauge of the United States Geological Survey type | 
was set up and carefully calibrated for tailrace 
elevations, and readings were taken on this every 
two minutes. | 
Inside the plant, apparatus was set up in the | 
turbine basement by which the pressure in the scroll- | 
case was averaged during each test. Data were 
also taken in connection with certain pressure | 
connections installed for use in the future to check | 
the turbine performance. In the switchboard room 
were installed the instruments shown in Fig. 64, | 
page 265, for measuring the electrical output of the : 
generators, from which was derived the mechanical | 
output of the turbines. The usual test procedure 
was to set the three turbines at very nearly the 
same gate openings, and hold them there by cutting 
off the governing control. This necessitated the | 
presence of a man at each governor throughout the | 
test to guard against the”possibility of runaways. 
The actual testing occupied two days, Friday 
and Saturday, August 16 and 17, 1929. During this | 
time 10 tons of salt were dissolved and injected | 
into the canal in 68 doses, distributed over a total 
of 14 test runs. Of these, 11 runs were made with 
all three units operating at equal gate openings, 
the other three runs being made with unit No. 2 
shut down and units Nos. 1 and 3 operating at 
equal gate openings. This was done to keep the 
range of flow within smaller limits so that the 
water level would not fall too rapidly during a run. 
Professor Allen’s report on these tests indicates a 
maximum efficiency of 93 per cent. Conservative 
caution in his work dictated certain allowances in 
the time computations, amounting to nearly 2 per 
cent.. to eliminate the effects of canal roughness, 
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water impurity, and other items. Tests of a model 
of the complete hydraulic assembly, including intake, 
scroll-case, turbine and draught tube, justified the 
expectation of a full-size efficiency of at least 
94 per cent. The test results, uncorrected for the 
above allowances, would show nearly 95 per cent. 
All things considered, it seems reasonable to believe 
that the actual efficiency is close to 94 per cent. 
Figs. 65 and 66, page 265, refer to data obtained 
in model tests for the purpose of calibrating “‘ sub- 
Venturis ” for which provision has been made in 
the scroll-cases. although the continuous recording 
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instruments have so far, we believe, not been 
installed. The sub-Venturi consists of the connec- 
tion of two points, one of high and one of low pres- 
sure, in the scroll case, the flow thus caused in the 
connecting pipe being used to gauge the flow through 
the turbine. By means of the model various 
positions indicated were tried, and the predicted 
flows shown in Fig. 65 were obtained, and the best 
position for the sub-Venturi determined. 

In conclusion, we wish to acknowledge our 
indebtedness to the Boston Society of Civil Engineers 
for permission to reproduce some of the foregoing 
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illustrations from its Journal, and also to make use of certain material 
contained in papers by Mr. Edwin A. Dow and Mr. H. B. Kinnison, 
read before the Society. We may conclude by stating that, though designed 
for 60,000 h.p., the plant has operated quite satisfactorily at a maximum 
of 64,000 h.p. for twenty-four hours. 








Fig. 64. Test INSTRUMENTS IN POWER STATION. 
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THE ENGINEERING OUTLOOK. 
VIII.—AGRIcULTURAL MACHINERY. 


AT the beginning of 1930, it was only possible to 
make a gloomy forecast of the prospects of this 
branch of engineering. The best that could be hoped 
was a maintenance of the 1929 level with a possi- 
bility of some improvement in exports, though, 
having regard to the general economic situation, 
even this modest programme was unlikely to be 
achieved. During the first part of the year it 
appeared that these hopes might be realised, but 
during the second half-year a sharp reaction set 
in, which continued progressively to the end of 
the year. The basic weakness of the British 
agricultural engineering industry is the lack of a 
vigorous and expanding home market. Its principal 
competitors, Germany, France and the United 
States, are all important agricultural countries, 
a description which has not fitted these islands for 
many years. On the basis of their home demand, 
these countries have found it possible in recent years 
to penetrate the British market to an extent 
that detracts seriously from its value to the British 
manufacturer. At the present time it may be added 
that the world-wide disadvantage of the agricultural 
community compared with the industrial community, 
resulting from the disproportionate fall in prices of 
agricultural products, has severely contracted the 
farmer’s purchasing power, and made it more diffi- 
cult for him to purchase manufactured articles. In 
addition to the special difficulties of the British 
industry, the year 1930 has, therefore, been marked 
by intensified competition and the necessity of price 
reduction in order to get business. 

The course of British exports of agricultural 
machinery is traced in Table 1, in which their volume 
and value per ton are expressed as monthly averages 
for each quarter for a period of years. 


TABLE I.--United Kingdom Exports of Agricultural 
Machinery. 
: | . ; Index | Value Index 
— — | (1913 per Ton. (1913 = 
4 Be. wi 100) £ | 100). 
| 
1913 6,125 100 40°7 100 
1922— | 
Ist Qr. | 698 11-4 96-5 237-1 
2nd, | 958 15-7 82-6 202-9 
3rd | 880 14-4 89-9 220-9 
4th | B85 14-4 83-6 205-3 
1923— | 
Ist Qr. 983 16-0 79:1 194-3 
2nd, |} 1,715 28-0 76-5 188-0 
3rd 1,282 | 20-9 79-4 195-1 
4th, ..| 1,175 | 19-2 85-3 209-6 
1924— | 
Ist Qr. ..| 1,209 | 19-7 79-3 194-8 
2nd, | 2,331 38-1 71:5 | 175-7 
3rd | 1,550 25-3 84-4 | 207-4 
4th 1,455 23-8 80-0 196-6 
1925- | 
Ist Qr. 1,651 27-0 76:1 187-0 
2nd, 2,354 38-4 75:3 185-0 
3rd 1,982 32-4 80-1 196-8 
4th ,, ..| 1,727 | 28-2 80-9 | 198-8 
1926— 
Ist Qr. ; 722 | «62852 «6| | 8-8 199-5 
2nd, | 1,729 | 28-2 78:9 | 193-9 
3rd 1,906 | 31-1 74:9 | 184-0 
4th, ..| 1,411 | 28-0 83:7 | 205-7 
1927— | | 
Ist Qr. | 1,974 | 20-8 76-6 | 188-2 
2nd, ..| 2,116 24-5 78:1 192-0 
3rd, -| 1,684 -8. | 76-3 187-2 
4th | %6 22-4 78-8 | 193-6 
1928— 
Ist Qr. 1,355 22-1 84-1 | 206-6 
2nd, | 2,278 37-2 77-2 189-7 
3rd 2,009 32-8 80-8 | 198-5 
4th 1,604 26-2 | 76-9 | 188-9 
1929 
Ist Qr. 1,378 22-5 | 77-6 | 190-7 
2nd_s,, 2,246 36-7 | 81-8 | 201-0 
3rd 2.378 38-8 | 77:0 | 189-2 
4th 1,995 | 32-6 | 75-2 | 184-8 
1930— 
Ist Qr. 2,142 35-0 66-1 162-4 
2nd, 2,487 40-6 78-0 | 191-6 
3rd 1,609 | 26-3 81-0 199-0 
4th 961 | 15-7 85-6 210-3 
| 





The total value of British exports of agricultural 
machinery for 1930 was 1,645,000/., a decline of 
225,0001. as compared with 1929, and of 80,000/. as 
compared with 1928. In volume, total exports for 
the year were 21,600 tons, as compared with 23,991 
tons in 1929 and 21,739 in 1928. Exports to India, 


Australia and South Africa showed a large decline, 
but this was offset by a considerable improvement 
in the European markets, amongst which Russia is 
included, so that, on balance, the falling off is not 
considerable. 








In the home market, the progressive sini of | 





British agriculture, as indicated by the decline in| 


the number employed in that industry, has con- 


tinued. Unfortunately, the imports of agricultural | 
The | 
balance of trade in this branch of engineering now | 


machinery have not declined correspondingly. 


shows imports of 700 tons a month, as against | 
exports of 18,000 tons. 
in 1913 were 800 tons and 6,000 tons, respectively. | 
The course of imports in recent years is shown in | 
Table IT. 





























| by a third. The United States alone is supplying 
nearly double the total pre-war world demand 
| outside the producing countries, and until 1930 has 
been increasing her exports rapidly every year. 
Although no statistics of volume are available for 
the United States, those for the remaining countries 
| are instructive. From Table IV it will be seen that, 





The corresponding figures whereas in 1913 British exports exceeded those of 


France and Germany combined in volume, now each 

of those countries individually surpasses us, and 

German exports are double those from this country. 
comparison of Tables III and IV brings out very 
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ee ee aoe tepertnef Agri: | clearly the striking disparity in price between our 
ee eee eer ' products and those of our continental competitors. 
: ~ ¢ Index Value Index The loss of a dominant position in agricultural 
Monthly Volume. (1913 = r Top (1913 = if it be 

Average. (Tons). | “"r90), ite aa (100.) | | engineering is a very regrettable thing, even if i 
| easy enough to understand. The absence of a home 
| | market for the kind of products needed in export 

,_. _ | ” | sini 100 | markets may explain why this business has been 
Ist, Qr 178 | 22-4 | 92-3 298-4 lost, but it is no conclusive argument against the 
2n ” 2 25°2 *e : 
3rd 189 23-8 | 81:8 255-6 | Possibility of its being regained. The present 
4th —-— | — | = moment is one at which it would particularly repay 

Ye ee ogg | 36-2 | 69-7 | 217-8 | British firms to make a determined effort in this 
2nd_,, 594 | (74-7 | 83-8 261-9 | direction. Now prices of agricultural products 
‘ 297 i <S 207-2 
an ry | 7. 4) pig | during recent months have everywhere forced the 

oy a ee sai pene _attention of the agriculturalist to the mechanisa- 
aa ann (| wes 76-5 330.; | tion of agriculture. The United States and Russia 
= 503 63-3 = a: | are setting the pace, and it is probable that the next 

1925— ao vei ie “| decade will see a world revolution in agricultural 
— Qr or = 2 ab |methods. If this is so, the greatest opportunities 
— * 515 64-8 64.8 202-5 in = mons Ay _ a of es 
4th 375 47-2 78-0 243-7 to unfo , and there is no reason why Britis 
oe e . . 

a qr. 1,095 137-7 61-5 192-2 industry should not be in the van of this progress. 
2nd. 585 Lie -3 eg Taking a long view, the greatest agricultural nations 
ath 551 60.3 75.7 | 236-6 - the 7 will Se aaiey ny the re 

1927— mpire, and it wou no more than appropria 
lat Qr. 850 106-9 62-2 194-4 h P iad deal ould he ‘< r ? ith 
2nd | 953 120-0 62-4 195-0 . at ry ne opment shou carried out wi 
3rd 379 | 47-7 69-9 218-4 ritis machinery. 
4th 667 83-9 66-3 207-2 y : ; 

1928— To return to the more immediate prospect, there 

5 96- 2 9 . . . . 
oe = |* +h ir i is no reason to think that 1931 will be as bad a year 
3rd 382 48-1 77-6 242-5 as 1930. In the home market, some stimulus may 
597 "5. 30) = 

Rd = |) a | oe 188-9 | be afforded by the measures contemplated by the 
Ist Qr. 727 | «1d | 60:7 189-7 Government for the resuscitation of agriculture. 
2. 95 7. | 37 919-5 . 

— 2 = | ae | ore | 332° | In the world markets generally, having regard to 
4th .  ..| 709 | 89-2 76-3 238-4 | the contracted purchasing power of agriculturalists 

1930— | : : 
ist Or. .., 970 | 122-0 | 59-7 136-6 | and the low level of prices of agricultural products, 
and 3 702 | 88-3 85-2 = there should be a considerable demand for agri- 
3r¢ is 5 |} 72-8 72- 225- ° . 

a ees 83-4 61-6 201.9 | cultural machinery at very keen prices. The farmer 
a a ea ee cannot afford to pay much for his machinery, 
TABLE II1.--InTERNATIONAL Exports OF AGRICULTURAL MACHINERY. VALUES IN PouNDS STERLING. 
(000’s OmiTTED). 
| 9s, | 1924. | 1925, | 1926. | 1927. | 1928. | 1929. | 1930. 

=—s ] | 

U.K. 2,989 1,530 | 1,804 1,612 | 1,499 | 1,726 1,871 1,645 

Germany* 1,752 1,044 1,766 1,882 | 1,682 1,688 2,288 2,179 

U.S.A. 8,426 13,580 | 16,070 17,660 | 18,550 23,945 28,989 24,844 

France 586 | 619 | 586 548 | 638 830 1,423 1,276 

Total 13,753 | 16,773 | 20,226 21,702 | 22,969 | 28,189 34,571 | 29,944 
* Including reparations. 
TABLE nhdidittersiincncsccciseneinn Exports OF AGRICULTURAL MACHINERY. (VOLUME). 
ascend ee —_——— ; 
— 1913 1924 | 1925. | 1926. 1927. | 1928, | 1929. | 1930. 

— — — — ~— —_ —__— 1 ' - me _ 

kK. 5. 73,498 19,635 | 23,142 20,303 | 19,347 21,739 23,991 21,600 

Germany* 40,090 20,777 | «(38,669 2,540 | 36,245 34,390 47,732 49,339 

France... 12,117 13,488 14,378 19,015 | 16,648 21,453 29,939 29,899 
Total 125,705 53,860 | 76,189 81,858 | 72,240 77,582 | 101,662 100,838 

| | 
| 











* Including 


While the preceding tables show a gloomy enough 
picture of the British agricultural-machinery indus- 
try, the true seriousness of its plight as a factor in 
world competition is best seen from a study of 
international exports. In Table III the declared 
value of the exports of the four principal agri- 
cultural-machinery exporting countries is given in 
pounds sterling converted at the average rate of 
exchange for each year. 

It will be seen from the above figures that, while 
the value of British agricultural-machinery exports 
has fluctuated within close limits, the total average 
value per annum is over 1,000,000/. less than in 
1913; this decline in financial return is even greater 
than appears at first sight. As against this, the 
United States has increased her pre-war figures three 
times, France two and a-half times, and Germany 





reparations. 


but he cannot afford to cultivate at all without it 
at the present level. On balance, it may be con- 
cluded that the year 1931 will show some improve- 
ment, and will mark the opening of a period of better 
opportunity for the industry. 











the members of the Royal Institution, held on February 2, 
thanks were returned to the trustees of the Pilgrim 
Trust for their donation of 16,0001. to complete the 
Building Fund, and to Sir Robert Hadfield for the gift 
of research apparatus. 


MACHINERY IN MALAYAN Mrines.—The annual report 
of the Federated Malay States Mines Department shows 
that, during 1929, the total effective horse-power of steam, 
gas, oil, hydraulic, and electrical plant employed by all 
mines in the Federation was 180,152, as compared with 
158,733 in the previous year. 
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LABOUR NOTES. 


Tue writer of the editorial notes in the February 
issue of the Amalgamated Engineering Union’s 
Monthly Journal believes that the passage of the Trade 
Disputes Bill through the second reading stage should 
‘dispel the timidity, sometimes apparent in dealing 
with Labour’s plan of reforms, inspired by fear of the 
Opposition.”” The majority of 27 goes, in his opinion, 
to prove that the last remnants of the Liberal Party 
in the House of Commons are so fearful of their own 
position that they wil! think hard and long hefore 
they go into the lobby in any decisive vote against the 
Government.” The measure, it is admitted, “has 
still a long way to go before it gets on the Statute Book 
and gives again to trade unionists some of their hard- 
won elementary rights’; but, the writer goes on to 
declare, “‘no watering down of the Bill, as it now 
stands, can be acceptable.” “It is essential,’ he 
says, “that it shall restore the political levy, the 
political rights of civil servants, and the legality of a 
dispute such as that of the national strike of 1926. 
The view expressed by the Solicitor General that the 
new bill would have made illegal such a dispute is not 
an opinion that is held by the Trade Union Movement, 
and we are glad to see that the Trade Union Congress, 
through its president, Mr. Arthur Hayday, has re- 
pudiated this mistaken view. The demand for clarity 
on this point, and the desire of trade unionists to have 
freedom to use the strike weapon does not arise from 
any liking for industrial strife ; but we know from long 
and hard experience the value of industrial solidarity 
as a defensive weapon against attacks on wages and 
conditions. Just as the nations of the world refuse 
to scrap their battleships and disband their armies, 
so will Labour hold fast to the strike weapon until it 
has won its industrial freedom in a more civilised and 
serviceable world.” ~ 

The comment which the average man will probably 
make on these observations is that nobody is seeking 
to deprive the worker of his right to strike. Under the 
law as it stands, he is free to strike if he thinks fit, but 
the object he wishes to attain must be industrial and 
direct. Even the Liberals, who are rather maladroitly 
alluded to as a remnant, probably incline to the view 
that strikes like the stoppage of 1926 are against the 
public interest. The writer’s allusion to battleships 
and cruiser is also none too happy. There is a world 
movement towards disarmament, whereas, if this 
writer is to be taken seriously, there ought to be none 
towards industrial peace. 





In his report of the Council’s proceedings in January, 
Mr. H. W. Hutchinson, the president of the Amalga- 
mated Engineering Union mentions that, at the 
recent conference in London, the Engineering and 
Allied Employers’ National Federation submitted 
proposals dealing with hours, overtime and night- 
shift, the double day shift and/or three-shift system, 
payment by results, the machine question and demar- 
cation. ‘‘ After hearing the statement of the em- 
ployers,” he adds, ‘“‘the unions retired, and, after 
resuming, informed the employers they had agreed 
to submit the proposals to their Executives and meet 
again on February 24.” 


Mr. Findlay, the general secretary of the United 
Pattern Makers’ Association, deals with the matter 
much more fully in the monthly Report of his organisa- 
tion. Copious extracts, running to nearly eleven 
printed pages, are given from Sir Allan Smith’s speech, 
and they are prefaced with these observations :— 
‘** Our unemployment figures are still on the up-grade, 
and we now know what the employers think about it 
all. We duly attended the meeting along 
with the other trades representatives. After the 
preliminaries, Sir Allan Smith, on behalf of the 
employers, made his statement, which occupied twenty- 
four pages of a pamphlet. . . . I do not propose to 
publish it in full, but because of the very serious 
propositions which it contains and puts up to us, I 
think it is very advisable to quote freely. At the same 
time, it should be recognised that no matter how fully 
we quote, no member is entitled to assume that I 
have attempted to summarise or give Sir Allan’s argu- 
ments or case, or the facts upon which his case is built 
up, for the changes he proposes.’ The unemployment 
figure to which Mr. Findlay alludes is 2,442. On 
sick benefit there are 331 members, and on super- 
annuation benefit 446 members. The total membership 
is 11,279. 

Writing in the February issue of the Electrical Trades 
Journal, the organ of the Electrical Trades Union, 
“J. R.” describes the proposals submitted by Sir 
Allan Smith as ‘to say the least, startling.” ‘‘ The 
sting of the attack was, as usual,” he says, ‘“‘in the 
tail, as Sir Allan Smith went on to inform the workers’ 
representatives that unless easement was given on 





the proposals put forward, adjustments would have 
to be made in the present wages. At this stage it 
would be unwise to offer any detailed criticism, except 
to say that the proposals in general are preposterous 
and a deliberate attack on the whole of the conditions 
obtaining in the engineering trade—-which are mainly 
the result of 50 years’ negotiations—and are heartless 
and brutal.” ae 

Of the state of trade, “J. R.’’ says :— There is 
a gradual increase in the number of our unemployed 
members, due to the increasing depression in all sections 
of industry. In not any one of them are we seriously 
affected, but in each of them in certain districts we 
are feeling the breeze. It was predicted by many 
persons well qualified to judge that the New Year would 
see a rapid recovery towards normal conditions, but 
January has shown little towards this end. Perhaps, 
it is too optimistic to expect much improvement at 
the very beginning of the year, as it would be contrary 
to nearly all precedent. It is hoped, however, that 
the sorely-needed revival is close at hand.” 





A benefit plan covering 45,000 employees has been 
arranged by the Standard Oil Company of New York, 
with the Metropolitan Life Insurance Company of 
New York. According to a cabled outline of the scheme 
received by the London Office of the Metropolitan 
Company, the amount of individual insurance which 
may be secured under it, exceeds that of any other 
known plan. There is a maximum group life insurance 
of 4,000/. with the proviso that an additional 2,0001. 
will be paid in the event of the holder of that amount 
meeting accidental death. Accidents are fairly frequent 
in the producing and refining of petroleum. The 
pension features of the plan also go farther than in 
any large industrial plan so far arranged. Male 
workers will retire on pension at the age of 65, with 
an income for life equal to 2 per cent. of their annual 
earnings, multiplied by years of service. The same 
rate applies to women employees, but the retiring 
age in their case is 55. The premium which will be 
paid by the Standard Oil Company to the Metropolitan 
Company will, it is stated, exceed 160,000/. per month. 
The plan is on the contributory principle ; the Standard 
Oil Company and the members of the plan, that is, will 
share the cost. The insurance has been in force since 
January 1, the cost for January and February having 
been met by the Standard Oil Company. 


While group insurance has been far more popular 
in the United States and Canada than in this country 
until the last two or three years, the reverse has been 
the case with pensions. Now, apparently, each country 
is profiting from the experience of the other, and is 
combining group insurance and pensions in blanket 
protection schemes, which shelter workers and their 
dependants from the evils following the loss of a 
breadwinner or poverty in old age. Leaders of the 
insurance business believe that every industry ought 
to provide for the protection and the superannuation 
of its own members, and undeniable progress towards 
this ideal is being made, both in North America and 
in Great Britain. 





The stoppage in the Lancashire cotton industry 
over the more-looms-per-weaver system has been 
ended by the withdrawal by the employers of the 
lock-out notices. The Burnley experiment has been 
abandoned. In a statement issued on Saturday, the 
employers declared that the primary consideration 
determining their action was that an obligation rested 
on them to take a national view of the whole situation. 
Mr. Snowden’s grave warning had also impressed them, 
and likewise the fact that an exhibition to advertise 
to the world the excellence of Lancashire products 
was about to be opened in London. ‘“ We regret,” 
they went on to say, ‘‘ that there should ever have 
been a dispute, and still consider that with goodwill 
on both sides it could have been avoided. The more- 
looms system cannot be ignored. It has proved itself 
successful, technically and economically, and is bound, 
ultimately, to extend, but we realise that in the present 
atmosphere it would not be possible to arrive at fair 
consideration and agreement as to the further extension 
of it.” ee 

The statement claimed, with reason, that the cause 
of the dispute was a sincere attempt on the employers 
part to bring down the cost of production without 
reducing individual earnings. ‘The question of 
ability to compete abroad remains,” they said, “ and 
must receive the earnest consideration of the industry. 
We are prepared to discuss technical reorganisation 
with our operatives when the proper atmosphere has 
been established. By our action to-day, we are making 
a gesture of goodwill. We have every confidence that 
the operatives will respond.” At a meeting held 
subsequently, the Central Committee of the Weavers 
Amalgamation expressed a hope that means would 





be devised by joint consultation to prevent a recurrence 
of such events as those which had led to the dispute. 
They welcomed the employers’ decision and recom- 
mended their members to return to work. Work was 
generally resumed on Monday. 





On February 9, the numbers of persons on the 
registers of Employment Exchanges in Great Britain 
were 1,897,836 wholly unemployed, 627,245 temporarily 
stopped, and 112,050 normally in casual employment, 
making a total of 2,637,131. This was 12,895 more 
than a week before, and 1,117,157 more than a year 
before. Of the total number, 1,890,496 were men, 
74,337 boys, 605,738 women, and 66,560 girls. 





The Unemployment Grants Committee met on 
Monday and approved for Government grant schemes 
of works submitted by local authorities and other 
statutory bodies, estimated to cost 533,000/., and to 
provide employment for about 1,700 men. Schemes 
now the subject of inquiry number 1,091, and are 
estimated to cost 16,200,0001. 





The Berlin correspondent of The Times states that, 
according to the National Employment Institute, 
there were, at the end of January, 4,894,000 unem- 
ployed in Germany, an increase of 129,000 over the 
figure for January 15. Official figures show 3,366,000 
persons in receipt of ordinary or extended relief. The 
covering total of 4,894,000 therefore includes 1,528,000 
persons of unspecified categories, and presumably 
comprises all those out of benefit under the unemploy- 
ment insurance, ineligible for “ crisis relief,” in receipt 
of municipal relief, and so on. The German unem- 
ployment figures usually reach their peak in the second 
half of February. 





Commenting upon the decision of the Trades Union 
Congress General Council to give evidence before the 
Royal Commission on Unemployment Insurance, 
the Industrial Review, an official organ of the General 
Council, says:—‘*So far, the proceedings of the 
Commission have been such, having regard to its terms 
of reference, as to cause grave anxiety to trade unionists, 
both in and out of employment. Witnesses have 
plainly regarded the problem which the Commission 
has been asked to solve as primarily one of economy 
(the terms of reference certainly hint, to say the least, 
that this would be a useful attitude to adopt), and the 
evidence has accordingly tended to lay emphasis on 
all and every allegation of waste and abuse. In the 
atmosphere created by the ‘ revelations’ thus brought 
forward the Commission may quite possibly find itself 
as a body a little slow on the uptake when it comes to 
giving due weight and consideration to the claims of 
those victims of the present system for whose benefit 
the scheme, in theory, exists.” 





“Tt may safely be assumed,’’ this official Trade 
Union organ goes on to say, “‘ that the Trade Union 
Congress witnesses will regard it as their task to dispel 
the notion, cherished in some quarters, that the existing 
scheme is any too much of a good thing from the point 
of view of the unemployed. The terms of reference 
are, fortunately, wide: it is difficult to see, indeed, 
how a competent witness can be barred from raising 
any of the difficulties which occur in connection with 
administration of the scheme. A good many points 
on which the mind of the trade union movement is 
quite clearly made up need to be adjusted before it 
can be said that the defects of the scheme are mainly 
those which can be cured by a little intensive book- 
keeping. The kind of arguments adduced by the 
capitalist press from the Treasury Memorandum (which 
Mr. Snowden has had to explain quite carefully as 
being a piece of arithmetic and not a declaration of 
policy) shows how important it is that the investigation 
should cover the problem as a whole. with at least as 
much consideration for the human, as for the mathe- 
matical, factors involved.” 





Addressing the Governing Body of the International 
Labour Organisation at its recent meeting in Geneva, 
M. Lambert-Ribot, a French employers’ representative, 
stated that in discussions on unemployment, one of 
the two most controversial questions was that of 
hours. The employers agreed with the workers that 
hours should be temporarily reduced during the crisis. 
But they could not agree with the workers in their 
demand for a permanent reduction of hours of work 
as a consequence of rationalisation. The workers con- 
sidered that the development of mechanical processes 
had now reached such a pitch that a five-day week or 
seven-hour day was possible without danger to produc- 
tion. M. Lambert-Ribot considered that the appli- 
cation of a seven-hour day would seriously increase 
costs of production. To do so during a period of crisis 
would produce the opposite effect to that desired. 
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HAND-SPRAYING MACHINE FOR COLD EMULSIONS. 


CONSTRUCTED BY 


MESSRS. 


WALLIS AND STEEVENS, 
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Fie. 1. 


HAND-SPRAYING MACHINE FOR 


COLD EMULSIONS. 


DIFFICULTIES sometimes arise in charging hand- 
spraying machines for road work owing to the wide 
variation in the types of container or barrel in which 
the emulsion is put up for transport purposes. In 
the machine illustrated in Figs. 1 and 2, on this page, 
which is being exhibited at the British Industries Fair 
at Castle Bromwich, by Messrs. Wallis and Steevens, 
Limited, of North Hants Iron Works, Basingstoke, 
Hampshire, the size and shape of the container are, 
however, quite immaterial. A flexible transfer pipe 
is supplied with the machine, and one end of this is 
inserted in the container, the other end being coupled 
to an elbow on the cover of the machine tank. The 
machine is fitted with a hand pump of the plunger type, 
and the pipe communicating with the tank can be 
connected to either the delivery or suction side of the 
pump. 

When connected to the suction side, the opera- 
tion of the pump creates a partial vacuum in the 
tank, which is then filled from the emulsion container 
by atmospheric pressure. The filling operation is 
clearly illustrated in Fig. 1. When the tank is 
charged and it is desired to start spraying, the connec- 
tion referred to is transferred to the delivery side of the 
pump, and the elbow on the tank cover is closed by a 
plug. The operation of the pump then raises the pres- 
sure of the air in the tank above that of the atmosphere, 
and the emulsion is delivered through the spray, as 
shown in Fig. 2. 

The capacity of the tank is 42 gallons, and it is 
mounted with the pump on a three-wheeled trolley. 
The wheel at the pump end is castor mounted for steer- 
ing, and the machine is sufficiently narrow to pass 
through a 3-ft. gate. 


are no moving parts in conta*t with the emulsion. 
The tank is of welded steel, with a large handhole at 
the top and a second handhole at the end to facilitate 
cleaning. 

A safety valve is fitted, together with a gauge 
registering either the vacuum or the pressure. Strainers 
are provided on the transfer pipe and on the 
delivery pipe in the tank, and the filling and delivery 
connections are both mounted on the tank cover, so 
that they can be easily dismantled. The delivery 
connection is provided with two screwed caps, which, 
on removal, permit a cleaning rod to be pushed through 
either the tank delivery pipe or the spray pipe. The 
standard spray pipe consists of 10 ft. of armoured 





Apart from the control cock on | 
the spray pipe, there are no other cocks, and there | 


GRILL FLOORING. 


A new form of flooring suitable for the construction 


station engine rooms and boiler houses, or for use in 
other buildings where such structures are required, is 
now being made in this country by Messrs. Grill Floors, 
Limited, 200 High Holborn, London, W.C.1. The 
floors are built up of sections, each composed of a 
number of steel flats placed on edge and spaced an 
inch or so apart, the spacing being fixed by transverse 
twisted strips passed through slots in the flats to which 





| 


| 


| 








| 
| they are welded. The accompanying illustration shows 
|a landing formed by placing the sections end to end. 
| The twisted strips, it should be explained, are arranged 
|so that the edges project just above the tops of the 
| longitudinal flats, thus preventing any tendency for the 
| foot to slip along the edges of the latter. For fixing 
| the sections, parts of the twisted strips near the ends 
| are left flat, and bolt holes are drilled in the flat portions ; 
| no frame or other special device is needed for attaching 
| the sections to the supporting steelwork. 





of footwalks, platforms, gangways and stairs in power | 


length, and of any reasonable width, but the standard 
sizes, which are the most convenient for handling, 
range from | ft. to 2 ft. 1} in. in width and from 1 ft. 
103 in. to 4 ft. 6 in. in length. 








CENTENARY OF HENRY MAUDSLAY. 


Amone the pioneers in the improvement of both hand 
and machine tools none has a more lasting reputation 
|than Henry Maudslay, who died at Lambeth, on 
| February 15, 1831, a century ago. Born at a time when 
the construction of steam engines and machinery was in 
its infancy, he lived to see an immense advance in 
engineering construction, and himself set a new standard 
in accuracy, refinement and finish. His shops, more- 
over, became the recognised training ground for the 
new generation of mechanical engineers, and _ his 
methods found their way into every machine shop in 
the kingdom. 

Perhaps Maudslay’s greatest contribution to engi- 
neering was his application of the sliding principle 
to the lathe for the purpose of cutting screws. His 
|machine for originating screws and his two screw- 
cutting lathes, made about 1800, are among the most 
interesting of the historic relics preserved in the machine- 
tool collection in the Science Museum, and no one 
|can look at them without admiring the skill and in- 
genuity with which Maudslay solved an age-long prob- 
lem. Whether the idea of a leading screw with change 
wheels was entirely Maudslay’s it is, to-day, difficult 
to say, for Maudslay for several years had the advantage 
of serving under Bramah, and it was probably in 
Bramah’s shops the slide rest was developed. 

Born at Woolwich in 1771, Maudslay began work 
in the Arsenal at the early age of twelve, being employed 
on the filling of cartridges. His father, who had served 
in the Royal Artillery, was then a carpenter in the 
Arsenal, and it was probably owing to this that the boy 
found his way into the carpenters’ shop and then to the 
smithy. Smiles has told us how, when but eighteen, 
Maudslay was sent for by Bramah, who was at a loss to 
find a man skilful enough to construct his newly-devised 
locks, and it thus fell out that from gun carriages and 
the like Maudslay’s attention was turned in another 
direction. For eight or nine years he served Bramah 
and then setting up for himself in Wells-street, Oxford- 
street, he quickly gained a reputation as a skilful 
mechanician. From Wells-street he migrated to 
Margaret-street, Cavendish-square, and it was there 
that he made the famous block-making machinery 
devised by Brunel for Portsmouth Dockyard. This also 





It is claimed | brought him into contact with Sir Samuel Bentham 


hose, and a 5-ft. rigid extension fitted with a control cock | that these floors are light and strong, pass the maximum | and his assistant Joshua Field, the latter of whom 


and nozzle. 
outfit to enable the density of the spray to be varied. 


They can be made of any strength, of any | 


Three alternative jets are included in the | amount of light and air, and are easily cleaned and | eventually became his partner. 
| painted. 


The business growing rapidly, Maudslay, in 1810, 
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POWER-OPERATED STRAIGHTENING MACHINE. 


CONSTRUCTED BY MESSRS. OLDFIELD AND SCHOFIELD, LIMITED, HALIFAX. 











EN CUTER LG 





purchased the old Riding School in Westminster | be exerted on each machine being 2, 8, 12, 20 and 40 tons, 
Bridge Road, Lambeth, and as Henry Maudslay and | respectively. As will be clear from the illustration, the 
Company and Maudslay, Sons and Field, the firm} machine is driven from a motor mounted on a bracket 
became known all the world over as constructors of | behind the column. The drive is taken by multiple 
marine engines. Roberts, Clements, Nasmyth and | Vee belting, the number of belts depending on the power 
Whitworth were but a few who found their way to| to be transmitted, to a worm shaft mounted in the 
Lambeth, and Whitworth’s system of screw threads | column. This shaft carries a steel worm engaging with 
was but a development of Maudslay’s own system. | a phosphor-bronze worm wheel. The latter is horizontal 
Though now swept away, the works were for long the | and concentric with the main hammer-head spindle, 
Mecca of the young engineer, and in engineering litera- | and is bolted to a disc carrying the shoes of an expanding 
ture there are few more entertaining pictures than that | clutch. The general construction of this clutch is 
given of Maudslay in Nasmyth’s autobiography. As | similar to that of an expanding motor-car brake, except 
skilled in the handling of men as in the fashioning of | that there are four shoes instead of the usual two. The 
tools, Maudslay was the friend of many and the enemy | shoes are Ferodo faced, and, when expanded, come into 
of none. His death was occasioned by a cold caught | contact with a ring forming part of the nut by means 
on a return journey from France. At his own desire | of which the spindle carrying the hammer head is 
he was buried in the old churchyard at Woolwich | forced down on to the work. The four wedge pieces, 
beneath a cast-iron monument of his own design, on | by means of which the clutch is expanded, lie parallel 
which there is now an inscription which says he was} with the hammer head, and are connected to a sliding 
*‘ A zealous promoter of the arts and sciences, eminently | collar which is raised or lowered by means of a link 
distinguished as an engineer for mathematical accuracy | motion connected to the foot pedal visible in the 
and beauty of construction, as a man for industry and | figure. The nut referred to engages with a coarse 
perseverance, as a friend for a kind and benevolent | thread on the hammer-head spindle, and at the top 
heart.”” of the machine this spindle passes through the helical 
spring shown in the figure, and terminates - the top 
7 in a collar forming the spring seating. When the 
POWER-OPERATED STRAIGHTENING | hammer head is i ae spring is compressed, 

MACHINE. | and the return movement of the head is effected by 


Wiru the great increase in the mass production of | the spring, the spindle running through the nut in these 
machine parts, the demand for hardened and case- | circumstances. The spindle is prevented from rotating 
hardened tubes, spindles, camshafts, and so on, has | by splines. 
led to a demand for straightening machines which will| The base and column of the machine are a one-piece 
take out any distortion produced in hardening.| iron casting. The work is supported between two 
Machines of varying character have been found neces- | brackets above the table, the brackets being adjustable 
sary for dealing with different types of work, and the | for length, and being mounted on a swinging frame 
firm of Messrs. Oldfield and Schofield Company, | which is normally held in the position shown by coil 
Limited, Booth Town, Halifax, have specialised in this | springs. To straighten the work, suitable distance 
work, and have designed a range of machines to| blocks are slipped in below it at the required points, 
meet every requirement. The model illustrated on|as shown in the figure. A light depression of the 
this page is the most useful for general work. It is| pedal brings the hammer head into contact with the 
made in five sizes, the approximate pressure which can | work, and then brings the latter into contact with the 














distance blocks. The work can then be bent with 
any desired degree of force by a suitable pressure on 
the pedal. A gauge of the clock type, for measuring 
the deflection, is mounted on the swinging frame and 
moves with it, so that movement of the frame itself 
does not affect the gauge reading. The gauge finger 
is mounted on a small hinged bracket attached to 
the swinging frame, and can be seen below the work in 
the figure. It is double-ended, the arms being of 
different lengths for convenience when straightening 
camshafts. The swinging frame on which the work is 
carried is adjustable for height, to minimise the number 
of distance pieces required, and the front portion of the 
frame, on which the work is actually carried, is mounted 
on rollers running on the rear portion, so that the work 
can be rapidly adjusted in the longitudinal direction. 
The wormwheel and worm run in an oil bath, and ball 
or thrust bearings are fitted at all necessary points. The 
friction clutch can be adjusted without dismantling any 
part of the machine. The foot. pedal has an adjustable 
fulcrum, so that a more sensitive control can be 
obtained for dealing with light articles. There is 
an adjustable safety device to limit the downward 
stroke of the hammer, and an adjustable knurled nut 
to limit the return stroke, so that it can be set to stop 
a short distance above the work being straightened. 
Pressing blocks are provided to suit various diameters 
of tubes, together with hammer heads with hard, soft 
and concave faces. The machine is being shown in 
the heavy section of the British Industries Fair by 
Messrs. Jackson and Hunt, 30, Paradise-street, Bir- 
mingham. 








COKE FIRES AND COPPER FLUE- 
BACK BOILERS. 


For some years it has been a common practice 
to employ copper for the manufacture of flue-back 
boilers for kitchen grates, particularly in localities 
where the town water tends to corrode iron rapidly. 
Although this practice has been compulsory in many 
cases, it has not always been regarded as a satis- 
factory solution, as it has been thought that the 
sulphur fumes from coke precluded the use of that 
fuel in domestic grates where copper boilers were 
installed. Two representative bodies concerned accord- 
ingly decided recently to make extended tests re- 
garding these suspicions. The experiments were con- 
ducted by the City of Birmingham Gas Department, 
which must be given credit for many investigations 
on the industrial and domestic uses of coke and for 
the great service they have rendered to industry 
by their endeavours to find and give advice on the 
most economical means of applying gas as a fuel 
for furnace heating and other trade purposes. In the 
work the Copper and Brass Extended Uses Council 
co-operated. In the first tests, which lasted for 206 
days, four boilers were used. The first was an ordinary 
saddle flue-back boiler, #,-in. thick and of unknown 
manufacture, two were made of }-in. hot rolled specially 
refined copper plate and the other was similar, but of 
ordinary refined material. These tests were inconclu- 
sive, no boiler showing marked corrosion. 

Resort was accordingly made to a further test, under 
conditions such as were calculated to accelerate deter- 
ioration. For this work, a coke was specially prepared, 
which was unduly high in sulphur content. All the 
boilers used were run off frequently, and the fires 
let down often, to ensure that external condensation 
should have every chance of doing injury. The experi- 
ments were conducted for 195 days of 12 hours opera- 
tion and 39 half-days. For this trial, three of the original 
boilers were used. A new one, also of specially refined 
copper, was introduced, a fifth had its external surface 
treated by a trade process supposed to prevent corrosion, 
and a sixth was fired with ordinary coal for comparison. 
Careful examination of all surfaces was made before 
and after the tests, and external deposits were analysed. 
The results were then found to be very informative. 
The entire suitability of copper for coke-fired flue-back 
boilers was thoroughly established. The surface 
treated boiler showed patches of deterioration, but 
the evidence was not strong enough to show whether 
the copper itself was injured or not. It was concluded, 
however, that surface treatment was neither necessary 
nor desirable for copper. The coal-fired boiler, although 
only used in the second tests, showed more indication 
of surface corrosion than those fired with coke, even 
though three of these had been put through both 
periods of test. Cold-rolled copper showed no superiority 
over hot-rolled copper. The condition of the boilers 
at the end of the two series of tests showed that 
specially refined copper was to be preferred. As a 
result of the tests it is recommended that }-in. plate 
should be used for constructing flue-back boilers, and 
the brazing should be finished off smoothly, as rough 
places seemed to lead to corrosion. The design should 
include no external projections, due to overlapping, 
and there should be no crevices between the setting 


and the copper. 
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TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, the 
reference number given being quoted in each case. 

Iron Water Pipes.—The supply of 60,000 m. of cast- 
iron water piping in various sizes ranging from 50 mm. 
to 450 mm. internal diameter. Empresa de Agua Potable 
de Santiago, Chile; April 1. (Ref. No. G.X. 10,086.) 

Cast-Iron Pipes.—-The supply of cast-iron pipes and 
specials ranging from 40 mm. to 200 m.. internal diameter. 
The Administration of State Railways and Ports, Ankara, 
Turkey ; March 9. (Ref. No. G.X. 10,087.) 

Motor Lorries.—The supply of two motor lorries. 
Municipality of Zagazig, Egypt; March 3. 
No. G, 10,088.) 

Alternator Set.--The supply of an oil-engine driven 
alternator set for the military engineering services, 
Peshawar Cantonment. Indian Stores Department, 
New Delhi; March 9. (Ref. No. A.X. 10,781.) 





The 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—New features of moment 
in the Cleveland pig-iron trade are difficult to discover. 
Makers have not much iron stored at their yards, 
merchants’ holdings are small, and as the limited output 
is inadequate for the moderate needs, the statistical 
situation is strong and is becoming stronger. Business is 
almost confined to sales for home use, export demand 
being very light, and transactions are chiefly direct 
between ironmasters and consumers. Obstacles to trade 
with Scotland are as great as ever. Overseas producers 
continue to send iron into Scotland at comparatively 
low rates, and to secure orders from firms there; iron- 
masters here have to accept substantially below the 
following fixed minimum figures for home trade: No. 1 
Cleveland, 61s. ; No. 3 g.m.b., 588. 6d.; No. 4 foundry, 
57s. 6d.; and No. 4 forge, 57s. 

Hematite.-Conditions in the East Coast hematite 
department alter little. Makers’ stocks are falling but 
are still of considerable dimensions. Second hands have 
command of a good deal of iron, but are slow to agree to 
the price concessions persistently sought by customers. 
Values, however, are easier. There are makers who 
will not entertain offers below the basis of ordinary 
qualities at 70s., but others readily sell at 69s., and. 
in fact, rather below the latter figure has been accepted 
by producers and merchants. Occasional small export 
sales continue, but most of the parcels disposed of are 
for home use. 

Foreign Ore.—-Foreign-ore consumers are very well 
placed as regards supplies and are off the market. The 
nominal price of best rubio remains at 16s, c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke re- 
mains plentiful and is slow of sale. Good medium quali- 
ties are down to 16s, °d. delivered here. 

Manufacture? von and Steel.—Orders for manufactured 
iron and steel are scarce, but quotations are steadily 
maintained. Tonnage output of departments producing 
railway requisites and constructional steel is rather 
larger than of late, but specifications for shipbuilding 
material are still very slow in coming forward, and sheets 


are in only moderate request. Semi-finished com- 
modities are in only very moderate request. Among 
the principal quotations are :—Common iron bars, 


101. 108. ; best bars, 11/.; double best bars, 111. 10s. ; 
treble best bars, 12/.; packing (parallel), 8/.; packing 
(tapered), 10/.; steel billets (medium), 7/. 2s. 6d.; steel 
billets (hard), 7/. 12s. 6d. ; iron and steel rivets, LIU. 5s. ; 
steel ship plates, 81. 15s.; steel angles, 8/. 7s. 6d.; steel 
joists, 82. 15s.; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 9/. for smaller lots ; 
fish plates, 12/7. 10s.; black sheets (No. 24 gauge), 8i. ; 
and galvanised corrugated sheets (No. 24 gauge), 111. 

Scrap.—-A little business is passing in heavy steel 
rails, quotation for which runs from 45s. to 46s. Other 
descriptions of scrap are very slow of sale. Borings 
are 28s. 6d. ; turnings, 32s. 6d. ; light cast iron, 38s. 6d. ; 
heavy cast iron, 48s, 6d.; and heavy machinery metal, 
DOs. 








Tur Late Mr. M. 8. Napier: Erratum.—-We regret 

that in our obituary notice of Mr. Montague S. Napier, 
which appeared on page 183 of our issue of February 6, 
we stated that Mr. Napier was responsible for the 
design of a 16-cylinder engine wit the cylinders arranged 
in four banks. It is true that Messrs. Napier have 
recently constructed the air-cooled ‘‘ H *’-type double- 
crankshaft engine to which our reference related, but 
we have since been informed that Major F. B. Halford, 
8 and 9, Golden-square, London, W.1, was solely respon- 
sible for this development. 
_ PEeRsonat.-—-Messrs. The Farrar Boilerworks, Limited, 
Newark-on-Trent, have recently appointed Messrs. G. W. 
Risdon and Company, 11, Victoria-street, Westminster, 
S.W.1, to represent them in the London area.—-The 
Bombay branch of Messrs. The General Electric Com- 
pany (India), Limited, has been transferred from Hornby - 
road to the Kaiser-i-Hind Building, Ballard Estate, 
Bombay.—The headquarters of The Institution of 
Engineers, Australia, have been transferred from Macleay 
House, 16, College-street, Sydney, to Science House, 
157-161, Gloucester-street, Sydney, N,S,W, 
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BOOKS RECEIVED. 


United States Bureau of Standards. Circular No. 386. 
Specifications for the Manufacture and Installation of 
Railway Track Scales for Light Industrial Service 
(for Knife-Edge Scales Only). [Price 5 cents.] Miscel- 
laneous Paper No. 115. Annual Report of Director of 
the Bureau of Standards to the Secretary of Commerce 
for the Fiscal Year Ended June 30, 1930. [Price 
10 cents.] Research Paper No. 218. Compressive 
Tests of Bases for Subway Columns. By J. EDwarps 
and others. [Price 10 cents.] No. 221. Wind Pressure 
on Circular Cylinders and Chimneys. By 
DRYDEN and G. C. Hitu. [Price 15 cents.] Washing- 
ton: Government Printing Office. 

Heat Engines. By CHARLES N. Cross. New York: The 
Macmillan Company. London: Macmillan and 
Company, Limited. [Price 21s. net. ] 

Medical Research Council. Industrial Health Research 
Board. Report No. 60. The Atmospheric Conditions 
in Pithead Baths. By H. M. Vernon, T. BEDFORD 
and C. G. WarRNER. London: His Majesty’s Station- 
ery Office. [Price 9d. net.] 

Mesure Optique des Distances et Méthode des Co-ordonées 
Polaires. By RopoLpHE BossHarpt. Geneva: Georg 
et Cie. 

Department of Scientific and Industrial Research. Steel 
Structures Research. Report of Conference held on 
October 16, 1930. London: His Majesty’s Stationery 


Office. [Price 1s. net. ] 
Institution of Railway Signal Engineers. Proceedings, 
1930. Part I. February to September. Reading: 


Offices of the Society. [Price 7s. 6d. to non-members. | 


Proceedings of the Staffordshire Iron and Steel Institute. | 


Vol. XLV. Session 1929-30. Birmingham: Offices 
of the Institute. 

Air Ministry. Meteorological Office. British Rainfall, 
1929. Report on the Distribution of Rain in Space 
and Time over the British Isles during the Year 1929. 
London: His Majesty’s Stationery Office. [Price 
15s. net. } 

National Maritime Museum. Queen's House, Greenwich. 
The Portrait of Peter Pett and the Sovereign of the Seas. 
By GEOFFREY CALLENDER. Newport, Isle of Wight: 
Yelf Brothers, Limited. 

Department of Scientific and Industrial Research. Build- 
ing Research. Special Report No. 16. Construction 
Joints in Concrete, Bonding New Concrete to Old. By 
NoRMAN Davey. London: His Majesty’s Stationery 
Office. [Price 28. net. ] 

Association of Engineering and Shipbuilding Draughts- 


men, The Insulation and Fittings of Refrigerated 
Spaces on Shipboard, By R. M. BucHANAN. London: 
The Draughtsman Publishing Company, Limited. 


[Price 2s. net.] 

Die Schmiermittel ihre Art Prifung und Verwendung 
By Dr. RicHarp ASCHER. Second edition, revised. 
Berlin: Julius Springer. [Price 16 marks. ] 

Principles of Pattern and Foundry Practice. By WILLIAM 
H. Ricuarps. London: McGraw-Hill Publishing Com- 
pany, Limited. [Price 8s. net.] 

Detailing and Fabricating Structural Steel. By F. W. 
Dencer. London: McGraw-Hill Publishing Com- 
pany, Limited. [Price 25s. net. ] 

Solid Geometry. By W. H. Macautay. 
University Press. [Price 14s. net.] 

United States Department of Commerce. Bureau of 
Foreign and Domestic Commerce. Statistical Abstract 
of the United States, 1930. Washington: Government 
Printing Office. [Price 1 dol.] 


Cambridge : 


Heat Treatment in Forging Steel. By B. SAUNDERS. Lon- 


don: Crosby Lockwood and Son. [Price 5s. net. ] 

Berichte des Ausschusses fiir Versuche im Stahlbau No. 4. 
Versuche zur Ermittlung der Knickspannungen fiir 
verschiedene Baustahle. By. W. RetN. Berlin: Julius 
Springer. [Price 6 marks. ] 

Vorlesungen tiber Maschinenelemente. No. 5. Elemente 
der Kolbenmaschinen Rohrleitungen. By Dipu.-Ine. M. 
TEN Boscu. Berlin: Julius Springer. [Price 7 marks. } 

The Running and Maintenance of the Marine Diesel 
Engine. By JouHn Lams. Fourth edition, revised and 
enlarged. London: Charles Griffin and Company, 
Limited. [Price 18s. net.] 

Priifbuch fiir Werkzeugmaschinen (Die Arbeitsgenaugkett 
der Werkzeugmaschinen). By Dr. Inc. G. SCHLESINGER. 
Second edition. Berlin: Julius Springer. [Price 
12 marks. ] 

The Physical Science of Flour Milling. By E. 1D. Stmon. 
Liverpool: The Northern Publishing Company, 
Limited. [Price 10s. 6d. net.] 

United States Public Health Service. Public Health 
Report, Reprint No. 1392. Experimental Studies of 
Water Purification. IV. Observations on the Effects o, 
Certain Modifications in Coagulation-Sedimentation on 
the Bacterial Efficiency of Preliminary Water Treatment 
in Connection with Rapid Sand Filtration. By H. W. 
STREETER. Washington: Government Printing Office. 
[Price 10 cents.] 

Department of Scientific and Industrial Research. 
of the Fuel Research Roard for the year ended March 31, 
1930. With Report of the Director of Fuel Research. 
London: His Majesty's Stationery Office. [Price 
2s. net.] 

Department of Overseas Trade. Economic Conditions in 
China, August 30, 1930. Report. By E. G. JAMIESON. 
Together with an Annex on the Trade of South Man- 
churia. By W. B. CuNNrnGHAM. London: His 
Majesty’s Stationery Office. [Price 28. 6d. net.] 

Automobile and Aircraft Engines. By ArtTHUR W. 
JupGE. Second edition, revised and_ enlarged. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
42s. net. | 

Verdampfen. Kondensteren und Kuhlen. By E. Havs- 
BRAND. Seventh edition. By Dret.-Ine. M. Hrrscu. 
Berlin: Julius Springer, [Price 29 marks. ] 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Iron and steel trades generally in 
South Yorkshire are working much below capacity, 
despite the fact that the gross output continues to be sub- 
stantially ahead of that of average pre-war years. Local 
municipalities are burdened with the maintenance of 
large numbers of unemployed, and this, in turn, reflects 
adversely in the charges levied upon manufacturing 
concerns. In bulk steel, outputs are rather larger than a 
month ago, several additional furnaces having been 
lighted, but the arrears of orders which necessitated this 
measure have been largely wiped out, and, unless new 
business is quickly forthcoming in considerable quantity, 
it may be necessary again to restrict production at an 
early date. There is little movement in prices respecting 
any of the basic materials or semi-finished manufactures. 
The recent reduction of five shillings per ton in West 
Coast hematite pig iron has done something towards 
reducing costs, but has not made an appreciable difference 
in the forward demand. Scrap is a very disappointing 
market. Large supplies are on hand at cut prices: 
indeed, in the cheaper qualities, considerable tonnages 
are available at little more than the transport cost. 
Steel-making alloys are also exceptionally easy, not- 
| withstanding recent price reductions. Quotations : 
| Siemens acid-steel billets, 91. 10s.; hard basic-steel 
| billets, 87. 12s. 6d. to 9/. 2s. 6d.; medium-hard basic- 
| steel billets, 7/. 12s. 6d. to 81. 28. 6d.; soft basic-steel 
billets, 67. 5s.; Derbyshire foundry pig iron, 66s. ; 
| Derbyshire forge iron, 63s.; crown iron bars, 101. 5s. ; 
iron hoops, 12/.: steel hoops, 9J. 15s.: soft wire rods, 
| 71. 158.; basic scrap, 45s. Complaints of recurrent 
| slackness extend now to the general engineering sections. 
| Automobile engineers are still finding Sheffield a lot of 
work, and there is also a brisk demand on electrical 
/and general constructional accounts. Railway work is 
|} disappointing. Makers of springs are feeling acutely the 
|force of foreign competition, coupled with the growing 
|tendency of home railway companies to supply their 
own needs in manufactures and semi-manufactures, 
|Tool makers are meeting with increased competition 
| from foreign rivals in home business, while export sales 
| show a marked reduction as compared with the corres- 
| ponding period last year. Some of the specialised lines 
in implements and machinery are doing well, but these 
represent the exception rather than the general rule. 

South Yorkshire Coal Trade.—The industrial market is 
good in parts. Hard steams are going away well on 
overseas account, and values are fairly firm. Inland 
needs, though represented by more regular deliveries, 
are still considerably below average requirements. 
Surpluses of slacks and smalls are on the increase. 
Considerable numbers of wagons are held up under load. 
Furnace and foundry coke represent only a moderate 
market, while requirements in steel-making coke are 
readily met from ample stocks. The position in domestic 
fuel is a shade brighter. Better inquiries are forthcoming 
for first qualities, while there is a fair turnover in secon- 
dary grades. Quotations :—-Best branch hand-picked, 
25s. 6d. to 27s. ; Derbyshire best brights, 208. to 22s. 6d. ; 
Derbyshire best house, 20s. 6d. to 21s. 6d.; screened 
house coal, 18s. to 198. ; screened house nuts, 15s. 6d. to 
| 16s, 6d.; Yorkshire hards, 14s. to 15s. 6d. ; Derbyshire 
; hards, 14s. to 15s. 6d.; rough slacks, 8s. 6d. to 9s. ; 
' nutty slacks, 6s, 6d. to 7s. : smalls, 38, to 5s. 














| 
NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 
| General Outlook.--The collapse of the Lancashire 
| cotton trade stoppage last week-end by the decision of 
| the employers to withdraw their lock-out was as welcome 
|as it was unexpected to most branches of the north- 
‘western district of iron and steel and allied trades, 
, which have felt the effects of the stoppage increasingly 
each week. Although sufficient time has not yet elapsed 
| for any material improvement, manufacturers of foundry 
iron expect the release of useful orders in the near future 
|as textile machinery makers, machine-tool makers and 
accessory manufacturers, who have been most directly 
| hit by the closure of the mills, begin to obtain work 
jagain. Constructional engineers, in the main, are still 
| quiet, but fairly hopeful ; but with the steady replace- 
|ment of trams by motor omnibuses in a number of 
leading north-country cities and towns, motor manufac- 
| turers are assured of good order books for a considerable 
| time to come. In addition to Messrs. Crossley Motors. 
Limited, of Gorton, Manchester, who are well placed, 
Messrs. Leyland Motors, Limited, of Leyland, have a 
considerable volume of work on hand. Electrical-plant 
|makers continue busy. Messrs. Ferguson, Pailin, 
| Limited, of Openshaw, Manchester, have just completed 
the whole of the metal-clad switchgear required in the 
new Leeds Corporation power station at Kirkstall. 
Lancashire Steel Corporation Developments.—Further 
details are now available of the extensive developments 
by which the Lancashire Steel Corporation are to cen- 
tralise production of materials at their Partington Steel 
and Iron Works, Irlam, where the provision of additional 
plant will make the works among the best equipped of 
| their kind in thiscountry. Asa preliminary, the firm has 
; placed a large contract with Messrs. The Woodall 
| Duckham Vertical Retort and Oven Construction 
Company, Limited, for by-product coke plant. The 
contract includes the construction of a battery of 51 
ovens and the supply of coal and coke-handling plant, 
as well as plant for the recovery of benzol and other 
by-products. Under normal conditions, it is computed, 
750,000 gallons of motor spirit will be obtained per 
annum. Describing other plans of the Corporation, the 
managing director, Mr. J. Sinclair Kerr, said that the 
construction of a 600 ft. long dock on the ship canal, 
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immediately in front of the blast-furnaces, would elimi- 
nate rail transport and reduce production costs. The 
dock will be equipped with unloading plant capable of 
handling 4,000 tons of ore a day. Other developments 
include the transference of the manufacture of foundry 
iron and ferro-manganese from Wigan to Partington, 
the installation of a new type of cogging mill, and the 
erection of a number of new steel furnaces which, when 
completed, will be the largest of their kind in Great 
Britain, and will be capable of an output of 400,000 tons 
of steel ingots a year. 

Pig-Iron Price Reductions.—Cumberland and North 
Lancashire pig-iron manufacturers are hopeful of 
increased business as the result of their “cut” of 2s. 
per ton in prices. Stocks have accumulated steadily 
for some time, and it is hoped that the lower level may 
induce new business. Messrs. Williams and Williams, 
Limited, steel and bronze window manufacturers, of 
Reliance Works, Chester, are well placed with orders, 
both from home and overseas clients. They include the 
equipping of a new kinema at Didsbury, Manchester, 
the new Sun Life Assurance Building, Montreal, and the 
Empire State Building, New York, which is claimed to 
be the largest building in the world. 


NOTES FROM THE SOUTH-WEST. 
CarpiFF, Wednesday. 

The Coal Trade.—Conditions in the Welsh steam coal 
trade have not shown much alteration, and the outlook 
is not of an encouraging character. Demand for forward 
loading is quiet and very little business is being trans- 
acted. On the other hand, most collieries are still com- 
fortably placed for orders in respect of large coals, 
chiefly on account of period contracts placed some time 
back. With production reduced by the 7}-hours day, 
supplies of large are not in all cases sufficient to meet 
the commitments of colliery companies, so that in indi- 
vidual cases insufficient supplies of particular coals are 
available at the docks. The result is that loading 
delays are being experienced by shipping. On the other 
hand, with large coal comfortably placed, supplies of 
_smalls have been increased, and with demand quiet, both 
for prompt and forward loading, buyers experience no 
difficulty in obtaining their requirements on the basis 
of schedule prices. Duffs, too, are in quiet demand and 
plentiful, but sized products are irregular, for while nuts 
are in some cases readily available and in other instances 
difficult to secure, beans and peas are scarce at 17s. to 
18s. Foreign shipments of coal in the past week 
amounted to only 364,650 tons, which was 50,000 tons 
less than in the preceding week, though clearances at 
Cardiff were increased by 12,000 tons to 251,130 tons. At 
Newport, however, exports were reduced by 29,000 tons 
to 50,090 tons, at Swansea by 14,000 tons to 40,840 tons, 
at Port Talbot by 15,000 tons to 16,920 tons, and at 
Llanelly by 1,000 tons to 5,670 tons. The improvement 
in shipments at Cardiff to some extent explains why 
vessels have had to wait loading turns at that port, 
whereas at all the other ports berths have been idle. 
While collieries are hoping that day-to-day orders will 
enable them to keep working without having to resort 
to temporary stoppages, the volume of forward business 
is so small that it is feared that more idle days will be 
unavoidable, or that heavy stocks will again be created. 
Iron and Steel.—Shipments of iron and steel goods last 
week totalled 7,843 tons, compared with 9,340 tons in the 
preceding week, exports of other iron and steel products 
being raised from 1,246 tons to 1,827 tons, but of tinplates 
and terneplates reduced from 6,043 tons to 5,369 tons, 
of black plates and sheets from 220 tons to 91 tons, and 
of galvanised sheets from 1,830 tons to 555 tons. Welsh 
tinplates showed a slightly stronger tone, though prices 
were unaltered at 15s. 6d. to 15s. 9d. per box. Buying 
on Continental and Far Eastern account was rather more 
active, but galvanised sheets remained quiet at 11. 
per ton. 














Contracts.—Messrs. The Mirrlees Watson Company, 
Limited, Scotland-street, Glasgow, C.5, have received 
from the London County Council Sewage Department, 
for the Deptford Pumping Station, an order for two 
electrically-driven vertical-spindle pumps, each to deal 
with 72 tons of sewage per minute, and one larger pump 
to deal with 108 tons per minute, against a head of 24 ft. 
The same firm has received a fourth order for re for 
The Calcutta Electric Supply Corporation. This com- 
prises four electrically-driven vertical-spindle pumps, 
each to handle 10,000 gallons per minute against a head 
of 40 ft.—Messrs. H. Tollemache and Company, Canada 
House, 4-5, Norfolk-street, Strand, London, W.C.2, 
have received an order from Messrs. John Lysaght, 
Limited, for pulverised-fuel plant in connection with the 
chilled-roll melting furnaces at their Swan Garden Works, 
Wolverhampton.—Messrs. The British Thomson-Houston 
Company, Limited, Rugby, have received an order for 
the seven turbo-generators required for the auxiliary 
services on the 70,000-ton Cunarder now being built at 
Clydebank by Messrs. John Brown and Company, 
Limited. Each of the turbo-generators will be rated at 
1,300 kw. (normal), 225 volts, with an overload capacity 
of 25 per cent. for two hours, and 50 per cent. for five 
minutes. The combined normal capacity is, therefore, 
9,100 kw.—Messrs. Bastian and Allen, Limited, 26, 
Cross-street, Essex-road, London, N.1, have received 
the order for the conversion of the heating, hot-water 
supply and steam-generating equipment of the Royal 
Scottish Automobile Club, to an all-electric system. 
Altogether, 750 kw. will be installed, made up of 250 kw. 
for the hot-water circulator for the radiator system, a 
350-kw. boiler for the hot-water supply, and a 150-kw. 
boiler for the steam supply to the kitchens. All are of 
the Bastian electrode type, and full automatic control is 
provided. 





NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, S.W.1., Annual General Meeting. 
“An Investigation of Steels for Aircraft Engine Valve 
Springs,” by Mr. A. Swan, Mr. H. Sutton, and Mr. W. D. 
Douglas. ‘The Fatigue Strength of Carbon- and Alloy- 
Steel Plates as Used for Leminated Springs,” by Mr. 
R. G. C. Batson and Mr. J. Bradley. Graduates’ Section, 
London : Monday, February 23, 6.45 p.m. “ Fatigue 
in Metals,’’ by Mr. D. G. Sopwith. 

Junior INSTITUTION OF ENGINEERS.—To-night, 7.30 
p.m., Royal United Service Institution, Whitehall, 
S.W.1. “‘ Notes on the Construction of the Variable 
Density Tunnel for the National Physical Laboratory at 
Teddington,” by Mr. A. J. Grant. Friday, February 27, 
7.30 p.m., 39, Victoria-street, S.W.1. ‘‘ Oil Engines 
for the Maritime Fishing Industry,” by Mr. W. A. 
Tookey. 

NortH oF ENGLAND InstTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, February 21, 
2.30 p.m., Newcastle-on-Tyne. ‘‘ Some Recent Improve- 
ments in Surveying Instruments,” by Mr. W. H. Connell. 
“Old Mining Records and Plans,” by Mr. T. V. Simpson. 


INSTITUTION OF ELECTRICAL ENGINEERS. North- 
Eastern Centre : Monday, February 23, 7 p.m., Armstrong 
College, Newcastle-on-Tyne. ‘‘ High-Voltage Testing 
Equipments,” by Mr. E. T. Norris and Mr. F. W. Taylor. 
** Dielectric Phenomena at High Voltages,” by Mr. B. L. 
Goodlet, Mr. F. 8S. Edwards, and Mr. F. R. Perry, and at 
North-Western Centre: Tuesday, February 24, 7 p.m., 
Engineers’ Club, Albert Square, Manchester. North 
Midland Centre: Tuesday, February 24, 7 p.m., Hotel 
Metropole. Leeds. “‘ Apparatus and Methods for Accurate 
Maintenance of Large A.C. Energy Meters,” by Mr. E. 
Fawssett and Mr. G. E. Moore. Scottish Centre : Tuesday, 
February 24, 7.30 p.m., Institution of Engineers and 
Shipbuilders in Scotland, 39, Elmbank-crescent, Glasgow. 
“Wireless Telegraphy and the Upper Atmosphere,’ by 
Prof. G. W. O. Howe. London: Thursday, February 
26, 6 p.m., Victoria-embankment, W.C.2, Faraday Lec- 
ture. ‘‘The Birth of Electrical Engineering,’ by Prof. 
W. Cramp. 

Royat Soctety or Arts.—Tuesday, February 24, 
4.30 p.m., John-street, Adelphi, W.C.2. ‘‘ The Hard 
Fibre Industry (with Special Reference to the British 
Empire),” by Mr. A. Wigglesworth. Wednesday, 
February 25, 8 p.m., ‘‘ Developments in Television,”’ by 
Mr. W. G. W. Mitchell. 

Roya Instirution.—-Tuesday, February 24, 5.15 
p.m., Albemarle-street, W.1. ‘‘Adhesion ’”’ (Lecture I), 
by Sir W. Bragg. 

INSTITUTION OF CiviL ENGINEERS.—Tuesday, Febru- 
ary 24, 6 p.m., Great George-street, S.W.1. ‘‘ The 
Sinking of Trial Monoliths for King George’s Dock, 
Calcutta,” by Mr. J. MacGlasham. ‘‘ Bombay Harbour 
Survey and Tidal Model,” by Mr. J. McClure. Wednesday, 
February 25, 6.30 p.m., Students’ Meeting. Kinemato- 
graph Film. ‘The Building of Imperial Chemical 
House.” 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
February 24, 7.30 p.m., 198, West-street, Sheffield, 
‘Practice of Air Measurement in Fuel Economy,’ by 
Mr. J. Taylor. 

INSTITUTE OF TRANSPORT.—~Scottish Section : Tuesday, 
February 24, 7.30 p.m., Dowell’s Rooms, George-street, 
Edinburgh. ‘‘ The Scottish Highways and Byways, 
Past, Present and Future,” by Mr. J. I. Ker. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScotLaNnp.—Tuesday, February 24, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow. ‘“*Supercharging, with 
Special Reference to Werkspoor Engines,” by Mr. G. J. 
Lugt. 

NortH East Coast Institution OF ENGINEERS AND 
SHIPBUILDERS.—-Tees-side Branch, Graduates’ Section: 
Wednesday, February 25, 7 p.m., Cleveland Scientific 
and Technical Institution, Corporation-road, Middles- 
brough. ‘Some Aspects of Mechanical Design,’’ by Mr. 
H. Melvor. Newcastle-on-Tyne : Thursday, February 27, 
6 p.m., Mining Institute, Newcastle-on-Tyne. ‘‘ Some 
Notes on Motor Engine Seatings,’’ by Dr. J. Montgomerie. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Birming- 
ham Centre: Wednesday, February 25, 7.15 p.m., 
Chamber of Commerce, New-street, Birmingham. 
Discussion on ‘‘ A Résumé of the Summer Meeting in 
Switzerland,” by Mr. R. 8S. Hall. London: Thursday, 
February 26, 6 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘‘ Compound Locomotives on the 
Paris-Lyons-Mediterranean Railway,” by Mr. R. G. E. 
Vallantin. 

INSTITUTE OF FuEL.-Birmingham Centre : Thursday, 
February 26, 6 p.m., Grand Hotel. Birmingham. ‘“ The 
Marketing of Pulverised Fuel,’”’ by Mr. E. C. Lowndes. 

RoyaL AERONAUTICAL Socirty.—Thursday, Feb- 
ruary 26, 6.30 p.m., Royal Society of Arts, John-street, 
Adelphi, W.C.2. Joint meeting with British Gliding 
Association. ‘‘ Meteorological Aspects of Gliding and 
Soaring,” by Captain Entwistle. 

Institute OF Metats.—Birmingham Local Section : 
Thursday, February 26, 7 p.m., Chamber of Commerce, 
New-street, Birmingham. ‘‘ Press Tools for Sheet- 
Metal Working,” by Mr. J. L. Williams. 

InsTITUTE OF BriTIsH FOUNDRYMEN.—East Midlands 





Branch: Saturday, February 28, 6 p.m., Technical 
College, Derby. ‘‘ Testing Castings,” by Mr. F. C. 
Edwards. Newcastle-on-Tyne and District Branch : 


Saturday, February 28, 6.15 p.m., Neville Hall, New- 
castle-on-Tyne. “The Deterioration of Grey Cast- 
Iron on Repeated or Prolonged Heating,”’ by Mr. C. E. 
Pearson. Wales and Monmouth Branch: Saturday, 





February 28, 6.30 p.m., Merchant Venturers’ Technical 
College, Bristol. ‘ Interesting Moulding Jobs,” by Mr. 
W. Jackson. 

Hutu Association OF ENGINEERS.—Saturday, Febru- 
ary 28, 7.15 p.m., Municipal Technical College, Hull. 
“Development of Unattended Navigation Lights,” by 
Capt. A. E. Butterfield. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—There has been no change in the 
Scottish steel trade position over the week, and the 
majority of the works are very quiet. Specifications 
are not coming to hand in any quantity, and tonnages are 
small, with the result that plant is only kept running 
from day to day. The shipbuilding industry shows no 
improvement, and steel makers are not getting muchof a 
demand from that quarter; neitheris there much business 
coming from overseas. In the black-sheet trade there is 
stillafairamount of businessin the lighter gauges, although 
perhapsnotasmuchaswasexpected from the good inquiries 
which were being made a few weeks ago. The heavier 
gauges are very quiet, and so also are galvanised sheets. 
Prices are being maintained, and the following are the 
current quotations :—Boiler plates, 10/. 10s. per ton ; 
ship plates, 8/. 15s. per ton; sections, 8. 7s. 6d. per ton ; 
black sheets, }-in., 8/. per ton ; and galvanised corrugated 
sheets (No. 24 gauge), 11/. 7s. 6d. per ton, all delivered 
at Glasgow stations. 

Malleable-Iron Trade.—A dull and depressing state 
continues to prevail in the malleable-iron trade of the 
West of Scotland, and there is no bright spot on the 
horizon. The re-rollers of steel bars are still finding 
business very difficult, and all are very quiet at present. 
Continental pricescontinue weak, which ‘odimsdviategeuen 
to the home makers. Themarket quotations areas follows: 
Crown bars, 101. 5s. per ton for home delivery and 
91. 15s. per ton for export; and re-rolled steel bars, 
6l. 17s. 6d. per ton for home delivery and 6/. 10s. per ton 
for export. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade no improvement can be reported, and the demand 
is of very small dimensions. The recent reduction in 
steel prices has now been followed by another reduction 
of a shilling a ton for hematite, making it 74s. per ton 
delivered at the steel works. Last month a similar 
reduction took place. The number of furnaces in blast 
remains at nine—four producing hematite and five on 
ordinary iron. The prices of foundry iron are :—No. 1, 
76s, per ton; and No. 3, 73s. 6d. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, February 14, amounted to 326 tons. Of that 
total, 195 tons went overseas and 131 tons coastwise. 
During the corresponding week of last year, the figures 
were 831 tons overseas and 3,000 tons coastwise, making 
a total shipment of 3,831 tons. 








THe MippLe Park Hovusine Estate, Wooiwicn.— 
On Saturday afternoon, February 14 last, The Right 
Hon. Arthur Greenwood, Minister of Health, cut the 
first sod-of the New Middle Park housing estate, Eltham, 
of the London Metropolitan Borough of Woolwich. 
The Estate comprises about 275 acres, upon which it is 
proposed to erect some 2,200 houses, at an average 
density, including open spaces, of 8 houses per acre. 
The plot of land, the freehold of which has been pur- 
chased from the Commissioners of Crown Lands, lies 
south of Eltham Hill and is bisected by Sidcup Road ; 
it extends southward to Winn Road, and a portion of it is 
bounded by the South Circular Arterial Road, which is to 
be constructed. The area is served by two branches of 
the Southern Railway, namely, the Dartford Loop Line 
and the Bexley Heath Line, on each of which are stations 
easy of access. The London County Council tramways, 
which pass along Eltham Hill, also provide a frequent 
service to and from central Woolwich and London. 
Plans of the houses to be erected are under consideration, 
and it is hoped that the development of the estate will 
commence at an early date. Later in the same after- 
noon, Mr. Greenwood opened and inspected the new 
Eltham maternity and child-welfare centre, erected at 
Westhorne Avenue, in the present housing estate of ‘the 
Woolwich Borough Council. 

THE British CoRPORATION REGISTER Booxk.—-The 
1931 edition of the Register of Ships, published by The 
British Corporation Register of Shipping and Aircraft, 
14, Blythswood-square, Glasgow, has recently been 
published. As has been the case in previous editions, 
the volume contains detailed information concerning 
every vessel classed in this registry, together with lists 
of members of the main committee of management, the 
Liverpool Committee, the aviation committee, the 
executive committee, London, and of surveyors stationed 
at ports at home and abroad. The British Corporation 
was established in 1890, and the Register Book is com- 
piled under the supervision of the committee of manage- 
ment, which comprises shipowners, shipbuilders, marine 
engineers, and designers of ships, together with repre- 
sentatives of underwriting and other associations. Up 
till the end of last year, the Society had classed 3,886 
ships, representing a total gross tonnage of over 10,427,000, 
and, during 1930, ships representing approximately 
272,000 tons have been added to the Register. The 
total tonnage in the Register Book now amounts to just 
over 6,250,000. The volume is issued to subscribers 
only, the terms of subscription for individuals and firms 
being three guineas per copy, and for underwriting 
associations and marine insurance companies, four guineas 


per copy, 
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THE STANDARDISATION OF FUELS. 


In the modern search for means of making industry 
more thrifty and efficient, a high importance is 
rightly attached to standardising its materials and 
products. The process is always troublesome, and 
its difficulties are greatest when the material 
standardised is a natural product of variable and 
uncertain composition, such as coal, or some deriva- 
tive of such a product, such as petrol, which is 
still affected by its erratic origin. It is doubtless 
for that reason that the standardisation of fuels is 
in its present backward condition. Of late years, 
indeed, signs of an active desire to amend this 
source of inefficiency in the fuel-using industries 
have not been wanting. An instructive example of 
standardisation, though at first sight it may not 
seem to come into that category, was the sale of 
gas according to its heating value instead of its 
volume. This change did not, indeed, provide for 
the supply of gas with standard heating value, 
but it did introduce as the unit by which the 
gas was to be sold, a measure of the quality jn 
the gas for which it was usually bought, instead 
of one that might contain that quality to a variable 
extent. The sale of coal by analysis, again, has 
been impeded by various influences, among which, 
perhaps, the most reasonable has been the difficulty 
of obtaining a standard method of sampling. 
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With the recent publication of the first proposals 


by The British Engineering Standards Association, 
for adopting for certain coals a standard method 
of sampling that has been shown to be applicable 
to ‘them, it may be hoped that the further work 
in progress may make it possible to apply standard 
methods of sampling and analysis to other types 
of coal for which they would be valuable. The 
latest proposal for standardising a fuel relates to 
motor spirit, and purports to express in general 
terms its anti-knock value; that is to say, its 
relative resistance to the tendency to detonate on 
compression. This system has been working in the 
United States for some little time past, and we 
understand that general agreement has now been 
reached on both sides of the Atlantic indepen- 
dently, by which, in future, there is to be close 
co-operation in the method of defining the anti- 
knock value of a motor spirit. Although the method 
now proposed has been working in the United 
States sufficiently long to enable figures to be 
published of the estimated sales of motor spirits of 
different anti-knock values, it is little known among 
engineers in this country, and it may be of interest 
to describe shortly what has been done in the past 
and what is likely to be done in the immediate 
future. 

Before the introduction of the method now 
proposed to be adopted, the anti-knock rating of a 
motor spirit was expressed in one of two ways. 
The first used the compression ratio (H.U.C.R.), 
as determined in a variable compression engine, at 
which audible detonation took place, was taken. 
In the second, the rating was defined by the quan- 
tity of pure benzol that had to be added to a 
definite quantity of standard fuel of low anti- 
knock value so that the mixture might have an 
anti-knock value equivalent to that of the fuel 
under consideration. In existing circumstances, 
neither of these methods could give determinations 
that were comparable with each other. The pres- 
sure under which a motor spirit would detonate 
varied widely with the engine in which it was used. 
and the variations might not be the same with 
different spirits. The question of a standard engine 
was recently discussed in an article in these columns 
by Messrs. R. Stansfield and F. B. Thole (see 
ENGINEERING, vol. cxxx, pages 468 and 512; 
1930). Assuming that the variations referred 
to would not be appreciable in fuels which con- 
sisted solely of mixtures of standard comparison 
spirit, in different proportions, the second method 
was still open to the objection that, although 
benzol could be taken as a standard fuel with 
high anti-knock value, no fuel of similarly constant 
composition was available to serve as a standard 
fuel of low anti-knock value. It is now agreed 
generally that the anti-knock value of a motor 
spirit must be expressed in terms of the composition 
of the mixture of two fuels, one of high and one of 
low anti-knock value, which, if possible, should 
be pure hydrocarbons. For a low value, pure 
heptane is obtainable, and recently a synthetic 
iso-octane (tri-methyl pentane) has been produced 
in quantity in the United States, and can serve 
as a suitable pure hydrocarbon of high anti-knock 
value. For convenience this particular body is 
referred to as octane, without regard to the many 
other bodies that are also called by that name. 
In the near future, the anti-knock value of a fuel is 
likely, therefore, to be rated generally by means of 
an ‘octane number,” defined as the percentage, 
by volume, of pure octane in a mixture or pure 
octane and pure heptane, which detonates at the 
same compression ratio as the fuel under considera- 
tion. .On the assumption mentioned above, this 
number will, therefore, give a definite expression 
to the relative anti-knock values of fuels. In order 
that it may have an absolute value it will be 
necessary further that the committees which is 
investigating the question shall agree on the type 
of engine in which the standard tests shall be 
made, and on the precise conditions in which it 
shall be used. 

The wide variation found in the detonating 
pressures of different motor spirits makes it clear 
that, if sufficient supplies of spirit with high anti- 
knock values at economical rates could be produced 
and assured, engines might be designed to work at 
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greater compression ratios and higher efficiency. 
In a paper by Mr. R. T. Haslam and Mr. W. C. 
Bauer on Production of Gasoline and Lubricants 
by Hydrogenation, read last month at Detroit, 
before the annual meeting of the Society of Auto- 
motive Engineers, it was shown, incidentally, why 
even in the United States such improved efficiency 
has been delayed. The highest anti-knock value con- 
templated by the present proposals is pure octane, 
with an octane number of 100, while what is known 
as the ethyl standard has an octane number of 73, 
and the estimated sales in the United States of 
motor spirit with that number has been only 10 per 
cent. of the aggregate, and only 6 per cent. with 
a higher number. It may be hoped that, with 
the better definition of anti-knock values, a larger 
proportion of spirit with higher values will be 
produced. The results described in Messrs. Haslam 
and Bauer’s paper, give reason for expecting that 
the hydrogenation process applied to natural oils 
furnish a practicable means of improving the 
qualities of motor spirit in this respect, as well as 
of making a general improvement in the quality 
of inferior lubricating oils. As at present applied 
to oils, the hydrogenation process consists in 
effect in pumping the oil, together with hydrogen 
compressed to between 3,000 and 4,000 Ib. per 
square inch, through heat exchangers and heating 
coils, into reaction vessels containing a suitable 
catalyst, and then back again through the heat 
exchangers and coolers. After passing through 
separating vessels, where the gases are disengaged, 
the hydrogenated oil is either distilled or treated 
by usual refinery processes. While the chemical 
changes that occur vary with the conditions of 
hydrogenation and with the catalyst employed, 
three characteristic reactions take place, though to 
extents varying with the conditions. The most 
important of these is that the elements other than hy- 
drogen and carbon—nitrogen, oxygen and sulphur, 
present in the natural hydrocarbons and bitumens 
are attacked so vigorously by the hydrogen as to 
be eliminated in the form of gaseous hydrides, so 
that the hydrogenated oil is always very nearly a 
chemically pure mixture of hydrocarbons. In 
addition the product offers marked resistance to 
chemical change, and tends to become more homo- 
geneous. The authors, however, regard these 
purifying, stabilising and homogenising effects as 
rather secondary than primary, and from the point 
of view both of motor spirit and of lubricant, 
consider the most important changes to occur in 
the molecular structure of the hydrocarbons them- 
selves. In regard to lubricants they give a number 
of instances in which, as compared with untreated 
oils derived from similar stocks, or with other oils 
of high grade quality, the hydrogenated oil possessed 
a higher flash point and a notably greater lubricating 
value. Motor spirit, again, derived from them, 
were made with knock-ratings up to 95 octane 
number, and as good blending characteristics as 
chemically pure benzol. 

Another remarkable advantage in motor spirits 
derived from these hydrogenated fuels is that the 
best anti-knock properties are found in the fractions 
with the higher boiling points. At present, high 
flashpoint oils have to be used in Diesel cycle engines, 
as their severe detonations make them unsuitable 
to be used as positively injected and atomised 
fuel, in engines on the Otto cycle. The superior 
anti-knock value of the high-flash fuels produced 
by hydrogenation make it probable that they could 
be used in Otto cycle engines, such as, for instance, 
aeroplane and marine engines, in which the conse- 
quent saving of weight would be of substantial 
advantage. It is said that the hydrogenation process 
as applied to oils has now reached the point of 
*jnitial commercial operation,” but beyond this 
statement, no details are given of the economical 
results with which the process can be applied. 
The results disclosed show, in any case, that a 
process of hydrogenation, similar to that which has 
been studied over here mainly as a means of 
obtaining oil direct from coal, exercises likewisc a 
powerful purifying influence on natural oils, and 
offers a possibility of obtaining from their products 
a higher standard of technical value than has been 
obtained previously from the same _ materials. 
Whether the cost of the process, either in the United 





States, or in this country, is economically acceptable, 
cannot be said from anything that has been pub- 
lished up till now. The evidence given in this paper, 
that hydrogeuation may enhance the quality of 
hydrocarbons to which it is applied must, however, 
tend to increase the interest with which the publica- 
tion of fuller results from its application to coal 
will be awaited. It serves, also, to emphasise the 
necessity of standardising the fuels on which such 
investigations are conducted. Standardisation for 
such a purpose does not mean necessarily reducing 
the number of products on the market. Whether 
it has that effect will depend on whether such 
simplification is worth what it costs. The separate 
and previous object with which fuels need to be 
standardised is to provide a more accurate definition 
of their respective properties than is now available. 
Such definitions will increase the significance of 
results, and help to prevent misleading inferences 
from being drawn from them. No doubt can 
be felt that the proposed standardisation of fuels 
in respect of their anti-knock values is a step in the 
right direction. It is to be hoped that it will be 
completed by the further definition of the conditions 
of test, and that it may be found possible to specify 
other properties in fuels to which similar measures 
of definition may be applied. 








ELECTRIC WELDING IN SHIP 
CONSTRUCTION. 


Every new process introduced into industry 
is the subject of controversy, during the time 
necessary to convince by experimental evidence and 
examples of actual work, those not actively engaged 
in the development, that the claims made for it 
are warranted. Electric welding is a good example of 
this common experience. In the period of the 
European war, conditions favoured the extended 
application of the process, and those who were 
concerned with the developments, eagerly sought 


new fields of application on the conclusion of 
hostilities. Amongst the many spheres in which 


recognition of its merits were sought was in the 
fabrication of all types of steel structures. To 
British engineers must be given the credit for the 
pioneer work, as well as for much of the fundamental 
data on which it was based. Mr. Malcolm Irvine, 
of Glasgow, was responsible for the erection of the 
first steel building in which riveting was entirely 
replaced by electric arc welding, and Major James 
Caldwell, in the period of the war, undertook the 
construction of a welded steel barge for the Admi- 
ralty. Since those days, progress has been made in 
many countries, particularly with steel buildings in 
the United States, of which there are probably 
100 now in use. Shortly after the Great War, 
Messrs. Cammell Laird and Company, built the 
Fullagar, an electrically welded ship equipped with 
oil engines. It was of necessity the case that 
the registration societies had to frame rules to 
cover the applications of the process, and in this 
respect Lloyd’s Register of Shipping deserves the 
appreciation of all concerned for their early institu- 
tion of a code of tests for welds made with particular 
electrodes, prior to their recognition for use for 
repairs and in permitted constructional work. 

A paper on work in Germany, entitled ‘ Electric 
Welding in the Construction of Sea-Going Vessels,” 
by Mr. G. Wahl, was read at a meeting of the 
Institution of Engineers and Shipbuilders in Scot- 
land on February 10, and afforded further evidence 
of the merits of electric welding, of its limitations, 
and of the existing need to remove some, at any rate, 
of the restrictions upon its more general application. 
It was not until 1926, the author stated, that the 
Deutsche Werke resolved to introduce the process 
into their workshops, with the aim of finding the 
best means of applying it to ship construction. They 
first decided on the institution of systematic experi- 
mental investigations. as the basis for their future 
work. These tests led to the conclusion that the 
full advantages of electric arc welding could not be 
obtained by the methods previously practised in 
construction and, after the preliminary tests were 
made, it was decided to build a small vessel for trial 
purposes. Prior to calling attention to the design 
of this ship, and the results obtained with it on 





reached from the fundamental work with test 
pieces of ship plate. Specimens were made for ten- 
sile test, in some of which the welds ran the length 
of the test piece, that is, with the weld in the line 
of the applied stress, instead of the weld being 
across the plates, as commonly adjudged sufficient 
for any investigation. When the weld was at right 
angles to the load it was found, as is not an un- 
common experience, that 100 per cent. of the strength 
of the plate could be obtained; this was held to 
warrant the use of butt welds with the shell plates 
in the same plane. No such result was obtained 
for butt welding with the weld in the direction of the 
stress. Early in these tests cracking resulted and 
fractures occurred at the places where contraction 
had started. It was, therefore, decided that longi- 
tudinal weldings should be avoided in all parts 
exposed to excessive stress, but might be admissible 
when the loads were light. With such parts acting 
as the lower or upper flanges of girders, where con- 
tinuous seams were unavoidable, it was concluded 
that riveting was necessary, in the present state of 
development of electric welding. 

An experimental boat, 52 ft. 6 in. long with a beam 
of 10 ft. 43 in. and a depth of 5 ft. 14 in., was then 
designed and built. In its construction, butt welding 
was used throughout, with the sole exception of 
the lower and top flanges of girders, where riveting 
was retained. The first test applied to this vessel 
was to raise it to heights above the water of 10 ft. 
at the forward end and 13 ft. at the stern, and then 
drop it, with a view to finding the effect upon the 
comparatively flat bottom. No joints were in any 
way disturbed by this, no leaks were caused, and there 
were no indentations. After a year in service the 
boat was submitted to examination, and all the evi- 
dence afforded confirmation of successful design and 
construction. Critical comparison of the merits of 
this welded craft with a riveted one, of the same 
dimensions, showed it to have less weight, because 
angle flanges and overlaps were saved. Thus the 
cost of material was reduced, but against that 
had to be set the greater expense of preparing the 
plates for effective welding. The net result was the 
obtaining of a lighter, but a more costly boat, than 
would have been the case with the older method of 
assembly. It was apparent, however, that further 
simplification of construction was possible, which 
would result in savings, and also that a small 
boat was no criterion of the true relative merits of 
the two processes of fabrication, for it did not 
permit the full advantages of the welded system to 
be developed. 

Further investigation of the possibilities of electric 
welding in ship construction was undertaken when 
orders were placed with the Deutsche Werke for 
two tank lighters in 1927. These were intended for 
coasting service in the North Sea and the Baltic, and 
though generally they were to be towed from port to 
port, they were to be equipped with Diesel engines 
of 75 brake horse-power, for propulsion when 
necessary, and for discharging their oil cargoes. As 
a class certificate was not required for them, it was 
suggested and approved that welding should be 
used for their fabrication. 

The fuel oil capacity of the first lighter was fixed at 
620 tons, but after it had been in service for some 
time, the cofferdams were re-arranged for the shipping 
of cargo, and the carrying capacity was increased 
to 695 tons. Under similar conditions the second 
lighter was capable of dealing with 800 tons of goods. 
It was found that, with vessels of similar principal 
dimensions, for the first example the weight of a 
riveted construction was 208-5 tons, compared with 
144-5 tons for the welded method, a saving of 30 
per cent., while this was increased to 36-4 per cent. 
if the dimensions of the riveted ship were increased 
to obtain the same carrying capacity. It was 
found that, although it was more expensive to weld 
1 ton of shipbuilding material, the net advantage 
was in favour of welded construction for oil lighter 
building. Actually it was determined that, on 
the basis of each ton of deadweight carrying capa- 
city, the welded ship afforded a saving of 11 per cent. 
over the older method of building. The experiences 
gained in this work prompted the author of the paper 
to indicate his regret that less progress had been 
made with welding in shipbuilding than in other 
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ment of its full advantages on a large scale. 

Experimental work with specimens containing both 
butt welding and overlapped riveted joints, showed 
clearly that the effects of the bending moments 
produced on loading overlapped joints reduced 
their efficiency, and therefore the disadvantages 
of increased material and cost were introduced with- 
out any counteracting advantage. Investigations 
further resulted in the design of joints greatly to 
the advantage of welding. In consequence of the 
satisfactory test figures given with these, the Ger- 
manischer Lloyd has approved further welding work 
on bulkheads and bunkers, deck erections, and 
casings, and also for constructions exposed to heavy 
stresses, such as girders beneath the decks. Appro- 
val by Lloyd’s Register of Shipping, the British 
Corporation and the Bureau Veritas only applies so 
far to a limited number of connections, but Mr. 
Wahl hopes that welding may soon be recognised 
for service on a much greater scale; he believes 
there is now no doubt that vessels could be built 
in a more profitable way than at present, by its 
use in the hands of the experienced designers and 
skilled operatives. He understood that the Ger- 
manischer Lloyd recognised the present state of 
development of the new method and was preparing 
special rules for welded ships. 








THE LATE SIR CHARLES A. PARSONS, 
K.C.B., F.R.S.: AN APPRECIATION. 


By GeErALp Stoney, F.R.S. 


OnE of the notable characteristics of Sir Charles 
Parsons was his dogged determination to make a 
success of anything he took in hand, and never to 
allow himself to be discouraged by any set-back, 
however great. And set-backs were numerous, 
especially in the early days of the steam turbine, 
which might well have disheartened a less cour- 
ageous man. 

When I joined him in 1888, he was a partner in 
Messrs. Clarke, Chapman, Parsons and Company, 
Limited, at Gateshead, and the largest turbine made 
was of 32 kw. and non-condensing. It was shortly 
afterwards, on account of the non-progressive policy 
of his co-directors and their want of belief in the 
future of the steam turbine, that he decided to part 
company from them and start the Heaton Works, 
Newcastle-on-Tyne, on his own account. And here 
he met with the serious set-back, in that his former 
partners refused to give up his patents, except at 
an inordinate price. This resulted in an arbitra- 
tion case, by which he lost his original patents, both 
on the turbine and the electrical side. 

Not discouraged, he set to work to develop a 
turbine and high-speed dynamo outside the original 
patents, in which the steam flow was radial instead 
of parallel to the axis. The first, in which the 
steam flowed inwards in a series of wheels, was a 
complete failure, as the water in the saturated 
steam was thrown outwards and cut away the guide 
blades in a few minutes. 

The obvious thing was to reverse the flow and to 
make the steam flow outwards, and thus a turbine 
was constructed consisting of a series of wheels, the 
first made having one row of reaction blades and 
subsequent designs from three to five rows on each 
wheel. Many of these were made, chiefly 16 kw. 
and 32 kw., non-condensing. They ran all right, 
but the steam consumption was very high, chiefly 
owing to windage, about which little was known at 
the time. Other types were also tried about this 
period, such as a single disc bladed on one or both 
sides, and also a number of Hero wheels in series, 
but these were all more or less failures owing to 
excessive steam consumption. It was evident, 
however, that, with increased size and the adoption 
of condensing, better results could be obtained, 
and an experimental turbine of 100 kw. at 4,800 
r.p.m, was made. With this, when tested by Pro- 
fessor (now Sir) John Ewing, F.R.S., the record 
consumption of 27 lb. per kilowatt-hour was ob- 
tained, with 100 lb. per square inch gauge stop- 
valve pressure, 50 deg. F. superheat, and 27-in. 
vacuum. This led the way to similar but somewhat 
larger turbines being adopted for the Cambridge, 
Scarborough, and other stations. 

By 1894, the.firm he had been formerly connected 
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field offered greater scope for its use and the develop- | with found they could do nothing with the original 


patents and could not make a success of the steam 

| turbine. As a result, Sir Charles got back his patents 
| fee some 2,000/. instead of the huge sum of about 
| 98,000/. originally asked for them. After five most 
| strenuous and difficult years, the parallel-flow turbine 
was reverted to, and this is the type of reaction 
| turbine in use to this day with little change in the 
| essentials, although great improvements have been 
made in detail. 

Many other difficulties were met with from time 
to time, but all were overcome by Sir Charles’ 
| great mechanical instinct and practical and theo- 
retical knowledge enabling him to see what it was 
best to do in order to deal with the various diffi- 
| culties encountered. An example of this is how he 
| got over the trouble with cavitation in the Turbinia, 

as described in our obituary notice, on page 205, ante. 
| The Turbinia also was a remarkable example of Sir 
| Charles’ power to obtain accurate results from the 
| most primitive apparatus, although when necessary 
he did not hesitate to get the most expensive and 
| elaborate apparatus possible. Models of various hulls 
|for the Turbinia were made, at first 2 ft. long and 
| afterwards 6 ft. long, and these were tested in the 
| condenser pond at Heaton Works by simply towing 
them by a string over a pulley. Various propellers 
were also tried in these models, driven by india- 
|rubber cords twisted until they became knotted, 
and thus giving an approximately constant torque. 
By such primitive apparatus he obtained results 
agreeing within 1 per cent. with tests made long 
afterwards at the National Physical Laboratory on 
the same models. Of course, such tests gave no clue 
to the cavitation trouble, which later caused three 
shafts and nine propellers to be substituted for the 
single shaft. : 

All through the history of the steam turbine 
Sir Charles was remarkable for the courage with 
which he advocated new and larger designs. More 
people have come to grief in going from a small to a 
large machine than in anything else, but he, with 
his great foresight and mechanical instinct, com- 
bined with his theoretical and practical knowledge, 
successfully avoided the pitfalls into which so many 
have fallen. 

Thus, the steam turbine on land went successfully 
from 4 kw. in 1884 to 32 kw. in 1888, and to 1,000 
kw. in 1900, and now his firm have made and have 
in hand some of 50,000 kw.; there is now no diffi- 
culty in making turbines of four times or more this 
capacity. On the marine side also, the development 
was most rapid, and the step from the 8,000 
shaft horse-power of the cross-channel boat Queen, 
which was the largest of which experience had been 
obtained at the time the Mauretania was designed, 
to the 68,000 shaft horse-power of the latter, 
required the greatest courage on the part of Sir 
Charles, and was an example of the faith which the 
Cunard Company, the Admiralty, and the Wallsend 
Slipway Company, who made the turbines under 
the superintendence of the late Mr. Andrew Laing, 
and others had in him. 

In the obituary notice last week his attempts to 
make diamonds were described, but it may be put 
on record that he spent some 30,000/. on these 
experiments, remarking, “We have now made a 
bit of money, and deserve a little fun.” Several of 
his activities have been mentioned, but there were 
also many others, as his interests ranged over the 
whole sphere of art, science and engineering. He 
was a splendid mechanic, and was equally good at 
fine as at heavy work. He was most skilful at 
making models of all sorts, largely with bits of 
cardboard and wood with sealing-wax as a jointing 
material. Many of these were made to demonstrate 
some physical fact, and, in the early days, wonderful 
mechanical toys were made for his children. About 
1887, he made a model aeroplane of about 4-ft. 
span, driven by a steam-engine which had methy- 
lated spirit in the boiler; for fuel the exhaust 
was burnt under the boiler. This made several 
successful flights, but had invariably to go into the 
repair shop after alighting. He was also interested 
in the reproduction and augmentation of sound, 
and made an air valve, worked from a gramophone 
or musical instrument, such as a violin or cello, 
by which the sound was greatly augmented, and, 
in some cases, improved in quality. 




















This, when | 


applied to the gramophone, was known as the 
Auxetophone, and when played from the terrace of 
his house at Wylam, was heard all over the village 
to the great detriment of the attendance at church 
on a Sunday evening. 

He also always took a great interest in optical 
work, largely inherited from his father, the Earl of 
Rosse, who made the famous 6-ft. telescope at Birr, 
Ireland. As early as about 1887, he developed a 
method of producing parabolic searchlight reflectors 
at a fraction of the cost and weight of the Mangin 
reflectors then in use. This work was steadily 
developed until for many years Heaton Works have 
produced nearly all the searchlight reflectors of 
parabolic form in this country. He also devised a 
mirror with one axis a parabola and the other a 
hyperbola or an ellipse, and also a method of manu- 
facturing these mirrors, so as to give a flat beam for 
use on the Suez Canal or other similar places, or for 
projecting the beam through a narrow loophole in 
a fortress. As a corollary to this, a divided beam 
could be produced at will by a split mirror, with 
the two halves hinged so as to give a dark centre 
and thus avoid dazzling an oncoming ship. 

In recent years, he took over the optical and 
telescope works of Sir Howard Grubb, F.R.S., 
which are now at Heaton, under the name of 
Sir Howard Grubb, Parsons and Company, where 
telescopes and other optical instruments of the 
largest size are being made, one of the products of 
this firm being actually illustrated and described 
elsewhere in this issue. He also had a controlling 
interest in Messrs. Ross, Limited, and, to a large 
extent saved a great part of the manufacture of 
optical glass in this country, by taking over the 
Crown Glass Works at Derby, where he was able 
to introduce many improvements in the manufac- 
ture of optical glass. 

He was a strong believer in the importance of 
research and accurate measurement, and from the 
very beginning accurate testing of the turbines and 
other manufactures was the practice: very large 
sums were continuously spent on research. He 
believed most strongly in the value of what may 
be called highly-educated labour, and thus had 
always on his staff men with the best education 
possible, but it had to be combined with good 
practical knowledge. 

Sir Charles was the most delightful companion 
socially. Many a pleasant day have I spent at his 
lovely shooting-box on the Northumberland moors, 
either wandering over the moors, where we amused 
ourselves by setting fire to the bracken or fishing on 
Sweethope Lough. I am not a fisherman, and so the 
usual procedure was that Sir Charles fished while I 
rowed the boat, and it was remarkable how he 
seemed to know just where the trout were. He was 
also a first-class shot. In the house or club, he was 
the most delightful of hosts, and many and various 
were the subjects discussed at such meetings. 

His is a loss that can never be replaced. 


THE LATE DR.-ING. LUIGI LUIGGI. 

ALTHOUGH the advance of civilisation is actually 
due more to the engineer than to the politician, the 
former rarely receives adequate recognition, either 
in history or in contemporary literature. It is there- 
fore pleasing to record that the name of Dr. Luigi 
Luiggi, whose death we regret to report in Rome 
on February 1, was not only widely known and 
honoured throughout Italy, but in many other 
European countries, and more remote parts of the 
world. Since the time of the Roman Empire, the 
Italian people have been distinguished for their 
engineering ability, and the spirit which gave rise 
to the Appian Way is in evidence to-day in the 
great programme of construction initiated under 
the Fascist risorgimento. Although the bulk of 
Dr. Luiggi’s active work was done before the march 
on Rome, his advice was freely sought by the 
Government in the subsequent period, and of few 
men can it be more truly said that their works live 
after them and constitute their most-fitting monu- 
ment. 

Luigi Luiggi was born at Genoa, on August 3, 
1856, and gave early evidence of his exceptional 
ability. He spent the years between 1873 and 
1875 at the University of Genoa, and in the latter 
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year, entered the Royal Civil Engineering College 
at Turin. He left the Royal College in 1878 as the 
Senior Wrangler. He was appointed a junior 
engineer in the Royal Corps of Italian Engineers 
in 1880, and immediately left his own country for 
Great Britain, where he obtained experience in 
lighthouse and maritime work under the late Sir 
James Douglas. His first association, thus made 
with other countries, was destined to expand until 
his death. Those who had the good fortune to 
meet him in later years could not but be struck by 
his lack of insularity and intimate knowledge of 





the problems of other countries than his own. | 
Endowed by nature with 
a charming personality, he 
made himself an accom- 
plished linguist. His know- 
ledge of English was beyond 
reproach, and we have heard 
him more than once strongly 
express the view that it was 
a waste of time to enter a 
foreign country for business 
purposes without at least a 
good working knowledge of 
the language. 

He returned to Italy in 
1882 to take up the position 
of resident engineer on the 
Genoa harbour works, and 
in that position, took a res- 
ponsible part in bringing the 
port into conformity with 
modern requirements. In 
describing the portof Genoa, 
on page 4, ante, et seq., it 
may be recalled that we 
divided the work executed 
since 1876 into two parts for 
purposes of description, the 
first comprising the moderni- 
sation of the old port, and 
the second the creation of 
new basins lying along the 
foreshore. Dr. Luiggi took 
little or no active part in 
the latter work, although 
he was honorary consultant 
to the Port Authority, but 
he was responsible for the 
design and_ construction 
of many of the important 
works comprised within 
the former, including the 
two dry docks behind the 
Vecchio mole, to which ex- 
tensive reference was made 
in our article. 

In 1893, Dr. Luiggi was 
appointed engineer-in-chief 
of harbours and lighthouses 
in Tuscany, and while occu- 
pying this position, was 
appointed to superintend 
the train-ferry system across 
the Straits of Messina, which 
will be familiar to those of 
our readers who have had 
occasion to travel overland 
to Syracuse, or other parts 
of Sicily. Much of his more 
important work was carried 
out in South America, his 
first association with that 
country being in 1896, when 
he was invited by the 
Argentine Government to take over the direction 
of the military port works at Bahia Blanca. This 
work was of the first importance, and included the 
construction of a dry dock which, at the time, was 
the largest in the world. The greater part of the 
plant required, with large quantities of cement and 
granite, were sent out from Italy, and incidentally 
close upon two thousand Italian workmen found 
employment on the works for a period of five years. 
On completing the port works at Bahia Blanca, 
Dr. Luiggi was employed on similar works at Buenos 





Ayres, Rosario, del Plata, and Deslado, in Argen- 
tina, and at Montevideo, in Uruguay. His associa- | 
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tion with the Argentine corresponded with a period 
of intensive development in the country, of which 
an account will be found in ENGINEERING, vol. 
Ixxxix, page 619, et seq. (1910), when we dealt with 
the centenary of the Republic. Special interest 
attaches to this period of Dr. Luiggi’s work on 
account of the long-standing friendly ties between 
the Argentine and ourselves, and the incidence of the 
British Empire Exhibition, to be held next month 
in Buenos Ayres. ; 

On Dr. Luiggi’s return to Italy in 1905, he became 
Counsellor for the administration of the State 
Railways, and in 1907 was appointed Professor of 
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Hydraulic Engineering and Maritime Construction 
in the University of Rome. With many men, such 
an appointment would be regarded as an opportunity 
to withdraw from active work, and enjoy a well- 
earned leisure ; but Dr. Luiggi’s dynamic personality 
gave rise to a very different interpretation to his 
duties. Apart from accepting the position of 
consulting engineer for the port of Buenos Ayres 
during this period, he was appointed technical 
consultant to the Egyptian Government, technical 
consultant for the International Commission for the 


Danube, and was nominated by the Italian Govern- | 








for the Suez Canal. He was responsible for works 
on the Red Sea, and in Tripoli, and, acting for the 
Egyptian Government, for port works at Alexandria, 
Suez, Mersa Matru, Hosseir, and Damietta. 

Up till the present, we have dealt only with 
Dr. Luiggi’s activities in relation to port and 
harbour works, on which he was one of the greatest 
living authorities. His interests, however, em- 
braced all types of civil engineering, and in all 
the three main periods of his professional life to 
which we have referred, he found time to carry out 
important work on hydro-electric plants, navigable 
and irrigation canals, aqueducts, roads, and even 
buildings. So wide were his 
activities and interests in 
these varying directions, in 
fact, that it is only possible 
to mention a few of the 
more important. He pre- 
pared plans for aqueducts 
at Bahia Blanca and Puerto 
Militar, in the Argentine, 
and for similar works at 
Livorno, Lucca, Pontedera, 
Chiavari, Genoa and other 
regions in Italy. He was 
honorary consultant to the 
Comune of Genoa for the 
great sea road, for the 
hospital of Pammatone and 
Albero, and for the Val 
Noci and Entella aqueducts, 
in addition to the new har- 
bour works to which refer- 
ence has already been made. 
In his capacity of honorary 
consultant to the Comune, 
his advice was also sought 
on the Genoa-Milan-Stelvio 
and Genoa-Piacenza rail- 
ways, and on the road from 
Lavagna to Cavi. The 
Comune of Chiavari con- 
sulted him in connection 
with defence works against 
the inroads of the sea. 

The high degree of esteem 
in which Dr. Luiggi’s work 
was held by the govern- 
ment of Italy is indicated 
by the frequency with which 
he was invited to represent 
that country at interna- 
tional conferences, among 
which may be mentioned 
the Engineering Congress 
in Japan, the centenary 
celebrations of the Univer- 
sity of New York, and the 
celebrations to commemor- 
ate the fiftieth anniversary 
of the American Society of 
Mechanical Engineers, when 
he was one of the selected 
recipients of the com- 
memoration Medal struck on 
that occasion. In1921, atthe 
invitation of the Senate of 
London University he gavea 
course of lectures on engi- 
neering works executed in 
Italy in the previous twenty 
years, and performed the 
same service at Melbourne, 
and at Troy in the United 
States. On the two latter 
occasions, his work was recognised by conferring 
upon him suitable degrees. He was the author of 
numerous scientific memoirs on port and harbour 
engineering work, of which the best known are Le 
opere marittime addette ai porti italiani; Criteri 
per comparare la resistanze det moli; Pozzolane, and 
Evoluzione delle dighe per laghi artificali. 

Dr. Luiggi was elevated to the highest grade of 
Inspector-Superior in the Royal Corps of Italian 
Civil Engineers, and retired from that body in 1923, 
with the title of Honorary President of the Superior 
Council for Public Works. He was president of the 
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Council of Administration of the State Railways, and 


of the Councils for Public Instruction, and for 
National Economy. He became a parliamentary 
deputy in the Twenty-Sixth Legislature, where he 
took his seat among the Nationalists, and was later 
nominated a Senatore del Regno. He was a Grand 
Officer of the Order of Saints Maurizio and Lazzaro, 
and was created a Commander of the Star of Italy 
for meritorious work in Eritrea, Libia and Somali- 
land. He was also a Knight of the Order of the 
Crown of Italy, an officer of the French Legion of 
Honour, and a Grand Officer of the Gran Salvatore 
of Greece. He was decorated for the campaigns in 
Eritrea and Libia, and was awarded the Italian 
Croce Rossa for his technical achievements. At the 
outbreak of the war, he became a member of the 
Committee for Industrial Mobilisation, and held 
throughott the rank of Colonel. For his services in 
the Argentine, the Government of that country 
honoured him by giving his name to a town of 
10,000 inhabitants, and he was given the freedom of 
the City of Bahia Blanca, with the additional 
honour of having a street named after him. He was 
elected a full member of the Institution of Civil 
Engineers in this country in 1905, and was an 
honorary member of the American Society of Civil 
Engineers, and numerous other foreign scientific 
societies. 

Although practically retired from the exercise of 
the profession in which he had achieved such dis- 
tinction, Dr. Luiggi very recently spent three 
months in Egypt for the purpose of finally revising 
the plans for the improvement of the various port 
works that he had previously initiated, and two 
months in Albania to prepare projects for port im- 
provements at Durazzo and S. Giovanni di Medua. 
His loss will be deeply felt among the many friends 
that he made not only in this country, but also 
throughout the civilised world. 








THE LATE SIR ARTHUR DORMAN. 


THE death of Sir Arthur Dorman, which occurred 
on February 12, at his home, Grey Towers, Nun- 
thorpe, North Yorkshire, removes a well-known 
figure from Tees-side industrial circles. For many 
years chairman of Messrs. Dorman, Long and 
Company, Limited, and a director of several metal- 
lurgical and colliery companies, Arthur John Dorman 
was born at Ashford, Kent, on August 8, 1848. 
He was the son of Mr. Charles Dorman, of Ashford 
and Maidstone, and received his general education, 
partly at Christ’s Hospital, while this establishment 
was still in Newgate-street, London, and partly in 
Paris. His long association with the North of 
England began in 1866, when, at the age of 18, he 
was apprenticed to an old friend of his family, the 
late Mr. C. G. Johnson, of the iron-making firm 
of Messrs. Richardson, Johnson and Company, of 
South Stockton. His apprenticeship was a very 
thorough one, and he learned to perform the 
arduous manual work connected with the smelting 
of iron ore and the subsequent processes of working 
and rolling the material. In 1876 he entered into a 
partnership with the late Mr. Albert de Lande 
Long, the result of which was the foundation of the 
firm of Messrs. Dorman, Long and Company, 
Limited. The new concern acquired the Britannia 
Ironworks and the West Marsh Works, the latter 
comprising 20 puddling furnaces and three rolling 
mills, and their first products were rolled joists and 
other sections made from wrought iron. Mr. 
Dorman, as he was then, subsequently became associ- 
ated with practically all the developments in steel 
manufacture which took place in the Tees-side 
area, and, after the erection of an open-hearth steel 
plant, sheet and wire-making departments and a 
bridge-building and constructional department were 
added to the original undertaking. 

In 1899, Messrs. Dorman, Long and Company, 
Limited, joined forces with Messrs. Bell Brothers, 
Limited, in the production of open-hearth steel 
from Cleveland pig, and the success which attended 
this enterprise led to further developments, including 
the construction of the Redcar Iron and Steel Works. 
The firm continued to grow and prosper, and, in 
recognition of his services in connection with the 
supply of munitions during the European War, Mr. 
Dorman was created a K.B.E. in 1918. Five 





years later he became a baronet. In 1923, Messrs. 
Dorman, Long and Company, Limited, by the 
consolidation of their subsidiary companies, took 
over the entire properties and plant of Messrs. Bell 
Brothers, Limited, Messrs. The North Eastern Steel 
Company, Limited, and Messrs. Sir B. Samuelson 
and Company, Limited, all of Middlesbrough ; and 
Messrs. The Carlton Iron Company, Limited, 
Ferryhill, County Durham. As a result of this, the 
annual output capacity of the combined undertak- 
ings attained 1,000,000 tons of finished steel. These 
amalgamations were followed, in 1929, by the 
fusion of the firm of Messrs. Bolekow, Vaughan and 
Company, Limited, with Messrs. Dorman Long. 
The company also possesses important branches in 
Sydney and Melbourne, Australia, in South Africa, 
India, and in other places ‘abroad. In addition to 
his other activities, Sir Arthur was a director of 
Messrs. Pearson and Dorman Long, Limited, pro- 
prietors of Kentish collieries, and a director of 
Messrs. Channel Steel Company, Limited, Shake- 
speare Colliery, near Dover. He also served on the 
board of Messrs. Horden Collieries, Limited, an 
important colliery, and coke and by-product pro- 
ducing undertaking at Darlington. 

Of the many contracts secured recently by the 
firm of Messrs. Dorman, Long and Company, the 
two most outstanding were the Tyne Bridge at 
Newcastle and the Sydney Harbour Bridge, which is 
of similar design but about four times as large as 
the Tyne Bridge. The Tyne Bridge, it will be 
recalled, was opened by H.M. the King on October 
10, 1928; the Sydney Harbour Bridge is now in 
course of completion. Both structures have been 
fully dealt with in our columns. Although he was 
then 76, Sir Arthur proceeded to Australia in the 
spring of 1924, in order to be present, along with 
Sir Hugh Bell, at the laying of the foundation stone 
of the bridge at Sydney. Sir Arthur was elected a 
member of the Iron and Steel Institute in 1874 ; 
he served on the general reception committees 
when the Institute visited Middlesbrough in 1908, 
and Newcastle-upon-Tyne in 1929. He was for 
many years a member and an alderman of the 
Yorkshire North Riding County Council. The 
heir to the baronetey is Mr. Bedford Lockwood 
Dorman, O.B.E., barrister-at-law, who was born in 
1879. Sir Arthur’s remaining surviving son is 
Mr. Arthur Dorman, managing director of Messrs. 
Dorman, Long and Company, Limited. 








NOTES. 
Tue Britisn INDUSTRIES Farr AND Export TRADE. 


WuarTEvER the cause of the present unsatisfactory 
position of British industry may be, it is certainly 
not suffering from a lack of good advice. British 
industrialists have been told many times recently 
what should be done to increase our sadly diminished 
export trade, although they are themselves doubtless 
fairly well aware of the real requirements. 
Obviously, in the first case, we must produce the 
goods which foreign buyers need at a lower price 
than they can produce them themselves or obtain 
them from our competitors. Having accomplished 
this by no means easy task, we have still to bring 
our goods to the notice of the buyers in the most 
effective manner, and then, having obtained the 
orders, we must take the necessary steps to ensure 
the prompt delivery of the goods in perfect condition. 
If we could do all these things, our export trade 
would, we believe. greatly improve, even now, though 
the purchasing power of the world is very much 
below the normal, but unfortunately there are 
various obstacles in the way, some of which, such 
as protective tariffs abroad and heavy taxation 
at home, are entirely beyond the power of the 
industrialist to remove. Speaking, on Monday last, 
at the Guildhall, at a Government dinner given on 
the occasion of the opening of the British Industries 
Fair, H.R.H. the Duke of Gloucester referred to 
some of the above-mentioned essentials to the 
maintenance and expansion of our export trade, 
as well as to the means provided to assist British 
manufacturers to meet them. In connection with 
the supply of information on the foreign buyers’ 
requirements, he referred to the valuable work of 
the Overseas Trade Development Council, carried 
on with the assistance of British commercial, 


diplomatic and consular officers and trade commis- 
sioners abroad. Having obtained the necessary 
information with regard to requirements, His 
Royal Highness suggested that these could best 
be met by pooling resources and knowledge, com- 
bination, in the circumstances, being likely to give 
better results than competition. He mentioned, 
as an example of combination in industry, the fact 
that one of our leading export industries, viz., the 
cotton industry, had organised a complete section 
of the Fair for the first time in its history, and stated 
that this had been done by close co-operation 
between employers and employed. In _ bringing 
our goods to the notice of the foreign buyer, the 
British Industries Fair certainly plays an important 
part, although it involves a visit of the buyer to 
this country. It is obviously an excellent policy 
to supplement the annual Fair by an exhibition, 
held at intervals, in the centre of the market it is 
desired to cultivate, such as that to be opened by 
H.R.H. the Prince of Wales, in Buenos Aires in a 
few week’s time. There is still, of course, the all- 
important question of price, but if the Fair and 
Exhibition can show our prospective customers either 


that our prices are lower than those of our com- . 


petitors, or, if higher, are, nevertheless, fully justi- 
fied, the revival of our overseas trade may ulti- 
mately materialise. 


MINISTERS AND PROPAGANDA. 


Is it right and proper for a Minister of the Crown 
to urge the industries, with which his relationship is 
fatherly, or step-fatherly, to exercise greater energy 
in developing their business, not only for their own 
good, but with a view to relieving industrial depres- 
sion generally ? At first sight it would seem that 
the answer can only be in the affirmative, but 
nevertheless the efforts of the Minister of Transport 
in this direction have not met with universal 
approbation. As we have already reported, Mr. 
Morrison has been going about the country encoura- 
ging electricity supply undertakings to develop 
their services in anticipation of future demands, 
and in doing so has admitted that he lives in an all- 
electric house. The gas industry, through the mouths 
of some of its chief spokesmen, objects to these 
activities on the grounds that they are calculated 
to do it harm. At the Diamond Jubilee dinner of 
the Institution of Electrical Engineers, which was 
held at the Connaught Rooms, London, on Thurs- 
day, February 12, under the presidency of Mr. 
Clifford C. Patterson, the Minister, however, pro- 
tested that such was not his intention. It was his 
duty, he said, to urge all industries for which he 
was responsible to Parliament to be efficient and 
progressive, and if he was appropriately placed 
he would do the same for the gas industry, to whose 
enterprise he had often called attention as an 
example to be followed. No exclusion of gas from 
houses erected by local authorities had been suggested 
either by himself or by the Minister of Health, and as 
regards living in an all-electric house, he had only 
mentioned this to show that he was practising 
what he preached. He thought it was as absurd to 
object to what he had done as it would be for 
the railway companies to protest when he rode in 
a motor-car. These remarks, which are, perhaps, 
hardly calculated to lull the storm to which the 
original pronouncement gave rise, were made in 
proposing the toast of “The Institution,” a body 
whose size, Mr. Morrison rightly pointed out, was 
symptomatic of the growth of the industry, and 
whose readiness to place the experience of its 
members at the service of Government Departments 
was much appreciated by those concerned. In 
reply, the President said that electrical engineers 
were convinced of the benefits which were within 
the reach of this country as the result of the greater 
availability of electricity. The Institution honoured 
the engineer who achieved great works, but cherished 
even more the men who had sought to unravel the 
mysteries which underlay almost everything with 
which the engineer worked. As all physical science 
was the science of electricity, they should not cramp 
themselves with any artificial boundaries. The 
toast of ‘Our Guests”’ was proposed by Colonel 
Sir Thomas F. Purves, and responded to by Sir 
Roger Gregory, president of the Law Society, and 
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of Electricians, all three speeches being excellent 
both in matter and in the manner of their delivery. 
Finally, the President paid a fitting tribute to the 
memory of Sir Charles Parsons. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS ; NORTH-WESTERN 
BRANCH. 

A MEETING of the North-Western Branch of the | 
Institution of Mechanical Engineers, to which members 
of the Manchester Branch of the Institution of Loco- | 
motive Engineers were invited, was held at the Engi- | 
neers’ Club, Albert-square, Manchester, on Thursday, | 
February 5. The chair was occupied by Mr. H. L. 
Guy. A paper on “ High-Pressure Locomotives ”’ was 
read by Mr. H. N. Gresley. This paper had been pre- 
viously read at London, and an abridgement of it will 
be found on page 153 ante. Reports of the two dis- 
cussions following the reading at the London meetings 
were given on pages 149 and 245, ante. 

The chairman, Mr. H. L. Guy, in inviting mem- 
bers to take part in the discussion at the conclu- 
sion of the reading of the paper said, that the 
first question that naturally arose from it was what 
saving of fuel was likely to arise from the adoption of 
high pressures in locomotive work. The author had 
stated that it was impossible at this stage to say what 
economies had been realised in the engine for which he 
was responsible, but it would be interesting to make 
a general deduction from the principles of thermo- 
dynamics. He had himself, Mr. Guy continued, made 
some calculations as to the maximum gain possible 
by raising the pressure in a locomotive with the follow- 
ing results :— 
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Thermodynamic gain, in- 

cluding feed-heating and 
feed pumps, per Cent. ... 

Probable gain due to in- 

creased pressure in nor- 
mal working, per cent. 15 20 

The last line was the probable saving in the coal bill 
of a locomotive, due to increased pressure, in normal 
service in, say, 12 months, and was the figure of import- 
ance considering the coal bill of 12,000,0001. a year 
mentioned in the paper. On the question of costs it 
would be interesting to learn the capital value of the 
23,000 locomotives that consumed so much coal. 
Indeed, it was necessary before the value of the fuel 
saving could be properly assessed. 

Experience, so far as land work was concerned, was 
definitely that the danger factors of the plant were not 
increased by increase of pressure ; in fact, there were 
substantial reasons for arguing that the danger was 
decreased if the highest pressures were adopted. 

The discussion was opened by Capt. H. P. M. Beames, 
who said that the successful attempt which the author 
had made to get away from large flat-stayed surfaces was 
likely to avoid a great deal of trouble in the future. 
It was such surfaces which had delayed the advance 
of high pressures in locomotive work. With regard 
to the construction of the L.N.E.R. engine, one point 
in’ actual manufacture might be raised. This was the 
question of which trade would be concerned with the 
building and maintenance of the boiler. The fitter, 
boilermaker and tuber might have divergent opinions 
on the question. The centre of gravity of the locomo- 
tive might fairly be assumed to be high, and unsteadi- 
ness might be feared in consequence. From inspection 
of the design also, the fact that the gases seemed to 
have a fairly unrestricted passage through the boiler 
might indicate a very high smokebox temperature. In 
an engine of the Royal Scot type there was, under 
certain conditions, a smokebox temperature of 650 
deg. F. There were refractory walls between the flues 
and the air spaces at the sides of the boiler. It might 
be supposed that vibration would cause trouble with 
regard to their maintenance. 

The type of superheater fitted certainly removed 
trouble from blocking by ash, but he presumed a certain 
amount of ash got through. He would like to know 
what means were taken to clean “he tubes. An injector 
replaced the complicated system of pumps fitted to 
some of the other engines, but it was possible that 
the high velocity of the feed water would set up exces- 
sive erosion of the injector cones. He would like to 
know how many pounds of water were evaporated 
per pound of coal. The kind of piston packing used was 
also of interest. He had been informed in the United 
States, when he had seen the first of the high-pressure 
engines there, that the packing then in use, after six 
months’ running, was that originally fitted. The 
packing and lubrication had been so satisfactory that 
no alteration had been required. Two more questions 
might be put, one as to the form of regulator used, the 
other as to how the engine crew got on with the high- 
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Mr. J. N. Gresham said that although he had heard | 


_ ENGINEERING. | 


the paper in London, he had not fully appreciated the 
work done by the author until he had read an excellent 
article on the ‘“‘ Economics of Steam Locomotive Per- 
formance and Maintenance ”’ in the February issue of 
The Railway Engineer. The authors of this article 
had plotted the interest on the additional capital cost 
plus the probable increase in the cost of maintenance, 
against the possible thermal economy, and some 
extraordinary figures were presented. Unfortunately, 
however, they were presented on the basis of the cost of 
German coal, which needed adjustment to meet English 
conditions. It appeared, however, that an increase 
in maintenance cost of 250]. per annum would be likely 
to run away with something over 10 per cent. in coal 
economy. When some of the locomotives illustrated in 
the paper were considered, it was clear that the saving 
of coal involved would have to be enormous to justify 
their great capital cost. The author had stated definitely 
that the cost of his engine would not be materially 
increased over the normal one. He would like to 
know what was the air pressure under the ash pan 
after the air had passed through the ducts and round 
the boiler. 

Mr. R. C. Bond said he had recently had an 
opportunity of riding on the Schmidt-Henschel, and of 
seeing the Schwartzkopff-Léffler locomotives, and had 
been struck by the extraordinary complications. At 
the same time, the latter engine did its work very 
satisfactorily, and appeared to require very little 
more attention than normal on the part of the en- 
gine crew. There was, however, the maintenance of 
two water levels in place of the usual one, and this, 
under certain conditions, might present difficulties. 
He would have liked to have seen indicator dia- 
grams of No. 10,000, some of which had undoubtedly 
been taken—and would also like some further particulars 
of performance in the way of draw-bar horse-power 
and overall mechanical efficiency. Not only was the 
locomotive interesting from being fitted with a water- 
tube boiler, but in that it was a high-pressure com- 
pound locomotive. The reason was difficult to analyse, 
but, with one notable exception, compound locomotives 
had not been a success in this country hitherto. The 
exception owed its success to the fact that the engine 
could not be handled in a manner other than that 
intended by its designer. Probably, with No. 10,000, 
the time might come when it would be found desirable 
to combine the two cut-offs on to one reversing lever. A 
well-trained driver, with the liberty of selecting cut-offs, 
could do so with advantage, but in many instances 
men had their own ideas which did not always lead 
to the best results. 

As to starting, he would like to enquire whether 
it had been found necessary to fit non-return valves 
between the ends of the cylinders to keep them in 
equilibrium. The reduction of diameter of the high- 
pressure cylinders by means of liners had altered the 
volume ratios to an extent that required comment. 
The author had stated that it was desired to redis- 
tribute the work between the high and low-pressure 
cylinders. That could have been done by merely 
varying the cut-offs in the high-pressure cylinders. He 
would like to know the cylinder clearances and receiver 
volume. Both had a considerable effect on indicator 
diagrams. He thought it would have been desirable 
to fit a tail-rod to the high-pressure piston, for, as the 
piston rod was 34 in. in a 10-in. cylinder, there was 
a difference of, roughly, 12 per cent. in the initial 
loads on each side of the piston. Turning to the boiler, 
it would appear that the brickwork round the grate was 
rather shallow, and, working with a fairly thick fire at 
the back, there was a chance of the burning fuel coming 
into contact with the tubes. It would be interesting 
to know how deposition of scale and mud in the feed- 
heating portion of the boiler was got rid of. He 
thought the magnitude of the normal cost of washing 
out locomotives in a large railway was not always 
appreciated. On one of the British railways, over 
3,000 wash-outs were done weekly, which took each 
locomotive out of service from 10 to 16 hours. If all 
locomotives were fitted with boilers which could run 
5,000 miles instead of the 1,500 without washing out, 
the saving would be enormous. 

Mr. G. N. Shawcross said that, in addition to the 
question of maintenance costs, there was also that of 
the availability for service. Many of the members 
present were concerned with the repairing of loco- 
motives, and could state that a standard main line 
engine could be repaired in something under 20 days. 
This meant keeping only a small number of engines 
for a particular service. If the author’s new engine was 
not one which would go through the repair shops 
rapidly and straightforwardly, capital cost entered 
into the question just as much as maintenance per se. 
He wondered if trouble was likely to arise from air 
leakage from the ducts when the engine was, say, 
10 years old. Finally, he might mention that his 
company had running in daily service a main-line engine 
with cut-offs in the opposite direction to those given 
in the paper, that is, there was 40 per cent. cut-off in 
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the high-pressure cylinder and 50 per cent. in the 
low-pressure cylinders. 

Mr. S. Jackson expressed the view that the good 
features of the new design could be better appreciated 
when figures of coal consumption in service relative 
to those of an ordinary Pacific type engine were avail- 
able. In tests, special engineers were carried on the 
footplate to check every pound of coal going into the 
firebox. If there were an inspector on every locomotive, 
for instance, a remarkable decrease in coal consump- 
tion would result, because there was someone to watch 
the men. Locomotive engineers generally were aware 
of the theoretical gains possible by using high pressure, 
but his experience with a boiler of 300 lb.-pressure had 
made him not at all sanguine that anything like theore- 
tical economies would be obtained by merely raising 
the pressure, especially when the ordinary type of 
reciprocating engine was adhered to. Neither did he 
think it had been proved necessary, or even desirable, 
to incorporate water-tube boilers for pressures up to 
500 lb. The ‘“‘ Horatio Allen,” mentioned in the paper‘ 
was now a fairly old engine, and had the front and 
back of the firebox made with flat surfaces. The 
Winterthur engine had similar flat surfaces, and worked 
at 850 lb. His company had had a boiler of the 
ordinary locomotive type operating at 300 lb., and 
over a trial period of 18 months there had been no 
trouble whatever with the firebox, while similar fire- 
boxes on the Continent had also given no trouble. 

His own experience with regard to pre-heating the air 
to the fire had been that the economy to be derived from 
it did compensate for the cost of the pre-heater. In 
No. 10,000 the expense of providing pre-heating was 
small, but he would like to have the author’s opinion 
as to whether pre-heating assisted combustion, or if it 
was not conducive to the production of smoke. He 
would also like to enquire whether in future engines the 
fitting of one high-pressure cylinder instead of two had 
been considered. Further, what was the difference in 
temperature between the firebox and the smokebox 
gases, and what was the effect of the trailing truck on 
the footplate riding. 

Mr. D. W. Sanfad, referring to the hot-air supply to 
the firebox, inquired whether, if the engine were running 
at a high speed and the steam were suddenly shut off, 
there would be any tendency for the fire to come out of 
the firedoor. The boiler appeared to have a smaller 
water capacity than the normal type. Did this imply 
any lack of reserve of power, and would the injectors 
have to be worked continuously. Combustion in the 
new boiler would appear to be improved, owing to the 
long path provided for the flames in the firebox com- 
pared with the restricted space in the ordinary type of 
firebox. 

Mr. C. H. Browne said he was not quite satisfied that 
the scale trouble in a locomotive had been really got 
over, and he was rather surprised that neither an 
economiser nor a proper feed heater had been provided. 
It had occurred to him, after seeing the photographs of 
the locomotives at high speeds, that the blower jet 
was hardly necessary. With a locomotive which would 
run on a main line only, like No. 10,000, it seemed to 
him that it might be possible to put water softeners at 
certain parts of the route at which the engine picked 
up its water, but there was, of course, the question of 
the expense of doing so against the cost of scaling. 

Mr. F. E. Lang said, that, in view of the short time 
remaining for discussion, he would only raise one point. 
About the same time that the “ Horatio Allen” 
had been designed, another locomotive had been built 
by Messrs. Baldwin for a pressure of 350 lb. This 
engine had been thoroughly tried out by Mr. Lawford 
Fry, and it was surprising to find from the results of the 
trials, which were very carefully made, that an over- 
all efficiency of between 74 and 8 per cent. only had 
been obtained. This engine had, therefore, only estab- 
lished an efficiency not very much more than that of a 
modern superheater locomotive of the ordinary type. 

Mr. Gresley then replied to the discussion, and 
commenced by thanking the chairman for the inter- 
esting figures showing the economies which might be 
effected. He could not say how nearly the engine 
would approach those theoretical limits until all the 
trials had been completed. In the Schwartzkopff- 
Léffler engine there was to be a reduction of fuel of 
45 per cent. Its efficiency was to be 13 per cent., but. 
as the efficiency of an ordinary engine was 7} per cent., 
it was difficult to see how the efficiency was going to 
be more than double when the coal consumption was 
going to be more than half. He hoped, in a supple- 
mentary paper later, to present the results that 
had been achieved in engine No. 10,000. The 
value of the 23,000 locomotives would be about 
100,000,0007. Answering Captain Beames’ questions, 
the construction of the boiler was becoming an 
engineer’s rather than a boilermaker’s job. There was a 
good deal of general machine work on a high-pressure 
water-tube boiler. The centre of gravity was rather 
lower than on the Pacific engine, the top drum was 
comparatively light and the lower part of the boiler 
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was full of water. The smokebox temperature was 
about 600 deg. F. He had not yet got an evapo- 
ration rate on service, and it was of no real conse- 
quence on a standing trial. As to fuel consumption, 
in running a non-stop train from King’s Cross to Edin- 
burgh with the ordinary Pacific engine 9 tons of coal were 
carried, and about 8 tons were used. When No. 10,000 
had come in on its first trip, there had been over two 
tons of coal in the tender which held the same as the 
Pacific tender. 

There had been no trouble with the brickwork due 
to vibration. The engine had run 30,000 miles, and the 
original bricks were still in place, with the exception 
of the end row of the furnace arch, which had fallen 
down and was not replaced, as the engine seemed 
to run better without it. As to the accumulation of 
ash in the superheater, a perforated steam pipe had 
recently been put in the lower part of the boiler. On 
opening the valve to this when the engine was working 
hard, the steam blew away any ash which had accumu- 
lated in the boiler tubes and superheater, and it was 
ejected through the chimney without sparks. The ash 
was very small. The injector cones were made of stain- 
less steel. The piston packing was of cast iron, the same 
as was used in all their superheater engines, and was 
that put in when the engine was built. The regulator 
was made by Messrs. Cockburns Limited, Glasgow, 
and was of stainless steel. It was a double valve of 
special design. The engine crew seemed to like the 
higher pressure very much, whether due to easier work 
or for some other reason he could not say. There was 
no difficulty in maintaining the pressure between 
400 lb. and 450 lb. with the 10-in. cylinders. He had no 
record of the air pressure in the ash pan, but it was 
very low. There was no necessity to have so much 
vacuum in the smokebox. In reply to Mr. Bond’s 
queries, no indicator diagrams had been taken since 
the cylinders were reduced. Those taken before this 
change, appeared to be very good. He had no data by 
him of the draw-bar horse-power. One train of 540 
tons had been run from Newcastle to Edinburgh and 
had made some minutes on the journey. 

He thought that even with properly designed engines, 
compounding at 200-lb. pressure did not pay. With 
450 lb., the conditions were very different. The difference 
of temperature of the exhaust and inlet steam was so 
great that it was better to use the steam in two stages. 
With a big difference in temperature, radiation losses 
were greater. Regarding the method of varying the 
cut-off, he would say that he had purposely adopted 
the particular gear described as there were no data to 
go upon. Experiments would show what was the best 
cut-off combination for the high and low-pressure 
cylinders, and in any future engine this could be 
adopted. There had been no necessity to fit non-return 
valves. The receiver had a volume of 6} cubic feet, 
and the clearance volume of the cylinders was 12-4 
per cent. This was a big clearance, but was necessary 
when exhausting steam at 200 lb. to avoid too great a 
compression pressure. With ordinary low-pressure 
engines, the cylinder clearance was only 5-5 per cent. 
No tail rods were fitted; they were a nuisance. The 
difference in load on the two sides of the high pressure 
piston could be compensated for by having a slightly 
later cut-off on the rear side than on the front side. 
It did not matter very much, as the exhaust was going 
into a receiver. With regard to the brickwork round 
the bottom of the firebox, he had been guided by 
Messrs. Yarrow, who did not seem to think it mattered 
very much having the fire in contact with the tubes. 
The sediment in the drums was got rid of by means 
of a blow-off valve. It was a simple matter when the 
boiler was being washed out. A considerable amount 
of sediment was usually found. 

A point had been raised about the leakage of the 
air supply to the ashpan. An essential feature of the 
boiler was that the inner casing was quite airtight. 
Otherwise, of course, short-circuiting would occur. 
He thought the example of cut-offs quoted by Mr. 
Shawcross in a compound engine, was probably wasting 
a good deal of steam. A cut-off of 20 per cent. instead 
of 40 per cent, in the high-pressure cylinder would, 
no doubt, give much better results. As to Mr. Jackson’s 
view that a water-tube boiler was hardly necessary 
for pressures up to 500 Ib., all he could say was that 
he, himself, had found a marked difference in the cost 
of maintaining boilers having 250 lb. pressure and 180 lb. 
pressure. A number of engines—the Pacific engines— 
on the L.N.E.R. were built with 180 lb. pressure and 
some with 220lb. They all worked on the same ground, 
and when they had come in for repairs, the number of 
stays requiring renewal were about 200 on the 180 lb. 
engine and about 500 on the 220 lb. one. 

There was certainly not a great amount of economy 
effected by air pre-heating, but there was some, as the 
radiant heat from the boiler casing was intercepted and 
returned to the firebox. It helped the combustion, 
and he did not think it was conducive to smoke pro- 
duction. He would have made a three-cylinder engine 
in the first instance had he not felt that in such engines 
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the draw from the boiler by the single high-pressure 
cylinder was too intermittent. With two high-pressure 
cylinders the draw on the boiler was more even, and 
there was a more even pressure in the receiver. The 
trailing truck did not affect the riding adversely ; indeed, 
the engine had the easiest riding foot plate of which he 
knew. The hammer blow of the engine, when running 
at 5 revolutions per second, was the equivalent of 0-97 
ton. The water capacity of the boiler was just over 
5 tons. Ordinary untreated water was used. It was 
not so good in the northern part of England. He 
thought he had made clear that the front part of the 
top drum was really a feed heater. As to the advisa- 
bility of providing water-softening plant, it would 
certainly increase the life of all the engines, but it 
would be so expensive that it would be difficult to 
adopt. 


LETTERS TO THE EDITOR. 


te | 


HIGH-PRESSURE LOCOMOTIVES. 


To THE Eprror OF ENGINEERING. 

Srr,—In the paper which I read before the Institution 
of Mechanical Engineers, on January 23, it was stated 
that the Schmidt-Henschel high-pressure locomotive 
was the result of the invention and many years’ investi- 
gation of the late Dr. Schmidt. 

My attention has been called to the fact that whilst 
Dr. Schmidt had been occupied for many years with 
the development and with trials for the introduction 
of high-pressure steam, these were confined to single- 
pressure, locomotives only, and that credit for the 
invention of the Schmidt-Henschel high-pressure, two- 
pressure, locomotive should be given to Mr. Otto H. 
Hartmann, Technical Director of the Schmidt 
Superheater Company, Cassel. 

Yours faithfully, 
H. N. GRESLEY, 
Chief Mechanical Engineer. 

London and North Eastern Railway, 

King’s Cross Station, London, N.1., 
February 16, 1931. 

















THE LATE HON. SIR C. A. PARSONS. 
To Tue Eprror oF ENGINEERING. 

Str,—I have read with great interest the admirable 
memoir of Sir Charles Parsons, which appeared in 
your last number. In particular, I was gratified to 
observe that you referred to the fact that my father, 
the late Sir Robert Ball, had some share in the 
education of the great engineer. 

The exploits of Charles, Clere, and Randal Parsons, 
were often described to me and my brothers, by my 
father, when we were boys. Amongst other things, 
they constructed a “ motor’’—I think your article 
referred to the fact—it was worked by a steam engine, 
and the boys, greatly to their delight, got it to go 
in the grounds of Birr Castle. But then occurred a 
tragedy. When the machine was being backed, there 
was an accident: a woman was knocked down and 
injured. Lord Rosse (more patre) at once declared it 
to be a dangerous toy, locked it up in a shed and refused 
to allow the boys to play with it any more. My father 
always declared that this, the first recorded motor 
accident in history, retarded the development of “ self- 
propelled ” vehicles by a period of some 20 years. 

Faithfully yours, 
W. VALENTINE BALL. 
Royal Courts of Justice, February 14, 1931. 








THE DYNAMO-ELECTRIC MACHINE 
AS A DYNAMOMETER. 


To THE Eprror oF ENGINEERING. 


Str,—Having specialised in the design and con- 
struction of electric dynamometers since the year 
1922, we are naturally very interested in the article in 
the name of Professor B. P. Haigh, D.Sc., which 
appeared in the issue of ENGINEERING dated January 30 
last. We, of course, entirely endorse Professor Haigh’s 
contention that the electric dynamometer is par 
excellence the ideal apparatus for convenient and 
accurate power measurement. As we have slightly 
over one hundred thousand horse-power of dynamome- 
ters of our design and manufacture actually in service, 
we can fully appreciate the many interesting points 
brought out in the course of the article. 

In your issue of February 6 you publish a letter on 
the same subject from one of our competitors who has 
recently entered this field. In the letter they claim 
no difficulty of working within limits of error repre- 
sented by one two-thousandth part of the maxim 
torque capacity of the dynamometer. Surely such a 
statement needs qualification. In a dynamometer the 
sensitivity depends on the inertia of the moving system 





as a whole, and while the sensitivity that is claimed 
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may not be regarded as very precise for a}large low- 
speed dynamometer, it would certainly be unneces- 
sarily difficult to attain in connection with a dyna- 
mometer, say,"for the testing of an engine rated at 
40 h.p. at 6,000 r.p.m. We mention this matter to 
bring attention to what appears to be a loose claim 
for the possible sensitivity obtainable on torque re- 
action dvnamometers. 

Yours faithfully, 

For and on behalf of 
THE HIGHFIELD ELECTRICAL 
Company, LiMiTED, 
Frank W. HIGHFIELD, 
Managing Director. 


** Faraday Works,” 
Stoney Stanton-road, 
Coventry. 
February 12, 1931. 








ENGINEERING TRAINING AND 
EDUCATION. 


Lectures on Hardness.—A course of four advanced 
lectures on ‘‘ Hardness and Hardening ”’ will be given at 
The Imperial College, Royal School of Mines, Prince 
Consort-road, London, 8.W.7, by Dr. W. Rosenhain, 
F.R.S., at 5.30 p.m., on March 2, 9, 16, and 23, 1931. 
The lectures will deal with the definition and measure- 
ment of hardness, the production of hardness, hardening 
by cold working and by precipitation, hardening in non- 
ferrous metal alloys and in steel, theories of hardening, 
intrinsically hard bodies, and hardness at high tempera- 
tures. The Chair at the first lecture will be taken by 
Professor Sir Henry C. H. Carpenter, F.R.S. The 
lectures, which are addressed to students of the 
University of London and to others interested in the 
subject, are free, and no tickets are required. 

Faraday and Maxwell Scholarships——The annual 
examinations for a Faraday Scholarship, of 80 guineas 
per annum, tenable for two years in college and one 
year in a manufacturing works, and for a Maxwell 
Scholarship of 60 guineas per annum, tenable for two 
years in college and one year in a works, will be held 
at Faraday House, Southampton-row, London, W.C.1, 
on March 31 and April 1 and 2 next. Exhibitions may 
also be awarded to candidates who acquit themselves 
creditably in the examinations, but who do not obtain 
the necessary number of marks to qualify for the 
scholarships. The subjects of examination for the 
Faraday Scholarship are geometry, algebra, trigono- 
metry, dynamics, statics, and hydrostatics, geometrical 
and freehand drawing, chemistry and physics. For the 
Maxwell Scholarship, the subjects are mathematics, 
dynamics, statics and hydrostatics. Full particulars 
may be obtained from The Registrar, Faraday House, 
Electrical Engineering College, 62-70, Southampton- 
row, London, W.C.1. 








H.M. Destroyer ‘‘ Darine.”—One of the two new 
destroyers of the ‘‘ D”’ class, which are being built to 
Admiralty design by Messrs. John I. Thornycroft and 
Company, Limited, Southampton, has been allotted 
the name of H.M.S. Daring. This is the third destroyer 
to be built by Messrs. Thornycroft to bear this name. 
The first was built at the original Thornycroft works at 
Chiswick in 1892, and was the first British destroyer 
to be equipped with water-tube boilers, The second 
destroyer Daring was ordered in 1912 and was rapidly 
approaching completion at the outbreak of the European 
war. She was re-named the Lance, and subsequently 
had the distinction of firing the first naval shot in the 
war, on August 5, 1914. 





THE JOURNAL OF COMMERCE ANNUAL REVIEW.—This 
publication, of which the full title is the Annual Review 
of Shipping, Shipbuilding and Marine Engineering, and 
which is published by the Journal of Commerce, 17 James- 
street, Liverpool, is now to hand. It is a mistake to 
assume, as is often done, from the occurrence of word 
“commerce ”’ that only the trading side of the great 
maritime industry is dealt with. On the contrary, the 
review contains a great deal of valuable technical 
matter cast in a form unobtainable elsewhere, and the 
engineer or shipbuilder who is in need of a clear account 
of what has occurred in the world of shipping during the 
year 1930, and who is interested in the trend of many 
aspects of it, cannot do better than add a copy of the 
review to his reference books. These technical accounts 
include a very well-balanced article on Marine Steam 
Engineering, by Mr. J. Hamilton Gibson, another, equally 
informative, on High-Speed Liners by Professor T. B. 
Abell, and a review of British and foreign developments 
in Ports and Harbours, by Dr. Brysson Cunningham. 
There are also articles on auxiliary propulsion, power for 
propulsion, motor shipping, marine refrigeration, ship- 
building and naval architecture, American shipping, 
and modern aids to navigation, as well as others of a more 
general nature. The purely commercial articles cover the 
ground of freights, bunkering, insurance, legal decisions 
and so forth, and the work concludes with the returns 
from British engineers and shipbuilders of the construc- 
tion undertaken in 1930. The price of the review is 
28., or by post, 3s. 
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FATIGUE STRESSES, WITH SPECIAL 
REFERENCE TO THE BREAKAGE 
OF ROLLS.* 

By Professor FrepEric Bacon, M.A., M.I.Mech.E. 
INTRODUCTION. 


Mr. J. S. CASWELL has observed that ‘‘ The breakage 
of a roll takes place when the principal tensile stresses 
exceed the ultimate strength of the roll iron, and 
the object of this paper is to discuss the causes under- 
lying the production of these stresses,” and as summing 
up his remarks on fatigue, he wrote :—‘‘ It is probable 
that the subject of fatigue is related to roll breakage 
only to a slight degree. . . . There are various views 
in the industry concerning the effect of fatigue, and the 
foregoing remarks are intended only for the purpose 
of putting the matter into correct perspective.” In 
the present writer’s view, it would be nearer the truth 
to assert that only very defective or exceptionally 
maltreated rolls break because the principal tensile 
stress exceeds the ultimate strength of the roll iron, 
while ‘* fatigue ’” enters into the life history of nearly 
every roll which breaks after giving a certain amount 
of useful service. 

The point that needs stressing at the moment is 
that the connection between roll breakage and fatigue 
phenomena is vital and inescapable. The connection 
does not turn upon whether the loading stresses are 
above or below the fatigue limit, although this is 
certainly a matter of grave concern deserving the closest 
scrutiny. The connection is not made less real by 
dwelling on the great and widely recognised influence 
of temperature stresses. The behaviour of rolls in 
service is a problem in the fatigue of metals, complicated 
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by the superposition of foundry problems, temperature 
stresses, &c., for the simpie and _ sufficient reason 
that the rolling process subjects them to repeated 
cycles of varying stress. The behaviour of rolls is 
just as essentially, and yet not exclusively, a problem 
of fatigue as, say, a high-pressure water main is a 
problem of a cylindrical shell subjected to internal fluid 
pressure. 

Two conclusions which Mr. Caswell reached by analys- 
ing the roll breakage records sent in to him by the local 
works seem of special significance, viz.: about an 
equal number of top and bottom rolls are broken ; 
84 per cent. (of a total of 87 rolls for which the records 
are complete) of the rolls broken during a twelve-month 
at the sheet mills of one of the co-operating works 
showed hair-crack marks on the fractured faces of the 
rolls. 

This latter conclusion is really tantamount to an 
open declaration based on direct observation that 
84 per cent. of the rolls broken in one of the co-operating 
works over a period of twelve months showed the hall 
mark which guarantees that fracture was reached 
via the typical route followed in the later stages in 
every instance of fatigue failure, viz., by the spreading 
of hair cracks under the influence of repeated cycles 
of varying stress. 

Laboratory Fatigue Tests.—In the simplest, and still 
most widely used, type of laboratory fatigue testing 


machine, the specimen, in the fcrm of a round bar, is | 


gripped at one end in a rotating chuck after the fashion 
of a drill in a lathe. On the free end of the specimen 
a ball bearing is fitted, to the housing of which a vertical 
load W is applied by means of a weight or a spring. 

The stress in any particular longitudinal fibre of 
the skin at the critical section undergoes a cycle of 
varying intensity which is repeated every revolution. 
In this particularly simple case, the stress ** alternates ” 
between the equal limits or ‘‘ crest values ’ 
mean stress is zero, and the wave form of the stress 
intensity is a simple sine curve. 


* Paper read before the South Wales Institute of 
Engineers on Tuesday, November 18, 1930. Abridged. 
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Another type of fatigue-testing machine aims at 
subjecting the specimen to alternate push and pull 

af 
fra 

By testing a series of specimens of the same material 
under different loads and plotting the results obtained, 
a sufficient number of points are eventually obtain>d 
to construct the so-called endurance curve or S-N 
diagram. Instead of plotting S against N, it is more 
convenient to plot S against log N, and a sharper 
knee is often secured by plotting log S against log N. 
The curves shown in Figs. 1, 2 and 3 are examples of 
the three different methods of plotting. They refer 
to different qualities of cast iron tested by different 
investigators using different types of fatigue-testing 


P, say, so that S = 
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Classifying the endurance curves reproduced in 
Figs. 3, 4 and 5 from the standpoint of consistency or 
absence of ‘scatter,’ we should arrive at some such 
order of merit as :— 


Material represented by curves A, F and G .... Good. 
” ” » B,DandH_ .... Fair 
” ” »  CandE woos WOOK. 


We are face to face here with a factor it would be 
most unwise to ignore. Even under -the carefully 
controlled conditions of the laboratory the rather 
unreliable behaviour of cast iron under high stresses 
will out. The less one is tempted to infer from a single 
test result the better. What sort of fatigue limit 
could we have assigned to cast iron of curve E, for 
instance, if only two or three of the wild spots had been 
available as a false guide ? 


FATIGUE PROPERTIES OF CAST "RONS. 


A recent and comprehensive investigation on the 
static and fatigue properties of some cast irons has 
been published by Professor J. B. Kommers. As 
this reference is not easily accessible to readers in 
this country, it seems desirable to quote the synopsis 
in Professor Kommers’ own words :— 

‘* The paper reports the results obtained in the testing 
of ten series of cast iron, each series comprising 31 
bars cast in the form of the A.S.T.M. Standard Arbitra- 
tion Bar. A complete history of the iron in each series 
is given with chemical analyses and metallographic 
properties. . . . The several properties of the irons 
are compared ; and it is shown that, while the fatigue 


9 | endurance limit of cast irons may be roughly estimated 


from properties such as tensile strength, hardness, and 
modulus of rupture, knowledge of the effect of the avail- 
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machine ; but they, nevertheless, resemble each othe 
in one fundamental respect, viz., as S is reduced N 
increases at a rapidly increasing rate until the so-called 
endurance limit or fatigue limit (S = w, say) is reached 
below which, provided the specimen is free from flaws, 
the material can withstand an infinite number of rever- 
sals of stress without breaking. 

Considering the great variation in their mechanical 
properties and structure, it is not a little remarkable 
that almost all pure metals, as well as alloys, simple 
and complex, ferrous and non-ferrous, when tested for 
fatigue strength by the methods indicated above, yield 
endurance curves which possess the same fundamental 
characteristics. 

When § or log S is plotted against log N as base 
(as in Figs. 2 and 3, respectively), the points lie on a 
bent line: first a straight portion slopes downward, 
then there is a more or less sharp bend or knee, and the 
rest of the endurance curve is a straight line parallel 
to the base line as far as corresponds to the largest 
number of stress cycles which have been impressed 
on any specimen without breaking it. An arrow head 
pointing forward from any plotted point on the diagrams 
is the symbolic method used for indicating that, at the 
time the test was stopped, the specimen was still 
unbroken. 

For ferrous metals the knee is generally reached after 
about 1,000,000 cycles of stress and the fatigue limit 
is fixed with certainty on a 10,000,000 cycle basis, 
which means that very prolonged fatigue tests have 
shown that, if a specimen running under assigned limits 
of stress has withstood 10,000,000 cycles of stress, it 
will apparently withstand an indefinitely large number 
without breaking. On the other hand, no conclusion 
as to the fatigue limits can be drawn from a series of 
short runs which have failed to reach the knee of the 
endurance curve. Need for this warning is evident 
when we compare curves G and H of Fig. 3. Up to 
100,000 cycles, H would be deemed the more capable 
of resisting fatigue, but after that the curves cross 
and eventually, when the true fatigue limit is reached, 
G’s limit is found to be 4-1 tons per square inch, and 
H's limit only 3-2 tons per square inch. 
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able factors in influencing the properties of cast iron 
is so meagre that such approximate estimates of endur- 
ance limit should always be checked by direct experi- 
ment. No consistent relation was found between 
endurance limit and chemical composition. The 
paper suggests the need of further study along several 
lines, such as the influence of melting and pouring 
temperatures, heat treatment of castings and effect 
of alloy additions.” 

In the course of correspondence with the author, 
Professor Kommers stated, ‘‘I have not made any 
tests on chilled cast iron, but I should expect it also 
to have an endurance limit about 50 per cent. of the 
tensile strength. I have had occasion to test two 
different malleable irons, having ultimate tensile 
strengths of 55,000 lb. (24-5 tons) and 65,000 Ib. (29 
tons) per square inch, respectively, and these gave an 
endurance limit of 51 per cent. of the tensile strength.” 

In reply to a similar inquiry to that addressed to 
Professor Kommers, Professor B. P. Haigh, of the 
Royal Naval College, Greenwich, kindly sent the author 
a copy of a report on three different samples of cast 
iron carried out in the now well-known electro-magnetic 
fatigue testing machine of his own design. In this 
machine, the whole section and a considerable length 
of the test piece is subject to the full range of 
stress; thus the conditions of the test are more 
severe than in the simple rotating-cantilever type, 
in which only the outer skin is subjected to the full 
range. The endurance curves shown in Fig. 1 are 
reproduced by permission from this report. Curve 
B refers to an ordinary grey cast iron described as 
having a tensile strength of 10-5 tons per square inch. 
It is seen to have a fatigue limit of approximately 
5-3 tons per square inch. Curve A refers to a special 
strong low-carbon cast iron giving tensile tests up to 
20 tons per square inch. The diagram indicates that 
the fatigue limit is approximately 8-25 tons per square 
inch. In reporting on the microstructure of this cast 
iron, Professor Haigh writes :—‘‘ No graphite flakes 
were observable in any of the samples that gave 
satisfactory tests, and this is regarded as the chief 
characteristic of the iron from the point of view of its 
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mechanical properties.’”” This is the only instance in| for purposes of comparison and ready reference.| has reached the bottom of the chill. Hence, no loss 


which the author has so far succeeded in obtaining infor- 
mation regarding the fatigue properties of a cast iron of | 
which the microstructure showed hardly any graphite | 
flakes, and it happens to have the same tensile strength 
as Mr. Caswell found for his chilled samples of roll iron. 
Tt would seem then that 8 tons per square inch can be | 
provisionally accepted as a reasonable fatigue limit | 
under repeated reversals of stress for the chill of a| 
sheet or tinplate roll; but it seems highly desirable | 
that steps should be taken to secure direct experimental 
evidence. What needs insisting upon at this stage 
is that it must not be argued that because the fatigue | 
limit of the chill is possibly, and even probably, several | 
tons per square inch above the working stress, the 
breakage of rolls has nothing to do with fatigue. The 
spreading of a hair crack, however initiated, belongs 
to the domain of fatigue phenomena when, as in the case 
of rolls, the loading is one of repeated cycles of stress. 
Effect of Temperature on Fatigue Strength.—An 
important point which must not be overlooked in this 
discussion is that hot rolls work at an average tempera- 
ture of about 400 deg. C., so that it is not so much the 
cold fatigue limit which matters as the fatigue limit | 
at 350-500 deg. C. Here again, Professor Haigh’s | 
report has something to say. As, in his electro- | 








magnetic fatigue testing machine, the specimen is| the following conclusions: either weaker irons have | 
| square inch, the fatigue life of the grey iron core of a 


When, as is generally the case, only one value of the 
tensile strength has been quoted, only a single point 
(co-ordinates u, w) can be plotted on the diagram. 
But when, as in the case of Professor Kommers’ 
paper, the investigator has reported each of his tensile 
tests independently, the author has deemed it desirable 
to add to the circle, the centre of which marks the 
arithmetic mean value of the tenacity (after suspiciously 
low values have been rejected), triangular side wings 
the pointed tips of which indicate the highest and 
lowest tenacities recorded. 

It seems particularly desirable to adopt some such 
plan as this when dealing with such a capricious 
material as cast iron, where highest’and lowest values 
of the tenacity may differ so widely from the arithmetic 
mean, especially as there is no rational guide—as, 
for instance, the general shape of the endurance curve— 
to suggest which tests are too bad to be taken into 
account, except, perhaps, the disclosure of serious flaws 
in the fracture. 

Four radiating straight lines have been drawn 


corresponding to assigned values of the ‘‘ endurance 
y 8 a 
ratio ” ~ Observing how the points lie in respect 


to these lines, one is tempted to draw one or other of 


Fig. 4. CAST IRONS AT ORDINARY AIR TEMPERATURES 
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stationary, it is not so very difficult to enclose the 
specimen in a tubular electric resistance furnace and 
so run fatigue tests at elevated temperatures. He 
found that, at 350 deg. C., a certain high-class cast iron* 
of the approximate composition given in the accom- 


Composition of Granfin Iron. 














roti | Total | Total Total | a 
Carbon. | Silicon. Manganese. | Sulphur. | phorus. 
| 
Per cent. | Per cent. | Per cent. Per cent.| Per cent. 


| 
| 0-7-0-9 | 
panying table, and giving tensile strengths up to 24 tons 
per square inch, had a fatigue limit which was only 
about 10 per cent. less than when tested cold. Even at 
500 deg. C., a fatigue limit of 9 tons per square inch 
was obtained. 

Correlation of Fatigue Range.—The most consistent 
and widely employed way of correlating fatigue range 
with some more easily ascertained mechanical property 
is by the ratio :— 


1°75-2-25 2-5-3-0 0-03-0-06 0-03-0-07 











Fatigue limit 
Ultimate strength’ 
. ° w 
or in the nomenclature of this paper, = where the 


cycles of stress in the fatigue test vary smoothly between 
the equal limits + w (tensile) and — w (compressive), 
and u is the ultimate strength obtained in the ordinary 
static tensile test expressed in the same units as w, 
e.g., tons per square inch. 

Various values for this ratio for different cast irons 
are mentioned in different parts of this paper. These 
and all other reliable figures which the author has 
been able to collect are assembled graphically in Fig. 4 








* Trade name: ‘‘ Granfin ”’ iron. 


lower endurance ratios, or else the series marked with 
crosses, which are those recorded by Moore, Lyon and 
Inglis, are exceptionally low. In the author’s view, 
the low average value of the endurance ratio (0-35) 
obtained by Moore, Lyon and Inglis may be partly 
accounted for, not by the lowness of their fatigue 
limits w, but by the unusually high values of u obtained 
by the careful use of Robertson shackles in the tension 
tests. 

Life of Top Rolls in Terms of Fatigue Stresses.—The 
loading stresses on the undriven upper roll of a sheet 
or tinplate mill set up alternating stresses at the mid 
cross-section of the roll which, though intermittent 
and uncertain in magnitude, are, nevertheless, similar 
in character to the alternating stresses which eventually 
cause the laboratory fatigue specimen to break. The 
loading conditions are, in fact, identical, if for the sake 
of argument it be assumed, for the time being, that the 
top roll is free from casting and temperature stresses 
and that the loads imposed by rolling are smooth and 
regular, such as would be approximately realised in a 
continuous rolling mill working at constant draught on a 
uniform material held at a fixed temperature. Under 
such idealised conditions, the breakage of a roll in 
course of use could only occur by the process described 
by the technical use of the term “ fatigue.” 

In ordinary engineering practice, it is the aim of the 
designer to keep the limits of working stress (+ f, say) 
in parts exposed to reversals of load below the fatigue 
limit w, so that failure through fatigue is entirely 
avoided. It would seem, however, that chilled rolls 
for sheet and tinplate mills may be sometimes subjected 
to working stresses appreciably higher than the fatigue 
limit w, in which case eventual failure through fatigue 
would be inevitable. But the useful life of the roll is, 
in any case, limited to the amount of useful service 
that can be got out of it before periodic roll-turning 





| 20,000 


to the mill-owner is involved, provided breakage 
through fatigue does not occur before all the chill 
has been worn and turned away. Here, then, we havea 
case, perhaps, where it is not enough to know the fatigue 
limit w so that working stress f can be kept smaller 
than w. We must also envisage the case of f >w 
and try to ascertain whether the fatigue life due to 


assigned values of f (> 1) is adequate to outlast 


the life of the chill. 

For the sake of argument, let it be granted, for the 
time being, that the experimentally obtained endurance 
curve H, shown in Fig. 3, can be taken as representative 
of the grey iron core of a nearly worn-out roll. The 
fatigue limit is only 3-2 tons per square inch. Worked 
at a stress limit of 5-5 tons per square inch, reference 
to the endurance curve of Fig. 3 tells us that the life 
of the material is limited to about 140,000 cycles of 
stress. Now a roll turning continuously at 30 r.p.m. 
for a working week of 16 shifts of 8 hours makes in 
that time a total of 39 x 60 x 8 x 16 = 230,400 
revolutions. Say iron is between the rolls for only 
iG the time the rolls are turning. We then arrive 
at 20,000 stress cycles as the equivalent of a full week’s 
work, so, with working stress limits of 5-5 tons per 


roll which was practically down on the iron would be 
140,000 i 
= 7 weeks. 

So long as the outer chill remains free from cracks, it 
no doubt exercises a predominant influence both on the 
static and fatigue strength of the roll, and it is precisely 
concerning the fatigue properties of white cast iron 
devoid of free graphite that information is so sadly 
lacking. 

Let us suppose, however, that our previously men- 


| tioned provisional estimate of 8 tons per square inch 
|is about right for the chilled exterior of a new roll, 


and that the rolling stresses in the ordinary way never 
exceed 5 tons per square inch. Then the loading 
stresses acting alone would never start a fatigue crack. 
But once introduce a surface hair crack in the region 
of the mid-section of the roll by some extraneous cause, 
such as rapid temperature variation, then, depending 
on the initial depth of the crack and the quality and 
structure of the iron, there will be a stress limit below 
which the crack will remain stationary. Loading 
stresses only just above this critical limit will cause 
the crack to grow, but at such a slow pace that the 
useful life of the roll may remain unimpaired. But 
such a state of affairs is a very delicate balance. It 


| only needs the loading stresses to be some 0-5 ton per 





square inch higher to cause the crack to spread at a 
speed which will lead to fracture of the roll within a 
few days from the date of the accident which first 
started the crack. The depth of the crack when first 
formed must also be a vital factor. 

Stress Raising Influences.—It has been stated above 
that, supposing the chill to be perfectly sound and to 
have an alternating fatigue limit of 8 tons per square 
inch, working stresses computed at 5 tons per square 
inch could never start a fatigue crack. This statement 
is really too sanguine, as it ignores at least two stress 
raising influences as well as reduction in fatigue strength 
due to the elevated temperature at which a hot roll 
works. The top roll, at any rate, has to withstand 
shock every time a piece enters the rolls and drives it 
up against the chocks. Secondly, the surface of a hot 
roll quickly gets scored with a large number of peri- 
pheral grooves, and it is well known that abrupt 
changes of section, and even minute surface scratches, 
reduce the fatigue strength of steel—particularly high 
carbon steel—considerably. Chilled cast iron being 
devoid of graphite flakes and brittle like glass 
would probably be quite as susceptible as high carbon 
steel. 

By the time we have allowed for an increase of 50 per 
cent. due to the suddenness with which the load is 
applied, and another increase of 33 per cent. for the 
stress concentration at the bottom of a groove, the 
imposed stress intensity becomes 

5 xX 1-5 « 1-33 = 10 tons per square inch, 
and, with a 10 per cent. reduction for the elevated 
temperature at which the roll works, the fatigue limit 
is down to 
8 x 6-9 = 7-2 tons per square inch. 

Under such circumstances, the fatigue life of a roll, 
apart from all extraneous crack inducing agencies, 
would probably be limited to two or three weeks. 

The view of roll breakage which the author wishes to 
advance really amounts to this: The laboratory 
fatigue test when analysed is found to consist of two 
stages: first the starting of hair or ‘“ fatigue ” cracks, 
and next the spreading of those cracks till the specimen 
breaks. In sheet and tinplate mill rolls it may well be 
that the normal loading stresses by themselves are 
inadequate to start fatigue cracks in a sound roll of good 
quality. It may need the superposition of extraneous 
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causes to do that. But once a roll is cracked (t.e., 
invisibly fine surface hair cracks exist), its subsequent 
fate immediately becomes a problem in fatigue and 
can be expected to follow the same laws as the labora- 
tory fatigue specimen obeys after it has been running 
long enough to reach the “crack spreading stage.” 
In cast iron containing free graphite, one might say 
this is practically from the start of the fatigue test, 
as every suitably placed flake of graphite is a little 
ready-made slit in the metallic matrix from which 
cracks may spread. 

Fatigue Stresses in the Bottom Roll.—The bottom 


roll is subject to constant torque as well as rotating | 


bending moment, and if maximum tensile stress were 
really the sole cause of roll breakage, bottom rolls 
would certainly break much more often than top rolls, 
because the maximum tensile stress due to the combined 
torque and bending moment in the bottom roll may 
easily be anything up to 30 per cent. greater than 
in the top roll subjected to bending moment only. 
By a detailed study of the conditions, it is thought 
that the following general statement holds good :— 
Fatigue Failure of a Laterally Loaded Shaft.—Assum- 
ing the material is such that the liability to fatigue 
on any plane is unaffected by the shearing stress on 
that plane, when a constant torque T is superposed on a 
revolving circular beam subject to bending moment M, 
the fatigue conditions remain unchanged so long as 


. 
the ratio ii does not exceed the ratio 


(Tensile strength) 
(Fatigue limit under reversed stress). 





if, however, the applied torque T exceeds this ratio, then 
failure from fatigue will occur on some oblique plane 
before it is due to occur on the transverse plane due 
to the bending moment M acting alone. 

Why Top Rolls Break as Often as Bottom Rolls.—It 
has been found (see Fig. 4) that the ratio— 


Fatigue limit under reversed stress (w) 
Static tensile strength (u) 
varies in cast irons between 0-33 and 0-5, and in po 
recorded instance, to the author’s knowledge, has it 
been found to reach 0-6. Hence we shall be on the 
safe side in interpreting the condition 


| ee Se ee 


ied tik tie 


when applied to cast-iron rolls. 

Now, according to Mr. Caswell’s calculations (1) the 
maximum torque T on the bottom roll in the leading 
mill of a train of four mills and the maximum bending 
moment M on the top roll compare as shown in 
Table I. 





TABLE I, 
g 7. M. a 
Inch-tons. | Inch-tons. M. 
Tinplate mill : 
Roughing 4,048 1-088 
Finishing 3,816 1-223 
Sheet mill 14,900 1-268 





Hence the maximum driving torque on the bottom 
roll in a train of four mills is less than two-thirds the 
value of the torque at which the fatigue conditions 
of the bottom roll could be influenced in any way 
by that torque. In other words, there is ample margin 


TABLE II.—Street A: CARBON 0:27 PER CENT. ; 
StowLty. MaximuM ALTERNATING STRESS 


Dr. Rogers had just devised an original and decisive 
method of proving that it was impossible to restore 
fatigued specimens of steel by mere annealing if the 
process of fatigue had been carried beyond a certain 
stage. Test pieces were first fatigued in a simple 
Wohler rotating-cantilever machine under known 
conditions for a portion of their probable life and then 
heated, but not to annealing temperatures. They were 
then put back in the machine, where the fatigue test was 
|resumed and continued till the specimen broke. 
| Inspection of the newly-fractured surfaces disclosed 
| heat-tinted areas corresponding to the invisibly fine 
hair cracks which must have been present at the 
| time the fatigue test was interrupted. Thus, heat 
tinting was used as a method of recording the state 
of cracks at any desired period in the life of a piece 
| of metal subjected to alternating stress. 
| Dr. Rogers has been kind enough to supply and 
| permit the publication of the following particulars 
| of this interesting piece of original research work carried 
| out by him twenty-five years ago, when recognition 
| of the reality and fundamental importance of the study 
| of fatigue phenomena was but grudgingly admitted. 

The fractured surface of Dr. Rogers’ specimen No. 6 
showed three separate hair cracks round the periphery. 
| tt is noteworthy that this particular specimen was 
| able to withstand 4,400 stress cycles subsequent to the 
| heat-tinting process which registered the hair cracks 
|then present, one of which extended to a depth of 
;about one-quarter the radius. The vigorous heat- 
| tinting of the hair cracks in this laboratory specimen 
| was secured by heating it to 325 deg. C. for $ hour, 
| followed by slow cooling. As the rolls of a hot mill 
|are maintained at a temperature of 400-500 deg. C., 
| the heat-tinting of hair cracks must be expected to take 
| place automatically and progressively according to 
| the depth of crack and the lapse of time. 
| Inthe few cases where the author has had the chance 
| of inspecting the newly fractured surfaces of rolls, he has 
| been struck by the diversity of the colour schemes 
|exhibited. In one case there was only a faint and 
| elusive shading of dove colour into slate grey with a 
of delicate pink; in another, a sharp contrast 
| between vivid dark blue and the lustrous steely grey 
'of freshly fractured cast iron. In yet another case, 
| where the roll had cracked longitudinally in an unusual 

manner, wedge-shaped pieces of chill had spawled off, 
the inside surfaces of which were fluted longitudinally 
and tinted to every shade of temper colour: pale 
| yellow (220 deg. C.) at the thin end ranging through 
purple (277 deg. C.) and bright blue (288 deg. C.) to 
dark blue (316 deg. C.) at the thick end. The tempera- 
tures here quoted as corresponding to the different 
temper colours are those given by H. M. Howe in his 
Metallurgical Laboratory Notes. They must, no 
doubt, be accepted with reserve in the present connec- 
tion. 

Interval Between Crack Spreading and Roll Breaking. 
|—In the author’s view, the experimental data which 
Dr. F. Rogers has summarised in Table II is of funda- 
mental interest in the present connection, because it 
gives us some quantitative idea of how the total 
number of stress cycles to rupture in a laboratory 
fatigue test may be divided up between what may be 
called the preliminary crack starting stage and the 
subsequent crack spreading stage. 

For the particular material and stress limits employed, 
it will be seen that 40,000 reversals were insufficient 
to initiate fatigue cracks detectable by Dr. Rogers’ 
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ANNEALED AT 655 pEG. C. ror Hatr-Hour, CooLeD 
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First. Second Heat-Tint 
Specimen Fatiguing. Heat Treatment After First Fatiguing to Marks in Total 
Number. Reversals. Fatiguing. Rupture. Fracture. Reversals. 
Reversals. 
1 40,000 (4 hr at 250 deg. C.) (slowly cooled) 52,300 None 92,300 
2 70,000 s ee Ps om 26,500 Some 96,500 
3 70,000 ‘ . 18,200 ” 88,200 
4 70,000 ae Re >» ‘i 17,100 a | 87,100 
5 70,000 (4 hr. at 325 deg. C.) (slowly cooled) 20,500 | af | 90, 
6 70,000 = a Ee ie 4,400 Great 74,400 
Steel. c. Si. 8. z, Mn. 
Per cent. Per cent. Per cent. Per cent. Per cent. 
eee an 0-270 0-047 0-042 0-040 1-060 


to cover contingencies and therefore confidently to! heat-tinting method, but 70,000 reversals did suffice. 


expect, on the basis of the fatigue theory developed in 


the preceding pages, that bottom rolls will be neither 


more nor less likely to break than top rolls. 


| Again—and this is for us the more important phase— 
| specimens in which fatigue cracks had beyond question 
| begun were able to endure the subsequent application 


Hair Cracks in Fatigue Fractures.—The photograph | of as many as 26,500 reversals of stress before rupture 
of a typical hair crack mark on the fractured face of a | occurred. 
sheet mill roll shown by Mr. Caswell, recalled to the 
author’s mind a research on which he had seen Dr. 
F. Rogers engaged in 1905 in the Engineering labora- 
tories at Cambridge. 





Now attention has already been drawn to the fact 
that, in sheet and tinplate mills, 20,000 cycles of stress 
roughly corresponds to what a pair of rolls is called 


| . . 
upon to endure in the course of a full working week, 











so that, if a cracked roll behaved in the same way as 
Dr. Rogers’ fatigue specimens, fully a week of continuous 
work might be got out of that roll between the incident 
which started invisible hair cracks and'the actual 
breakage of the roll brought about by the gradual 
spreading inwards of these cracks. 

Much of value might emerge by applying Dr. Rogers’ 
heat-tinting method to study the growth of cracks in 
cast iron fatigue specimens. As far as the author 
is aware, this has never been done, although it would 
be of general scientific interest as well as a labora- 
tory test of how the process of crack-spreading 
actually leads to roll breakage. It is earnestly hoped 
that mill men will contribute their observations and 
experiences as to the varying intervals which they have 
known to occur between the stoppage, gagging, tongs 
through the rolls, or other untoward incident which 
did the initial damage, and the actual breakage of the 
roll due to the spread of surface hair cracks inwards 
till an insufficient section of solid metal remained to 
carry the load. 

Shape of Hair Crack Marks.—Where ‘hair crack 
marks found on the newly-fractured surfaces of rolls 
are well defined, it seems likely that points of interest 
and even practical importance can be inferred from a 
quantitative examination of their shape and dimensions. 

It is hard to believe, for instance, that there is not 
some fairly simple and discoverable law operating to 
produce the perfectly geometrical crescent form shown 
in one of Mr. Caswell’s photographs. The conviction 
that some such law must exist has led the author to 
analyse mathematically the nature of the stress distri- 
bution at the bottom of the crack just before}the roll 
broke. Mr. Caswell had already indicated the simplest 
possible way of treating the question mathematically— 
viz., to assume that that part of the roll section which 
remains intact is stressed in the same way as a beam 
having the same section as the still solid metal. The 
artificially simplified conception ignores the stress 
concentration at the bottom of the crack; still .it 
remains the most obvious line of preliminary attack. 
Although the underlying theory is only that of simple 
bending, the expressions for the moments of inertia, 
&e., are cumbrous and involve a lot of tedious numerical 
computation. However, the procedure has been 
systematised and supplemented with a table of specially 
computed functions, so that any of the usual shapes 
of hair crack can in future be analysed with comparative 
ease.* 

(To be continued.) 








POWER AND MECHANICAL ENGIN- 


EERING EXHIBITION, NEW YORK. 
(Continued from page 256.) 

WE continue our account of the New York Power 
Show by a review of some of the heavier material, 
and in view of the references made to the practice of 
fusion welding in the United States at the discussions 
following a recent paper on welding read before the 
Institution of Mechanical Engineers, and reported in 
these columns,t some account of the exhibits of welded 
drums should be of interest. On the stand of Messrs. 
The M. W. Kellogg Company, 225, Broadway, New 
York, the display included a steel drum made from 
plate, i.e., with a longitudinal seam as well as the 
two end seams welded. This drum was 48 in. in 
diameter, and had been given a destructive test, failure 
by bursting having occurred at a pressure of 3,250 Ib. 
per square inch. The metal of the shell was originally 
1} in. thick, and the drum expanded in the centre by 
253 in. on the diameter, the thickness being thereby 
reduced to 33 in. The failure was said to be as nearly 
theoretically perfect as possible. At the bursting 
pressure, the stress worked out to 62,000 Ib. per square 
inch on the original thickness and to 72,000 lb. on the 
reduced thickness. Another drum, also shown, 68 in. 
in diameter and 8 ft. long on the side, made without a 
longitudinal seam, but with two fusion-welded end 
seams, was to be submitted to a test to destruction 
after the Exhibition closed. In this connection, it may 
be noted that Messrs. Kellog state that they are prepared 
to manufacture vessels of as large diameter and length 
as it is possible to transport, the minimum thickness of 
the small-diameter seamless cylinders being 1 in., and 
the maximum thickness of the medium diameters, i.e.. 
5 ft. to 6 ft., being 6 in. The firm guarantee a welded 
joint of 100 per cent. strength, the weld metal, in 
the case of a test piece, having a minimum tensile 
strength of 60,000 lb. per square inch, and a 
minimum yield point of 40,000 Ib. per square inch, 
the minimum elongation on 2 in., and the minimum 
reduction in area being 20 per cent. and 30 per cent., 
respectively. 

The first container mentioned above was made from 
rolled plate, but Messrs. Kellog’s more general practice, 

* For this analysis and the table of functions, reference 
must be made to the original paper.—Eb. E. 

+ See ENGINEERING, vol. cxxix, pp. 353, 386 (1930). 
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in cases in which stresses are high and conditions | dinal and two circumferential, made by the Hedges- 
severe, and where heavy walls are necessary, is to| Walsh-Weidner metallic-arc process. It had been 
adopt a seamless shell, i.e., a drum with the ends | subjected to a test of 3,250 lb. per square inch, i.e., 
only welded. The reason put forward is that, though | to over six times the working pressure of 517 Ib. per 
both seamless cylinders and plates are made of | square inch permitted by the A.S.M.E. proposed code, 
special quality steel from ingots subjected to ample | which allows an efficiency of only 80 per cent. to 
end cropping, segregation in the material is removed | welded seams. The test could not be continued 
by the piercing of the billets in the former process, | further, on account of the manhole joint which, after 
the region of segregation being pushed out by the| the pressure had been reduced to zero, as was done 
piercing plunger. The steel for the seamless cylinders | at each successive stage of the test to determine the 





Fic. 14. 





this, in which the 
thickness was tapered 
off internally to join 
the shell. The total 
length over the ends 
was 98 in. The re- 
sulting deformation, 
after test, is shown 
in Fig. 12, and from 
this figure it will 
be noted that the 
circumferential welds 
have been subjected 
to stretching, as well 
as the longitudinal 
ones. Permanent set 
took place in the 
centre of the shell at 
about 1,625 Ib. per 
square inch pressure. 
The drum after the 
test is shown as ex- 
hibited in Fig. 14. 
The shape of the end 
round the manhole 
opening may be noted. 
This part was 3$ in. 
from its original posi- 
tion. 

It, may be useful to 
give some account 
of tests on’a second 
drum, particulars of 
which were available, 
though the drum it- 
self was not actually 
exhibited, as these 
show two methods of 
overcoming the defor- 
Fias. 15 anp 16. WetpEep mation of the man- 
Haver; Messrs. ComBusrrion hole end, which had 


ENGINEERING Corporation, ‘¢tminated the first 
test. The result of 


this test is shown in 
| Fig. 13, above, and it may be noted that there is an 
additional circumferential seam in the centre of the shell 
|and two ends having manholes, one constructed as 
| before, but from thicker plate, the other having a 
| doubling plate. The material had a tensile strength of 
60,000 Ib. per square inch. The deflections, at a pressure 
of 3,450 lb. per square inch, are shown by dotted lines. 
Permanent set took place at the centre of the shell at 
2,000 lb. per square inch pressure. This test was ended 
by leakage in the pipe connections. It was preceded 
by a fatigue test of 1,000 cycles of pressure varying 
from zero to 1} times the allowable working pressure. 
Further tests are to be carried out on this drum. 
The behaviour of the welded joints in all the tests was 
stated to be quite satisfactory. With the exception 
of one inner bead, all metal was deposited from the 
outside to within } in. of the inner surfaces of the 
plates. Stresses were relieved by annealing the 

















is produced from killed ingots, while that for plate | permanent set, could not be re-made, owing to the 
is generally manufactured from ingots made by the | deformation of the seating. This manhole was situated 
rimming process. The welding method adopted in| in one of the dished ends, the joint seating being formed | 
either case is that of an automatically-controlled | by an inward flange, and no compensating plate being | 
electric arc weld. All the welds are heat treated, and | fitted. The ends and shell were made of ordinary steel | 
the finished vessels are relieved from internal stress by | boiler plate, of firebox quality, having a tensile | 
being heated as a whole to a temperature of from | strength of 55,000 lb. per square inch, and the latter 
1,000 deg. to 1,100 deg. F. | had a straight side of 72 in. The internal diameter | 
Another welded drum was shown by Messrs. Com- | was 34 in., and the thickness 1 in. The ends were 14 in. | 
bustion Engineering Corporation, 200, Madison Avenue, | thick, and were dished to an internal radius of 34 in., 
New York. This also had three seams, one longitu- | with a 6-in. radius at the edge and a flat of 4 in. beyond 


completed drum at about 1,250 deg. F. 

Another exhibit, by Messrs. Combustion Engineering 
Corporation, was a selection of headers for water-tube 
‘boilers, of one of which we reproduce a photograph in 
Fig. 16, on this page, a part section being given in 
Fig. 15, in order to show the method of closing the 
end. The header in question is for a boiler having 
a working pressure of 1,400 lb. per square inch, and 
is made of seamless tube 1 in. thick, pressed to shape 
in such a way that the thickness is increased in the part 
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The tubes are 3} in.| heat, the whole surface of the tube, the back half 
The end of the header is made with a/| receiving that from the hot refractory. 


The isolation 


lip which, by a crimping process, is forced into a groove | of the tubes also permits of the absorption of a con- 
in a square block, the block being cold during the | siderable amount of heat by convection from the 


process. This gives a 
in order to prevent corrosion, the outer recess between 
the block and the header is welded flush with the 
surface, as shown. The handhole seats are milled, 
and the doors and the openings are finished with only 
vs in. total play. <A dished end for a steam drum 
provided with a hinged manhole was also shown. 
This had been die flanged, and was 54 in. in diameter 
and 2} in. thick. It had been tested to a hydraulic 
pressure of 4,000 Ib. per square inch without deforma- 
tion and formed part of some plant for the Brooklyn 
Edison Company. 

Of what may be called auxiliary boiler heating 
surface, i.e., superheaters and economisers, there were 
some interesting examples, though, from their nature, 


the exhibits consisted of portions only of the appa- | 


ratus. In such a case it is necessary to fall back 
upon photographs of actual plant to give an adequate 
idea of the complete article. 


a steam and watertight joint, but | gases playing round the tubes. 


As the tubes are 


| supported only by the headers, in cases where they 


are of considerable length, as in the example illustrated, 


| they are curved inwards at the middle and supported 


| 
| 
| 


| when steam is being raised. 
| heater 


jat this point by the brickwork, the construction form- 


ing, in effect, an expansion joint as well as a support, 
and thus eliminating any tendency to deformation 
The particular super- 
shown in the figure is that in one of two Walsh 


|and Weidner boilers, each of 1,530-h.p., at the Water- 
| side Station of the Louisville Gas and Electric Company. 
| They are designed to give 185 deg. F. of superheat at 


One such forms the | 


subject of Fig. 17, page 283, and illustrates one of the | 
during short peak-load periods. 


manufactures of Messrs. Foster Wheeler Corporation, 
165, Broadway, New York. 


This is the Foster radiant | 


superheater, which consists of alloy-steel tubes, 2 in. | 


in diameter, forming a water-wall in the furnace. 


The tubes are fairly widely pitched and also, for the | 


greater part of their length, are well clear of the fire- 
brick wall behind them. The object of this arrange- 


| 


the normal rating of the boilers, which is about 
90,000 Ib. of steam per hour. The steam flows first 
downwards through one-half of the tubes and then 
upwards through the other half. It is stated that, 
with increased load, there is a slight drop in superheat, 
but that the economy derived from the use of the 
maximum permissible superheat during normal load 
more than counterbalances the small loss of superheat 


The economiser, shown in Figs. 18, 19, 20 and 21, on 
this page, was illustrated by the portion seen in Fig. 18, 
exhibited on the stand of Messrs.Combustion Engineering 
Corporation, 200, Madison-avenue, New York. It has 
several distinct characteristics of which the most notable 
| is, perhaps, the welding of two broad longitudinal fins, 


ment is to render available for the reception of radiant | diemnetsianity opposite, on to the tubes in order to 
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increase the heat transmitting surface. It is suitable 
,for high pressures, two economisers of this type. 
| with 11,900 sq. ft. heating surface, being operating at 
1,800 Ib. per square inch, and others at 1,350 Ib. per 
square inch. As will be gathered from Fig. 19, the 
elements consist of U-tubes, each of which is connected 
externally to its neighbour by a U-bend, so that the 
water flows in an approximately zig-zag course through 
the element. Alternate half-elements are connected to 
opposite sides of the headers. They are staggered in 
relation to one another, and the point of entry of the 
water to the U-tubes is alternately at opposite sides 
of the economiser. There are thus two water circuits 
to each complete element, and it is claimed that 
the arrangement, in conjunction with the virtual 
increase of tube length due to the fins, results in such 
a decrease in the frictional resistance that the water 
pressure drop is about one-fifth that of the plain- 
tube single-circuit type of economiser. It is stated. 
moreover, that the adoption of the finned U-tubes 
permits closer nesting of the tubes, so that the space 
they occupy is only about 40 per cent. of that required 
for a plain, straight-tube economiser of equivalent 
heating surface. 

The method of supporting the tubes will be clear 
from the figures. The cast-iron end plates support the 
ends of the tubes by packed glands forming a gas-tight 
seal. The loops are supported by small cast-iron dis- 
tance pieces bolted to the fins. The end plates are com- 
posed of a number of divisions, each division carrying 
one horizontal row of U-tubes. Any plate can be 
removed without disturbing that above or below it. 
The external bends are shown in Fig. 21. They, as well 
as the bend in the tube, are of thicker metal than the 
tube proper and are upset at the ends as shown, with 
loose flanges behind the collar. The ends of the U- 
tubes are similarly upset and have also loose flanges 
behind the collar, but, as it is necessary to be able to 
remove these latter flanges in order to get out an end- 
plate, the holes in them are larger than the collars. 
The annular opening thus left is occupied by split- 
rings as shown in the figure. The holes in the end plates 
are also larger than the collars, and split rings are 
provided here also to form a base for the gasket packing 
which is held in place by seal plates and clamps. The 
joint between the U-tubes and the external bend is of the 
ball faced metal to metal type. Access to the interior 
of the tubes is gained by removing the bends, and to the 
exterior, by removing the end plate required, when 
any one of the U-tubes in the particular row can be 
withdrawn for inspection or cleaning. Sootblowers are 
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also provided for the latter purpose. The casing is 
formed of sheet steel panels, which may be removed 


independently of one another and are suitably insulated. 


An interesting form of de-superheater was shown by 
Messrs. The Swartwout Company, 18511 Euclid Avenue, 
Cleveland, Ohio. It is illustrated in Figs. 22 to 26, 
above, and bears in principle some resemblance to a 
motor-car carburettor. The desuperheater proper, 
shown in Fig. 25 is simply a vessel, with opposed inlet 
and outlet pipes, inserted in the high-temperature high- 
pressure steam pipe line, into which vessel an auto- 
matically regulated jet of water is sprayed to reduce 


the temperature to that required for the subsidiary | 


purpose for which steam of more normal properties 
than that of the main supply is demanded. The reduc- 
tion of pressure is effected by a reducing valve situated 
along the pipe line before the de-superheater. The 
method of introduction of the jet will be clear from the 
figure, but the effect of the steam in atomising and 
vaporising is best seen from Figs. 22 and 23. In the 
first of these, the upper half of a de-superheater is shown 
attached to an air receiver, the stream of cooling water 
being allowed to flow through in order to demonstrate 
its volume. In the second of the figures, compressed 


air has been turned on’in order to show the dispersion 
of the water. The complete de-superheater is fitted 
with a drain at the bottom for the removal of excess 
water. 

The control of the water is effected by the evapora- 
tive governor shown in section in Fig. 26, and in its 
place in the reduced-pressure steam pipe line in Fig. 24. 
It consists of a closed tube immersed in the steam, 
and containing a sealed vessel, full of water, wedged 
into the external tube and immersed in mercury. The 
sealed vessel communicates by a tube with the diaphragm 





of a double-beat valve on the water line closed by a 
| spring. The tube, &c., is filled with water, and the pres- 
| sure set up in the vessel by the heat of the steam is 
| transmitted through the tube to the diaphragm. The 
| pressure on the diaphragm overcomes the resistance 
| of the spring and opens the valve on the water line, to 
|an amount determined by the degree of temperature 
required. Safeguards against failure of the water 
supply are provided. It is stated that the apparatus 
| maintains the temperature of the de-superheated steam 
within very close limits, regardless of the load demand 
or the inlet temperature. The remaining apparatus on 
Fig. 24 is that for the automatic control of the pressure 














by means of a reducing valve, and hardly enters into 
the discussion of the de-superheater. 

The problems of air supply as regards heating 
were illustrated by displays of pre-heaters. An 
instance lay in a new design of the Thermix air pre- 
heater, shown by Messrs. Prat-Daniel Corporation, 
183, Madison-avenue, New York. The general con- 
struction of the pre-heater is based on the employment 
of flat steel plates, cut to the correct size and used 
just as they come from the mill—that is, no welding. 
bending, drilling, punching, riveting, or other work is 
required for insertion. These plates are inserted in 
the boiler uptake casing in vertical parallel rows with 
}-in. to 1}-in. spaces between them, according to the 
duty required, and are separated by channels or bars 
arranged in one space at the top and bottom and in 
the next at the sides. The result is that a pair of 
spaces, 7.e., three plates, forms a narrow passage in 
the horizontal direction through which the air is 
passed, and a similar passage in the vertical direction 
forming the gas duct. A large number of pairs of 
spaces gives the required area, the ends, of course, 
opening into common chambers for the inlet and outlet 
air ducts and into the uptake, respectively. The whole 
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of the plates are compressed by a device embodying 
the use of conical nuts, so that their edges are wedged 
tightly against the spacing channels. The edges of the 
open ends of the plates are kept tight by the insertion 
of spiral springs compressed laterally, i.¢e., on their 
diameter. These springs are made of }-in. nickel- 
chrome rust-proof steel, as the air and gases have to 
flow over them, and have a diameter ,'; in. greater 
than the width of the bars which form the closed ends 
of the spaces. The pressure exerted in tightening up 
the nest of elements is over 3,000 lb. per lineal foot, 
with the result that all the joints are quite gas-tight. 
Since the plates may be anything from 3 ft. by 6 ft. 
to 6 ft. by 20 ft. in size, and there is generally a negative 
pressure in the gas section and a positive pressure in 
the air section, supports or spacers, either bars or spirals, 
are placed in the gas passages to prevent buckling. 
The above describes the practice recently adopted ; 
there are some minor modifications in the new design 
which do not affect the main principle, which is that 
of using flat rectangular plates which are readily 
obtainable. A further advantage claimed is that the 
plates may be reversed if the temperature of the gases 
becomes so low that the dew-point of sulphurous 
constituents is reached and corrosion is set up near the 
outlet. By exposing a fresh surface, formerly in the 
air space, the normal life of a plate may be lengthened. 
The gas spaces are cleaned by a steam blower at the 
hottom, consisting of a pipe provided with a nozzle 
at the centre of each space. As differences of pitch 
occur in the assembly of the plates, the nozzles, which 
are screwed into the pipe, have the holes through them 
drilled eccentrically. Adjustment longitudinally is 
therefore possible by turning the nozzles. 


(To be continued.) 








THE BACK RIVER HYDRO-ELECTRIC 
PLANT, MONTREAL. 


THE Montreal Island Power Company, a subsidiary 
company of Messrs. Power Corporation, of Canada, 
Limited, and of Messrs. Montreal Light, Heat and Power 
Consolidated, is now engaged on the completion of an 
important new power plant on the Riviére des Prairies 
(or Back River), seven miles from the centre of the city. 
In this connection, readers may be reminded that the 
city and district of Montreal has, during the past 
few years, experienced more rapid growth in population, 
industry and commerce, than almost any of the larger 
centres in North America, Greater Montreal having 
now a population of 1,250,000. The rapid develop- 
ment of electrical power in the neighbourhood is 
expected to raise the population of the urban area, 
tributary to the city, to something like 5,000,000 
within the next 35 years. Already arrangements are 
being made by concerns utilising electricity in large 
quantities to erect new plants in the vicinity of 
Canada’s greatest port. The undertaking which sup- 
plies electrical power for the needs of an industrial and 
commercial population increasing by 80,000, or more, 
every year, is Messrs. Montreal Light, Heat and Power 
Consolidated. This concern, with its subsidiary and 
allied companies, has a potential power supply totalling 
628,650 kv.-a. for delivery in the metropolitan area. 
Furthermore, the company has contracted for the 
future delivery of some 300,000 h.p. from other sources. 

The entire installation on the Back River will cost 
about 9,000,000 dols., and will eventually consist of 
10 units of 12,000 h.p. each, maximum rating, but with 
an aggregate capacity of 90,000 h.p. under normal con- 
ditions. The plant is already completed to the extent of 
half its designed output. Although the turbines to be 
installed are designed for a maximum capacity of 120,000 
h.p., local conditions make 1t probable that the ultimate 
continuous output of the new plant may reach only 
65,000 h.p. On account of the reduction in the head of 
water in times of flood, it was necessary to design and 
to instal turbines giving a maximum output under a 
reduced head so as to maintain a level continuous output. 
The first six units installed are estimated to be able to 
deliver a continuous output of 42,000 h.p., but to be 
capable of developing 72,000 h.p. at 85-7 r.p.m. The 
hydraulic runners are designed for 12,000 h.p. maxi- 
mum rating under a head of 26 ft., 8,800 h.p. best 
effective rating at 26 ft. head, and 7,150 h.p. maximum 
rating at 18 ft. head. It is of in-erest to note that the 
Montreal Island Power Company will, in all probability, 
take steps to put in two further 12,000 h.p. units 
during the current year. 

At the new plant of the Montreal Island Power Com- 
pany the head decreases from 26 ft. to 18 ft. con- 
currently with an increase in flow from 35,000 cusecs. 
to 90,000 cusecs. This is caused not only by a rise in 
the tail water level of approximately 5 ft., but also 
on account of the necessity of bringing down the head 
water 3 ft. to prevent flooding in the upper stretches 
of the river. The maximum flood recorded in 1928 
gave 110,000 cusecs., and the minimum flow is 20,000 
cusecs., the ultimate regulated flow for which the power 





plant is designed, is 27,000 cusecs., with an ordinary 
maximum of 90,000 cusecs. 

The flow of the Riviére des Prairies is controlled from 
a series of works on Visitation Island and another group 
erected on Cedar Island ; the construction works extend 
over about two miles. The first section, proceeding 
upstream, is a dam connecting Cedar Island with the 
north shore of the river. This section contains the 
power house, built close to the mainland (of Isle Jesus) 
and containing the generating units of the plant. The 
remainder of the structure between Cedar Island and 
the north shore consists of 13 sluice gate openings, 
each 40 ft. wide, and a short section of overflow dam 
or spillway. The second section of the works, built 
between Cedar Island and Visitation Island, farther 
up the river, comprises another spillway, flanked on 
Cedar Island and the narrow downstream end of 
Visitation Island, by concrete retaining walls founded 
on rock and built to a height of 4 ft. above forebay 
level. The third section joining Visitation Island to 
the south shore of the river is a non-overflow dam of the 
concrete gravity type, in which sluices or valves have 
been constructed for the purpose of permitting sufficient 
water to pass through to operate a paper mill, the owners 
of which possess certain vested interests in water flow. 

Construction work was begun in February, 1927, 
and during the busiest period as many as 1,000 men 
have been employed on the various contracts. The 
power house, built as already indicated, on the dam 
between the north shore of the river and Cedar Island, 
measures approximately 700 ft. by 100 ft. by 30 ft. 
In the generator room is a 125-ton overhead crane, and 
two 25-ton cranes are provided in the gatehouse. The 
head gates are 15 ft. wide by 25 ft. high, and there are 
three to each turbine. Upstream, above the trash rack, 
steel stop logs, in two 15 ft. by 36 ft. sections, are also 
provided. Gates and stop logs are interchangeable, and 
are raised or lowered by the gatehouse crane. Two 
additional sets of steel stop logs are provided for un- 
watering the draught tubes. There are thirteen Stoney 
sluices, 40 ft. wide by 22 ft. high. The two spill- 
ways farther out measure together about 1,500 linear 
feet. The gates have fixed rollers for decreasing 
friction, and are boxed, on the downstream side, with 
provision for electric heaters, in addition to an air- 
bubble system, to prevent ice adhering to the gate. 
These precautions have been taken to ensure operation 
at a moment’s notice during severe weather. Each 
gate has its own hoist and motor, and, in addition, one 
set of stop logs and a travelling crane are provided for 
a complete gate installation, which may be dropped in 
front of any sluice gate if it is desired to remove it for 
repair or painting. 

In the power house itself, the first six turbines 
installed, three of which were supplied by Messrs. 
Dominion Engineering Works and three by Messrs. 
Canadian Allis-Chalmers, Limited, are of the modified 
Moody type. They are equipped with manually adjust- 
able runner blades. The turbines supplied by Messrs. 
Canadian Allis-Chalmers, Limited, are of cast steel, and 
are four-bladed and 16 ft. in diameter. The guide vanes 
are approximately 84 ft. high and are of welded steel 
plate construction. The speed ring is of cast iron and is 
supported on three heavy columns. The bearings are of 
the adjustable water-lubricated lignum-vite type. The 
turbines of Messrs. Dominion Engineering Works have 
cast-steel runners, are six-bladed, and have a diameter 
of 15 ft. 5 in. The guide vanes on these units are an 
advance on former practice, being lighter, thinner, 
and taking a smaller shaft; they have been tested to 
six times the normal load without permanent distortion. 
Moreover, they have the advantage of offering less 
resistance to water entering the turbine. The ring in 
these turbines is built up of bolted sections, with 
consequent convenience in handling and assembly. The 
shaft guide bearings are of soft rubber, 24 in. in diameter 
by 40 in. long, and are water-lubricated. The yielding 
rubber permits sand or grit to be rolled free and passed 
through with the water stream without scoring. Two 
servo motors are attached to a cast-iron section of the 
pit liner ina“ V” arrangement. In the Allis-Chalmers 
turbines, the servo motors are of the trunk-piston type, 
and are situated inside of the shifting ring on the cover 
plates. Ejector tubes are provided for eight of the 
units of the complete installation. The tubes are 
8 ft. 3 in. high by 12 ft. 6 in. wide, two being supplied 
to each unit; they are directly connected from the 
intake to the draught tube. Flow is controlled by 
motor-driven gates on fixed rollers and operated from 
the main switchboard. At the depth at which these 
are placed no ice conditions are encountered. 

The generators, all of which are of the Canadian 
General Electric type, have each a capacity of 10,000 
kv.-a., at a power factor of 0-75, and generate three- 
phase current at 12,000 volts and 60 cycles when run- 
ning at 85-7 r.p.m. They are equipped with direct- 
connected exciters, one exciter to each generator, 
rated at 145 kw., 250 volts. The generators are 
built up of welded steel plate and are twelve-sided. 
Special spring-type thrust bearings, supported by two 





parallel built-up girders, carry all the rotating weight. 
The field control equipment of each generator is 
mounted close to its unit. The current transformers 
in the neutral leads of the generator windings, for 
differential protection, are mounted inside the stator 
frame, making an appreciable saving in cables and 
space. The two single-phase transformers are each of 
15,000 kv.-a. capacity, and are of the oil-immersed 
water-cooled outdoor type; they are housed in bays on 
the down-stream side of the power house near the centre 
of the ten openings. Power is stepped up from 12,000 
to 66,000 volts, and then transmitted 5 miles on a 
steel tower double-circuit transmission line, erected 
by Messrs. Canadian Hoofer Engineering Company, 
Limited, along the south shore of the river, southward 
into the city of Montreal. The short distance of the 
power house from its market precludes the hazards 
and losses inevitable with long-distance transmission, 
and compensates in many respects for the various 
difficulties met with in the design and construction of 
the plant. 








CATALOGUES. 


Foundry Sundries.—Messrs. Beecroft and Partners, 
Limited, Mappin-street, Sheffield, have sent us copies 
of their quarterly journal of practical notes on foundry 
work, 

Reamers.—We have received a card, with priced lists 
of precision reamers and adjustable reamers from } in. 
to 1 in., from Messrs. Fry’s (London), Limited, 24, 
Water-lane, London, E.C.4. 


Electric Heaters.—Messrs. Carron Company, Falkirk, 
have issued a priced list of electric heaters, showing an 
extensive variety of electric fires and radiators, and 
some car heaters, kettles, smoothing irons, &c. 


Coal Breakers.—Messrs. Hadfields, Limited, Sheffield, 
have issued an illustrated circular of their two-roll coal 
breaker, intimating that the standard machine can be 
fitted with special rolls to produce larger sizes. 


Tyre Inflation.—Messrs. Equipment and Engineering 
Company, Limited, 2 and 3, Norfolk-street, Strand, 
London, W.C.2, have sent us a circular illustrating their 
method of inflating motor-car tyres from bottles of air 
under pressure. 

Lubricants.—Circulars dealing with lubricating oils, 
and a preparation for applying to over-heated bearings 
known as ‘‘ Cooloricid,” are to hand from Messrs. Sternol 
Limited, Royal London House, Finsbury-square, Lon- 
don, E.C.2. 

Wrapping Materials—We have received a_ useful 
list of gummed tapes, plain or printed, with accessory 
cutters, dampers and sealing machines, from Messrs. 
Samuel Jones and Company, Limited, Bridewell-place, 
London, E.C.4. 

Roller Bearings.—A circular illustrating the applica- 
tion of tapered-roller bearings to conveyor rolls, such 
as those on which a curved conveyor belt rides, is to 
hand from Messr. British Timken, Limited, Cheston- 
road, Aston, Birmingham. 


Machine Tools.—Messrs. Edward G. Herbert, Limited, 
Levenshulme, Manchester, have issued catalogues of 
radial drilling machines and shaping machines of French 
manufacture. The machines are electrically driven and 
are made in a good range of sizes. 


Heat Interchanger.—Messrs. Premier Radiator and 
Engineering Company, Limited, Darlington, have sent 
us a pamphlet describing their multi-tube gilled element 
for heating or cooling and its application to transformers, 
fuel oil, air and feedwater preheaters, the drying of 
loose materials, &c. 

Electric Cables.—New catalogues are to hand from 
Messrs. British Insulated Cables, Limited, Prescot, Lancs, 
with particulars of their ebonite corrosion-proof enclosed 
wiring system with all necessary fittings, and lists of 
asbestos-insulated wires and cables, black adhesive tape, 
and cable suspenders of steel strip. 


Coal-Cutting Machines.—A descriptive circular of the 
British Jeffrey-Diamond coal-cutting machine is to 
hand from Messrs. Barnes and Bell, Limited, 79, St. 
George’s-place, Glasgow. It is a chain type of cutter, 
and the example of cut given is into a seam 33 in. thick, 
cutting back to a depth of 54 in, 


Insulating Material.— Messrs. Lilison Insulators, 
Limited, Perry Barr, Birmingham, have issued a descrip- 
tive pamphlet of their Resinoid electric insulating 
material, which they supply in sheets, panels, round 
and rectangular tubes, rods, bars, and a number of 
standard parts, including pinion blanks. 


Water Heaters.—A fitting to take the place of the 
expansion tank in hot-water supply systems is explained 
in a leaf catalogue to hand from Messrs. Drayton 
Regulator and Instrument Company, Limited, West 
Drayton, Middlesex. It allows the supply to enter 
direct from the mains within set limits of pressure. 


Electric Controls—A new pamphlet is to hand from 
Messrs. Brookhirst Switchgear, Limited, Chester, dealing 
with the controls of electric motors applied to the driving 
of machine tools. A fairly complete series, as examples, 
of machine tools is illustrated, showing the location of 
the motors and controls. Controls built into the 
machines and also automatic controls are explained, 
and the possibility of correcting the power factor in 
the case of large machines is discussed. The pamphlet 
is worth attention, as it brings out the convenience as 
well as the economy of well-planned contre! gear. 
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THE ST. LAWRENCE. 


EaBty in 1928 we reviewed the very complicated 
question of the St. Lawrence waterway and power 
project, and expressed the fervent hope that satis- 
factory solutions might be found to the intricate 
problems with which it abounds. Recently we have 
been glad to note some signs of a genuine desire 
to advance matters. It may be remembered that 
Mr. Hoover, during the presidency of Mr. Coolidge, 
as Secretary of the Department of Commerce, 
transmitted the Joint Board of Engineers’ report 
of 1926 to the President, with a very strongly 
worded note advocating the construction of a 
waterway as bare justice to some 40 millions of 
people in the interior of the North American 
Continent, and advocating the St. Lawrence route 
in preference to any such scheme as the Lake 
Ontario-New York alternative. It is natural that 
Mr. Hoover, now in the chief office at Washington, 
should be anxious if possible to carry things further. 
In a similar manner the change at Ottawa, from 
Mr. Mackenzie King to Mr. Bennett, is undoubtedly 
favourable to.a more rapid prosecution of the in- 
vestigations and negotiations involved, Mr. Bennett 
being a man noted, like Mr. Hoover, for the direct 


also the disposition of the dam and power stations waterway from the Great Lakes to the Hudsom 
was modified. In the intervening years the great River. This report had been asked for in the 
Beauharnois scheme described in our issue of, middle of 1929, with a view to the deepening of the 
January 10, 1930, page 62, has been commenced. | system we have referred to 14 ft., and providing 
The concession sanctioning this important power | better overhead clearance. We need not go into 
undertaking in Quebec stipulated the embodiment | the details of the physical recommendations and 
in the construction of a navigation canal of 600 ft. | costs; the most interesting fact arising in connec- 
width on the bottom, and 800 ft. wide at water | tion with it was the surprise proposal it contained! 
level, capable of being utilised if necessary as part | that, as the canal formed an important link between 
of a waterway scheme. It is thus probable that | Federal waterways, the work of improvement 
when the two countries again go into conference, | should be undertaken by the Federal Government, 
as, according to recent advices, it is expected they | for which it would be necessary for the system to 
will shortly, there will be more definite progress to | be transferred to the Federal power. It was 


report than heretofore. 

In the meantime matters have also been moving 
on the South side of the border, on which side the | 
State of New York is directly interested. This 
interest concerns not only power development, since 
any of the proposed schemes would necessarily imply 
the use of large blocks of power in that State, | 
but also covers the waterway project by reason of 
the fact that New York is the ocean port for a 
considerable amount of the outgoing Lake grain | 


pointed out that no machinery existed for handing 


|State property over to the Federal Government, 


and it was thought advisable to defer improvement 
until such transfer was assured. 
This opportunity was too good to be lost. With 


|the precipitous energy associated with the family 


name, Governor Roosevelt addressed an urgent 
message to the New York Legislature, then on the 
point of adjournment, recommending the appoint- 
ment of a Committee to confer with the Federal 





authorities, with a view to putting the transfer 
through, if possible. The Governor claimed that 
interest had recently awakened “in a canal wholly 
within American territory and available for vessels 


traffic. There has been a certain very vociferous | 
party in the State professing to believe that an | 
All-American route is the only safe one for their 
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' | of large size from the Great Lakes to the Hudson 
| River,” and while the Barge Canal had proved 
‘useful to the State, he felt sure that the people 
| would not “block the development of a larger 
; canal, intended for the use of the commerce of all 
the States.” ‘‘ Any plan,” he continued, “for a 
canal from the Great Lakes to the Hudson would, 
without question, involve the use of a large part 
of the present Barge Canal ’—and so on. 

Within a day or two the necessary resolutions 
were put through. The Legislature agreed to 
|authorise the transfer of the canal “for its use 
and purpose in the construction of a national water- 
way route to connect the Great Lakes with the 
Atlantic Ocean.” The appointment of the Com- 
mittee was approved, a memorial despatched to 
Congress on the matter, and the Legislature ad- 
journed. 
| But the enthusiasm at Washington was not quite 
| so keen as had been made out, and Congress showed 
| no sign of being rushed off its feet. It finally, while 
not refusing the offer, limited any expenditure to 
that required for operation and maintenance “ at 
their present depth as barge canals only,” stipulat- 
| ing at the same time that federalisation should not 
delay “the St. Lawrence Waterway as the seaway 
|from the Great Lakes to the Ocean.” They then 
also adjourned, having literally knocked the wind 
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and thorough manner in which he tackles subjects 
which he feels it his duty to forward, as witness his 
action here at the Imperial Conference last year. 
With these two in office on the two sides of the 
border there is now every prospect of an early 
resumption of intercourse on the subject. 

It will be remembered that the main report of 
the Joint Board of Engineers, to which we have 
referred above, was divided mainly on the treat- 
ment of the so-called International Section of the 
St. Lawrence—a stretch some 115 miles long, in 
which the frontier between the two countries runs 
down the river channel. For the development of 
this section the Canadian engineers reported in 
favour of a two-stage project, the United States 
representatives declaring for a single stage scheme. 
The two schemes involved, in the first case a power 
plant at Ogden and a second at Barnhart Island, 
and the alternative the concentration of all de- 
velopment in plant located at Barnhart Island 
only. Following upon the promulgation of the 
Canadian scheme, it became evident that this was 
not regarded as the best possible, by all the parties 
affected, and the Canadian engineers of the Joint 
Board were commissioned to confer with Dr. F. A. 
Gaby and Dr. T. H. Hogg, respectively Chief Engi- 
neer and Chief Hydraulic Engineer of the Hydro- 
Electric Power Commission of Ontario. The report 
of this Conference was presented and published some 
time ago, and embodies a modification of the original 
two-stage plan, abandoning the up-stream station 
at Ogden, for one at Crysler Island, a good deal 
nearer the lower plant at Barnhart Island, where 





ee out of the New York scheme. 


commerce, by which these folk, of course, imply a} As we have already stated, power development 
route through United States territory. Whatever|in the so-called International Section of the 
the ostensible reason advanced, however, it is a| St. Lawrence implies the use of large blocks of 
little difficult to avoid the conviction that twoj|current in the State of New York. The whole 
ulterior reasons lie at the back of this campaign. development is estimated at from: 2,000,000-h.p. 
In the first place the State sees the obvious ad- | to 2,200,000-h.p., equally divided between Canada 
vantage to it of any scheme by which more of the | and the United States. Governor Smith, Mr. Roose- 
Lake traffic could be diverted to its great seaport, ; velt’s predecessor in office, favoured the exploitation 
and in the second what is now a white elephant | of water power resources by the State, and included 
and a drain on the State Treasury might cease to | in the category the St. Lawrence. Although applica- 
be a drag of this kind. The white elephant is | tions were submitted, no progress was permitted in 
the waterway known as the State Barge Canal,;any St. Lawrence scheme brought forward by 
putting the Lakes into communication with the! private parties. 

Ocean by way of the Oswego-Erie-Hudson system.| Governor Roosevelt, holding somewhat similar 
This canal can only take vessels of 12-ft. loaded | views, appointed some time ago a commission to 
draught, while the clearance of bridges, &c., is | enquire into this question of the St. Lawrence power 
no more than 15} ft. above normal water level. development. The main report of this body has not 
The usable lengths of locks is 300 ft., and width | yet been published, but the report of its Engineering 
42 ft. The canal was rebuilt to these limits between | Board, consisting of General E. Jadwin, formerly 
the years 1904 and 1924 at a cost of 180,000,000 dols. | Chief of Engineers, U.S. Army, and Messrs. Thurlow, 
with, however, most disappointing results. Though | Woodard and Greene, has recently been issued. 
traffic is reported to be slowly increasing such a/| Like the United States section of the Joint Board, 
canal is obviously no adequate outlet, as it stands, | this proposes a single development, but one located 
for the Lake traffic, but it might conceivably be at anew site. The spot chosen is known as Massena 
utilised in some way in connection therewith, | Point, on the south shore of the St. Lawrence and 
though adversely reported upon some years ago, contiguous to the west end of Cornwall Island, 


as we have said. | just below Barnhart Island, the site formerly 
The chance seemingly came last spring, when 


chosen. The site is shown in the accompanying 
Major-General Lytle Brown sent in to the Com-|map. The plan involves a large rock-fill dam 
mittee on Rivers and Harbours of the House of | close to Barnhart Island, closing the main channel 
Representatives of the Washington Government, | of the river, and two smaller dams shutting off 
a report of the Board of Engineers for Rivers and | narrower channels. The great feature of the 
Harbours, reviewing previous reports on the deeper | 








scheme is a spillway dam with power plants at 
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each end, operating with 85-ft. head, at Massena 
Point, on a site which is now dry land. Several 
advantages are claimed for this scheme over any 
other previously put forward, though it does not, 
of course meet the Canadian fundamental objec- 
tions to a single development scheme. Among the 
points claimed for it are a saving estimated at 
70,000,000 dols. on the two-stage Crysler Island— 
Barnhart Island plan and, in fact, smaller costs than 
for any other proposal. The site of the main works, 
i.e., the spillway dam and power-houses, would 
make it possible to construct these in the dry, thus 
eliminating risks and costly cofferdams. The works 
could be brought into existence in two steps, if 
desirable from the point of view of the market for 
power, the first step utilising 50-ft. head and pro- 
ducing 600,000 h.p., and the second raising the 
head to the full 85 ft. All the first step work 
could be built in the dry and the height added 
without difficulty. The rock-fill dam contemplated 
for closing the main channel, would be built after 
the completion of the power plant and the 600 ft. 
channel, 50 ft. deep, leading to it. It is pro- 
posed to start the dam by floating concrete cribs 
to site and filling them with rock, leaving gaps 
between them to be closed by stop-logs. As soon as 
the main spillway was ready to take the entire flow, 
these gaps would be stopped, and the rock-fill con- 
tinued by dumping from a trestle. Navigation 
locks for the waterway scheme could be located 
at one end of Barnhart Island. ; 

The costs are estimated as follows :—Works for 
power development only, 81,150,000 dols.; works 
for navigation only, 101,495,000 dols.; works for 
power and navigation, 20,773,000 dols.; making 
a total of 203,418,000 dols. If the power develop- 
ment had to bear the cost of all early works so that 
the navigation project could be carried through 
subsequently, if and when desirable, the costs 
involved would be increased by some 22,000,000 dols. 
Built on the two step plan it is considered that the 
initial stage for 600,000 h.p. could be completed on 
an expenditure of 90,000,000 dols. for power works, 
and the full scheme accomplished for an extra 
80,000,000 dols. . 

As stated, these plans do not meet the Canadian 
objections to a single development scheme. In the 
report of the Conference of Canadian Engineers 
(1929) these are briefly set out: In a single develop- 
ment project the flow would be controlled by the 
gates and turbines at one plant, which would neces- 
sarily serve large and populous areas in Canada and 
the United States, and operating restrictions would 
be difficult to impose, making the idea unfavour- 
able in the opinion of down river interests. More 
land would be flooded, and there would be unfavour- 
able effects towards the close of the navigation. 
In these and other directions, the two-stage scheme 
is claimed to show decided superiority. 

For power development the time is put at possibly 
five years, with an additional allowance of 12 months 
for the preparation of plans, &c. This, however, 
is only part of the work involved. The site chosen 
for the power plant would involve a readjustment, 
though small, of the International Boundary, in 
order that this might be diverted to the centre of 
the spillway dam and along the new channel form- 
ing the headrace, and would involve the secession 
of Barnhart Island and a small strip of main land 
to Canada. This in itself is perhaps no insuperable 
difficulty—similar suggestions have been made be- 
fore. But New York is not a sovereign state, and 
so cannot discuss this or the scheme itself direct 
with Canada. Negotiations would have to go by 
way of Washington, and here again the question of 
State and Federal rights would intervene, before 
Washington would consent to act further in the 
matter. The Federal Government is very reluctant 
as a rule to abandon rights such as those it un- 
doubtedly has in the St. Lawrence resources. On 
the other hand it may be concluded that the State 
would not proceed to development unless assured 
of what it considered adequate freedom of action 
and control. Moreover, the Washington Govern- 


ment has to be convinced of the superiority of the 
Massena project over the proposals of its own 
members of the Joint Board, or of the general 
schemes based on past and recent negotiations 
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possible projects should be considered, obviously 
the present proposals might easily involve very pro- 
tracted negotiations even between the State and 
Federal governments, before the proposals could 
be so much as laid officially before Canada. In fact, 
if New York should continue to insist on State 
development, the project may be indefinitely 
deferred, or as one of the Syracuse papers puts it, 
“‘ until about the time Gabriel blows his horn.” 
Meantime, we hope Ottawa and Washington will 
continue their discussions under the friendly 
auspices of the chiefs of the respective governments, 
and we wish them a happy issue of their labours. 








NEW YORK ELECTRIC SUBWAY 
CONSTRUCTION METHODS—IV. 


By Frank W. Skinner, M.Am.Soc.C.E. 


The Underpinning and Support of Elevated 
Railroad Columns during Subway Construction.— 
Most of the longitudinal track girders of the elevated 
railroads in New York are supported by transverse 
girders, which usually project beyond the longitu- 
dinal girders, and are connected by their webs 
to vertical columns having masonry footings on 
earth or sand at from 5 ft. to 30 ft. below street level. 
These columns are from 40 ft. to 60 ft. apart longi- 
tudinally, and each is loaded with from 75 to 200 
tons. They are generally set at the kerb line. 
Usually they are close to the sides of the trench ex- 
cavation required for the subway work. In some 








While it is doubtless well that all 


with Canada. 





cases they have been directly over the subway 
structure. The bottom of the trench required for 
the subway work has to be carried down in all cases 
to considerably below the column footings, except in 
rare instances where the latter have had pile footings. 
It has therefore very often been necessary to support 
the columns during construction of the subway, 














unless they were so placed that their footings were | 
carried to rock at a comparatively high level. 
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UNDERPINNING 300 TON COLUMN WITH 
SUSPENDED JACKS 
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transverse girders. After the removal of the old 
piers, new foundations were built with their footings 
at the required elevation, and the columns seated 
on them, or else the columns were seated on the 
subway steelwork, after which the shores and 
temporary girders were removed. 

In recent years improved methods have been 
developed, one of the more satisfactory having 
been devised by Mr. J. C. Meem, chief engineer for 
Frederick L, Cranford, one of the firm of contractors 
which has dealt with more than 200 columns on 
these lines. The system involves the excavation, in 
advance of the trench work, of pits carried down 
about 10 ft. each side of the column centre, in each 


Several hundreds of these columns have been} of which sills, grillages, or foundation piles are 


underpinned with new footings carried to, or | 


below, the lowest level of the subway work. In 
the earlier contracts, the ends of the transverse 
girders referred to were often shored up on pairs 
of wooden posts resting on longitudinal girders. 
The latter were 30 ft. or more in length, and their 





placed to support pairs of piles or vertical 12-in. 
by 12-in. timbers. The piles or grillage are capped 
just about the surface of the street, and supported 
on each side of the column, a pair of timber A- 
frames brought together under the transverse 
girders or the tops of the railroad columns. The 


ends were supported on cribbing, or on transverse | system is illustrated in Figs. 22 to 27 above. The 
sills on the surface of the ground. The span of the lower parts of the legs of the A-frames are con- 
longitudinal girders employed was sufficient to| nected together only by pairs of eyebars, engaging 
permit excavation under them, and the removal of | horizontal pins in adjustable bearings of heavy 
the old column piers, the columns themselves | angles bolted to the legs, as shown in Fig. 27. 


being left suspended by their connections to the | 


By jacking or wedging the pins downward or allowing 
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them to move upward, the feet of the inclined posts 
can be drawn together or spread, thus raising or 
lowering the tops of the A-frames and with them 
the elevated column and girder. When the proper 
adjustment has been thus easily and quickly secured 
the pins are blocked or wedged rigidly in position. 
This method permits of very rapid and accurate 
adjustment of the support for the overhead railroad 
and has been found very satisfactory, economical 
and safe. 

Among the cases of tall columns under exception- 
ally heavy loads may be cited one carrying over 300 
tons, partly due to the elevated railroad and partly 
to the terminal station structure at Brooklyn Bridge, 


on the ground beyond one end of the 15-in. beam, 
because the latter were not long enough to accom- 
modate them. They were operated by two hand 
pumps connected by an equalising pipe, coupled 
to manifolds from which pressure pipes were taken 
to the jacks. 

A number of longitudinal holes were drilled close 
together through the pier just below the 26-in. 
beams. These may be seen in Fig. 30. Plugs 
and feathers were inserted in these, and driven 
up in order to break off the lower part of the 
pier. By working the hydraulic jacks for about 
one hour the full weight of the pier and its 
column was taken up and maintained without 





This stood on a 5-ft. by 5-ft. concrete pier which | settlement until the bottom of the old pier had 
projected below the elevation of the roof on section| been removed, excavation completed, and the 
No. 1 of subway route No. 45 in Manhattan. This| subway built, after which the jacks were slacked 
job is illustrated by Fig. 28, page 288, and Figs. 29 | off, lowering the pier to its permanent support 
and 30, on Plate XV. In this instance, after excava-|on the subway roof. This is believed to be the 
tion had been carried a few feet below the elevation | heaviest elevated railroad column load ever lifted. 
of the subway roof, a transverse horizontal hole | The work was done under the direction of H.M. Hale 
was cut through the pier on its centre line. A | and Lazarus White. 
15-in. 42-Ib. I-beam 15 ft. long was inserted in| At a point under the Brooklyn Bridge terminal, 
this and concreted in, its ends projecting beyond the | Manhattan, it was necessary to deal with the 
faces of the pier. Similar parallel holes were then | foundations of a very tall column carrying a load 
cut through the pier on each side of the first hole, | of about 300 tons, derived partly from the elevated 
and two other 15-in. I-beams inserted in the same railroad and from the bridge structure. The 
manner. Subsequently, in the two spaces between | subway trench was excavated up to the base of 
the 15-in. I-beams and also on one side, three the foundation pier, and down to the bottom 
more holes were cut through the pier; 26-in.| of its footing. In the latter an inclined bearing 
151-lb. I-beams 15 ft. long were concreted in these, | recess was cut to take two 100-ton hydraulic jacks, 
as shown in Figs. 28 and 29. In this way a large | which were set to drive two 16-in. sectional steel-pipe 
portion of the pier was replaced by the beams the piles about 50 ft. long, making an angle of 30 deg. 
projecting ends of which were used for lifting the | with the vertical. The piles were driven to about 
pier and columns. Under the ends of the beams, on | 4 ft. or 5 ft. below bottom of the subway trench, 
each side of the pier, a 14-in. joist 20 ft. long was, and supported part of the load on the column, 
installed. The ends of these were supported on cribs | and the foundation pier against any displacement 
and sills on both sides of the pier. ‘caused by subsequent excavation underneath it. 
On each end of each of the 15-in. joists, two| After these piles had been driven and concreted, 
suspenders were then fixed, one on each side of the | the jacks were replaced by short vertical I-beams 
longitudinal 14-in. beam. Each suspender was/| bearing on cap plates on the pile tops and on 
provided with two 1}-in. vertical screw rods, by | heavy steel plates set in quick-setting cement 
which a length of 15-in. joist was hung under the | mortar in the recessed bearing of the foundation 
26-in. beam. This joist served as a platform for | pier. These piles are shown in Fig. 31, Plate XV. 
two or three 100-lb. hydraulic jacks, which engaged | A drift about 7 ft. high was then tunnelled under 
the lower flanges of the 26-in. I-beams. In all 12 of | the foundation pier, and in it five sectional steel- 
these jacks were employed two of them being seated | concrete piles were jacked down, wedged to bearing, 





against the bottom of the pier. This permitted 
the remainder of the excavation to be completed 
and the substructure built, after which the load from 
the pier and column was transferred to its permanent 
support on the subway structure. The upper parts 
of all the piles were burned off at the bottom of the 
trench and removed, the lower parts remaining 
permanently in the ground. 

At the Brooklyn Bridge entrance, two other 
elevated railroad columns, with 300-ton loads, were 
supported over Section No. 1, of subway route 
No. 45, on temporary pile foundations. These are 
both shown in Fig. 32, Plate XV. In one case 
wooden piles were driven to below subway founda- 
tion to support a pair of heavy four-post timber 
trestles, one on each side of the column, as shown 
on the left of Fig. 32. These were X-braced 
together to form a very substantial tower. Two 
pairs of transverse beams braced and fastened 
together with tie rods, were seated on the trestle 
caps, and wedged against the bottom flanges of the 
elevated railroad girders on each side of the column 
to take up the load. Around the adjacent column, 
a group of four 4-ft. by 4-ft. pits were excavated, 
in each of which a 14-in. H section column was 
driven. This was furnished with horizontal con- 
nection flanges on the upper end, to which were 
attached cap plates. Upon these were placed 
24-in. transverse beams about 10 ft. long. The 
latter supported the ends of a pair of longitudinal 
24-in. beams about 12 ft. long, and 2 ft. apart in 
the clear, one on each side of the railroad column. 
A pair of transverse I-beams on each of the other 
two sides of the column were braced and tied 
together, and their upper flanges were wedged to 
take a bearing against the bottom flanges of the 
track girders of the elevated railroad. In both 
cases the elevated railroad girders supported the 
column, which was suspended from them while its 
original pier was removed, and a new permanent 
bearing provided for it, after which the wooden 
and steel piles, girders and trestle bents were 
removed. 

At the intersection of Broad-street and Front-street, 
on section No. 2 of route No. 45, two single-track 
tunnels about 40 ft. and 50 ft. in the clear below 
the surface of the street, pass under the elevated 
structure with four columns each having a load 
of about 100 tons, only about 1 ft. clear of the 
tunnels transversely. This site is shown in Fig. 33, 
Plate XV. The columns, 11 ft. apart longi- 
tudinally, were safeguarded against possible settle- 
ment by shoring the transverse girders with timber 
towers between the columns and the longitudinal 
girders carrying the tracks. Each tower was made 
of a pair of A-frames, and was built with 12-in. 
by 12-in. timber and steel flitch plates. Figs. 34 
and 35, Plate XV, show two slightly modified 
arrangements. The sills rested on two pairs of 
horizontal distributing 20-in. beams, 60 ft. long, 
laid on a continuous plank grillage 12 ft. wide, just 
clear of the steel sub-structures, pipes, conduits, &c. 
A pair of 15-in. traverse I-beams set on the centre 
of the girders supported a 30-in. screw jack, for 
the adjustment of a 12-in. by 12-in. vertical post 
placed under the bottom flange of the overhead 
transverse girder. This was used to take up any 
settlement that might occur. After the completion 
of the tunnel, the towers and jackscrews were re- 
moved, and the elevated railroad columns remained 
supported on their original piers. 

Another interesting piece of work was done in 
Church-street, Manhattan, where the two local 
tracks of section No. 1, route No. 101, are 20 ft. 
above the level of the two express tracks alongside. 
Here a number of columns, over both express and 
local tracks, had 6-ft. by 8-ft. brick piers bearing 
on sand 15 ft. or more below street level. The 
task of supporting them while the subway trenches 
were excavated at two different levels to a maximum 
depth of 55 ft., the subways built, and the column 
supports transferred to permanent bearing on its 
steel framework, was a rather critical and compli- 
cated proceeding, for which two different methods 
were adopted. 

One method which is illustrated by means of 
Figs. 36 to 38, Plate XV, and Fig. 40, above, was 
adopted for nine columns located over the low-level 
express track, but very close to the high-level local 
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track. These were suspended from the transverse 
girders of the elevated structure while their piers 
were removed, and new permanent bearing provided 
under them. The old piers are shown in Fig. 40. 
The express track work is in the centre of this view 
and the local on the right. The footings of these 
piers were, fortunately, below foundation level of 
the express tracks. This permitted excavation to 
be made, and retaining walls to be built, between 
the high and low level trenches. The manner in 
which the task was undertaken is illustrated by 
Figs. 36, 37 and 38, Plate XV. On each side of 
each pier a three-post timber frame was erected, 
built with one short post supported on the retaining 
wall between the high and low level tracks, and 
two long posts on sills (supported when necessary 
on steel-concrete piles) in the deep trench alongside, 
as in Fig. 38. The frame was braced longitudinally, 
and formed a tower enclosing the pier. An 18-in. 
joist 15 ft. long was set transverse to the subway 
axis, on this frame on each side of the pier, and 
supported a pair of longitudinal 18-in. joists, 
placed one each side of and close to the column, 
and about flush with the street surface. Upon 
these were laid six 12-in. cross beams, about 
6 ft. long, to take the sills of a three-post A-frame 
on each side of the column. The A-frames are well 
seen in Fig. 36. The caps and sills of the A-frames 
were bolted to the vertical and inclined posts by 
means of heavy steel plates, and were also rigidly 
connected together horizontally by transverse 
tie rods and by planks bolted to them. The 
inclined posts of the A-frames were also cross- 
braced together, forming trestles. Each frame 
supported a pair of short, deep cross-beams, 
carrying in turn short longitudinals. The load 
was taken by the latter through wedges driven 
against the bottom flanges of the transverse girders 
of the elevated railroad structure. 


The column was thus suspended by its riveting, | 
to the transverse girder, aid in this way it was | 


possible for its pier to be removed. Room was 


thus made for the erection of the permanent | 


subway steelwork, street traffic being resumed 
until special girders for the subway roof over 
the express track were ready to receive the base 
of the elevated column, the latter then being 
lowered to permanent bearing on them. 

Adequate rigidity to resist longitudinal stresses, 
vibration and impact was provided by the tie rods 
between the pairs of joists in the tower, and by 
pairs of vertical steel cables under tension shown 
in Fig. 36, passing completely around the tower 
over the top and bottom joists. The contractors 
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for the section in 
which this work was 
done were the Under- 
pinning and Founda- 
tion Company, of 
New York. 

In the other case 
involving 11 piers, 
three pits were suc- 
cessively excavated to ground water level round 
each pier. These were carried down to about 
20 ft. below the street, and in them sectional 
steel piles were jacked down to below the subway 
foundation, i.e., 35 ft. below street level. The 
piles and the pits above them were then concreted, 
and wedged to take a bearing against the surface 
of the old pier. 

When the local track subway excavation had 
been completed, and 1 ft. thickness of invert 
concrete had been laid on the bottom of the trench, 
timber trestles were erected on the invert slab, 
on each side of the column pier, and braced 
together to form a frame, on which were set 
transverse to the subway axis four 24-in. joists 
12 ft. long, as indicated in Fig. 39, on Plate XV, 
and Fig. 41, above. A hole was then cut 
through the centre of the old pier about 30 in. 
below the top, and a 14-in. 115-lb. joist 23 ft. long 
was passed through it, both its projecting ends 
being wedged up on packing on the top flanges of 
the 24-in. joists. The hole cut was next filled with 
concrete, grouted around the joists, and another 
hole of the same size was cut out adjacent to it, 
a joist set in it, and the process repeated until 
four had been placed side by side to transfer the 
load on the pier to the falsework. 

When excavation to foundation level of the local 
tracks had been completed, and the portion of 
the old pier below the 14-in. beams removed, this 
made possible the construction of the subway 
underneath the 24-in. joists. The blocking under 
the 14-in. joists was next replaced by jacks which 
were slacked off to lower the 14-in. joists to 
permanent bearings on girders in the subway roof. 
The timber frame and the 24-in. beams were then 
removed. 

In the case of an elevated railroad column carrying 
a load of about 300 tons, near the Manhattan 
entrance of the Brooklyn Bridge, the contractor 
for section No. 1, route No. 45, accomplished under- 
pinning by first exposing the column pier by 
excavating down to its footing. He then cut on 
each of the four sides of the pier, near the top, a 
horizontal chase 4-ft. high, sloping inwards to a 
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CotumNn Bast SupPoRTED BY INCLINED STRUTS AND JACKS. 


depth of 24 in. at the top. Six inclined H-section 
columns resting on concrete footings were then 
arranged round the pier, as shown in Fig. 42, their 
upper ends bearing against the top of the chase. 
These columns were braced by horizontal and 
diagonal angles bolted to gussets on their flanges. 
Next, twelve 60-ton hydraulic jacks lifted the 
column by means of T-shape bearings riveted to 
the outer flanges, raising it just enough to permit 
the removal of the lower part of the old pier, and 
the construction in its place of the subway frame- 
work, after which the column was lowered out to 
its permanent bearing, when the inclined shores 
were removed. 

On Sixth Avenue about 75 elevated railroad 
columns were underpinned ; they carried 75-ton to 
150-ton loads, and located about 26 ft. apart, in two 
longitudinal rows set 23 ft. from centre to centre 
transversely. These columns rested on concrete piers 
with footings in dry earth about 10 ft. below street 
level, and 2 ft. below the top of the subway. In 
this connection two rows of pits were sunk sym- 
metrically about 14 ft. 6 in. on either side of the 
centre line of the elevated railroad. Each row of 
pits was about 11 ft. from the centre of each railroad 
column in a longitudinal direction, and in each pit 
a 12-in. H-beam from 60 to 70 ft. long with a heavy 
pointed cast-iron shoe was driven. These were 
carried down to rock or hardpan, the operation 
taking about three hours. Power hammers handled 
by a derrick with caterpillar track, were used. 
This method of working is illustrated by Figs. 43, 
44 and 45, on page 302. The preliminary subway 
trench had been excavated about 10 ft., that is, to 
the bottom of the driving pits, and had been decked 
over. The tops of the H-beam piles were connected 
by 15-in. transverse I-beams bolted to the pile tops. 
On these transverse members pairs of 20-in. I-beams 
were set close to the longitudinal rows of the railroad 
columns, with their ends overhanging the transverse 
beams a short distance. These overhanging ends 
were connected by pairs of 15-in. channels, thus 
forming continuous longitudinal girders just below 
the under surface of the deck beams. This arrange- 
ment is to be seen best in Fig. 44. 
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About 3 or 4 ft. above the decking a pair of short 
20-in. lifting beams was bolted to each longitudinal 
face of the elevated railroad columns, the flanges 
being cut to permit the web bearing close against 
the column faces. The necessary bolts were passed 
through holes made by cutting out column cover-plate 
rivets, and through additional holes drilled or burned 
for the purpose, care being taken to weaken the 
column sections as little as possible. Pairs of 
diagonal rods were run from the tops of these short 
beams to the bottom flanges of the longitudinal 
beams to brace the columns. 

A couple of longitudinal] bolster beams were then 
placed close to the column to take 50-ton screw 
jacks set under the lifting beams. The columns | 
were lifted by these ‘jacks a fraction of an| 
inch, and when clear of the old piers the latter 
were removed, and the subway trench excava- 
tion continued to the bottom. As the earth) 
was removed from round the lower parts of the 
I-beam piles of the towers supporting the rail- | 











showed, in the first place, that the proportion scat- 


character of the target, and was independent of the 
nature of the collision. 

It was often convenient to specify the quality of 
radiation by its wave number, by which was meant 
the number of waves per centimetre. In the case of 
ordinary light, the wave number ranged from about 
12,000 to 25,000 per centimetre. 

The scattering of light by small particles had been 
studied for years. Tyndall showed that, in general, 
it was the dust in the air which made visible 
the track through it of a beam of light, and found 
that when dust was absent the beam could not be 
traced. It was now known that this latter result was 
due to the inadequacy of the means employed, and 
that the very molecules themselves could scatter 
light. This conclusion was reached by the late Lord 
Rayleigh in following up Tyndall’s work. He 





tered varied with 1-*, where A denoted the wave- 
length of the light in question, and that the mole- 
cules of the air should, therefore, be capable of pro- 


road columns, bracing was introduced in two} ducing in this way the blue of the sky. In the 
tiers in the form of longitudinal and transverse | second place, he showed why the light scattered was 
struts, the panels between them being X-braced, | polarised. The light waves encountering the mole- 


as shown in Figs. 43 and 44. 
the method of supporting the columns is shown in | 
Fig. 45. 

During the construction of the subway, the | 
screw jacks were replaced by short vertical packing | 
pieces, but when the subway had been completed 
the columns were again lifted by jacks, and their | 
base plates were lowered to permanent supports | 
on the steelwork of the subway. The lifting brackets, 
beams, girders and all of the towers, including the | 
vertical I-beam piles were removed. ‘The latter | 
were burned off at as low a level as possible. 








THE RAMAN EFFECT. | 


At the Royal Institution, on Tuesday, February 10: | 
Sir W. H. Bragg, F.R.S., delivered a lecture on | 
the Raman effect. In opening this lecture he | 
remarked that some of the most interesting ques- | 
tions in physics arose in connection with the en- | 
counters of small particles. Such particles might 
be atoms, molecules, or electrons, or even radiation, 
if the latter were regarded from the standpoint of | 
the quantum theory. We might have collisions of | 
various kinds. Thus, in the case of the atoms or | 
molecules, it was necessary to distinguish between | 
encounters at low speeds, which were those con- | 
sidered in the kinetic theory of gases, and collisions 
at very high speeds, such as those between «-particles 
and the atoms of any gas, solid or liquid. In these | 
cases, the «-particle might actually pass through the 
atom with which it collided. Another type of 


A modification of | cules of the air might be regarded as giving them an 


up and down motion transverse to the path of the 
ray. As the result of this motion, the particles 
sent out light, but only in a direction at right angles 
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phere, it should be possible to see it. with sunlight 
passing through a few inches of air, and this was 
found to be the case. It might be added that 
observations made in the clear air at Mount Wilson 
confirmed Lord Rayleigh’s theory quantitatively. 

It should be noted, however, that the light 
scattered from molecules was not always completely 
polarised. The reason for this was illustrated in the 
lecture by means of two models, one of which con- 
sisted of balls mounted on round wires, and the other 
of balls similarly mounted, but on flat wires, of which 
the orientation differed from ball to ball. Giving 
a to and fro motion to the first group, all vibrated 
uniformly in parallel directions, but treating the 
second in a similar way, each ball vibrated in a 
different direction from its fellows, Hence, incom- 
plete polarisation might be expected when the 
molecules concerned were anisotropic, that is to say, 
when their properties were not the same in all direc- 
tions. From the incomplete polarisation which was 
then found in the scattered light, deductions could 
be made as to the anisotropic character of the 
molecules concerned. 

Coming back to the second kind of scattering, 
when a quantum of light fell on an atom, it might 
be absorbed, and emitted later on as light which 
was not necessarily of the same wave-length. It 
was this which occurred in cases of fluorescence, 
and it would be seen, accordingly, that this pheno- 
menon in no way resembled ordinary scattering, 
but there was some analogy between fluorescence 
and thé Raman effect, discovered some two or 
three years ago by Sir C. V. Raman, of Calcutta. 

On the quantum theory, if a quantum of radia- 
tion fell on an atom having one or more natural 
periodicities of its own, the frequency of the quan- 
tum might be increased or diminished by the 
frequency of any one of these periodicities. If, 
for example, light with a wave number of 20,000 
fellon an atom having some natural frequency 
equivalent to a wave number of, say, 1,000, then 
the wave number of the light scattered might be 
either increased or diminished by this amount. It 
was known in various ways that atoms and 
molecules might have three distinct kinds of vibra- 
tion. In the atom there were the electrons, the 
vibrations of which corresponded to the emission 
or absorption of light. In the molecules the con- 
stituent atoms might vibrate relatively to each 
other, or even a whole group, such as CQ, in car- 
bonates, might have its own periodicity, and retain 
this when forming a constituent of a crystal. 

Again, molecules might spin, but the associated 
frequencies were then small, corresponding to wave 
numbers of, say, 20 to 100 per centimetre. Any of 
the periodicities in question might affect the wave 


collision occurred when a beam of cathode rays was | to their own motion. No light was received from | numbers of incident light. In the case of gases, the 
directed on toa metal plate, the electrons constituting | them when viewed from a position end on to the | type of encounter required would be rare and 
the beam being scattered, as they passed through, |motion. The lecturer illustrated this by passing | difficult to detect, whilst in liquids the molecules 


by their collisions with the atoms. Moreover, elec- | 
trons might collide with each other, or at any rate | 
act on each other, as occurred when a beam of | 
cathode rays spread out under the mutual repulsion 
of its electrons. We might also have encounters 
of waves which, when they met, passed through 
each other. What happened when a quantum of 
light met another he preferred to leave to the imagi- 
nation, but when such a quantum collided with an 
atom we might get the photo-electric effect. 

Scattering was of two kinds. In the one case 
the ordinary laws of collision held good, and the 
transfer of energy 4nd momentum from projectile 
to target might have any value within a certain 
range, dependent on the conditions of the collision. 
In the second kind of scattering, on the other hand, 
there was added to, or subtracted from, the pro- 
jectile, a definite and fixed amount of energy, and the 
laws of elastic collision no longer held good. When 
an X-ray met an electron we had the Compton 
effect, the ordinary laws of collision applied, and the 
transfer of energy might have any value between 
zero and some | per cent. or 2 per cent. On the 
quantum theory of radiation, the energy of the quan- 
tum was inversely proportional to the wave-length, 
so that, in the Compton effect, the radiation after the 
collision was of longer wave-length than before. 

In the second kind of collision, however, the 
change in the wave-length after the encounter 
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had a fixed value, which depended only on the 


through a large jar of water a vertical beam of 
ordinary light, the track of which was clearly visible 
from all positions. On polarising the light by means 
of a Nicol, however, the track of the beam became 
invisible when viewed from one direction, but was 
easily seen from a direction at right angles to this. 
In a still more striking experiment, the water was 
replaced by a sugar solution, which has the pro- 
perty of rotating the plane of polarisation. Asa 
result, the track could be seen from all directions, 
but was differently coloured at different levels, owing 
to the fact that the rotary effect of the sugar was 
not the same for all wave-lengths. Scattering, the 
lecturer proceeded, was also responsible for the 
opalescence observed when a solution of butyric 
acid in water was allowed to cool down from a tem- 
perature at which the solution was complete, to 
24 deg., when separation occurred in the shape of | 
small particles. | 

In gases, the scattering was very small, and this 
was why Tyndall had been unable to detect that 
due to the molecules. It was the great depth of 
the air which was responsible for the blue of the 
sky. The present Lord Rayleigh had, however, 
observed the effect in the laboratory, being led to 
make the trial from the observation that, in the 
light of the tropical moon, the sky appeared blue. 
Moonlight had only one jg the intensity of 
sunlight. Hence, if the blue could be detected 


were so joined together that it seemed probable, at 
first sight, that these mutual interferences would 
mask the phenomenon sought. It turned out, 
however, that the modes of vibration did persist in 
the liquid phase, and also, it had now been shown, 
in the gaseous and solid states. 

Séme of Raman’s photographs are reproduced on 
this page. At the top, the lecturer explained, one line 
of the mercury spectrum was shown. Below it was 
the same line after the light had been passed through 
benzene. Here, it would be seen, a second line 
appeared on the right, and it was the appearance 
of this line which constituted the Raman effect. 
The third spectrum showed the effect obtained 
when the light from the mercury line was passed 
through toluene. Here three Raman lines could 
be seen, showing that the toluene molecule had 
three natural periodicities. The upper of the two 
spectra at the bottom of the illustration, represented 
the character of the light which was sent through 
carbon tetrachloride, and the bottom spectrum 
showed the Raman lines which appeared after the 
passage. In this case it might be noted that Raman 
lines appeared on both sides of the original lines, 
showing that the incident light might have its 
frequency either increased or decreased by its 
encounter with molecules. From these Raman 
lines it was possible to reach certain conclusions 
as to the shape and form of the molecule of carbon 





with moonlight passing through miles of atmos- 


tetrachloride. It should be noted that the same 
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change of frequency was observed whatever the 
wave-length of the incident light. Some results 
observed by Professor McLennan, at Toronto, 
in liquid oxygen and nitrogen are given in the 
following table :— 














Difference. 
~~ No. | Wave No. | 
ts) of 
Element. Exciting | Scattered | Calculated 
Radiation.| Radiation.) Observed. | from Band 
| Spectra. 
| 
Liquid oxygen... 24,705 23,154 | 1,552 1,554 
22,988 21,387 1,551 1,554 
Liquid nitrogen 24,705 22,371 2,335 2,331 
22,938 20,616 2,822 2,331 














The same frequency was subtracted by the target, 
whatever the wave-length of the light, before it 
was scattered. There appeared to be a close 
connection between the Raman lines and the infra- 
red lines found in absorption spectra. In the case 
of the diamond, the Raman scattering was very 
complex, and, moreover, it was not all diamonds 
which would show the whole of it. In fact, most 
diamonds were opaque both to ultra-violet and 
infra-red lines, but occasional specimens were found 
which were transparent in parts of these regions, and 
with these the Raman lines had been photographed 
and measured. 

The Raman effect made it possible to determine 
whether molecules had the same constitution in 
solution as in the gaseous or solid states. For 
example, both solid and gaseous HCl showed 
the same Raman scattering, but the solution of the 
acid did not. Hence the dissolved molecule had 
not the same constitution as the free molecule. 
On the other hand, the same Raman effect was 
found in the case of ethyl ether, whether it were 
in the gaseous, liquid, or solid condition. 

The CO, group, again, was shown by the Raman 
effect to retain its constitution throughout the 
whole series of carbonates, and certain Raman 
lines also persisted throughout the whole series of 
alcohols. In this way a door had been opened into 
a new region of physics, enabling relations to be 
glimpsed between the Raman scattering, refractive 
properties and infra-red absorption spectra, but 
much was still vague. 








TURBO-GENERATOR FANS. 
By W. SHarp, A.M.I.Mech.E., A.M.I.E.E. 


TURBO-GENERATORS, since they are subject to 
internal losses, require large supplies of clean cooling 
air. This fact received early recognition, and 
various types of apparatus have been tried in order 
to obtain a reliable ventilating system. In the 
early days, the air was drawn direct from the 
atmosphere, with the result that, in a short time, 
the whole machine became choked with dirt. A 
filter was then introduced, and many electrical 
machines have been built with dry, and in some 
cases wet, air filters. Present-day engineers favour 
the closed-circuit system, where the same air is used 
over and over again. Fans, if possible, are fitted 
to the rotor to circulate the air through the machine 
into the cooler, and back again to the air inlet. The 
closed-system counteracts noise, and for cooling 
purposes is probably the most efficient. Neverthe- 
less, special care must be taken to prevent any 
foreign matter entering the air circuit. To obviate 
the accumulation of dust and dirt the foundations 
are regularly painted and, as far as is practicable, 
the set is hermetically sealed. 

The most acceptable turto-generator is a self- 
contained unit, and all machines, excepting those 
above 25,000 kw. running at 3,000 r.p.m., are now 
supplied with integral fans. The chief trouble with 
larger units is the throttling action at the entrance 
to the fan, which reduces the water gauge, and 
limits the efficiency. There is much more room in 
machines running at 1,500 r.p.m., and, within 
certain limits, say, up to 50,000 kw., fans may be 
fitted to the rotor. The size of a machine for a 
given output depends to a great extent upon the 
successful transference of the heat generated by 
the internal losses to the cooling medium. Fig. 1 
illustrates the approximate losses for turbo-genera- 
tors up to 50,000 kw. output. The air quantity 





varies proportionately with the losses and for 
cooling purposes it is usual to allow 75 cub. ft. to 
90 cub. ft. per minute per kilowatt loss. The fans 
are designed for an air pressure of 6 in. to 10 in. 
water gauge, allowance being made for the usual 
drop of about 1 in. across the cooler. 

In the smaller designs, the material for the fan 
plates and also the blades may be boiler plate, 
having an ultimate tensile strength of 35 tons to 
40 tons per square inch. With larger units it is 
customary to order fan plate material to B.E.A.M.A. 
specification No. 3, grade 4, and 3 per cent. nickel 
steel for the blades. The fan plates are cut to 
within } in. of size by gas plant from solid rolled 
and flattened steel sheets. The blades are cut so 
that the grain of the material is in line with the 
bent edges. Great care must be taken in the blade 
inspection because the slightest crack may prove 
disastrous. Another material which may be used 
for high-speed fans is Vibrac V.30 steel, having the 
following approximate analysis :— 


Per cent. Per cent. 
Carbon 0-3 Sulphur «. §=0°035 
Silicon... 0-15 Nickel a ave, (teen 
Manganese 0-6 Chromium . 0-6 
Phosphorus 0-03 Molybdenum 0-6 


This steel has a particularly good yield point (30 tons 
per square inch) and high maximum stress combined 
with excellent elongation and reduction in area, and 
is free from temper brittleness. 

There are two types of fans in general use, centri- 
fugal fans, Figs. 2 and 3, and propeller fans, Fig. 4. 
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It is probable that the propeller fan will ultimately 
prove the best for turbo-generators above 25,000-kw. 
running at 3,000 r.p.m. Meanwhile, the centrifugal 
fan is the more important type. The considerations 
which follow will be limited to the air supply of self- 
contained units. The design of high-speed fans is 
rather a difficult matter, for not only are the condi- 
tions unfavourable, because of which the maximum 
efficiency, without diffusers, is only about 35 per 
cent., but also two machines, identical in all 
respects, will give remarkably different results on 
test, apparently without reason. It is, therefore, 
without regard to such conditions that these formule 
are given. 
The horse-power required to drive the fan 
_ QPe 
33,000 7’ 

and for the breadth 6, of the fan 

175Q 


—— inches, 
Nn 





a? 
where 
Q = Volume of air per minute in cubic ft. 
d, = External diameter of fan in inches. 
N = Revolutions per minute. 
n = Efficiency, from 25 to 35 per cent., say 30 per cent. 
The pressure P, equivalent to h (water gauge) 


32+ 
ean = lb. per square foot, 


and the head 
Pe 
H = 69-0735 

The temperature of the air passing through the 
fan is approximately 80 deg. F., and the equivalent 
weight per cubic foot is 0-0735 Ib. By theoretical 
considerations there is no method of determining 
the radial velocity of the air through the fan, but 
from the performance of existing fans the best 
results appear to be obtained when 





U, = 0-9 ./@ Fi feet per second. 








If the radial velocity is to be constant, then the 

fan will be narrower at the tip than at the eye and, 
U, =U, 

It is general practice, however, to build the fan 
with parallel sides, in which case the value of U 
varies gradually in inverse proportion to the radius 
and 





U; = U2 Re toot per second. 

R, 

To design a fan it is only necessary to consider 
one blade. Fig. 5, on the opposite page, gives a 
constructional diagram. The angle of the blade at 
the tip, which is all important, may be found from 


the formula, 
_7H 


C, U, cot ¢ = C,;? = 


Fig.1. 
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and for the eye 

— Cs 
cot 9 = v, F 
where 7 may be taken at 20 per cent. for 3,000 r.p.m. 


and 30 per cent. for 1,500 r.p.m. 


C, = circumferential velocity of blade at tip in ft. per 
second. 
C, = circumferential velocity of blade at eye in ft. per 
second. 


Having calculated the angles for the tip and 
the eye we may now obtain the number of blades. 
First assume a figure, say 23 for 3,000 r.p.m. and 
37 for 1,500 r.p.m., and, if necessary, work upon 
various prime numbers until a pitch is obtained 
which will give a line suitable for both angles. 
It may be advantageous to reduce the inside dia- 
meter of the fan, but it should be made clear that 
the entrance must be relatively large in order to 
obtain the required water gauge and maintain 
the efficiency. The velocity of the air at this 
point should not exceed 200 ft. per second. If 
the velocity is high, it is usual to taper the blades, 
the inside diameter of the outer ring, Fig. 3, being 
larger than that of the fan plate. In a paper by 
Carl J. Fechheimer, Transactions, A.I.E.E., Vol. 49, 
April, 1930, page 548, entitled ‘‘ Ventilation of 
Salient-Pole Alternators,” reference is made to tests 
which were carried out on two fans. In one case, 
the inner periphery was that of a cylinder, and 
in the other the inner surface was that of a cone. 
Observations indicate that it is detrimental to 
make the inside of the fan conical, for it causes 
most of the air to flow adjacent to the supporting 
plate near the rotor body. On the other hand, it is 
believed that with the inner periphery cylindrical, 
the volume of air can be increased thereby, even 
though it may mean making the fans shallow. 
Curved blades are used in preference to those which 
are sloped, because they conform to the calculated 
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angles and give increased strength and greater 
resistance to pressure. In some designs, however, 
it is hardly necessary to make curved blades, and 
if the general practice is to use sloped blades a drop 
in efficiency of 2 to 3 per cent. may be expected, 
and allowance must be made accordingly. 

In the design of electrical machinery, the most 
disturbing factor is noise and, in the course of 
progress, objectionable sounds have been attributed 
to various causes and modifications made. Audible 
harmonics, in some cases, have been traced to the 
fact that the ratio of stator slots to rotor slots was 
3:4, 4:5, 5:6, &c. With fan design, the number 
of blades is also governed by the possibility of 
audible harmonics. 

The audible range which creates unpleasant sounds 


of Blades > Pe 
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seems to lie between 200 and 350 cycles per second, 
the note middle C having a frequency of 256. The 
number of blades, therefore, should be so chosen that 
these frequencies are avoided and apparently a prime 
number appears to solve the problem. Minor noises 
may be eliminated by carefully removing all sharp 
edges in the path of the air. The thickness of blades 
at the eye of the fan should taper away to nothing, 
and at the tip, the back of the blades should be well 
rounded. Air guides at the entrance to the fan, Figs. 
2 and 3, are also of great value, since they ensure 
a smoother path and prevent eddies, thus increasing 
the amount of air passing through the fan. 

The following are the calculations for the fan 
stresses :— 





Stress due to ring itself 
12 Wv? 
fr= ’ 
where : 
W = weight per cubic inch = 0-28 lb. 


v 2m R x revolutions per second 


g 32-2 ft. per second per second. 
Centrifugal force due to blades 

_ We 

~~ re | 


Hou tl 
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where 
W = weight of blades in Ib. 
R = radius of gyration in feet. 
Radial force due to blades 
__ Centrifugal force 
27 i 
Stress due to blades 
Radial force due to blades 
fo= area of ring in section (sq. in.) 
The sum of the stresses 
= fr + $f for front and rear plates, 
and = fr + fp for intermediate plate when'required. 
Shear stress on rivets 
in Centrifugal force due to blades x 4 


No. X area of rivets in plate 
It is general practice to consider the yield point 
of the material and to allow a factor of safety of 
not less than 3 on the overspeed. 

An American design, Figs. 6,7 and 8 (The Electric 
Journal, March, 1929, page 134), has been developed 
in order to reduce the losses and also to increase 
the overall efficiencies. The special feature is the 
diffuser, attached to the guard, which consists 
of an expansion chamber with a number of guide 
blades to direct the flow of air. The diffuser is 
designed to recover the waste energy which is 
otherwise converted into heat due to eddies and 
whirls. This item largely accounts for the relatively 
high efficiency of 55 per cent., obtained with these 
double-entrance fans, which evidently are proving 
satisfactory in practice. 

Hydrogen as a cooling medium has also been con- 
sidered, and expensive tests have been carried out 


Fig.7. SECTION A.A. 
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to improve fan efficiencies further. To prevent ex- 
plosions, the question of leakage is most important, 
but however carefully the joints may be made 
it is practically impossible for them to be air-tight. 
It is essential to maintain an internal pressure above 
that of the atmosphere, to avoid leakage of air 
inward, and special automatic signalling devices 
and very sensitive indicating apparatus must be 
supplied. This necessarily implies additional care 
and expenditure, and as cost is to-day a very impor- 
tant factor, the expense of any special equipment 
is not justified by the small increase in the overall 
efficiency of the generator. Further, an explosive 
gas, or even an inert gas, cannot be considered safe 
under all conditions of service, and the possibility 
of disaster is always present. These factors 
undoubtedly work against the adoption of hydrogen 
as a cooling medium, and it cannot be regarded as a 
practical step by the manufacturers of turbo- 
generators. 








Rattway DEVELOPMENT IN NORTHERN SASKATCHEWAN. 
—The Canadian National Railways Administration has 
commenced the construction of Beaver River bridge 
in North-Western Saskatchewan, in connection with 
the proposed Bonnyville—St. Walburg line. This branch 
railway is intended to run northward from North 
Battleford and then west to Bonnyville within the 
Alberta boundary. It will extend the growing network 
of Canadian National lines in northern Saskatchewan, 
and open up an important farming district. 





THE LINKE TRACK-LAYING 
TRACTOR. 


Tue popularity of the track-laying tractor for 
agricultural work is indicated by the fact that no less 
than eight machines of this type were entered for the 
International Agricultural Tractor Trials, held at 
Wallingford last summer. Of these tractors, five were 
of American origin, and one each of British, French, 
and German origin, so that it is evident that conditions 
favouring their usé are not peculiar to any one country. 
One of the most interesting machines of this type 
entered for the trials is illustrated in Figs. 1 to 9, 
pages 294 and 295. This machine, which is manufactured 
by Messrs. Linke-Hofmann-Busch-Werke A.G., of 
Breslau, Germany, follows the most recent practice, 
in that the casings for the engine and gear box consti- 
tute the main frame. This form of construction, while 
giving adequate rigidity, results in a low total weight, 
the weight of the Linke tractor in working order being 
only 7,620lb. This weight is actually lower than that 
of some of the wheeled tractors entered for the trials, 
although the engine rating was the highest of all the 
machines entered, with one exception. The casing con- 
taining the gear shafts also embraces the differential 
and final transmission, as shown in Figs. 5 and 8. A 
clear conception of the whole assembly can be obtained 
from Fig. 6. 

The engine follows normal practice, and only calls 
for brief comment. It is supplied by Messrs. Heinrich 
Kamper, Marienfelde, Berlin, and is a four-cylinder 
model running on petrol. The cylinder bore is 44% in., 
and the piston stroke 64, in., giving a capacity of 
369 cub. in. The engine develops 50 brake horse-power 
at 1,100 r.p.m. The compression ratio is 5-1 to 1. 
The cylinder block has a detachable head. Overhead 
valves are fitted, and the cooling water is pump- 
circulated. Ignition is by Bosch magneto, with impulse 
starter. The air supply to the carburettor isdrawn in 
through an air strainer mounted above the bonnet, as 
shown in Figs. 1 to 6. 

The drive is taken through a single-dise clutch, 
shown in Fig. 5, to a three-speed gear box. All the 
gears are indirect, as shewn in the same figure, the 
sliding wheels being mounted on the primary shaft, 
and the fixed wheels on the lay shaft. From the latter, 
the drive is taken to the cross shafts shown in Fig. 8 
through a crown and bevel wheel, the crown wheel 
being bolted to the differential casing in the usual way. 
The differential gear is of the bevel-wheel type. The 
final transmission to the track sprockets is by spur 
gearing, shown in Fig. 8 at the outer ends of the cross 
shafts. The three forward gear ratios give road speeds 
of 2-7, 3-7 and 5 m.p.h., the reverse speed being 3-1 
m.p.h. 

The most important feature of the tractor is the 
method of mounting the tracks. It will be seen from 
Fig. 3 that each track is carried on a separate frame, 
pivoted on a swinging link, in the form of a crank, a 
short distance in front of the rear axle. The two frames 
are mounted on transverse springs, as shown in Figs. 1 
to 3, the forward spring being carried on a pivot at the 
centre, while the centre of the rear spring is clamped to 
the underside of the gear box with shackles of the 
usual type. The forward motion of the tracks is trans- 
mitted to the body of the tractor through the cranked 
links, which thus relieve the springs from transverse 
stresses. As the links are free to swing round their 
point of anchorage on the gear box, the track frames 
can adapt themselves to very uneven ground, the large 
angle which may be assumed by one track relative to 
the other being brought out in Fig. 4. The ends of 
both springs are connected to the track frames by 
ball joints, so that the springs are also free from tor- 
sional stresses, and, in fact, are only subject to direct 
loading at the two ends. 

Another unusual feature of the tractor is the method 
of steering. It will be seen from Fig. 5 that the spindle 
on which the steering wheel is mounted carries a cam 
at its lower end. Two bell-crank levers, of which one 
is shown in the figure, each have one arm in contact 
with the cam, while the other arms are connected to 
levers operating brake bands. One of the bands is 
shown in Fig. 5 encircling the drum on one of the cross 
shafts, while the two drums are shown in Fig. 8. These 
drums are keyed to bevel wheels running ‘free on the 
cross shafts, and engaging with a larger bevel wheel 
keyed to one of the planet wheels of the differential. 
There are thus, in effect, two differential systems. If one 
of the drums is locked by turning the steering wheel 
in the appropriate direction, the differential casing 
will continue to rotate round the cross shaft axis, 
but as the large bevel keyed to the planet wheel will 
be in engagement with a fixed wheel, it must rotate, 
carrying the planet wheel with it. The two cross shafts, 
it will be understood, will therefore be driven at 
different speeds, with the result that one track will be 
moving faster than the other, and the tractor as a 
whole will follow a curved path. It is important to 
notice that with this system, both tracks are driven 
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while the tractor is being steered, although at different | 
speeds, so that there is no loss of power due to swivelling | 
the imner track over the ground on a fixed vertical axis, | 
such as would occur if this track were stationary. The | 
steering mechanism is proportioned to give a minimum | 
turning radius, measured from the centre of the outer 
track, of 3 metres (10-8 ft.). Curves of greater radius | 
can, of course, be negotiated by checking one of the | 
drums, instead of completely locking it, and the drums | 
are, in fact, progressively checked by the movement | 
of the steering wheel, up to the point where they are 
completely locked. It will be observed, from Figs. 1, 
5, and 6, that a star wheel is mounted on the steering 
column immediately below the steering wheel. This 
wheel is threaded on the column, and when it is rotated 
in one direction, it moves the steering spindle down- 
wards, thus contracting both brake bandssimultaneously. | 
Both drums are then checked or locked, forming an | 
effective brake, by means of which the tractor can be | 
checked on hills, or held stationary when working with | 
the capstan winch or belt pulley with which it can be | 
provided. In addition to this system of braking, there | 
is also a foot-operated brake on the transmission shaft, | 
shown in front of the gear box in Fig. 5. 

A view of part of one of the tracks is given in Fig. 7, 
and it will be noticed that it is made up in the usual | 
way with chain links and track shoes. The latter are 
of pressed steel plate, with hardened faces, and are 
fixed to the links by two bolts. The chain links are 
made of cast manganese steel, hardened on the tread, | 
while the link pins and bushes are of case-hardened | 
steel. A hardened-steel roller is mounted on each link | 
pin to take the drive from the sprocket teeth. There is | 
very little wear on the track shoes, particularly when | 
working in the field, and other parts which wear more | 
rapidly are easily and cheaply replaceable. The manner 
in which the power is transmitted to the driving 
sprockets has already been referred to, but it may be | 
noted that the shafts carrying these sprockets are 
mounted on taper roller bearings, as shewn in Fig. 8, 
to take up side thrust when the tractor is describing a 
curve. The final transmission pinions run in oil, and 
the casing is sealed at the points where the sprocket 
shafts enter by double felt packings. The track frames 
are supported on five rollers, as shown in Figs. 1, 3 and 5 
a section through orie of the rollers and the track 
being given in Fig. 9. It will be noticed from this figure 
that the rollers are mounted on roller bearings, the | 
centre pin being hardened. There is a laminated packing | 
at each end of the pin, and the grease employed for | 
lubricating the bearing passes into this packing and | 
entirely prevents the entry of dust. The idle sprocket 
wheels, which carry the tracks at the forward end, are 
provided with an automatic cha‘n-tensioning device. 
This consists of two long helical springs, which can be | 
adjusted for tension. 

The tracks are each 20 ft. in length by 11 48 in. wide. 
The length of the ground contact is 46 in., and the area 
of ground contact 543 sq. in. The width between the | 
tracks is 49 in. There are two couplings for field imple- 
ments, as shown in Figs. 1 and 5, the upper being at 
29 in. above ground level and the lower at 16 in. 
above ground level. The belt pulley which is not shown 
in the illustrations, is driven from the gear box, and 
has a diameter of 15} in. and a width of 9% in. It runs 
at a speed of 600 r.p.m., giving a belt speed of 2,487 ft. 
per minute. 
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BOMBAY HARBOUR SURVEY AND 
TIDAL MODEL.* 
By Joun McCcourg, M.Inst.C.E. 


Bombay, the chief port of Western India, is situated 
on an island 25 square miles in area with a population of 
1,176,000. The harbour has a total water area of 
120 square miles, of which 70 square miles is effective 
with a navigable length for big ships of 14 miles, a 
width ranging from four to six miles, and a depth 
of from 20 ft. to 40 ft. The range of ordinary spring 
tides is 14 ft., and of neaps 6 ft. 

The port was constituted by Agt in 1873, and is 
controlled by a board of trustees. There are three 
enclosed wet docks with a water area of 1044 acres, 
having 44 miles of quays and 207 hydraulic cranes. 
Three deep-water berths and one pier are provided for 
discharging bulk oil and petrol from tankers. Wharves 
and basins with a total quayage length of 30,000 ft. 
accommodate an important coastwise trade from 
country craft, handling annually 1-5 million tons. 
Valuable woods are dealt with in timber ponds of 
60 acres total area. There are three important depots, 
each fully provided with railway sidings and roadways. 
The grain depot provides 1,000,000 sq. ft. of shed 
accommodation for grain and seeds in bags. The 
cotton depot has an area of 432,500 sq. yards, with 
fireproof go-downs fitted with sprinkler systems, each 
go-down holding 5,000 bales of cotton. The total 
storage amounts to 1,000,000 bales covered and 
1,000,000 in the open. During the season, November 
to June, between 2,500,000 and 3,000,000 bales are 
passed through the depot, which has 16 railway stations 
in echelon to facilitate transport to the docks. For 
the year ending March, 1929, the gross tonnage docked 


ras 7,941,667 tons, and the t f handled | : : 
Mor pi ge ee ae practically the same as in the Hampton Court pump. 


6,747,000 tons, with a total value of sea-borne trade 
amounting to 53,000,0001. sterling.’ 

During 1920-22, a complete survey was made 
on a large scale for the purpose of choosing sites 
for additional accommodation. Depths, temperatures, 
salinites of water and air during each week of the year, 
and quantities of siltation matter were ascertained at 
17 stations throughout a period of a year on both ebb 
and flow of tides, and a survey map of velocities and 
directions of all the currents in the harbour during ebb 
and flow of both spring and neap tides was made. Five 
launches were simultaneously employed, each following 
and surveying the course of five floats of different 
depths, ranging generally from 3 ft. 6 in. to 15 ft., 
and in parts to greater depths of flow. The area 
covered by this current survey comprised 60 square 
miles. Siltation records for all parts of the harbour 
over a period of 91 years are available. 

In order to study the effect on harbour regime 
which would follow new dock construction, and to 
determine the most. suitable lines of channel thereto, 
an exceptionally large tidal model was designed and 
built. The great weight of the model necessitated 
accommodation on the ground floor of a building 42 ft. 
long by 164 ft. wide, and the zinc profile gauges were 
suspended, a scale mile apart, from the ceiling by 
pulleys. The scales selected were 10 in. to one sea mile 
horizontal and } in. to 1 ft. vertical. The tidal period 
used in the model was 62-54 seconds, as derived from 
Professor Osborne Reynolds’ formula. This period 
allows 1,381 tides per day of 24 hours and 9,667 tides 
per week of running. 

The model was constructed in teak, concrete and 
zine. The propagation of tides is performed by dis- 
placement with a special tank, and the machinery is 
designed to send a recurring sequence of eight graduated 
flow and ebb tides ranging from a 4-ft. 6-in. neap rise 
up to a 15-ft. spring rise, dying away again to neaps. 
A balancing apparatus ensures that the 3 brake horse- 
power electric motor driving the tidal machinery is 
uniformly loaded. y 
bridge and tide-gauge apparatus automatically records 
the heights and characteristics of the various model 
tides in synchronisation with the tide-generating 
machinery. 
taken in the harbour have been compared. 
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THE NEWCOMEN SOCIETY. 


At a meeting of the Newcomen Society, held at the 
Science Museum, on February 11, Mr. G. F. Zimmer 
read a paper on the old chain pump, discovered in 
1923 at Hampton Court, during the clearing out of 
the undercroft of the Great Hall, preparatory to fixing 
the steel supports for the scaffolding to be used for 
the repair of the roof of the Great Hall. Evidence is 
forthcoming to show that the pump had been hidden 
for certainly more than a century. It has now been 
placed on exhibition in the wine and beer cellar of 
Henry VIII, in the Palace, which was opened to the 
public in May, 1928. Through the Office of Works, 
Mr. Zimmer was able to measure it and all its details, 
and the paper included a sketch and a photograph of 
this interesting specimen of the millwright’s craft. 
The machine consists essentially of three parts: (1) a 
wooden self-contained supporting structure; (2) the 
terminal pulleys or sprockets; and (3) the endless 
chain with the flights. The wooden structure includes 
a rectangular wooden trunk, 13 ft. long, in which 
the working chain travels, and end supports for carry- 
ing the sprockets or spiders. The inside measurements 
of the trunk are 9 in. by 9 in., while the flights, of which 
there were 30, were originally about 8} in. by 6 in. 
The chain was originally about 30 ft. long with 60 links. 
That the machine had been used extensively is shown 
by the wear; it was apparently used for discharging 
the sewage from the Palace into the river. Similar 
appliances were described by Leupold, in his Theatrum 


| Machinarum, 1724, and reference is made to their 
| application for removing water from excavated build- 


|ing sites in Berlin. 





For such purposes, chain pumps 
were found to give better results than water screws. 
The size of the flights used in the Berlin pumps was 


There does not appear to be sufficient evidence to 
enable the date of the construction of the pump to be 
determined, but it is of interest to recall that, after 
1834, no sewage was allowed to be pumped into the 
Thames. 








LAUNCHES AND TRIAL TRIPS. 


‘* ASHMORE.”’—Single-screw oil-tank motorship; six- 
cylinder, two-stroke, single-acting Armstrong-Sulzer 
Diesel engine. Launch, February 3. Main dimen- 
sions, 408 ft. by 54 ft. 9 in. by 32 ft. Built for Messrs. 
Skibs A/S Ashmore, Oslo, Norway, by Messrs. Sir W. G. 


| Armstrong, Whitworth and Company (Shipbuilders), 


A travelling depth - measuring | 


In general, tidal models afford a means of forecasting | 


with considerable accuracy the influence and effect on 
harbour regime of proposed new channels, dredging 
schemes, and maritime works which alter existing 
shore lines. Trials were made with e number of model 
docks and successful experiments in dredging problems, 
as well as demonstrations of the distribution of sewage 
effluent in harbour waters. 





Bucket DrepGERS In Mataya.—At the end of 1929, 
there were 105 bucket-dredgers in operation in the 
Federated Malay States mines, while 10 more were under 
construction. The corresponding figures for 1928 were 
89 and 21. The percentage of the total output of ore 
won by dredgers in 1929 was 38, as against 30 per cent. 
in 1928. 





* Abstract of paper read before the Institution of 
Civil Engineers, on Tuesday, February 24, 1931. 





| cylinder, single-acting Diesel engines. 
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| 3 in. 





Limited, Tyne Iron Yard, and engined by the Scotswood 
Works, Newcastle-upon-Tyne, of the firm. 


‘*San MIcuEL.”’—Single-screw passenger and cargo 
steamer ; triple-expansionengine. Trial trip, February 7. 
Main dimensions, 290 ft. by 42 ft. by 19 ft. llin. Built 
and engined by Messrs. Swan, Hunter and Wigham 
Richardson, Limited, Wallsend-on-Tyne, for Messrs. 
Companhia de Navegacgao Carregadores Agoreanos. 


“* CAPULET.”’—Single-screw oil-tank motorship ; eight- 
cylinder, four-stroke, single-acting Harland-B. & W. 
Diesel engine, supplied by Messrs. J. G. Kincaid and 
Company, Limited, Greenock. Trial trip, February 13. 
Main dimensions, length, 460 ft.; beam, 59 ft. 6 in.; and 
deadweight carrying capacity, 11,000 tons. Constructed 
for Messrs. C. T. Bowring and Company, Liverpool, by 
Messrs. Swan, Hunter, and Wigham Richardson, Limited, 
Wallsend-on-Tyne. 


““GEoRGE GaLLoway.’’—Single-screw motor barge ; 
tour-cylinder, airless-injection, cold-starting Widdop 
marine oil engine. Trial trip, recently. Built by 
Messrs. Richard Dunston, Limited, Thorne, near Don- 
easter, for service in the grain trade between Hull and 
Leeds. 


‘“‘ British STRENGTH.’’—Single-screw oil-tank motor- 
ship: four-cylinder opposed-piston  airless-injection 
Doxford-type oil engine, supplied by Messrs. Richardsons, 


| Westgarth and Company, Limited, Hartlepool. Launch, 


February 17. Main dimensions, 456 ft. by 59 ft. 3 in. 
by 33 ft. Built by Messrs. Palmers Shipbuilding and 
tron Company, Limited, Hebburn-on-Tyne, for Messrs. 


| British Tanker Company, Limited, London. 


The model tide records and actual records | 


‘“* MEMNON.”’—Twin-screw cargo motorship; eight-cyl- 
inder, four-stroke, single-acting Diesel engines supplied 
by Messrs. Burmeister and Wain, Copenhagen. Trial 
trip, February 19. Main dimensions, 453 ft. 6 in. by 
59 ft. by 35 ft. 3in. Built by Messrs. Caledon Shipbuild- 
ing and Engineering Company, Limited, Dundee, for 


| Messrs. Alfred Holt and Company, Liverpool. 


‘** Harpa,.’’—Twin-screw oil-tank motorship;  six- 
Trial trip, Feb- 
ruary 19. Main dimensions, 316 ft. by 50 ft. by 19 ft. 
Built and engined by Messrs. R. & W. Hawthorn, 
Leslie and Company, Limited, Hebburn-on-Tyne, for 


Messrs. Anglo-Saxon Petroleum Company, Limited, 
London. 
** DJEBEL-AmouvR.’’—Single-screw passenger and cargo 


steamer for service in the Mediterranean ; Parsons-type 
double-reduction marine turbines. Launch, February 20. 
Main dimensions, length, 336 ft.; beam, 44 ft. 9 in.; and 
deadweight carrying capacity, 3,500 tons. Built by 
Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Newcastle-upon-Tyne, for La Compagnie de 
Navigation Mixte, Marseilles, France. 





THE SECOND INTERNATIONAL 
STEAM TABLE CONFERENCE, 
BERLIN, JUNE, 1930. 


WE have received the following report of the Second 
Steam Table Conference held in Berlin during the week 
commencing June 23, 1930, in continuation of the First 
Conference, held in London, in July, 1929. It was con- 
vened by the Verein deutscher Ingenieure, and there 
were present delegates from the United States of 
America, Great Britain, Czechoslovakia, Germany, 
Sweden, and Switzerland. 

The conference was open on Monday, June 23, by 
Professor Dr. C. Matschoss, Director of the Verein 
deutscher Ingenieure, who, in his opening remarks, 
referred to the loss sustained by the Conference due 
to the death of the late Professor H. L. Callendar, 
F.R.S. It was continued under the chairmanship 
of Professor Dr. W. Nernst. After the necessary 
formal business had been completed, it was decided, 
as in London in 1929, to form a small committee to 
consider the actual revision and enlargement of the 
figures in the skeleton tables. 

This committee consisted of the representatives 
from the different delegations. Mr. I. V. Robinson 
was later elected chairman of this committee. Some 
meetings of the committee were also attended by Mr. 
Blomquist and Professor Dr. Eichelberg, and also by 
other members of the various delegations. The com- 
mittee held five meetings, and reported to the final 
plenary meeting of the conference, which was held 
during the afternoon of Thursday, June 26. Using 
the 1929 skeleton steam tables as a basis, the committee 
had revised these tables by the consideration of new 
experimental data, about which the different investi- 
gators had given short reports. Thus the table of 
properties of saturated steam had been enlarged by 
including values for the properties of saturated water 
and steam at temperatures of 275 deg. C. and 325 deg. 
C. In the table of the properties of superheated steam, 
values of the specific volume and total heat had been 
inserted for temperatures of 150, 200 and 350 deg. C. 
The additional experimental data available have thus 
made it possible to enlarge the skeleton tables so that 
they may serve as a more complete check to working 
tables prepared for the use of engineers. 

The tolerances, which are still retained, permit of 
| flexibility in formulations made to serve as the basis 
| for calculating complete working tables of the pro- 
perties of steam. In some instances, smaller tolerances 
would have been justified by the close agreement of 
the different investigators, but it has been deemed 
advisable not to reduce the tolerances too much at 
the present stage, and to retain ample.tolerances until 
such time as the various investigators are in still closer 
agreement over the whole of the field covered by the 
skeleton tables. 

The 1929 skeleton tables are superseded entirely 
by those attached to this report, which are reproduced 
on the opposite page. 

Units—As in the 1929 tables, the following units 
have been used :— 











— Unit. Symbol. 
Length .. ..| Metres sa oe is m. 
Specific volume Cubic metres per kilogramme m.4/kg. 

essure .. ..| Kilogrammes per square 
centimetre ae Be kg. /em.2 
Temperature Degrees Centigrade pee deg. C. 
Total heat International* kilo-calories, 


which, by definition, equals 
1 kilowatt hour 


860 





keal./kg. 








Conversion Factors.—No change has been made in 
the values of the various conversion factors adopted 
at London and fully detailed in the 1929 report. 

Values by Definition —Two values given in the skele- 
ton steam tables are taken as exact by definition, and 
therefore no tolerances are permissible. These are 
the values for the total heat of saturated water under 
its own vapour at 0 deg. C., arbitrarily taken as equal 
to zero, and the pressure of saturated steam at 100 deg. 
C. which is, by definition, equal to 1-01325 x 10° dynes 
per square centimetre (1-0332 kg./cm.?) in the specifi- 
cations of the International Temperature Scale. 








THE BessEMER GOLD MepDAL.—The Council of the Iron 
and Steel Institute have awarded the Bessemer Gold Medal, 
for 1931, to Professor Sir H. C. H. Carpenter, F.R.S., 
professor of metallurgy at the Royal School of Mines, 
Imperial College of Science and Technology, London. 





* The term “international”? appeared in the 1929 
report and has been repeated in the present report. The 
proposal made in 1929 that the unit might receive inter- 
national recognition by physicists has met with serious 
criticism in more than one quarter. e use of the term 
‘** international” must not be taken.as indicating accept- 
ance of this proposal by Great Britain.—E. B. Wedmore. 
(Director of the British Electrical and Allied Industries 
Research Association.) 
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THE PNEUCONEX GRIT CATCHER. 


CONSTRUCTED BY MESSRS. PNEUMATIC CONVEYANCE AND EXTRACTION (1929), 
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Fig.4. 
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GRIT CATCHER. 


THE PNEUCONEX 


Two problems in modern power station design 
which, though they have perhaps received a dispro- 
portionate amount of attention in non-technical 
circles, are nevertheless of im»vortance, are the removal 
of sulphurous fumes and grit from the flue gases. The 
former has recently been discussed in our columns, and 
may now be said to have been solved, even if there is 
still uncertainty about the mechanism of the process, 
and doubt as to the most economical method of 
effecting the elimination. The same is equally true 
of the latter difficulty, though, here again, it is a 
matter for decision in individual cases, and, perhaps 
also of personal predilection, whether it is better to 
use electrical precipitation, washing, or some form of 
mechanical extraction. The first of these methods, 
though effective, is expensive, wile as the second 
is required for removing the sulphur, there is some- 
thing to be said for not introducing moisture with the 
temperature drop that accompanies it into the path 
of the gases at another stage. Preference for the last 
method is, therefore, general in this country, and is 
likely to be increased in the future by the develop- 
ment of the Pneuconex grit arrester which is now 
being manufactured by Messrs. Pneumatic Conveyance 
and Extraction (1929), Limited, Broadway Buildings, 
London, 8.W.1. 

This equipment works on the cyclonic principle, and 
its action may most easily be explained by referring 
to the diagrams given in Figs. 1 and 2. The flue gases 
and the solid matter entrained in them enter the 











conduit A, at the point B, and flow round a path 
covering a semi-circle or more, to the outlet C. During 
this passage, the solid matter is flung outwards, owing 
to the effect of centrifugal force and its own weight. 

The conduit itself is triangular in section, as shown 
at G, Fig. 2, and during the second half of its 
length the two sloping sides do not meet by a small 
amount, so that’ a slot is formed at D, Fig. 1, through 
which the grit is discharged into the hopper E. 
Naturally, a small quantity of gas is also trapped in 
the hopper at the same time, but this rises, and is 
returned through the pilot ports F to the main con- 
duit, where it undergoes further treatment. The equip- 
ment, generally, is manufactured of mild-steel plates, 
but the angular sides of the conduit and the backs of 
the inlet bends are made of steel with a Brinell hard- 
ness of 270 to 275. Normally, the inlet bend is about 
10 ft. to 12 ft. long, while the length of the portion 
containing the slot is 20 ft., thus ensuring that the 
grit is travelling near the perimeter of the apparatus 
by the time the slot is reached, and that a sufficient 
length of path is available to permit of good extraction. 
An important advantage claimed for the catcher is 
that it is equally efficient at all loads, for while the 
velocity of the gases, and therefore the centrifugal 
force, may decrease, this is counterbalanced by the 
increased effect of gravity owing to the greater time 
available for its action. 

As regards the practical application of the system, 
attention may be called to the Pneuconex catchers 








which have recently been installed in the boiler house 
of a large oil refinery in South Wales. The general 
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Fig. 3. 
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arrangement of this installation will be clear from 
Figs. 3 to 5, while the appearance of the catchers them- 
selves is clearly shown in Fig. 6. The steam-raising 
equipment consists of two banks of four Thompson 
water-tube boilers fitted with chain-grate stokers. The 
normal output of three boilers in each group is 35,000 lb. 
of steam per hour at a pressure of 180 lb. per square 
inch and a temperature of 550 deg. F., while that 
of the fourth is 45,000 lb. per hour. The gases from 
these boilers are extracted by a double-inlet induced- 
draught fan with a central inlet, which is shown at H 
in Figs. 3 to 5. This fan unit is driven by a 125-h.p. 
motor, and has a normal output of 115,000 cub. ft. 
per minute, though this can be increased on overload 
to 158,000 cub. ft. per minute. It discharges into 
the duct J, which is shown most clearly in Fig. 4, 
and the gases pass round a right-angled bend into the 
grit catcher. Here the grit is extracted in the way 
already described, and falls through a 3-in. slot into 
the hopper L, the gases passing round into the original 
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flues, as shown by the arrows, thus practically com- 
pleting a circle. The total length of the catcher path 
is 66 ft., while that of the slotted portion is 33 ft. 
The catcher itself is built up of +-in. mild-steel plates 
riveted together, though to decrease erosion those 
portions which form the sloping sides of the triangular 
ducts are made of }-in. hardened plate. It may be added 
that the width of the slot is adjusted to suit the condi- 
tions present in each particular installation, though it 
is found in practice, that the variation from in. is 
not more than + 7 in. There is, it is claimed, no 
tendency for the slot to choke, the grit being both dry 
and in the form of an impalpable powder. To enable 
the gases to be diverted through the catcher from 
their original path into the chimney, a damper was 
installed at the point marked M in Fig. 5. This can 
be opened if, for any reason, it is desired to put the 
catcher out of action. The outlet of the main 
hopper L, is fitted with a valve through which the 
grit falls into a second hopper N, shown in Figs. 3 and 4. 
This valve enables the two hoppers to be isolated from 
one another at intervals, and the grit to be removed 
from the lower hopper without the turbulence, which 
is always present in the upper hopper, being a disturb- 
ing feature. This removal is effected pneumatically, 
the grit, in this particular installation, being then con- 
veyed to a briquetting plant, where it is made into 
briquettes and burnt under the boilers in that form. 

When the plant was first put into operation, tests 
made with the four boilers in a group evaporating | 
150,000 Ib. of steam per hour showed that the amount | 
of dust extracted was 2-29 cwt. per hour. Since that 
time, one boiler in each group has been converted to 
oil firing, the smuts from which are also drawn into 
the catchers. Under these conditions, with four 
boilers evaporating a total of 90,000 Ib. of steam 
per hour, 12 tons of grit are extracted weekly without 
any trouble being experienced from oily flakes sticking 
to the sides or being trapped in the outlet of the 
catcher. 

Messrs. Pneumatic Conveyance and Extraction Com- 
pany have erected demonstration plant in a portion of the 
old Palace of Industry used for the Wembley Exhibition. 
The units installed include two designed for use with 
stoker and pulverised-fuel fired boilers, respectively, 





with a third in which the induced draught fan is 


6. 


combined in the catcher, it being found desirable, 
wherever possible, to extract the grit before the gases 
pass through the fan. These catchers are fitted with 
visual observation points, so that their operation can be 
inspected. We understand that tests with all three 
patterns show, under normal conditions, that the per- 
centage of grit that can be extracted is about 90 in 
the case of stoker-fired boilers, with a dust giving 
approximately 63 per cent. residue on a 200-mesh sieve, 
and about 75 with dust resulting from pulverised-fuel 
firing, thus indicating that subsequent washing will 
probably be necessary. 








GREAT WESTERN Ports.—The 1931 edition of Great 
Western Ports, which is a useful and interesting handbook 
containing much statistical and commercial information 
concerning the South Wales ports and other dock systems 
owned by the Great Western Railway Company, has 
recently been published. Although the past year has 
been one of great depression, the book shows 
that the company is steadily continuing its progressive 
policy of providing new works and additional equipment 
at the South Wales docks. There are now, for instance, 
over 2,000 20-ton coal wagons working between the 
collieries and the ports of Cardiff, Swansea, Newport, 
Barry, Port Talbot, and Penarth. It will be recalled 
that this type of coal-wagon was introduced in South 
Wales as recently as 1924, so that the progress 
made is highly satisfactory. At the six above-mentioned 
ports there is a total of 50 hoists capable of shipping coal 
from these wagons. Further, two 20-ton traverser tips 
are under construction at Cardiff, and are shortly to be 
brought into use. Again, as many as 25 additional 
20-ton coal-shipping appliances have been contracted for, 
and are now being built. In addition to data on the 
large South Wales ports, the handbook contains much 
information on the harbours and docks at Plymouth, 
Burry Port, Briton Ferry, Weymouth, Bridgwater, 
Lydney, Fowey and Brentford. Large-scale plans of these 
last-named ports are included in the hand-book for the 
first time, with the exception of the Plymouth plan, 
which has been included in previous editions. The 
volume is illustrated by numerous plates, and 
contains several folding maps. The civil engineer, as 
well as the merchant and manufacturer, will find much 
of interest in its 327 pages. The work is produced and 
published, by arrangement with the Great Western 
Railway Company, by Mr. H. N. Appleby. It has been 
forwarded to us by the Chief Docks Manager, Great 
Western Railway, Cardiff. 


COMPUTING CARDS FOR HARMONIC 
ANALYSIS. 


Messrs. Julius Springer, of Berlin, have published 
a series of cards, due to Herr. P. Terebesi, which are 
intended to simplify and systematise the harmonic 
analysis or synthesis of curves or other data. As is 
well known, the Fourier coefficient by, say, is given by 


29 
the relation by = = | f(x) sin nxdx. The integra- 


- 0 

tion is often troublesome, or even analytically im- 
possible, and though harmonic analysers exist, such as 
that of Henrici, they are expensive instruments and in 
most cases the computer has to rely on approximate 
methods. By Laplace’s formula in finite differences, 
we have, however, the following approximation : 

n 

fuaz= + gt tig tes. + un + F 

Q 
where the terms on the right denote successive equally- 
spaced ordinates of the curve to be integrated. In 
harmonic analysis the term uw, is commonly equal to 
the term u,. Hence we get simply 


' n 
fe dn => un. 
0 1 
This formula is the basis of Professor Runge’s 
method of determining the Fourier’ coefficients to fit 
a given experimental curve. Further, owing to the 
periodicity of the circular functions, the same values of 
sine and cosine repeat, though with alternations of sign. 
Hence, in forming successive ordinates of the curve 
f(x) sin x, a series of different values of f(x) will be 
multiplied by the same value of sin x, and by taking 
note of this, the amount of arithmetical work required 
can be very materially reduced. The cards of Herr 
Terebesi have been devised to render this method of 
analysis practically automatic. He divides the period 
2x into 24 parts, and the ordinates of the curve to be 
analysed are measured at each point of division. 
Card No. 1 is then laid on a sheet of paper and the 
24 ordinates copied into a series of rectangular openings. 
At the same time, registration marks are made in two 
other openings, which are used to ensure the accurate 
placing of the succeeding cards. This done, card 
No. 1 is removed and replaced by card No. 2, and 
certain operations indicated on this card are effected, 
the results being copied into appropriate rectangular 
openings. A third card is then substituted for the second, 
and a similar procedure followed. In all, there are 20 
cards in this analysis, and in each case only the figures 
to be operated on at any stage are visible through 
the openings, and the results of each operation are 
copied down in other notches and will appear at a 
later stage only when a further operation on them is 
required. Provision is also made, with additional cards, 
for determining by a corresponding procedure the values 
of 24 ordinates corresponding to a given Fourier series. 
The one operation is the converse of the other, and 
a check on the accuracy of the work is thus always 
available. The cards will unquestionably prove a 
great saving of time and labour where Professor 
Runge’s approximation is permissible. This gives, 
however, poor results in unsuitable cases. For instance, 
it is known that, between 0 and z, unity is equal to 
1-273 sin + 0-4243 sin 37 + 0°2546 sin 52 
+ 0:°182 sin 7x + &e. 
The values found by Professor Runge’s method, using 
24 ordinates between 0 and 27 are 
1-266 sin x + 0-4024 sin 32 + 0-2172 sin 5x 
+ 0-128 sin 72, 

A rather better approximation is obtained when 
the function is a triangle. Thus if y is equal to x 


between 0 and 4 and is equal to r — x between ; and r 
we have the known expansion 
¥= . (sin x — 0-1111 sin 3z + 0-040 sin 52 
— 0-0204 sin 7z + &c.) 


By Runge’s approximation using 24 ordinates between 
0 and 2 x we get 
y= “a -006 sin z — 0-1196 sin 3z + 0-0463 sin 52 
— 0-027 sin 7x + &c). 
Some judgment is therefore required in deciding 
whether the approximate method is adequate in any 
particular case. 








REVISED CHINESE Customs TaRrIFFs.—lIt is shown in 
the new Chinese Customs tariff schedule, which became 
operative on January 1, that the duties on agricultural 
machinery and machine tools are reduced to 5 per cent., 
and on electrical machinery, prime movers, boilers, &c., 
to 74 per cent. ad valorem. On the other hand, type- 
writers and automatic sales machines pay an increased 
duty of 15 per cent. ad valorem. Furthermore, motor 
vehicles for commercial use pay en increased duty of 





15 per cent. and motor cars of 30 per cent. ad valorem, 
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TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, the 
reference number given being quoted in each case. 


Motor Lorries.—The supply of nine motor lorries 
having a minimum capacity of three tons, and six light 
passenger motor vehicles. The Ministry of the Army, 
Roumania; March 6. (Ref. No. G.X. 10,114). 

Sluice Valves.—The supply and delivery of double- 
flanged sluice valves mae double-socket sluice valves. 
The Singapore Municipal Water Department, Straits 
Settlements ; March 30. (Ref. No. G.X. 10,115.) 


Dredging.—The execution of dredging work at the 
port of Constantza. The Ports and Waterways Depart- 
ment of Constantza, Roumania; March 31. (Ref. No. 
G.X. 10,118.) 

Railway Axles, Boiler Tubes, Tyres, etc.—The supply 
of crank axles, copper wrapper plates, copper plates, 
steel boiler tubes and steel tyres. The Great Indian 
Peninsula Railway ; March 5. (Ref. No. G.X. 10,119.) 

Railway Track Material_—The supply of railway 
switches, frogs, fish plates, stop blocks, points and acces- 
sories for the Pacific Railway. The Ministry of Public 
Works, Bogota, Colombia; March 23. (Ref. No. G.X. 
10,121.) 

Railway Rolling-Stock Material.—The supply of steel 
axles, tyres, and wheel centres. The South African 
Railways and Harbours Administration, Johannesburg ; 
April 7. (Ref. No. G.X. 10,124.). 

Rail Motor Coaches.—The supply of two motor 
coaches, with Diesel motor and electric transmission, for 
service on 1-067-m. gauge track, and, as spares, two 
motor bogies with motors, one heavy-oil motor, one 
electric generator, and 16 tyres for the coach wheels. 
The Port and Railways Administration, Laurengo 
Marques; April 22. (Ref. No. G.X. 10,131.) 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—No change of any kind has taken 
place in the Scottish steel trade during the past week and 
much plant is still idle. Inquiries are not such as to hold 
out much hope for the near future, but as many of the 
overseas markets are fairly bare of material of one 
sort and another, it is freely anticipated that business 
will be forthcoming at no distant date. Locally, the 
shipyards are no better, as few contracts have come on the 
market of late, but there is a little more doing in struc- 
tural sections. 
gauges are a trifle better again, but galvanised sorts are 
only fair. The following are the current market quota- 
tions :—Boiler plates, 101. 10s. per ton; ship plates, 
81. 158. per ton; sections, 8/. 7s. 6d. per ton; black steel 
sheets, } in., 81. per ton; and galvanised corrugated 
sheets (No. 24 gauge); 11/. 7s. 6d, per ton, all delivered 
Glasgow stations. 

Malleable-Iron Trade.—Much dullness is prevalent in 
the West of Scotland malleable-iron trade, and little 
business is being transacted. The re-rollers of steel 
bars are also extremely quiet, and the competition from 
England and the Continent is hampering them to a 
considerable extent. Prices are unchanged and are as 
follows :—Crown bars, 10/1. 5s. per ton for home 
delivery and 9/. 15s. per ton for export; and re-rolled 
steel bars, 61. 178. ed. per ton for home delivery and 
61. 1 08, per ton for export. 

Scottish Pig-Iron Trade.—No improvement falls to be 
recorded in the Scottish pig-iron trade, and the outlook at 
present is not very hopeful. The blast furnaces now in 
operation are four on hematite iron and three on ordinary 
iron. The demand at the moment is very poor, and this 
is partly accounted for by the continued import from 
India and elsewhere. Prices are steady and are as 
follow :—Hematite, 74s. per ton, delivered at the steel 
works; foundry iron, No. 1, 76s. per ton, and No. 3, 
73s. 6d. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, February 21, amounted to 433 tons. Of the 
total, 190 tons went overseas and 243 tons coastwise. 
During the corresponding week of last year the figures 
were 1,050 tons overseas, and 47 tons coastwise, making 
a total shipment of 1,097 tons. 








Tue Late Dr.-Ing. C. DE Kanpé: Erratom.— 
We regret that the third paragraph of the obituary notice 
of the late Dr.-Ing. C. de Kand, which appeared on 
page 183 of our issue of February 6, gave a wrong 
impression of the system he devised for making use of 
energy generated at industrial frequencies for traction 
purposes. This system, in fact, consisted of supplying 
a single- a current at a frequency of 50 to the trolley 
wire and converting it by a phase converter on the 
locomotive to three-phase current at the same frequency, 
the latter current being used in the traction motors. 
The advantages claimed for this arrangement were that 
the motors ran at their maximum efficiency under all 
load conditions, that as their power factor was indepen- 
dent of that of the line they could be made lighter than 
would otherwise have been necessary, that the current 
taken from the line was almost in phase with the voltage, 
and that regenerative working could be employed. We 
were also incorrect in stating that this system was in 
use on the Paris-Orleans Railway, on which line, of 
course, direct current is employed, 


In the black sheet trade the thinner | 


BOOKS RECEIVED. 


United States Bureau of Standards. Commercial Standard. 
CS 24-30. American National Standard Screw Threads. 
(Coarse and Fine Thread Series). Washington: Govern- 
ment Printing Office. [Price 10 cents.] 

The Menace of Overproduction. Its Cause, Extent and 
Cure. Edited by Scovite Hamuin. New York: 
John Wiley and Sons, Incorporated. London: 
Chapman and Hall, Limited. [Price 13s. 6d. net.] 

Principles of Engineering Thermodynamics. By Pav 
J. Kierrer and Metron C. Stuart. New York: 
John Wiley and Sons, Incorporated. London: 
Chapman.& Hall, Limited. [Price 22s, 6d. net.] 

Medical Research Council. Industrial Health Research 
Board. Report No. 61. The Nervous Temperament. 
By M. Cutpin and M. Smirx. London: His Majesty’s 
Stationery Office. [Price ls. net.] 

Annual Report of the Director of the United States Coast 
and Geodetic Survey to the Secretary of Commerce 
for the Fiscal Year ended June 30, 1930. Washington : 
Government Printing Office. [Price 60 cents. ] 

United States Bureau of Mines. Mineral Resources 
of the United States. 1:24. Copper in 1928 (General 
Report), By C. E. Jutran and H. MEYER. 
[Price 5 cents.] I: 25. Gold, Silver, Copper, Lead, 
and Zinc in Arizona in 1928 Mine Report. By C. N. 
Gerry. [Price 10 cents.] 1:27. Gold and Silver 
in 1928 (General Report), By J. P. Duntop. [Price 
5 cents.] IL: 3. Silica in 1929. [Price 5 cents.] 
IL: 4. Graphite in 1929. By J. Mippteton. [Price 
5 cents.) II: 5. Carbon Black in 1929. By G. R. 
Horxrys and H. Backus. [Price 5 cents.] II: 6. 
Fuller’s Earth in 1929. By J. Mippueton. [Price 
5 cents.] Washington: Government Printing Office. 

Smithsonian Institution. Publication No. 3035. The 
Physics of the Universe. By Sir James Jeans. No. 
3037. The Lingering Dryad. By Pavt R. Hevt. | 
No. 3038. What is Light? By ArrHur H. Compton. | 
No. 3039. Artificial Cold. By Gorpon B. Wimxgs. | 
No. 3055. The Beginning of the Mechanical Transport F 
Era in America. By Cart W. Mrrman. Washington: | 
Smithsonian Institution. 

War Office. Manual of Military Vehicles (I.C. Engines). | 
London: His Majesty’s Stationery Office. [Price 
3s. net.] 

American Society for Testing Materials. A.S.T.M. | 
Standards, 1930. Part I. Metals. Part II. Non-| 
Metallic Materials. Philadelphia: Offices of the | 








Society. [Price 7-50 dols. each. | 
rund g bet Fundierungsarbeiten, By | 
Dr.-Ine. WitHetm KYRIELEISs. Second edition, | 


tte by Dr.-Ina. Witty Sicuarpt. Berlin: Julius | 
Springer. [Price 21 marks. ] | 

Balkenbrucken No. 6. By Dr.-Ine. W. GeHLER. Third | 
Edition. Berlin: Wilhelm Ernst & Sohn. [Price 6.80 
marks. ] 

Optical Activity and High Temperature Measurements. 
By F. M. Jarcer. London: McGraw-Hill Publishing 
Co. Ltd. [Price 20s. net. ] 

National Federation of Iron & Steel Manufacturers. | 
Statistics of the Iron & Steel Industries (1930). London : 
Offices of the Federation. [Price 5s. 5d. post free. ] 

Proceedings of the Institution of Mechanical Engineers. 





1930. Vol. I. January to May. London: Offices of 
the Institution. | 
Patents, Trade Marks, and Designs. By H. T. G. Ger. | 


London: Gee & Co. [Price 5s.] 
Mines Department. Safety in Mines Research Board. | 
Paper No. 62. The Ignition of Fire-Damp by the Heat | 
of Impact of Hand Picks against Rocks. By M. J. 
BuRGESS and R. pt WHEELER. [Price 9d. net.] No. 63. 
The Propag bustion tn Powdered Coal. By | 
H. E, NEwatu aif. 8. Smnnatt. [Price ls. 3d. net.] | 
London: His Majesty’s Stationery Office. 
hite Schweisskonstrukti ol. I. Stahlbau. 
By Drrt. ING. O. Bonpy. Berlin: V. D. I. Verlag. 
G. m. b. H. [Price 12 marks. ] 














ContTracts.—The Crown Agents for the Colonies have 
recently installed an atomic Diesel heavy-oil engine 
and generator set in the Government Electrical Works, 
Malta. The plant has been supplied by Messrs. Petters, 
Limited, Westland Works, Yeovil. The engine is a 
four-cylinder, 160-b.h.p., two-stroke, cold-starting oil 
engine direct coupled to a 75-kw. Brush open-pedestal, 
18-pole, revolving-field, three-phase alternator. The 
same firm has also supplied an oil-engine electric gene- 
rating plant for a jetty in Rangoon. The 65-b.h.p. 
atomic Diesel engine is direct-coupled to a 35-kw. 
Metropolitan-Vickers compound-wound generator.— 
Messrs. The General Electric Company, Limited, Magnet 
House, Kingsway, London, W.C.2, have secured a large 
contract for the supply of Osram lamps to the Admiralty, 
almost the whole of which will be of the Pearl Osram 
type.—Among the contracts recently let by the London 
County Council for the supply and installation of addi- 
tional ventilating plant at Rotherhithe Tunnel are the 
following : An order for eight electrically-driven exhaust 
og fans, in shafts 2 and 3, has been secured by 

fessrs. James Keith and Blackman Company, Limited, 
27, Farringdon-avenue, London, .C.4 Two centri- 
fugal blowing fan sets for shaft 4 are being supplied by 
Messrs. Harland and Wolff, Limited, North Woolwich, 
E.16. Steel lattice girders for supporting the fans, in 
shafts 2, 3, and 4 of the Tunnel are to be supplied by 
Messrs. George Pauling, Limited, Wimbledon, S8.W.19. 
—Messrs. The Lancashire Dynamo and Motor Company, 
Limited, Trafford Park, Manchester, have just obtained 
an important order for 900 electric motors and control 
gear from the Whitehall Securities Corporation, Limited, 
53, Parliament-street, London, 8.W.1. These motors 





| fixed minimum figures : 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—There is absence of new 
features in the Cleveland pig-iron trade. Export business 
is almost at a standstill, obstacles to transactions with 
firms in Scotland, where a good deal of cheap overseas 
iron continues to be used, are as difficult as ever to 
overcome, and sales to local and other home customers 
fall vastly short of what could be desired. A large 
proportion of the limited output continues to go into 
direct use at producer’s own consuming departments, 
and most sales are made direct by ironmasters to con- 
sumers, merchants having little iron to offer. For 
home purposes, makers adhere firmly to the ~—o™~;: 
No. 1, Cleveland, 61s. ; No. 
g.m.b., 58s. 6d.; No. 4 foundry, 57s. 6d. ; and No. 4 
forge, 57s. 

Hematite.—Second-hands have still command of 
substantial quantities of East Coast hematite pig, but 
whilst they are now rather keen to unload their holdings, 
they are unwilling to sell at much below the rates named 
by producers. A steady home trade continues, and is 
not confined to business with local firms, customers in 
the Sheffield district, and in the Midlands having made 
purchases. Hematite consumers on the Continent have 
also placed a few small orders on Tees-side. Quotations 
are not fixed and are irregular. Ordinary qualities are 
obtainable at 69s. and that price has been shaded, 
but on the other hand, there are makers who still ask 
up to 70s. 

Foreign Ore.—There is virtually no market for foreign 
ore. Consumers are heavily bought, and are off the 
market. Old contracts, against which large quantities 
have yet to be delivered, were made at considerably 
| higher figures than are now named. The nominal price 
| of best rubio is 16s. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
in very ample supply and weak in price. Good average 
| qualities are on sale at 16s. 6d. delivered here, but local 
users are not disposed to pay more than 16s. 


Manufactured Iron and Steel.—Very little news is 
ascertainable concerning the various branches of manu- 
factured iron and steel. Orders for nearly all commodi- 
ties are urgently needed, but recognised market rates are 
steadily upheld. Semi-finished materials are in only very 
| moderate request. Common iron bars are 101. 10s. ; 
best bars, 11/.; double best bars, 11l. 10s. ; treble best 
bars, 121. ; packing (parallel), 84. ; packing (tapered), 
101. ; steel billets (medium), 71. 2s. 6d.; steel billets 
(hard), 81. 12s. 6d.; iron and steel rivets, Lil. 5s. ; steel 
ship plates, 8/. 15s. ; steel angles, 8/. 7s. 6d. ; steel joists, 
81. 15s. ; heavy sections of steel rails, 87. 10s. for parcels 
of 500 tons and over, and 9/. for smaller lots ; fish plates, 
121. 10s.; black sheets (No. 24 gauge), 8/. 10s.; and 


galvanised.corrugated sheets (No. 24 gauge), 111. 


Scrap.—Heavy steel scrap continues to command 45s. 
46s., but other kinds of scrap are difficult to dispose 
Borings are offered at 28s. 6d.; and 
while light cast iron is on sale at 
6d.; and heavy 


to 
of, and are easy. 
turnings at 32s. 6d. ; 
38s. 6d.; heavy cast iron at 48s. 
machinery metal at 50s. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 


General Outlook.—A little more confidence is apparent 
| in iron and steel and kindred trades in the North-Western 
area now that industrial peace has been restored in 
| Lancashire, and inquiries are beginning to circulate in 
greater numbers. An encouraging feature of the week has 
been the success of local firms in securing valuable orders 
at the British Industries Fair, Olympia. Contracts 
running into seven figures for fabrics will undoubtedly 
be followed by orders for mill machinery renewals, and 
repairs in some cases, and in addition, Lancashire 
machinery manufacturers, who exhibited, have partici- 
pated, it is stated, fairly largely in important contracts 
placed for plant and equipment. Useful new work con- 
tinues to come to motor manufacturers. Messrs. The 
Vulcan Motor and Engineering Company, Limited, of 
Southport, have just improved their order book by con- 
tracts for ten 3-ton refuse collection machines for the 
Plymouth Corporation, and six 35-40 ewt. collectors for 
the Marylebone Corporation. Messrs. Leyland Motors 
Limited, have obtained a repeat order from the Sheffield 
Corporation for 12 Titan enclosed-top double-deck motor 
omnibuses. 

The Textile-Machinery Trade.—Discussing) trading 
conditions at the annual meeting of Messrs. Mather and 
Platt, Limited, of Newton Heath, Manchester, Mr. L. E. 
Mather said home business had been reasonably good, 
but in Europe there had been a shortage of orders, 
marked, in the case of his firm, by reductions in 
orders from Holland and France. Indian business was 
affected by political unrest, and figures from Japan were 
disappointing, but an increased amount of business was 
being done with China, chiefly in the Shanghai district. 
The demand for textile machinery from Soviet Russia 
had virtually ended for the time being. Promise of 
improvement in South America had not been realised. 
A new departure of the Company was the manufacture 
of process machinery for the canning industry. A 
number of substantial orders had been secured of late for 
= of this description. At the annual meeting of the 

fanchester Ship Canal Company, Mr. Alfred Watkin, 
the new chairman, said the construction, at a cost of 
240,000/.. of new oil docks at Stanlow in the next two 
years, would enable them to deal with three times the 





are required in connection with the change over of the 
electric supply in the city of Athens. 


existing volume of petroleum-spirit imports. 
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NOTES FROM SOUTH. YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Gross outputs of steel and steel pro- 
ducts are believed to be ahead of those of recent weeks. 
Despite the existence of many unsatisfactory features, 
largely due to the excessive burden of overhead charges 
which manufacturers are powerless to reduce, there is 
ample evidence of progress. Finances generally are 
at a low ebb, as shown by the latest company reports, 
but manufacturers in almost every line of business have 
sufficient faith in the future to authorise extensions of 
works and offices. These extensions particularly apply 
to machinery makers, the big dismantling undertakings, 
engineering concerns, and tool producers. Inquiries for 
many classes of steel products, heavy and light, are 
more abundant, and are producing a larger proportion 
of actual contracts. South Africa is in the market for 
steelwork for new coaling plant, steel tubing, valves, and 
other equipment for a hydraulic pipe line, and hydro- 
electric generating equipment. India is inviting tenders 
for large quantities of railway supplies, including buffer 
springs and wagon tyres. Egypt is inquiring for iron 
and steel hospital furniture, and Turkey needs locomotive 
and wagon tyres. Satisfactory progress is being made 
with electric power installations and pulverised-fuel 
plant at Derbyshire Collieries. Derbyshire cast-iron 
pipe foundries have booked a considerable number of 
new contracts, notably in connection with a Barnsley 
water scheme, and for linking up gasworks with coke 
ovens. Makers of mechanical furnaces for industrial 
use are absorbing increased quantities of heat-resisting 
steels, which are also in demand by makers of turbine 
blades and the chemical industry. In bulk steel pro- 
duction the position leaves a good deal to be desired. 
Arrears have been absorbed by the re-commissioning of 
furnaces, and unless conditions show an early change, it 
may be necessary again to restrict output at an early 
date. The scrap market is weak, and while orders for 
ferro-alloys are slightly more abundant, there is an 
absence of forward buying. Quotations :—Siemens 
acid-steel billets, 9/1. 10s.; hard basic, 8/. 12s. 6d. to 
91. 2s. 6d. ; medium hard basic, 7/. 12s. 6d. to 81. 2s. 6d. ; 
soft basic, 61. 5s. ; Derbyshire foundry pig-iron, 66s. ; 
Derbyshire forge iron, 63s.; crown iron bars, 10l. 5s. ; 
iron hoops, 12/.; steel hoops, 9/. 10s. to 91. 15s.; soft 
wire rods, 7/7. 158. ; basic-steel scrap, 45s. 


South Yorkshire Coal Trade.—Though forward buying 
is still more restricted than producers would like to see, 
there is a better tone prevailing in steam hards. For 
immediate delivery on export account inquiries are 
more numerous, while contract supplies are going away 
regularly to inland users. Small coal represents a much 
more hopeful market. This has largely been brought 
about by recent developments in the Lancashire textile 
industry. Spot buying at low rates has received a 
pronounced set-back by the fixing of minimum prices 
under coal marketing arrangements for the Midlands. 
Similar steps are being taken in relation to supplies for 
public utility undertakings. The coke market is weak, 
but a much bigger demand is likely to be experienced 
from Derbyshire owing to improved prospects at the 
iron foundries. House coal is again firmer, and in some 
cases deliveries are being expedited to bring them up 
to date. The Barnsley miners’ challenge as to the 
legality of the quota plan having failed, a special in- 
vestigation is, this week, to be held at Sheffield by the 
Midland (Amalgamated) District Committee. Quota- 
tions :—Best branch hand-picked, 25s. to 27s.; Derby- 
shire best brights, 20s. to 22s. 6d.; best house coal, 
20s. 6d. to 21s. 6d.; screened house coal, 18s. to 19s. ; 
screened house nuts, 15s. 6d. to 16s. 6d.; Yorkshire 
hards, 14s. to 15s. 6d.; Derbyshire hards, 14s. to 
15s. 6d.; rough slacks, 8s. 6d. to 9s.; nutty slacks 
6s. 6d. to 7s.; smalls, 3s. to 58. 








Hints FOR COMMERCIAL VisIToRS To SpaiIn.—A 
memorandum, entitled Hints for Commercial Visitors 
to Spain, prepared by the Commercial Secretary to 
H.M. Embassy at Madrid, has recently been issued by 
the Department of Overseas Trade, 35, Old Queen- 
street, London, S.W.1. This contains many hints re- 
garding such matters as routes, travelling arrangements, 
cost of living in hotels, &c., climatic conditions and regu- 
lations affecting visitors. 





INTERNATIONAL ALUMINIUM COMPETITION.—Some 
time ago we announced the promotion of an International 
Aluminium Competition, with prizes totalling » 800/., 
having as its object the stimulating of research into new 
uses and applications of aluminium in industry and the 
arts. Competitors are reminded that the final ‘date 
for the submission of particulars of inventions and 
similar matters is April 1 next. Full information is 
obtainable from Le Bureau International de L’Aluminium, 
23 bis, Rue de Balzac, Paris, 8e. 

THe INstiTUTION OF MECHANICAL ENGINEERS: 
Errata.—We regret that one or two slips have crept 
into our report of the discussion on Mr. H. N. Gresley’s 
paper on “High Pressure Locomotives,” read on 
January 23, before the Institution of Mechanical 
Engineers, in London. In the adjourned discussion, 
which took place on February 6, and was reported in 
our issue of February 13 (page 245), Colonel H. A. 
Stenning is stated to have said: ‘‘ The running gear of 
the L.N.E.R. engine, compared with the other high- 
pressure types considered, seemed to be fairly simple.” 
Instead of the words “ running gear,” this should have 
read: “‘ The general design of the . . . &c.”” Further 
on it was stated that the closed circuit of the Schmidt- 
Henschel engine contained only about 20 gallons of 
water, This should have been 120 gallons. 





‘ Hotel Metropole, Leeds. 
by Mr. F. Blezzard. Western Branch : Thursday, March 








NOTICES OF MEETINGS. 





Junior INSTITUTION OF ENGINEERS.—To-night, 7.30 
p.m., 39, Victoria-street, S.W.1. ‘‘ Oil Engines for the 
Maritime Fishing Industry,” by Mr. W. A. Tookey. 
Friday, March 6, 7.30 p.m., Science Museum, South 
Kensington, S.W.7. Lecture on the ‘“ Historic Loco- 
motives at the Museum.” 

Hutt Association oF ENGINEERS.—Saturday, 
February 28, 7.15 p.m., Municipal Technical College, 
Hull. ‘‘ Development of Unattended Navigation Lights,” 
by Capt. A. E. Butterfield. 


Royat Institution.—Monday, March 2, 5 p.m., 
Albemarle-street, W.1. General Meeting, Tuesday, 
March 38, 5.15 p.m. ‘ Adhesion” (Lecture II), by Sir 
W. Bragg. Saturday, March 7,3 p.m. ‘‘ Alpha-Rays,” 
by Lord Rutherford. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Monday, 


March 2, 7 p.m., Victoria-eembankment, W.C.2.  In- 
formal Meeting. Discussion on ‘‘Earthing versus 
Artificial Earthing,” by Mr. T. C. Gilbert. South 


Midland Centre: Monday, March 2, 7 p.m., The Uni- 
versity, Edmund-street, Birmingham. ‘‘ Surge Investi- 
gations on Overhead Line and Cable Systems,” by Mr. 
S. W. Melsom, Mr. A. N. Arman and Mr. W. Bibby. 
South Midland Students’ Section: Tuesday, March 3, 
7 p.m., The University, Edmund-street, Birmingham. 
‘* Electric Traction,” by Lt.-Col. H. E. O’Brien. London : 
Wednesday, March 4, 6 p.m., Victoria-embankment, 
W.C.2. Wireless Section Meeting. ‘‘ The Practical 
Correction of a Wireless Direction-Finder for Deviations 
due to the Metal Work of a Ship,” by Mr. C. E. Horton. 


BRADFORD ENGINEERING SocieTYy.—Monday, March 2, 
7.30 p.m., Technical College, Bradford. ‘‘ What an 
Engineer Should Know about Architecture,” by Col. 
H. W. Barker. 

WOLVERHAMPTON AND District ENGINEERING SOCIETY. 
—Monday, March 2, 7.30 p.m., Victoria Hotel, Wolver- 
hampton. ‘“‘ Heavy Oil Engines,” by Mr. H. Sammons. 


INSTITUTION OF THE RuBBER INDUSTRY.—Monday, 
March 2, 7.45 p.m., Arts Theatre Club, Great Newport- 
street, W.C.2. ‘“‘A Survey of the Manufacture of 
Synthetic Resins as Applied to Moulded Products,’ by 
Mr. H. Pearse. ‘‘ The Influence of White Factice on 
the Vulcanisation of Accelerated Rubber Stocks,” by 
Mr. W. H. Bodger and Mr. H.C. Baker. ‘‘ A Note on the 
Influence of Rate of Stretching in Tensile Testing,’ by 
Mr. R. Dorey. 

Soctety oF CHEMIcAL InDustRyY.—London Section : 
Monday, March 2, 8 p.m., Chemical Society, Burlington 
House, Piccadilly, W.1. ‘‘The Chemotherapy of 
Antimony,” by Mr. W. H. Gray, Dr. J. W. Trevan and 
Miss H. W. Bainbridge. 

INSTITUTE OF TRANSPORT.—Bristol and District Section : 
Tuesday, March 3, 5.40 p.m., The University, Bristol. 
** The Organisation of ’Bus Maintenance Systems,”’ by Mr. 
W. L. Morgan. Manchester Liverpool and District 
Section: Friday, March 6, 6.30 p.m., Midland Hotel, 
Manchester. ‘‘Canals and Inland Waterways,” by 
Mr. T. Abbott. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
March 3, 7.45 p.m., Royal Society of Arts, John-street, 
Adelphi, W.C.2. ‘‘ Standardisation,” by Mr. A. 
Legros. 

INSTITUTION OF HEATING AND VENTILATING ENGI- 
NEERS.—Wednesday, March 4, 7 p.m., Swedenborg 
Hall, 20, Hart-street, Bloomsbury, W.C.1. ‘‘ Public 
Baths and Wash-Houses: Engineering Equipment and 
Data,” by Mr. W. E. Fretwell and Mr. E. Shutt. 

INSTITUTION OF MECHANICAL ENGINEERS.— Yorkshire 
Graduates’ Section: Wednesday, March 4, 7.30 p.m., 
‘* Rubber and Engineering,” 


5, 7 p.m., Merchant Venturer’s Technical College, Unity- 
street, Bristol. ‘‘Some Factors Affecting the Riding 
of Coaching Stock,” by Mr. A. W. J. Dymond. Glasgow 
and West of Scotland Branch: Thursday, March 5, 
7.30 p.m., Royal Technical College, Glasgow. Joint 
Meeting with Scottish Section, Institution of Locomo- 
tive Engineers. ‘‘ High-Pressure Locomotives,” by Mr. 
H. N. Gresley. London: Friday, March 6, 7 p.m., 
Storey’s-gate, S.W.1. Informal Meeting. Lantern 
Lecture: ‘‘ The Netherlands East India State Railways 
and Electrification,’’ by Mr. A. M. Hug. 

InstTITUTE OF Mertats.—London Local Section: 
Wednesday, March 4, 7.30 p.m., Society of Motor Manu- 
facturers and Traders, Limited, 83, Pall Mall, S.W.1. 
‘* Gases in Metals,”’ by Dr. C. J. Smithells. 

INSTITUTION OF PRODUCTION ENGINEERS.—Coventry 
Section : Wednesday, March 4, 7.30 p-m., King’s Head 
Hotel, Coventry. ‘‘ Hydraulic Transmission and Machine 
Tools,” by Mr. T. E. Beacham, Mr. J. Robson and Dr. 
H. 8S. Hele-Shaw. London Section : Thursday, March 5, 
7.30 p.m., Society of Motor Manufacturers and Traders, 
Limited, 83, Pall Mall, S.W.1. ‘The Application of 
Hydraulics in Design,’”’ by Mr. H. Sproson. 

INSTITUTION OF CHEMICAL ENGINEERS.—Thursday, 
March 5, 2.30 p.m., Chemical Society, Burlington House, 
Piceadilly, W.1. ‘‘ Flax Wax and its Extraction,” by 
Dr. W. H. Gibson. ‘‘ The Recovery of Gum from Fossil 
Kauri Timber,” by Dr. R. G. Israel. ‘‘ The Extraction 
of Terpene Chemicals from Waste Pine Woods,” by 
Mr. I. W. Humphrey. At 6.30 p.m., Institution of 
Civil Engineers, Great George-street, S.W.1. Lecture. 
‘The New Italian Leucite Industry,’’ by Baron G. A. 
Blanc. Friday, March 6, 11 a.m., Hotel Victoria, 
Northumberland Avenue, W.C.2. Annual Meeting. 
Discussion on ‘‘ The Education and Training of the 
Chemical Engineer,” by Mr. J. A. Reavell. ‘‘The low 





of Gases at High Pressures through Metal Pipes,” by 
Dr. D. M. Newitt. At 7.30 p.m., Annual Dinner. 

BRITISH ASSOCIATION OF REFRIGERATION.—Thursday, 
March 5, 5.30 p.m., Institution of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. ‘‘ Notes on Dry Ice Produc- 
tion,” by Mr. G. W. Daniels. 

Nortu-East Coast INstiTuTION OF ENGINEERS AND 
SHIPBUILDERS.—Thursday, March 5, 6 p.m., Literary and 
Philosophical Society, Newcastle-on-Tyne. ‘“‘ Variation 
of Efficiency of Propulsion with Variation of Propeller 
Diameter and Revolutions,” by Rear-Admiral D. W. 
Taylor. 

INSTITUTION oF CiIviL ENGINEERS.—Birmingham and 
District Association: Thursday, March 5, 6 p.m., 
Chamber of Commerce, New-street, Birmingham. ‘‘ Notes 
on the Sewerage and Drainage of Housing Estates,” 
by Mr. F. C. Sage. Yorkshire Association: Thursday, 
March 5, 7.30 p.m., Hotel Metropole, Leeds. ‘‘ Experi- 
ments in Longitudinal Strain in Concrete and Appli- 
cation to Structures,” by Mr. G. Gilchrist, Mr. R. H. 
Evans and Mr. R. Whitaker. 

Socrety or Gtass TrecHNoLocy.—London Section : 
Thursday, March 5, 7.30 p.m., Science Museum, South 
Kensington, 8.W.7. Discussion on ‘‘ Furnace Design.” 
“Some Early Types of Glass Furnaces,” by Mr. T. C. 
Crawhall. ‘* Design of Modern Pot Furnaces,’”’ by Mr. 
F. W. Hodkin. <“‘ Design of Modern Tank Furnaces,’’ by 
Mr. L. E. Norton. 

INSTITUTE OF British FounDRYMEN.—Lancashire 
Branch: Saturday, March 7, 4 p.m., College of Tech- 
nology, Sackville-street, Manchester. “‘ The Blast Fur- 
nace, its Limitations and its Relation to the Cupola,” 
by Mr. H. G. Scott. Scottish Branch : Saturday, March 
7, 4 p.m., Royal Technical College, Glasgow. ‘“* Pattern- 
making and its Relation to Design and Foundry Practice,” 
by Mr. M. Russell. West Riding of Yorkshire Branch : 
Saturday, March 7, 6.30 p.m., Technical College, Brad- 
ford. ‘‘ Commercial Tests for Cast Iron,’ by Mr. H. W. 
Swift. 


NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

The Coal Trade.—Extremely quiet conditions prevai 
in the Welsh steam-coal trade. Shipments are 100,000 
tons a week less than they were a year ago, and new 
orders are coming along very slowly. Some collieries are 
comfortably stemmed, so far as large coals are concerned, 
but smalls of all classes are in abundant supply, and are 
being banked because colliery salesmen cannot find an 
outlet for current production. Buyers not tied to named 
coals can secure their requirements of both large or 
small at schedule prices based on 20s. for best Admiralty 
large, and 13s. 6d. for best bunker smalls. In sized 
coals, beans and peas are somewhat scarce, but nuts are 
irregularly placed, ranging from 18s. to 22s., while duffs 
are plentiful. Idle loading berths are in evidence at 
all the ports, and, in the past week, shipments totalled, 
only 337,000 tons, which was 28,000 tons below the 
aggregate for the preceding week, and 106,000 tons less 
than a year ago. Unless an early improvement is shown 
in the general demand, fears are entertained that 
temporary stoppages at the pits will be unavoidable or 
that stocks will be appreciable increased. 

The Worst Year.—The annual report of the Cardiff 
and Bristol Channel Shipowners’ Association states that 
1930 was the worst year ever experienced by owners 
of tramp shipping. A slackening of general trade 
throughout the world, in conjunction with an already 
excessive supply of tonnage available, depressed freights 
to a level which pana A precluded any possibility 
of profit, and, in the majority of cases, made it impos- 
sible for shipowners to continue running their vessels 
without serious loss. In consequence, the tonnage of 
laid-up shipping recorded a continual increase throughout 
the year. Operating costs, however, remained from 
70 per cent. to 75 per cent. above pre-war, and the 
opinion is expressed that the time has arrived when all 
others associated with the transport and shipping services 
should be prepared to carry some part of the losses 
which have been thrown directly upon the exporting 
and shipowning industries, and to sacrifice some portion 
of profits or wages in an endeavour to bring about the 
restoration of general prosperity. By reason of their 
lower running costs foreign shipping, says the report, 
is better able than British to incur heavy port charges. 
Whether the high level of dock dues, towage and pilot- 
age rates, and charges for other services incidental to 
shipping is responsible or not, foreign shipping is gradu- 
ally superseding British in the South Wales trades. 

Iron and Steel.—There was a small improvement in 
the iron and steel export trade in the past week, the 
total of 10,733 tons comparing with 7,843 tons in the 
previous six days. Shipments of tin-plates and terne- 
plates advanced from 5,369 tons to 5,651 tons, of 
galvanised sheets from 555 tons to 2,889 tons, and of 
black-plates and sheets from 91 tons to 529 tons, but 
of other iron and steel goods were reduced from 1,827 
tons to 1,664 tons. 














PrrsonaL.—Messrs. The Selson Engineering Company, 
Limited, Selson Buildings, 26-28, Charles-street, Hatton- 
garden, London, E.C.1, and Messrs. Naxos-Union of 
Frankfort, Germany, are together forming a new company, 
Messrs. Selson Grinding Company, for the distribution 
of the products of the latter firm throughout the British 
Empire.—Messrs. Korting and Mathiesen Electrical 
Limited, 711 and 715, Fulham-road, London, S.W.6, 
have acquired the electrical-plant department, together 
with its office staff and records, of Messrs. Eck and 
Brook, Limited, in voluntary liquidation, including the 
products of the Garbe Lahmeyer Works. 
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CONSTRUCTION METHODS ON THE NEW YORK ELECTRIC SUBWAY. 
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| those of coke ovens and low-temperature carbon- 
isation, in joint working arrangements for grading 
and marketing bye-products or for the manufacture, 
distribution and sale of gas. The extent to which 
' they can buy or sell gas in bulk, is limited, and con- 
| currently the extent to which neighbouring compan- 
| ies can economise by joint use of plant. They cannot 
> = —= —— = | give each other financial support or hold shares in 
|each other’s undertakings, or even combine to set 
GAS INDUSTRY LEGISLATION. up joint establishments for research or to organise 
Ir is announced that the Board of Trade has | joint professional staffs. Even the methods by 
appointed a committee to consider the recom- | which they can raise the capital that is constantly 
mendations of the National Fuel and Power Com- | required for extensions are in practice so prescribed 
mittee contained in the latter’s second report, and to | as to forbid those that are most usual and effective 
report on the measures necessary for giving effect to in similar issues for other purposes. The effect 
them: This is a remarkable episode in an investiga- | of these restrictions, which are only a few of what 
tion which has already taken much longer than the | might be instanced, is, directly or indirectly, to 
points at issue seemed to have required. The| impede the efficiency with which the industry 
earlier committee was appointed in August, 1926, to | works, and, therefore, to increase the cost of gas. 
consider a memorandum by the National Gas} Another example, arising out of the conditions of 
Council, and proposals by the Board of Trade for | the sliding scale, by which dividends are limited in 
amending the legislative and administrative regula- | accordance with the price of gas, is the absence of 
tions under which gas is produced and supplied, | a minimum dividend. The price of gas is necessarily 
and its report was presented some two years later. | affected by the rate at which companies can obtain 
The documents referred to it, stated explicitly and | capital, and this depends on the confidence with 
in detail the amendments that were thought | which investors can rely on a reasonable return for 
necessary or desirable, and the Committee’s report their money. In abnormal times, however, such as 
confirmed their main recommendations no less | periods of railway or mining strikes, costs may rise 
explicitly, subject to slight reservations and com- | to such an extent as, under the present regulations, 
plementary measures. Its conclusions, moreover, | to make dividends all but disappear, as they did 
were reached after the documents had been sub- | during the war. 
mitted to representative bodies of local authorities| A still more obvious handicap to gas enterprise, 
and other interested parties, and were thought to |in which it is at a particular disadvantage as com- 
give effect to the views expressed by the several | pared with the electrical industry, is the practice 
bodies consulted. It is difficult, therefore, to under- by which it is allowed only to charge on a flat rate. 
stand why, more than two years after its appearance | The merits of a multi-part tariff, or some system in 
—that is to say, more than four years after the | which account is taken of the relation of the con- 
National Gas Council and the Board of Trade had | sumer’s demands to the cost of distribution and the 
defined their proposals—the report is now referred | load factor, as well'as to the quantity of gas, has 
to another committee for further consideration. been :threshed out in connection with electric 
The delay is the less intelligible, because the reforms supplies, and does not need now to be emphasised. 
in question, though long demanded by the gas The cost of gas supplied is small compared with 
industry, relate for the most part to matters of old distribution costs, a large part of which accrue 
standing, and their effect could be predicted, not | through the cost of plant, and it is, obviously, 
speculatively, but from experience already available. unreasonable that a consumer whose consumption 
Not unnaturally, the gas companies have made | js small relative to the size of his mains, or is taken 
repeated complaint at the delay. By the mouths of | at times near those of peak loads, should pay no 
Sir David Milne Watson, Dr. Charles Carpenter and | more than a consumer who makes fuller use of his 
others, the treatment of the industry has been mains and takes his supply at other than peak times. 
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The consequence of so uneconomical an arrangement 
is to prevent the company from offering inducements 
by which the load factor could be improved, and in 
this way it operates to put a permanent limit on 
the extent to which overall costs, and therefore 
average price, can be reduced. In the proceedings 
of the Departmental Committee on Area Gas Supply, 
which investigated the possibility of gas networks 
in industrial districts and reported last year, parti- 
cular attention was given to this question, and after 
hearing a large amount of evidence, the Committee 
concluded that a system of charge which takes 
account of the extent and, if possible, of the time 
of use “is vital if an expanding market for gas is 
to be found.” The National Committee had come 
to a similar conclusion nearly eighteen months 
earlier. As things stand the companies may, indeed, 
give a reduced rate to large consumers, though this 
is often limited to 10 per cent., but the dividend 
they may declare remains on the basis of the highest 
price to any customer, and not on the average price, 
and no general two-part tariff or equivalent system 
is permitted. The full value of gas to industry 
can never be realised until it is allowed to be sold to 
them at a price proportionate to what it costs, 
which must always be far less than the cost of what 
is sold for domestic consumption. 

These are only a few examples of the manner in 
which the progress of the gas industry is being 
impeded by the almost archaic regulations under 


which it is being conducted. As far back as August, | 


1928, the report of the National Fuel and Power | taken to develop and increase existing trade. This 


Committee ended by an urgent call for legislation in | 


THE TRADE MISSION TO SOUTH 
AFRICA. 


Tue reduction in the purchasing powers of the 
people throughout the world has led naturally to 
diminished international trade, and an increase in 
the unemployment returns of countries dependent 
upon its continuance and growth. This fact, how- 
ever, affords but little, or no, indication of the 
reasons for the reduced percentage participation of 
certain countries in the import trade of others. 
This might, at first thought, be considered as possibly 
due to the general desire to make use of articles 
inferior to those formerly favoured, and of a quality 
such as was not commonly obtainable in the 
previously patronised markets. Such a generalisa- 
tion is not warranted, however, without the strongest 
evidence in its support, and, when possible, investi- 
gation should be made by competent authorities, in 
order that nothing should be left undone to preserve 
the continuity of trade and the prosperity of 
industry. South Africa provides a case in point 
at the present time. The share of the United King- 
dom in the import trade of the Union and the 
Rhodesias in 1929, that is to say, before the present 
abnormal depression, was approximately 10 per 
cent. less than it was six years previously. The 
position was disquietening, for it indicated a serious 
condition in a market predisposed to prefer British 
goods. The United Kingdom Government, there- 
fore, decided to appoint a Trade Mission to visit 
the territories and report on what action might be 





Mission, under the chairmanship of Lord Kirkley, 


accordance with their recommendations to be intro- | reached Cape Town on August 25, 1930, spent two 
duced without delay, and it is something more than months making enquiries, and hes aan issued its 
disappointing to find that after an interval of two | report. (H.M. Stationery Office ; price 1s. net.) 

and a half years the Government is asking still) ‘The Mission is of opinion ad the most signifi- 
another committee to report on what this legisla- | cant single factor responsible for diminished trade 
tion should be. Meanwhile, the attention of those | j, the disparity in price of United Kingdom and 
who are framing its provisions may well be called | foreign goods of, supposedly, the same quality. 
to a matter which did not arise in the reports either | Reasons for this difference are not dealt with in the 
of the National or the Area Committees, but seems | Report, but it is contended that certain firms, by 
to call definitely for legislative interference. A) careful study of the local requirements snd the 
number of cases have been instanced in which | avoidance of unnecessary expenditure on quality 
municipal authorities in various parts of the country, | oy finish, have been able to reduce their quotations 
presumably themselves conducting electricity works, | for articles in great demand, and thus produced in 
have forbidden tenants in their housing estates to | quantity, to such an extent that they have remained 
allow gas to be used in their houses under pain of | jn the cintink. In the small high-quality trade 
ejection, and have rejected the offer of the gas British goods are in demand, but price is an import- 
company to put in the gas mains without charge | ant factor to the purchasers in the greater market 





during the erection of the houses. Such a prohi- | 
bition imposes on the tenants the hardship of being 
forbidden to use gas heating and cooking, which in 
practically all domestic circumstances is far cheaper 
than electric, and it is questionable whether houses 
erected out of public funds can properly be let 
subject to so arbitrary, a restriction, even though it 
may be merely a matter of contract. As between 
the gas company and the municipality, on the other 


for medium-class products, and is practically the 
only consideration in trade with the natives. The 
fact that the reduction in imports was not confined 
to particular markets, but was common to almost 
every important line of trade, affords evidence that 
the cause was not severe competition in any indi- 
vidual sphere. Withdrawals of preferential rebates 
in customs duties are not thought to be the chief, 
or even an important, cause of loss of trade. 





hand, the position seems slightly different. The 
company is under a statutory obligation to give a 
supply to any ratepayer who may require it, an 
the action of a municipality in interfering to prevent 
such a ratepayer from taking it seems inconsistent 
with the correlative public obligation to allow 
householders to take the supply if they should 
want it. : 

The powers of the municipal electricity under- 
taking are not likely to include the provision of 
houses with the object of increasing the amount of 
current sold, and the coercion of tenants of municipal 
houses to decline the use of gas looks uncommonly 
like an attempt on the part of the municipality to 
obtain powers which Parliament would never have 
given them. The zeal of Ministers has led them to 
urge the consideration of electri: ity by householders, 
and though it would, perhaps, be more appropriate 
for them to undertake propaganda on behalf of 
both industries than of one, their gestures are 
matter of comment rather than of complaint. The 
action of the municipalities in question, on the 
other hand, seems to call for repression as well as 
condemnation. 


We are glad to note in this connection that 
it is announced that the London County Council 
will in future allow equal facilities for the use 
of both gas and electricity on its housing estates, 
<a We hope other authorities will follow this 
ead. 


| Sentiment, a factor of some significance in inter- 
/national trade, is wholly favourable to the United 
Kingdom in this market. It served no purpose to 
| say that trade was lost through the trading methods 
|and service of United Kingdom firms being less 
| efficient than those of other countries. True it is 
that certain firms do not press their advantages to 
their utmost ability, but no less confidently can 
it be asserted that many of the great manufacturing 
,and shipping organisations are alive to the needs 
|of the markets, supply goods to meet them in a 
satisfactory way, and strive with every weapon of 
commerce to maintain and increase their sales. 
One subject referred to frequently by people con- 
cerned with the shipment of goods is the difference 
in freight charges for similar articles from the 
United Kingdom and from foreign countries. Many 
issues are involved in this consideration, such as 
| subsidies, the lower charges at Continental ports, 
‘and lower costs of handling, due to the smaller 
wage rates prevailing. 

In the consideration of what must be done to 
secure a larger percentage of the South African 
import trade, the Report states that the first effort 
must be directed towards regaining what has been 
‘lost to foreign traders. Vitally important is it, 
therefore, to take advantage of individual preferences 
| by the establishment of a system of marketing 
/goods “Made in the United Kingdom,” but to 
avoid supplying qualities superior to what is neces- 








sary, which might make this brand become synony- 
mous with unreasonably high price. It is essential 
to recognise that the markets of Northern and 
Southern Rhodesia are different from those of the 
Union. Where local representation is necessary, 
this fact must be recognised, and the need for sepa- 
rate agents must be appreciated. South West 
Africa is in a totally different position, for most 
of its supplies are obtained, not directly from 
the overseas producers, but from the Union of 
South Africa. The benefits to be obtained by 
co-operative efforts in advertising and selling by 
groups of manufacturing firms are emphasised 
in the Report. Distances between towns are great, 
the costs of travelling, transport, selling and distri- 
bution are high, and thus individual firms have 
to find a large amount of business to be able to 
meet the cost of an efficient sales service. By 
grouping, association with non-competitive organi- 
sations desirous of effecting business in the same 
districts, or even with the same firms, the charges 
for selling and service might be greatly reduced. 

The banding together of firms, of equal reputation 
as producers in their individual spheres, is recom- 
mended as one of the first steps towards increased 
trade. The creation of goodwill by improved 
service is also an assured method of increasing sales. 
Designs must be made to suit the markets. It is 
not always possible to find any sale for goods 
designed specifically for the needs of other and 
larger markets, because of the different conditions 
under which they have to be used. Complaints 
were frequently made to the members of the Mission, 
when pursuing their investigations in South Africa, 
that although price changes were notified imme- 
diately to their local agents by foreign producers, 
the representatives of United Kingdom firms were 
not so informed by cable, but found only on indivi- 
dual enquiries that similar modifications in costs 
had been made at, or about, the same time. This 
has the effect of hampering the representatives 
in dealing with enquiries promptly and thus reduces 
their value to the organisations on whom they 
depended. Cable charges have been reduced and 
the more extensive use of the facilities now afforded 
would no doubt have beneficial effects in trade, 
and in the improvement of relationships between 
the producers and their agents. Personal visits by 
the principals of firms, or by technical representatives, 
possessing knowledge sufficient to appreciate both 
the peculiar needs of the markets and the facilities 
for their cultivation by the modification of designs, 
are desirable from many standpoints. 

Agents should be encouraged to offer suggestions 
on methods for improving business, which should be 
acted upon where possible, and always regarded with 
the serious consideration warranted by the fact 
that the agents are familiar with local conditions, 
and are directly interested in increasing the sales 
in their territories. They might not always be 
familiar with the issues involved in manufacturing 
practice, but it was bad policy to ignore any sugges- 
tions that came from those whose efficiency could 
solely be measured by the returns they endeavoured 
to increase. After-sale service was equally impor- 
tant, especially in the cases of machinery and motor 
vehicles. It is often contended in regard to this 
subject that this is the issue which prejudices the 
sales of motor cars, commercial vehicles and agri- 
cultural equipment. Spare parts should be readily 
available to the purchaser or he, in spite of all other 
conditions, will always prefer the products of foreign 
concerns, which give this valuable aid in helping to- 
wards reduction of the periods of idleness which 
occur through small failures caused by wear and 
tear or unusual happenings. 

The conclusions arrived at, as the result of 
the deliberations of the Mission, deserve the earnest 
consideration of all firms already trading in the 
markets of South Africa, or hoping to do so in the 
future. In addition to them, certain recommenda- 
tions are made in the Report. It is proposed, for 
example, that a Trade Commissioner should be 
appointed to deal with the markets of Northern 
Rhodesia, Southern Rhodesia and Nyasaland, and 
that an additional appointment of the same charac- 
ter is warranted at Cape Town, to assist in dealing 
with matters concerned with trade in the Union. 
A suggestion of considerable importance is that 
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expert investigators, appointed by the main indus- 
tries or their trade associations, should be sent out 
to the field, with possible financial assistance 
from the Department of Overseas Trade. Freight 
questions, it is thought, should be dealt with by the 
Board of Trade arranging a conference, representa- 
tive of the Chamber of Shipping, the South African 
Trade Associations and the South African Steamship 
Conference and, possibly, other organisations. 
The importance of advertising is recognised, and it 
is suggested that a sufficient sum should be placed 
at the disposal of the Department of Overseas Trade 
for the purpose, either independently or in co- 
operation with the industries of the United Kingdom. 
This Report, by the bringing together of views on 
the various factors involved in the prosecution of 
activities towards the improvement of trade with 
South Africa, must be regarded as one of great 
value and warranting careful study. The recom- 
mendations show that the Commissioners were 
alive to the fact that the benefits of extended 
trade would be to the national advantage, and 
therefore included proposals involving assistance 
from funds put at the disposal of the Department 
of Overseas Trade. 








THE ENGINEERING OUTLOOK. 
TX.—MARINE ENGINEERING. 


THE prosperity of marine engineering is naturally 
dependent upon that of the shipbuilding industry. 
Shipbuilding activity is, in turn, normally governed 
by the position of shipping. The year 1930 has 
seen a further severe decline in shipping freights 
from a level which, in 1929, was already extremely 
low. The following table shows the course of events, 
taking the year 1920 as the basis of comparison. 


TABLE I.—IJndex Numbers of Shipping Freights and Time 
Charter Rates. 




















Index, Geometric Average, 1920 = 
100. 
Date. ee ee a sr 

Time Charter Freight 
Rates. tates. 

36°3 37-6 

26-6 29-7 

21:6 28-4 

23-2 29-6 

22-0 25-3 

.| 24-5 28-0 

24-9 | 27-8 

22-4 | 25-8 

24-7 24-9 

_ 19-1 

1930— 

January .. 19-2 19°6 
February 19-4 | 18-9 
March 19-4 18-1 
April 19-9 19-4 
May 19-9 17:1 
June 15-4 12-3 
July 16-4 | 18-0 
August se oe 16-4 20-6 
September a oat 18-4 20-2 
October .. a hy _ 18-2 
November — 20-2 
December 14-9 21-0 


“4 


As compared with 1913, the level of freights 
prevailing in 1930 was nearly 20 per cent. lower. 
It will be obvious that if the revenue of ship owners 
per unit of service rendered is far lower than before 
the war, while the main items of costs stand at 
approximately double the pre-war level, their posi- 
tion is one of extreme gravity. The cause of low 
freights is the keenness of competition due to the 
surplus tonnage available to carry a reduced volume 
of trade. This surplus has been present since the 
war and is now aggravated by the world depression 
and is reflected in the figures of idle tonnage which 
have increased by more than a million tons in this 
country alone, from 265,977 tons at October 1, 1929, 
to 1,331,147 tons at January 1, 1931, as will be 
seen from Table IT below. 

Much of the increase in this unemployed 
tonnage is comparatively efficient, and would by 
no means be unemployable in the event of any 
considerable revival in world trade. It might, 
therefore, be expected to act as a severe damper on 
any considerable activity in shipbuilding, and that 
this is the case is clearly shown in Table III. 

The very considerable revival which is shown by 
the figures of tonnage commenced at the end of 





to the level of July, 1926, in the middle of the coal 
and general strikes. The comparative figures for 
recent years compiled from the official statistics of 
the Ministry of Labour are given in Table IV. 


TaBLeE IV.—-Total Employment. 

















1928 and continued until the first quarter of 1929 
has shown serious decreases in each subsequent 
quarter, and so rapid has been the decline that 
launchings and tonnage under construction have 
TABLE II.—IJdle Tonnage. 
Date. No. of Ships. Net Tonnage. 
1921— | 
January 614 940,604 
April 1,165 1,707,271 
July 25... | 1,023 1,852,412 
October 25 ae aad 742 1,296,236 
1922— 
January 1 | 712 1,307,593 
April 1 | 484 836,619 
July 1 sf 583 1,112,332 
October 1 | 456 824,624 
1923— 
January 1 4103 709,224 
April 1 321 546,555 
July 1 af | 372 709,102 
we 1 395 755,101 
ee | 
January 1 re ‘al 317 29,763 
April 1 a we oat 255 410,356 
July1 ifs SS 310 470,073 
October 1 ee areal 278 333,820 
1925 -— 
January 1 332 488,252 
April 1 312 393,062 
July 1 430 777,179 
October 1 359 574,364 
1926— 
January 1 259 407,664 
April 1 | 248 359,848 
July 1 a 518 859,739 
October 1 311 371,057 
1927— | 
January 1 I 230 364,874 
April 1 | 168 239,681 
July 1 sis 202 420,164 
October 1 176 272,839 
1928— 
January 1 212 371,674 
April 1 234 363,355 
July 1 ee 233 495,866 
October 1 207 415,399 
1929— 
January 1 166 | 329,771 
April 1 141 | 236,242 
July1l 145 381,158 
October 1 12? 265,997 
1930— | 
January 1 167 | 352,659 
April 1 416 | 892,154 
Jot cs 2 os 370 918.853 
‘ October 1 oa ae 368 885,418 
931— | 
January 1 541 | 1,331 147 





|already been seriously reduced. The position is 
| indeed even worse than appears at first sight from 
these figures. Nearly half the tonnage commenced 
during the last quarter represents the new 60,000- 
ton Cunarder, while much of the activity during 
| 1930 has been in construction of tankers, the outlook 
| for future business in which is very poor owing to 








TABLE ITI.—-Suresulvpine. 








Nate. | Numbers Numbers | Numbers 
Tnsured. Unemployed. | Employed. 
| 
July 23,1923... 65,540 14,844 | 50,696 
», 28,1924... | 65,930 10,751 | 55,179 
, 3,39 .. 61,220 13,450 47,770 
» 26, 1926 “| “58,030 16,774 41,256 
» 2) 1087 ks 57,130 7,514 49,616 
» 23,1928 ../ 55,080 7,374 | 47,656 
»» 22, 1929 ‘ 58,450 5,211 | 53,239 
Ae Se ee 60,070 9,347 | 50,723 





This reduction in activity is reflected in the 
reduced aggregate launchings. The increased export 
of ships has not resulted in a corresponding increase 
in the export of marine engines, owing to the change 
in the character of tonnage, while the home demand 
has contracted both for ships and marine engines. 
The particulars of exports of British marine engines 
in recent years are given in Table V below. 


TABLE V.—United Kingdom Exports of Marine Engines. 














- Volume, Value, Value 
Tons. £ per Tor, 
1918 .. =... —..| 54,568 2,336,509 42-8 
}1919 .. oi zal 5,850 | 505,602 86-4 
1920 .. fs ..| 61,904 6,908,868 111-6 
1061 .. ue ..| 64,994 8,388,849 129-1 
1922 .. = ..| 82,842 8,973,552 108-3 
1923 38,622 3,122,822 80-9 
1924 29.421 1,752,560 78-2 
1925 27,363 | 2,271,958 83-0 
1926 22,830 1,645,076 72-1 
1927 17,620 1,317,685 74-8 
1928 29,970 2,244,726 74-9 
1929 .. ue ..| 40,040 3,073,810 76-8 
1930 .. oF ..| 34,700 2,580,000 | 74-3 
! ! 





The competitive efficiency of British shipbuilding 
and marine engineering is amongst the highest 
of all British industries. That the prosperity of 
these industries has not been greater in recent years 
is due largely to impediments to trade deliberately 
created by foreign governments to our disadvantage. 
In most European countries there has been since the 
war a succession of Government subsidies to the 
national shipbuilding and shipping industries as 
an expression of economic nationalism. The extent 
of these subsidies has been an important factor in 


Great BriTaIn AND IRELAND. 




















| Vessels Commenced. Vessels Launched. Vessels Seger po (at 
Year. | ee ee eee eee ee 
r : 
| Gross Tens. Index 1913—100. Gross Tons. | Index 1913—100. Gross Tons. | Index 1913--100. 
| \ | 
7 
1913 :—-Quarterly | 
Average al 466,582 100-0 483,038 100-0 2,002,699 100-0 
CC —_ 
1st Qr. - | 579,839 124-3 127,747 26-4 1,216,932 60°8 
2nd ,, zal 437,112 93-7 268,545 55-6 1,390,388 69-4 
8rd ,, + 370,073 79°3 355,542 73-6 1,536,416 76-7 
4th ,, + 377,492 80-9 498,550 103-2 1,579,713 78-9 
1928— | 
Ist Qr. zl 341,843 73°3 406,726 84-2 1,440,842 71-9 
2nd ,, Sal 278,983 59-8 403,168 82-5 1,202,610 60-0 
3rd _,, oof 244,591 52-4 387,572 80-2 1,089,760 54-4 
4th ,, 431,758 92-5 245,875 50-9 1,242,794 62-1 
1929— 
Ist Qr 362,358 77:7 289,834 60-0 1,357,375 67-8 
2nd, 428,400 91-8 392.888 | 51-3 1,453,906 72-6 
3rd_,, 360,087 77-2 369,445 76°5 1,448,355 72-3 
4th ,, | 499,020 107-0 472,938 97-9 1,560,254 77-9 
1930— 
1st Qr. wel 426,570 91-4 344,699 71-4 1,614,993 80-6 
2nd ,, -.| 230,466 49-4 468,023 26-9 1,392,063 69°5 
Srd_ ,, oa 160,714 34-5 378,585 78-4 1,116,746 55-7 
4th ,, | 131,995 28-3 296,843 61-5 908,902 45-4 














the catastrophic fall of tanker freights during the 
past year. 

Turning to the marine engineering industry itself, 
the record is one of progressive decline. In 1929, 
it was possible to record a halt in the net efflux of 
workpeople insured against unemployment in this 
branch of engineering, which had been in progress 
for so many years. Although in 1930 there was a 
further increase in numbers insured, the numbers 
unemployed nearly doubled, with the result that 
already by July there was a considerable reduction 
in employment. By December, the numbers 
unemployed had again doubled (from 9,347 to 
19,380), which would reduce the numbers employed 








depressing freights and in preventing British ship- 
builders from reaping the reward of their supremacy. 
Partly from this cause and partly as a legacy of 
the stimulus afforded to shipbuilding during the war 
by losses from the German submarine compaign, 
British shipbuilding capacity is greatly in excess 
of any probable demand in normal circumstances. 
It is, therefore, satisfactory to see the formation 
of National Shipbuilders Security, Limited, under 
the auspices of the Bank of England, to eliminate 
the redundant capacity in the shipbuilding industry. 
While efforts on these lines to introduce a more 
orderly and stable condition are wholly admirable, 
it must be confessed that the immediate prospect 
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isalean one. But it is to be hoped that the present 
situation, exasperating as it is, will not lead to the 
adoption of equally unsound methods in this country. 
The burden of these subsidies is weighing heavily 
on other nations, and though there has been a revival 
of subsidised shipping in the United States, most 
countries are beginning to count the cost. On the 
long view, a policy of consolidation, retrenchment 
and improvement of efficiency, by the British indus- 
try, is likely to prevail, because it will set a pace 
which it will not be possible for other nations to 
follow indefinitely. Once the breakdown of these 
artificial conditions occurs it will be followed rapidly 
by improved freights and a large access of foreign 
orders for ships and marine engines to this country. 

During 1930, however, it must be recorded that 
foreign shipbuilders were able to increase their 
launchings as compared with our own decline. The 
outlook for 1931 is exceedingly black. A large 
reduction in world tonnage launched is to be antici- 
pated, and it is unlikely that the British industry 
will be able to maintain the 1930 proportion of a 
reduced total. This condition is likely to be reflected 
in that of marine engineering. 








NOTES. 


A GEORGE STEPHENSON MEMORIAL. 

Though the native visitors to the birthplaces at 
Ayr, Ecclefechan and Stratford-on-Avon largely 
outnumber those from the United States and the 
Continent, the reverse is the case with the little 
house at Wylam, in which George Stephenson 
was born. Here, Mr. R. W. Allen said, when 
unveiling a commemorative tablet at the Institution 
of Mechanical Engineers, on Friday, March 20, 
British visitors, amongst whom engineers might 
have been expected to predominate, were greatly 
in the minority. Nor, until recently, had the house, 
now some 200 years’ old, anything to distinguish it 
from others in the district. He recalled how, in 1929, 
the centenary of the famous Rainhill trials, the 
Institution, conjointly with the North East Coast 
Institution of Engineers and Shipbuilders, had placed 
a tablet on the house, recording it as the birthplace 
of George Stephenson, an attempt to purchase the 
house itself having failed. He had been present 
at the unveiling ceremony, and had thought that a 
copy of the tablet would be a fitting ornament to 
the premises of the Institution, in the hall of which 
there was little to remind members and visitors of 
its first President. He had accordingly consulted 
Professor Herbert Maryon, of Durham University, 
who had designed the tablet, and a replica in bronze 
had been cast in the works over which Sir Archibald 
Ross presided. This replica he had pleasure in 
asking the President to accept. Mr. Loughnan 
St.L. Pendred, in accepting the gift on behalf of the 
Institution, said that it gave him great pleasure 
that one of the last acts of his year of office should be 
of this nature. Engineers honoured their profession 
by their recognition of the great names in it. The 
tablet, which holds, in addition to the inscription, a 
bas-relief of the Rocket, has been placed on the 
wall on the landing of the first flight of stairs leading 
up from the entrance hall of the Institution building 
at Storey’s-gate, St. James’s Park. 

THE MANCHESTER ASSOCIATION OF ENGINEERS. 

We have more than once expressed the opinion 
that the division of the British Industries Fair into 
two sections, located respectively in London and 
Birmingham, militates against its effectiveness. 
The committee appointed by the Board of Trade to 
review the existing Fair procedure, however, recom- 
mended that the two sections sould be continued 
on their present sites, so that the Birmingham sec- 
tion appears to be firmly established. At the annual 
dinner of the Manchester Association of Engineers, 
the Lord Mayor of Manchester, in replying to the 
toast of ‘‘ The City and Trade of Manchester,” sug- 
gested that the city which he represented was a 
more natural centre for a provincial section on 
account of the character of the industries of the 
neighbourhood. He added that although Manches- 
ter was usually associated in people’s minds mainly 
with the cotton industry, it was actually the 
greatest engineering centre in the world. Whether 
any serious effort will be made to establish a section 





of the Fair in Manchester we do not know, but it is 
only fair to point out that Birmingham has estab- 
lished a very strong claim for the continuance of the 
heavy section at Castle Bromwich, in virtue of the 
untiring efforts of her Chamber of Commerce. 
Manchester, on the other hand, has appeared to lack 
faith in the efficiency of exhibitions as a means of 
advertising, although the real reason for their 
absence in the last few years may well lie in the 
particularly severe depression through which the 
trade of the district has passed. Both the Lord 
Mayor and Mr. A. R. Bellamy, who proposed the 
toast, however, expressed confidence in the future 
of Manchester, and cited many examples of the 
enterprise of her citizens in the past in support of 
their views. Both Mr. J. H. Batty and the Presi- 
dent. Mr. G. E. Windeler, who respectively proposed 
and replied to the toast of “‘ The Manchester Associa- 
tion of Engineers,” dealt mainly with the history and 
value of the Association, to which we have referred 
in reporting previous annual dinners. In the 
absence, owing to illness, of Mr. J. A. Robertson, 
the toast of ‘“‘Our Guests” was given by Mr. J. 
Frith, and replied to by His Worship the Mayor of 
Salford. 
ULTRASONICS, 


It is common knowledge that there are limits 
of pitch outside of which vibrations of the air 
become inaudible. In a lecture on Ultrasonics 
delivered at the Royal Institution on Friday evening 
last, Prof. F. Lloyd Hopwood said that these limits 
were respectively 20 vibrations and 20,000 vibra- 
tions per second, Notes of much higher pitch were, 
however, common, but it was difficult to obtain 
them free from parasitic vibrations of low pitch. 
Thus the lowest frequency with which the metal 
of %-in. bicycle ball could possibly vibrate was 
250,000 periods per second. This was far above the 
limit of audibility, and the tap heard when two such 
balls collided was not due to the vibration of the 
metal, but to vibrations set up, at the instant of 
contact, in the air between the two balls. Such 
parasitic sounds could be avoided by making use 
of a property of quartz discovered by Pierre Curie. 
If a slab were cut from a quartz crystal parallel to 
its optic axis, and subjected to pressure, the two 
surfaces were found to be oppositely electrified. 
Conversely, if the surfaces were oppositely electrified 
by extraneous means, the slab was compressed. 
This electrification could be effected by clothing 
each surface with an electrode of copper foil. If 
these electrodes were then coupled up with a valve 
oscillator, such as was common in wireless appara- 
tus, the quartz plate could be set pulsating with 
frequencies of 500,000 or more. The amplitude 
was, of course, extremely minute, but by immersing 
the vibrator in a tank of oil, standing waves could 
be produced by the reflection of the vibration from 
the surface of the liquid, and the amplitude of 
these might be considerable, just as was the case 
when an electrically maintained tuning fork was 
coupled up to one end of a string under appropriate 
tension. Though the amplitude of the fork vibra- 
tions was very small, those of the standing waves 
generated in the string might be very large. In some- 
what similar fashion, the standing waves produced 
in an oil bath by the quartz vibrator might be large 
enough not only to maintain a mound on the 
surface of the liquid immediately over the vibrator, 
but even to fling up particles of oil to a height of 
18 in. above the surface. If a test tube containing 
water was lowered into the oil, the vibrations were 
communicated to the water with a consequent 
rapid liberation of the dissolved gases. Heating 
effects were also obtained, whilst fish immersed in 
water traversed by these ultrasonic vibrations were 
killed in the course of a few seconds. Aquatic 
plants and animalcule could also be destroyed, but 
the effect on bacteria and on the viruses of different 
diseases was variable, the virulence appearing in 
some cases to be enhanced, whilst in others the effect 
might be nil, or the virulence reduced. 


THE MINERAL RESOURCES OF THE BRITISH EMPIRE. 


Proposals have recently been put forward by 
some European statesmen for the creation of some 
form of Confederation of European countries, the 
object being to counterbalance, to some extent, the 
economic forces of the United States. This matter 





was referred to at some length by Sir Robert Horne 
in the course of an address on “The Mineral Re- 
sources of the Empire,” delivered at the Imperial 
Institute, South Kensington, on February 19 last. 
He stated that, however possible it might be to 
identify the interests of the British Isles with the 
Continent of Europe, no scheme was feasible 
which would bring the Dominions of the British 
Crown into such a community of mutual interests. 
It, therefore, became of immediate interest to 
consider what resources the Empire, as a whole, 
could bring to its own maintenance, and what 
prospects it had of holding its own in competition 
with the great forces which seemed destined to 
grow up in the modern world. With regard to 
mineral resources it could be said that, more than 
any other country, or existing confederation of 
countries, in the world, the British Empire could 
rely upon itself for its supplies of the chief minerals 
and metals upon which the strength of a nation 
mainly depended. We, as an Empire, produced 
one-fifth of the world’s supply of coal, 73 per cent. 
of the world’s gold, 15-8 per cent. of the silver 
output, 8 per cent. of the copper ore, 47 per cent. 
of the tin ore, 30 per cent. of the lead ore, 22 per 
cent. of the zinc ore, 44 per cent. of the manganese, 
90 per cent. of the nickel, 64 per cent. of the 
chromium, 90 per cent. of the asbestos, and 10 per 
cent. of the bauxite. In the case of asbestos, nickel, 
tin, coal and mica, we were producing considerably 
more than we ourselves consumed, and our outputs 
of cobalt, lead, zinc, silver, manganese and cadmium 
were also in excess of our requirements. The 
four principal minerals which, at present, we had 
to procure from sources outside the Empire were 
copper, bauxite, iron ore, and petroleum. Although 
we were deficient in Empire supplies of petroleum, 
we possessed vast deposits of coal, sufficient for the 
needs of the British Commonwealth for some 
centuries to come. Furthermore, there were 
prospects of great supplies of oil from coal by the 
hydrogenation process, and, moreover, the firing 
of ships’ boilers by pulverised coal was being 
applied to an increasing extent. Again, while at 
the present time our production of copper was 
small in comparison with the world total, it seemed 
certain that the deposits found in Rhodesia would, 
in the future, give a yield which would constitute a 
very appreciable proportion of the world’s supply. 
The consideration of our resources, both immediate 
and potential, was calculated to give confidence to 
the most pessimistic and to rejoice the hearts of 
those who believed that in the closer union of our 
vast Dominions, and the better exploitation of 
their resources for the benefit of the nations of the 
Empire, lay the assurance of a greater day than 
even yet had dawned for British people throughout 
the world. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE annual general meeting of the Institution 
of Mechanical Engineers was held on Friday, 
February 20, at Storey’s-gate, St. James’s Park. 
The chair was occupied during the early part of the 
proceedings by the retiring president, Mr. Loughnan 
St. L. Pendred, and later by the new president, 
Lieut.-Colonel E. Kitson Clark. 








THE Late Str Caarues A. Parsons. 


Before any business was proceeded with, the 
President referred to the loss sustained to the 
Institution, the nation, and the world, by the 
recent death of Sir Charles Parsons, an engineer who, 
he said, would hold in the pages of history a place 
of equal fame and honour with Savery, Newcomen, 
Watt, Trevethick, and Stephenson. 


PRESENTATION OF PRIZES. 


After the ordinary formal business had been 
despatched, the prizes gained during the past year 
were presented by the President. These prizes 
were awarded as follows :—Thomas Hawksley Gold 
Medal to Mr. K. Baumann; a Thomas Hawksley 
Premium to Mr. V. E. Pullin; Thomas Lowe Gray 
Prizes to Mr. Albert Eagle, Mr. R. M. Ferguson, and 
Mr. R. J. N. Willcox ; and the Willans Premium to 
Mr. F. Hodgkinson. The thanks of the Institution 
were extended to Professor E. G. Coker and Mr. 
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H. L. Guy, whose papers were not eligible for 
award. Graduates’ prizes were awarded to Mr. 
C. S. T. Paul, Mr. J. Dearden, Mr. A. B. Winter- 
bottom, and Mr. J.C. Sahney. A students’ examina- 
tion prize was awarded to Mr. Graham Cowton. 


ANNUAL REPORT. 


Mr. Pendred then moved the adoption of the 
Annual Report, and invited discussion thereon. 
Mr. W. F. Cully, in his comments, said he thought 
that the rate of growth in membership was not 
sufficiently rapid. Could the Council do anything 
to make membership more attractive, easier to 
obtain, and less expensive ? With regard to the 
accounts, he would ask whether there was any 
particular reason for maintaining the debenture fund, 
as apparently there was enough money to redeem the 
debentures this year. He did not think it was 
quite right to credit the investments with their 
market value on May 18, 1917. Mr. Pendred, in 
reply, said that the membership committee examined 
the qualifications of proposed members with great 
care, and while it was very desirable that the rate 
of growth of the Institution should increase, it was 
of equal, if not greater, importance that the quality 
of the membership should be considered. Mr. W. 
Reavell, as chairman of the Finance Committee, 
said that the debentures could only be redeemed 
when they were offered, and as this occurred they 
were redeemed. The maturing date was at the 
close of the present year, and the remainder would 
then all fall in, and would be redeemed. 

The report was then passed. It is summarised 


as follows :— 

THE eighty-fourth annual report showed a net increase 
on the roll of membership of 261 names, the total now 
having reached 11,006. The additions during the year 
numbered 945, and comprised two honorary members, 
110 members, 316 associate members, 27 associates, 
233 graduates, and 257 students. Of the deductions from 
the roll, a total of 684, transfers accounted for 288, the 
remainder being due to deaths, resignations, &c. Among 
the losses by death was Dr. Daniel Adamson, president, 
1929-30, Eng. - Lieut.-Commander W. H. Reynolds, 
R.N.R., chairman of the South Wales Branch in 1925, 
and Mr. Russell Sinclair, Chairman of the Australian 
Advisory Committee. Mr. J. J. Bleckly was elected a 
member in 1867, and was therefore one of the oldest 
members. The total revenue was 34,168/., as against 
37,8911. last year. In spite of this substantial decrease, 
however, a sum of 5,0001. was carried over to the 
general reserve fund, leaving a balance of revenue 
over expenditure of 134/., as compared with 603/. last 
year. The Charter of Incorporation had been approved 
by His Majesty the King, and was sealed on April 22, 
1930. A new branch of the Institution, known as the 
Southern Branch, covering Dorsetshire, Hampshire and 
Sussex had been founded, and was inaugurated on 
January 8, 1931. 

Research work for the Alloys of Iron Research Com- 
mittee had continued at the National Physical Laboratory 
under Dr. Walter Rosenhain, and the investigation of the 
equilibrium diagram of the iron-silicon system had been 
completed. Work on the alloys of iron and chromium 
and iron and manganese was being continued. The 
Cutting Tools Research Committee, under Sir John 
Dewrance, had presented a report by Mr. E. G. Herbert 
on the completion of his investigation of the hot-hardness 
characteristics of modern tool steels and alloys. Pre- 
liminary work had been done on the treatment of metals 
by rotating magnetic fields. The Marine Oil-Engine 
Trials Committee, under the chairmanship of Eng. Vice- 
Admiral Sir George G. Goodwin, had completed the 
shore trials of the port main engine of the motor-vessel 
Polyphemus, and had also conducted trials at sea of the 
ship. The Steam-Nozzles Research committee, under 
Mr. W. H. Patchell, had presented their sixth and final 
report in February, 1930. The nozzle-testing apparatus 
had been presented to the Science Museum, South 
Kensington. The Council had appointed a Welding 
Research Committee, with Mr. W. A. Stanier as chairman, 
to study modern methods of welding ferrous and non- 
ferrous vessels, with primary reference to pressure vessels. 
The work of the Wire Rope Research Committee under 
the chairmanship of the late Dr. Daniel Adamson had 
been continued at Woolwich Polytechnic under the 
direction of Dr. W. A. Scoble. Of the researches con- 
ducted in University laboratories, experiments on super- 
charging high-speed petrol engines had been continued. 
The investigation into the stresses in cams, rollers, wheels, 
and worm-gears had been continued, and the work was 
being extended in other directions. Research had been 
continued on the creep of metals under torsion and direct 
stress. Experiments had also been made on the possibility 
of intercrystalline corrosion at high temperatures. A 
grant of 1,000/. had been made to the British Engineering 
Standards Association for the years 1930 and 1931. 


APPOINTMENT OF AUDITOR. 

Mr. W. F. Cully proposed, and Engineer-Captain 
Teed, R.N., seconded, that Mr. Raymond Crane, 
F.C.A., be reappointed to audit the accounts of the 
Institution for the coming year. This was carried 
unanimously, 





ELECTION OF OFFICERS, &C. 


The result of the ballot for the election of officers 
was announced as follows :—President, Lieutenant- 
Colonel E. Kitson Clark; Vice-Presidents, Sir 
Archibald J. C. Ross and Mr. William Taylor; as 
Ordinary Members of Council, Mr. E. Bruce Ball, 
Lieutenant-Colonel A. E. Davidson, Mr. H. N. 
Gresley, Lieutenant-Colonel C. H. Kuhne (Associate 
Member), Mr. D. E. Roberts, Mr. Frederick Samuel- 
son, and Major S. J. Thompson. The following 
past-presidents were also appointed to serve upon 
the Council :—Mr. R. W. Allen, Mr. W. H. Patchell, 
Mr. L. St. L. Pendred, and Mr. W. Reavell, and the 
chairman of the local branches were co-opted in the 
same capacity. 

Mr. Pendred then vacated the chair in favour 
of Lieutenant-Colonel E. Kitson Clark. The new 
President’s family, Mr. Pendred said, had had a 
long connection with the Institution, his grand- 
father and two uncles having all been Members of 
Council. Lieutenant-Colonel Kitson Clark was wel- 
come not only for his great knowledge of one of 
the important industries of the country, but as a 
man who had a degree of scholarship too rarely 
found amongst engineers. 

Lieutenant-Colonel E. Kitson Clark, in acknow- 
ledging his election to the Chair, said that the 
allusion made to his family’s connection with the 
Institution prompted him to say that his grandfather 
had known both George and Robert Stephenson. 
It was a source of some pride to him that the late 
Sir Charles Parsons had begun some of his earliest 
experiments in the Kitson foundry. 

Dr. H.S. Hele-Shaw, who was partly incapacitated 
owing to a motor accident, said that his presence 
there, in defiance of his doctor, showed how great 
a privilege he felt the proposal of a vote of thanks 
to the retiring President to be. In making it, he 
would refer to the report of the year’s work under 
that President. He thought it was an encouraging 
report, and, actually, he thought the growth of 
membership to be satisfactory. The work being 
done was excellent. It was only fair for him, as 
having been for many years chairman of the Exa- 
mination Committee, to acknowledge the valuable 
services of Mr. Cully when he was an Associate 
representative on it. As to the alleged slow growth 
of membership, admission was not being made 
easier. He had been succeeded in the chairmanship 
by an extremely able man, Engineer-Vice-Admiral 
Sir Robert B. Dixon. The applications for exemp- 
tion from the examination which had to be passed 
by everyone but senior men in the profession, were 
carefully scrutinised, and even if a thesis had to be 
written, this should not present difficulties, as 
every engineer should be able to write upon his 
own work. 

Fifty-two years ago, when he entered the Institu- 
tion, the membership was 1,100, and there were no 
examinations. Now, it was over 11,000, and, while 
students were admitted at the age of 16, it was 
necessary to subject them to an examination, even 
though this was more severe than the entrance 
test to many universities. He would like to refer 
also to the granting of the Royal Charter to the 
Institution, which had taken place during Mr. 
Pendred’s year of office. This was not a new 
proposal, but it would be safe to say that the delays 
which had occurred in applying for it had resulted 
in a more satisfactory Charter, and one that retained 
the liberty and freedom the Institution had always 
enjoyed. It was a matter of pride that it contained 
an important clause, to be found in no other Charter, 
namely, that which referred to co-operation with 
universities, other educational institutions and 
public education authorities for the furtherance 
of education in engineering science and practice. 
This was a tribute to the ungrudging way in which 
the Council had given their time to different Govern- 
ment Departments, and was a recognition of the 
work of the Institution jointly with the Education 
Department in bringing into working order the 
scheme of national certificates. 

Mr. E. R. Dolby supported the motion, and in 
doing so recalled his association, dating from some 
42 years ago, with Mr. Pendred’s father. 

Mr. Pendred, in briefly acknowledging the vote 
of thanks, referred to the loyal support he had 
received from the Secretary and the permanent staff. 





Tzsts oF STEEL SPRINGS. 


Of the two papers presented for discussion, the 
first was entitled “‘ An Investigation of Steels for 
Aircraft Engine Valve Springs,” by Captain Andrew 
Swan, Mr. H. Sutton, and Mr. W. D. Douglas. It 
was read in abstract by Captain Swan. We com- 
mence to reprint it, in abridged form, on page 314 
of this issue. The second paper was entitled 
“Fatigue Strength of Carbon- and Alloy-Steel 
Plates, as used for Laminated Springs,” by Mr. 
R. G. C. Batson and Mr. J. Bradley. We propose 
to reprint it in due course and, in the meantime, give 
a short summary. It was read in summarised form 
by Mr. Batson. 

Tests on complete laminated springs carried out 
at the National Physical Laboratory in 1925 and 
1926 appeared to indicate a source of weakness in 
the outer skin of the plates. The tests dealt with in 
the paper were made first to ascertain if any sub- 
stantial improvement could be effected in spring 
plates by the removal of the outer skin and later, 
when such improvement was found, to obtain infor- 
mation on the effect of heat treatment on the 
fatigue strength of the plates. The tests were 
chiefly made on single plates by submitting them 
to repeated loading at the rate of 1,000 to 1,500 
repetitions of stress per minute. The investigation 
showed that the condition of the surface layer of the 
plates was the principal factor in lowering the fatigue 
resistance of complete laminated springs below that 
appropriate to the known mechanical properties 
of the material. The machining of 4 in. from the 
surface practically completely removed the dele- 
terious layer, and in most cases probably a reduction 
of 10 to 15 thousandths of an inch would be 
sufficient. The surface effect was found to be due to 
hardening and tempering. Heat treatment of the 
plates after machining produced only a scarcely 
perceptible improvement. 

The discussion was opened by Dr. W. Rosenhain, 
who said that somewhat similar and connected 
work had been carried out under the Spring Steel 
Researches Committee in the Metallurgical Depart- 
ment of the National Physicai Laboratory. It 
was gratifying to find that many of the steels 
examined by Messrs. Batson and Bradley, and also 
those examined by Captain Swan at Farnborough, 
though heat-treated, perhaps, by the rather cruder 
works methods as compared with the more scrupu- 
lously careful ones employed at the N.P.L., gave 
results which were very much the same. It seemed 
that in some way the surface was damaged by heat- 
treatment. The method of handling all steels, not 
only that used for springs, subjected to stresses of 
the fatigue type without previous machining was 
becoming a matter of great importance. The differ- 
ence between a steel carefully and properly heat- 
treated, which had had its surface mechanically 
removed after heat-treatment, and the same steel 
with its heat-treated surface left on, was consider- 
ably greater than the difference between the 
commoner steel and the best that could be obtained. 
It was waste to use high-grade steel in the rough 
condition. At the same time, the machining of 
many parts was economically very difficult. 

If improvement had to be effected in a spiral 
spring after it had been coiled and re-heated, the 
metallurgical aspect became important, and when 
treating such steels it was essential not to damage 
the surface. If the damage was due to decarburi- 
sation only the solution was simple, as it was possible 
to prevent decarburisation in the laboratory, and 
would be possible also in works practice sooner or 
later. Whether this would be effective in curing the 
trouble was not yet certain. If the low fatigue 
value was due to something in the nature of cracks, 
it was not at all easy to detect them. In spite of 
searching for such cracks microscopically, it had 
been impossible to decide that such really existed. 
If there were some other change in the properties 
of the surface layer, that might determine the 
treatment to be adopted. At the National Physical 
Laboratory they were conducting an exhaustive 
investigation, the results of which would be looked 
forward to with great interest as possibly furnishing 
a means of utilising economically the very high- 
grade steels which modern metallurgy had provided. 

Colonel T. M. Hutchinson, referring to laminated 
springs, said that considerable troubles had arisen 
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with these during the war and still existed in colonial 
service and in India. When such failures were 
referred to the designers of the chassis, the blame 
was passed on to the spring makers and thence to 
the steel maker, but this did not help the user. 
In many cases, he thought, the springs were of 
inadequate design; in others the material was 
suspect. Examination of the surface of many 
broken springs, and even of springs which had not | 
failed, showed large surface cracks. It had been | 
sometimes suggested that the vehicles in which | 
failure had occurred had been over-driven or over- | 
loaded. The provision of stronger springs had | 
not always been successful. He thought that an 
important contribution had been made in the | 
paper on the causes which led to failure of springs 
by overstressing the moterial. 

Dr. H. J. Gough said that both papers dealt with | 





the same aspect of the fatigue question, viz., the | 


effect of form or condition on the material. Under 
the first, a rough surface and the profile round a 
non-metallic inclusion or a quenching crack might 
be taken into account ; under the second, the de- 
carburisation effect could be considered. It was a 
general law that the harder the steel the greater 
would the effect of those defects become. There 
was the possibility, not dealt with in the papers, of 
using some other material. Tests were being 
made, for instance, on one of the new aluminium 
bronzes, for which much was claimed. There was, 
however, still a very great future for steels. The 
National Physical Laboratory paper attributed 
spring defects to decarburisation, and the Royal 
Air Force paper confirmed that conclusion to a 
large extent. He would like to inquire whether, 
when a constant carbon content had been obtained, 
the macrostructure indicated a definite difference 
in the material. It was hardly practicable to con- 
template machining away the surface of a spring, | 
and what was wanted, therefore, was some other 
more practical method. Those engaged in research 
on this subject had evolved, he thought, a method 
which could be used in a works, and had nearly 
attained the full value of the real fatigue strength 
of the material in a very simple way. 

Mr. 8. L. Robertson, dealing with the internal 
stresses induced in spiral springs by heat treat- 
ment, particularly quenching, said this had been 
gone into by many metallurgists, but in no case 
had the effect of decarburised skin been taken into 
consideration. A material having a composition 
gradient from the outside to the centre would have 
stresses different from those of a uniform material 
which had been quenched in a similar manner. 
A section of a hard-drawn carbon-steel wire, which | 
he exhibited, showed an outside layer of practically 
pure ferrite. This ring was about 30 per cent. of 
the cross-section, and the mechanical weakening | 
would be out of proportion to the visual effect under | 
the microscope. From the microscopic sections in | 
the paper it would appear, in one case, from the | 
area actually photographed, which was 0-005 in. | 
in diameter, that there would be some 40,000 such | 
inclusions as that shown in every square inch, 
indicating the use of very dirty steel. He could 
not agree that cleaning the wires after heat-treat- | 
ment by an anodic process was sound. Corroding | 
chemicals, such as ammonium chloride, would have | 
a grave effect on the subsequent fatigue properties. | 

Mr. C. E. Squire said that while the high-carbon 
steel referred to in the paper might be suitable for 
tensile stresses, it was quite unsuitable for torsional 
stresses. It was about the worst steel the spring 
maker could use. There were shear stresses in 
a spring, as well as torsional stresses, at right angles 
to the axis of the wires, and another shear stress 
along the axis. Longitudinal and radial cracks 
and slag inclusions had been mentioned, pointing 
to defective material. Such defects probably 
came from the originalingot. It was hardly possible 
to produce longitudinal cracks of the kind men- 
tioned by quenching unless defects already existed. 
The material which was a medium carbon steel 
was about as bad as it could be. Springs were 
worked with a very low factor of safety, and it was 
of great importance that the methods of estimating 
the stresses on a spring should be accurate. 

Many years ago he had been unable to reconcile 





results obtained with springs in practice with those 
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from laboratory tests. The discrepancies were 
disturbing, and the formule by which the stresses 
were calculated had been examined. The con- 
clusion was reached that the latter were based on 
incomplete assumptions. Taking the stresses in 
the spring as torsional stresses, these were inversely 
proportional to the length, and it was assumed 
that all the layers of the wire were the same length 
as the axis. This was not the case; the layers 
next to the mandrel were shorter than those on the 
outside. The stresses on the inside were, therefore, 
higher by from 10 per cent. to 50 per cent. The 
shear stresses would be affected by the ratio of the 
diameter of the coil to the diameter of the wire. 

The President, in closing the proceedings, invited 
the authors to send in written replies to the 
discussion, and thanked them for submitting their 
papers. 

The meeting terminated with the announcements 
that an informal meeting would be held on Friday, 
March 6, at 7 p.m., when Mr. A. M. Hug would 
give a lantern lecture on ‘“‘ The Netherlands East 
India State Railways and Electrification,” and an 
ordinary general meeting would take place on Friday, 
March 20, at 6 p.m., at which a paper would be 
presented by Mr. Rupert S. Allen and Mr. W. E. W. 
Millington on “‘ Modern Methods of Raising Water 
from Underground Sources.” 








INSTITUTION OF HiGHway ENGINFERS oF WEST 
AUSTRALIA.—A new association, bearing the somewhat 
lengthy title of Institution of Local Government and 
Highway Engineers of West Australia, was recently 
constituted at the University of Perth. Mr. D. L. 
Davidson has been elected foundation president, and the 
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membership stands at 50. 








ELECTRICALLY-OPERATED 
MOULDING MACHINE. 

In describing the exhibits at the British Industries 
Fair, we dealt, on page 227, ante, with a sand-mixing 
machine shown by Messrs. Pneulec, Limited, Mafeking- 
road, Smethwick. The same firm are showing the 
moulding machine illustrated on this page, which 
represents a new and extremely interesting develop- 
ment in foundry practice, in that the machine is elec- 
trically operated. The machine is intended for split 
pattern plate working, the mould being rammed in 
two halves. The ram carrying the pattern table is 
made from non-magnetic P.M.G. metal, and is pro- 
vided with a laminated-iron core surrounded by a 
heavy copper coil. The coil is in the body of the 
machine, and is completely protected from sand or 
moisture. The lower portion of the ram passes into 
a dash pot to regulate the speed of operation. The 
ram plate is mounted on the lower end of a heavy screw 
passing through a strong bridge piece at the top of the 
machine, the height of the plate being adjusted by 
means of a large hand nut above the bridge. The mould 
is rammed on the upward stroke by energising the 
solenoid, and on completion of the stroke, the pattern 
plate and box fall by gravity, the box dropping on to 
the four corner stools after it has fallen about half an 
inch, and the pattern plate continuing to descend until 
the pattern is clear of the box. To facilitate the box 
being lifted off, the bridge piece is held on one side by a 
hinged arm, which can be swung down out of the way 
of the box, as shown, and the bridge then swings clear 
on the rear steel column. The arm is held at the top by 
a quick-acting catch. The stool rods on which the 
box rests, are provided with notches, and are held up by 
triggers registering with the notches. The triggers 
can be withdrawn from the rods by pressing down the 
two levers, one on each of the front stool brackets, the 
two rear triggers being operated by the chains shown. 
On pressing down the two levers, the stool rods fall 
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down clear of the pattern plate. The head of the ram 
is provided with a shroud in the form of a large hand 
nut, which serves the double purpose of preventing 
sand coming into contact with the ram, and adjusting 
the travel of the ram. The machine illustrated has a 
maximum stroke of 4 in. The stool rods are provided 
with adjustable heads similar to valve tappets, and 
different types of heads can be fitted to suit various 
pattern plates. The stools themselves can be moved 
away from, or towards, the centre of the machine, by 
loosening a stud bolt. An indicator scale is fitted on 
the swinging bridge support to show the length of the 
stroke. The action of the machine is smooth and 
entirely free from jerking, and the only control consists 
of a knee-operated switch mounted on a separate 
column in the front of the machine as shown. The 
machine can only be operated on a direct-current 
supply, so that if the foundry supply is of the alternat- 
ing-current type, a small motor generator must be 
installed. One such machine, however, is sufficient 
for a number of moulding machines. The machine, 
which is manufactured by Messrs. British Insulated 


Cables, Limited, can be operated very rapidly, and | 


about 60 moulds can be made per B.O.T. unit. 








LETTERS TO THE EDITOR. 


THE POSSIBLE EFFICIENCY OF 
RECENT LOCOMOTIVES. 


Sir,—The paper by Mr. H. N. Gresley in your issue of 
January 30 on High-Pressure Locomotives provides 
ample food for thought. Perhaps the following 
comments may be cf interest with regard to the increase 
in efficiency possible with the new designs of locomotive 
described in the above paper. 

The overall efficiency of a locomotive is rightly taken 
as 

Drawbar horse-power-hours affected. 
Thermal value of coal burnt. 


but in order to obtain an idea of possible improvements 





| in the cylinders as a fraction of that obtained on the 
| steam cycle adopted with frictionless and adiabatic 
| expansion of the steam, indicated engine efficiency 
| being increased by more complete expansion of the 
steam in the cylinders, lower condensation losses, and 
| lower losses due to pressure drop through valves ; 
| propulsion efficiency shows the amount of power 
| developed at the drawbar coupling as a fraction of the 
| indicated power developed in the cylinders, propulsion 
| efficiency being increased by lower mechanical losses 
and lower wind-resistance losses, the latter being of 
greater moment in the case of high speed locomotives. 
It will be best to set downasin Table I the theoreti- 
cal thermal cycle efficiencies of the locomotives dealt 
with in Mr. Gresley’s paper, and the reductions in coal 
consumption possible due to the increase in theoretical 
thermal cycle efficiency compared with standard 
practice ; then, to consider the actual coal and steam 
consumption figures given by Mr. Gresley for two types 
of locomotive using steam at 850 Ib. per square inch ; 
and, finally, to consider the possible improvements in 
coal consumption of future steam locomotives. 
The performance of the Schmidt-Henschel and 


| Winterthur high-pressure locomotives may be set 
| down as in Table IT. 


With regard to the possible reductions in the coal 











TABLE II, 
| | | Theo- Indi | 
oer , retical > | Pro- 
Type of — _— Thermal Seniue pulsion 
Locomotive. | gion cy. | ciency. ag Effi- ane 
ciency. ciency. 





(4) | | 
Schmidt—Hen- per cent. per cent. per cent. 
schel (early 
designs) 


| 
|per cent.'per cent. 


| 
9:40 | 67 | 


24-1 75° | 77-5* 





ese | 75-08 
| 


(5) 
Winterthur 








8-40 | 59 | 28-0 





* From the data given it is not possible to assess the indicated 


| engine efficiency and the propulsion efficiency separately, but 


in the steam locomotive, it is useful to sub-divide the | their product is known. 


TABLE I.—Tueoreticat Errictenctrs oF STEAM LOCOMOTIVES. 









































| Reduction in Coal 
| pap ng ea due 
" the Improve- 
| Theoretical 
Case. Description of Thermal Cycle. | Efficiency of | Ment in Theoreti- 
| ‘Thermal Cycle cal Thermal Cycle 
‘ Efficiency 
compared with 
Case (1). 
| 
(1) | | Per cent. Per cent.* 
Normal practice ..| Generation of steam at 250 Ib. per square inch absolute and | 19-4 — 
| 700 deg. F. from feed water at 60 deg. F. | 
(2) | 
Normal practice + feed Generation of steam at 250 Ib. per square inch absolute and 21-25 8-5 
heating 700 deg. F. from feed water heated by exhaust steam to 
| 180 deg. F. 
(3 
L.N.E.R. No. 10,000 ; | Generation of steam at 450 Ib. per square inch absolUte and | 22-4 13-5 
| 700 deg. F. from feed water at 60 deg. F. | 
(4) | 
Schmidt-Henschel (early | 60 per cent. of power is developed from steam generated at 24-1 19-5 
designs) 850 Ib. per square inch absolute and 760 deg. F.; 49 per cent. | 
of power is developed from steam generated at 200 Ib. per 
square inch and 700 deg. F. Feed water is heated by exhaust 
steam to 180 deg. F. 
(5) 
Schmidt-Henschel (im- Generation of steam at 850 lb. per square inch absolute and 28-0 30-5 
proved designs) or 700 deg. F. from feed water heated by exhaust steam to 
Winterthur high-pressure 180 deg. F. 
locomotive | 
(6) 
Schwartzkopff- Loeffler The high-pressure cylinder is fed with steam generated at 1,700 33-7 42-5 
locomotive (5 per cent. Ib. per square inch absolute and 900 deg. F. The exhaust 
of total power generated from the high-pressure cylinder is condensed in an evaporator | 
is assumed to be absorbed to generate saturated steam at 225 Ib. per square inch absolute. | 
by feed and steam circu- This steam, superheated by flue gas to 640 deg. F., is fed to 
lating pumps) the low-pressure cylinder. The feed water to the evaporator 
is heated to 180 deg. F. by exhaust steam from the low- 
pressure cylinder | 





* Coal burnt in Case (1). 


overall efficiency thus: overall efficiency of locomotive 
= boiler efficiency Xx theoretical thermal cycle 
efficiency x indicated engine efficiency x propulsion 
efficiency, where boiler efficiency shows the efficiency of 
conversion, of heat in the coal to heat given up for the 
formation of steam, boiler efficiency being increased 
by more complete combustion of the fuel, higher 
percentage of CO, in the exit flue gases, and lower 
temperature of the exit flue gases; theoretical thermal 
cycle efficiency shows the amount of work theoretically 
obtainable from unit heat given up by the fuel for the 
formation of steam, if expansion of the steam were 
frictionless and adiabatic, theoretical thermal cycle 
efficiency being increased by higher initial steam 
temperatures ‘and pressures, lower exhaust pressure 
reheating, and feed heating ; indicated engine efficiency 
shows the amount of indicated power actually obtained 


consumption of future steam locomotives, the following 
conclusions may be drawn :— 

(1) As well as improving the thermal cycle efficiency, 
it is vitally important to improve boiler efficiency. In 
power station and marine practice boiler firing is 
controlled by exit temperature and percentage CO, 
content of the flue gases, boiler efficiencies up to 85 
per cent. being maintained on varying loads. There 
seems no reason why, in the case of the L.N.E.R. 
No. 10,000 and the Schwartzkopff-Léffler locomotives, 
pulverised fuel firing should not be adopted, and the 
same high efficiency be obtained, the air rate and coal 
rate being adjusted for maximum efficiency under all 
load conditions. Preferably pulverised fuel would be 
supplied to the locomotive tender. 

(2) Provided the boiler efficiency remains the same, 





preheating the feed water with exhaust steam should 


effect for moderate boiler pressures a saving in the fuel 
consumption of some 8 per cent. 

(3) Raising the pressure to 450 lb. per square inch, 
as in the case of the L.N.E.R. No. 10,000 locomotive, 
should reduce the fuel consumption to about 87 per 
cent. of that required in the case of steam generated at 
250 Ib. per square inch, as is standard practice at 
present. 

(4) The steam cycle adopted by the Schwarzkopff- 
Léffler locomotive should enable the fuel consumption 
to be reduced to about 63 per cent. of that obtained 
with present standard practice. 

(5) The practicability of the Schwartzkopff-Léffler 
locomotive does not depend on the reliability of joints, 
but on the possibility of satisfactory lubrication and 
sealing of the high-pressure cylinders, and on the 
possibility of completely stopping priming in the high- 
pressure evaporator drum, so that scaling in the 
high-pressure superheater elements does not occur. 

(6) Considerable economies could be effected by 
installing a thermal storage plant at locomotive sheds, 
so that the heat in the water in a locomotive boiler, 
when it was blown down, was not wasted. 

(7) The shape of the L.N.E.R. No. 10,000 locomotive 
should considerably increase the propulsion efficiency 
compared with standard practice, owing to the reduced 
wind resistance. It would be interesting to determine 
the value of this improvement. 

(8) The maximum overall efficiency of the Schwartz- 
kopft-Léffler type of locomotive, when developed, might 
attain 18 per cent. ; this figure would be achieved with 
a boiler efficiency of 81 per cent., an indicated engine 
efficiency of 80 per cent., and a propulsion efficiency of 
82 per cent. 

Yours faithfully, 
A. H Warina. 

18, Cleveland Avenue, 

Norton-on-Tees, 
Co. Durham. 
Feb. 11, 1931. 








ENGLISH SCIENTIFIC WRITING. 
To THE EpitTor oF ENGINEERING. 


Sir,—I have read with great interest the pleasing 
article on “English Scientific Writing” in your 
February 6 issue. The construction of a scientific 
paper, in common with most other forms of writing, 
is much more than the mere presentation of facts, as 
you point out. The manner of their presentation is 
of first importance, it eliminates a mere array of 
‘goodly words,” it replaces confusion with clarity, 
in short, it introduces ease where formerly something 
less than ease existed. Nevertheless, it is question- 
able whether anything more than ease characterises 
even the best of scientific writings, and grace is con- 
spicuously lacking from most of them; and it is 
grace that makes a science—the science of writing— 
into an art. The choice of the word, not only the 
‘right’ one, but the word which is pleasing to the 
eye, resonant to the ear and satisfying to the brain ; 
the turn of the phrase, first into a good flowing stream 
then by conjunction into an irresistible torrent, the song 
of the words and the balance of the metre in phrase 
after phrase ; these and their like are the key to the 
difference between mere scientific interest and the 
irresistible mental attraction which overcomes all diffi- 
culties of understanding and, with consummate ease, 
absorbs with an intensity that produces permanence. 

A characteristic example of the wrong sort of writing 
is the paper which is full of references, cross-references, 
paragraph headings and footnotes; with a context 
which employs the dead language of the specification 
and a choice of words which defies parallel—in short, 
the embodiment of bewilderment and distastefulness. 
Such a construction is, no doubt, all right in its proper 
place, but that place is surely in works of reference 
and not in scientific literature intended to be read and 
understood with the least amount of inconvenience 
and remembered with both pleasure and permanence. 

I am, yours sincerely, 
L. C. Grant. 
c/o Merz and McLellan, 
Carliol House, 
Newcastle-upon-Tyne. 
February 17, 1931. 








MemoriAL SERVICES FOR Sir CHARLES Parsons.—A 
memorial service for the late Honourable Sir Charles A. 
Parsons will be held at Westminster Abbey on March 3, 
at3p.m. On the same day, at 2 p.m., a memorial service 
will be held at St. Nicholas Cathedral, Newcastle-upon- 


Tyne. 


Otp CENTRALIANS ANNUAL DINNER.—The twenty- 
eighth annual dinner of the Old Centralians, the old 
students’ association of the City and Guilds (Engineering) 
College, will be held at the Connaught Rooms, Great 
Queen-street, London, W.C.2, on March 6, at 7.15 for 
7.30 p.m. Tickets are obtainable from Mr. W. F. 








Simonson, 61, St. Mildred’s-road, Lee, S.E.12. 








310 


ENGINEERING. 


[FEB. 27, 1931. 














LABOUR NOTES. 


_SEVERAL of the resolutions which have been set down 
for discussion at the annual conference of the Indepen- 
dent Labour Party in April are industrial rather than 
political. A Lancashire resolution invites the gathering 
to declare that unemployment is ‘‘ a permanent social 
evil which can only be met with bold, challenging, 
socialist proposals,”’.and urges it to “ reject with disdain 
the quack remedies of the Labour Government, Messrs. 
Lloyd George and Oswald Moseley, believing them to 
be dangerous and misleading tendencies calculated to 
direct and influence Labour’s contribution to the prob- 
lem along purely negative lines.” The party’s own 
solution of the problem is given under three heads— 
increased working-class purchasing power, a 44-hour 
working week and public ownership. Sheffield, how- 
ever, suggests a working week of 30 hours. 


Rugby, Leicester and King’s Norton, in a joint resolu- 
tion, regret the policy of the Government “ in assisting 
the rationalisation of capitalist industry with a view 
to recapturing foreign markets.” The delegates are 
invited to demand “ that in every case where rationalisa- 
tion is assisted by Government funds and organisation, 
there shall be provision for a shortening of working 
hours, compensation for displaced workers, and a 
corresponding measure of Government control.” ‘‘ To 
sponsor these and other suggestions that may arise ” 
the setting up of a National Industrial Council is 
proposed. ‘‘ This conference,” runs a Birmingham City 
and Derby resolution, ‘‘ while recognising that socialism 
stands for the abolition of waste human energy, con- 
demns the Government for endeavouring to bolster 
up the present unjust capitalist system instead of 
assisting courageously in the transformation of industry 
in a socialist direction. We believe the working-class 
of this country has been betrayed by the actions of 
the present Government in subsidising and assisting 
rationalisation of industry without making adequate 
provision for workers displaced.” 


Several long resolutions are on the subject of the 
“living wage.” Lancashire ‘calls on the working- 
class to compel the rapid transformation from capitalism 
to socialism as the only possible method of improving 
the standard of life of the working-class. Rugby 
“urges the inclusion in the I.L.P. living wage policy 
of a provision making it illegal to enforce wage reduc- 
tions.” 

Last week the Prime Minister had conferences in 
London with representatives of the National Con- 
federation of Employers’ Organisations and repre- 
sentatives of the Trades Union Congress General Council. 
An official report of his meeting with the employers 
stated that ‘Mr. MacDonald opened the discussion 
with the Confederation’s representatives on the 
question whether it was not possible for action to be 
taken by employers and workers to maintain good 
relationships, with a view to getting through the present 
period of depression, without conflicts in the industrial 
field. The employers said that no words the Govern- 
ment could use could deepen the impression they had 
of the gravity of the economic situation.” Of the 
meeting with the workers’ representatives, the official 
communication merely stated that “an informal 
discussion took place.” 

The Ministry of Labour Gazette states,that there was 
some fluctuation in the course of employment during 
January, but at the end of the month the numbers 
unemployed showed a net decrease as compared with 
the end of December, 1930, although they remained 
higher than immediately before Christmas. Among 
workpeople insured against unemployment in Great 
Britain and Northern Ireland, the percentage unem- 
ployed in all industries taken together was 21-5 at 
January 26, 1931, as compared with 20-2 at December 
22, 1930, and 12-4 at January 27, 1930. For males 
alone the percentage at January 26, 1931, was 22-1, 
and for females 19-9. At December 22, 1930, the 
corresponding percentages were 20-7 and 18-8. 


It is estimated that on January 26, 1931, there were 
approximately 9,128,300 insured persons, aged 16 to 
64, in work in Great Britain. This was 269,300 less 
than a month before and 935,700 less than a year 
before. At January 26, 1931, there were 1,875,330 
persons on the registers of Employment Exchanges 
in Great Britain who were out of a situation. This was 
108,932 more than a month before, and 799,231 more 
than a year before. The total on January 26, 1931, 
included 1,365,126 men, 61,937 boys, 394,842 women 
and 53,425 girls. It was made up approximately of 
1,313,000 insured persons who had paid at least 30 
contributions during the preceding two years, and there- 
fore satisfied the full contributions condition for the 
receipt of unemployment benefit; 455,500 insured 
persons who had paid less than 30 contributions during 





the preceding two years; and 106,830 uninsured 
persons. The claimants for benefit, numbering 
1,697,928, included 254,645 men, 7,056 boys, 54,939 
women and 4,616 girls who had been on the register 
for less than one month. 


There were on the register in Great Britain 378,630 
men, 11,961 boys, 202,801 women, and 14,051 girls, 
who were on short time, or were otherwise suspended 
from work on the definite understanding that they 
were shortly to return to their former employment. 
The total of 607,443 was 167,187 less than a month 
before, but 275,013 more than a year before. Of 
persons who normally seek a livelihood by means of 
jobs of short duration, there were on the register 
107,041 men, 278 boys, 2,536 women and 22 girls. 
These are mainly employed in dock, harbour, river and 
canal service. The total of 109,877 was 7,778 more 
than a month before, and 26,887 more than a year 
before. 


Increases in the numbers unemployed occurred in 
a large number of industries, of which the principal 
included building and public works contracting, with 
the manufacture of bricks, tiles and cement; the glass 
industries ; engineering ; shipbuilding and ship repair- 
ing; the manufacture of metal goods; the woollen 
and worsted, jute, hosiery, lace and carpet industries ; 
textile bleaching, dyeing and finishing; the clothing 
industries, except hat and cap manufacture ; and the 
transport and distributive trades. There was an 
improvement, however, in the manufacture of pottery, 
steel, and tinplates, and in the motor vehicle, artificial 
silk yarn, linen, hat and cap, boot and shoe, and paper 
industries. eR 

In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported as operating in January, with 
the exception of those affecting about 100 workpeople, 
were all reductions, amounting in the aggregate to 
about 10,8001. in the weekly full-time wages of 166,000 
workpeople. Among the principal bodies of work- 
people whose wages were reduced were those employed 
in the textile bleaching, dyeing, &c., industries in York- 
shire and Lancashire and in Scotland, and workers 
employed by electricity supply undertakings in various 
districts in Great Britain. Other workpeople affected 
by reductions included iron miners and blast-furnace 
workers in Cumberland and Northamptonshire, blast- 
furnace workers in the Cleveland district, skilled wire 
drawers in the iron and steel wire manufacturing 
industry, brass workers at Birmingham, wool textile 
operatives in Scotland and in the Saddleworth, Yeadon, 
and Leicester districts, house painters in Scotland, and 
warehouse workers at Liverpool. 


The number of trade disputes, involving stoppages 
of work, reported to the Ministry of Labour as beginning 
in January was 37. In addition, 13 disputes which 
began before January were still in progress at the 
beginning of the month. The number of workpeople 
involved in all disputes in January (including work- 
people thrown out of work at the establishments where 
the disputes occurred, but not themselves parties to 
the disputes) was about 280,000, and the aggregate 
duration of all disputes in January was about 3,400,000 
working days. je 

The German Government have set up an Advisory 
Commission on Unemployment, which, according to 
the Federal Chancellor, Dr. Briining, is to study the 
problem of unemployment in all its aspects and to 
submit proposals to the Government. The Commission, 
which is under the chairmanship of Dr. Brauns, a 
former Federal Minister of Labour, is composed of a 
number of economists and authorities in matters 
affecting the labour market; neither employers nor 
workers are directly represented. 


At its inaugural meeting, the Commission agreed 
upon a provisional programme covering the following 
points :—(1) The productive organisation of unem- 
ployment relief ; (2) the distribution of work in accord- 
ance with considerations of labour market policy 
(placing of labour, reduction of working hours, workers 
with more than one occupation, extension of the 
school-leaving age, &c.); (3) prices and wages policy 
in relation to their effect on the labour market ; (4) the 
labour market and agriculture; unemployment and 
home colonisation ; (5) duty work ( Pflichtarbeit) ; labour 
conscription ; voluntary labour service ; the provision 
of work; (6) the direct relief of unemployment; the 
unemployment insurance, emergency benefit and poor 
relief systems; their conditions and limits, benefits, 
organisation and inter-relationship. 


An Act passed by the Finnish Parliament provides 
that any person who by violence or threats, by indignity 





towards a person or the infliction of injury or any other 
similar action contrary to law or morals. (1) prevents 
or tries to prevent another from doing or giving work, 
or (2) compels or tries to compel (a) workers to take 
part in a strike or otherwise to leave their place of work 
or to refrain from seeking work, or employers to stop 
work or to dismiss or refrain from engaging workers ; 
(6) workers or employers to perform humiliating acts 
or to pay a fee because they have done or given work 
during a stoppage of work at a place of work declared 
to be blockaded; (c) workers or employers to join 
an association, organisation or other combination or 
to leave such body, shall be punished by imprisonment 
for not more than one year or a fine, unless a severer 
penalty is prescribed by law for the action in question. 
These provisions are also to apply if an action of the 
kind specified is directed against some other person 
than the one whom it is intended to influence or 
persecute. eae: 
Further, if any person, owing to the fact that another 
person has taken part in activities in support of 
national defence or the maintenance of the present 
system of law and order, prevents or tries to prevent 
that person in the manner specified above from doing 
or giving work, or compels or tries to compel a worker 
to leave his place of work or refrain from seeking work, 
or an employer to stop work or to dismiss or refrain 
from engaging a worker, or any person to leave an 
association, organisation or other combination, he 
shall be punished by imprisonment for not less than 
three months or not more than one year, or in particular 
extenuating circumstances fined the equivalent of 20 
days’ income, unless a severer penalty is prescribed 
by law for the action. Any person who insults another 
for doing, or having done, or having given work during 
a stoppage of work at a place of work declared to be 
blockaded shall be punished as specified in section 1. 


At the end of January, 20,572 members of the 
Boiler Makers’ and Iron and Steel Shipbuilders’ 
Society were “‘ signing the books’ as compared with 
20,288 at the end of December. The number of members 
in receipt of superannuation benefit increased during 
the month from 4,841 to 4,860, and the number in 
receipt of sick benefit from 2,228 to 2,404. In January 
—which had to bear five weeks’ outlays—the expenses 
were 11,344/. 4s. 2d.; in December, they were 9,0701. 
8s. 9d. 


At February 16 the numbers of persons on the 
registers of employment exchanges in Great Britain 
were 1,895,896 wholly unemployed, 621,658 temporarily 
stopped, and 113,658 normally in casual employment, 
making a total of 2,631,212. This was 5,919 less than a 
week before, but 1,107,271 more than a year before. 
Of the total number, 1,896,834 were men, 71,666 
boys, 599,668 women, and 63,044 girls. 


At a meeting of the Unemployment Grants Com- 
mittee on Monday, a number of schemes of: works 
submitted by local authorities and other statutory 
bodies for the relief of unemployment were approved for 
Government grant. The estimated cost of the schemes 
so approved was 638,000/. to provide employment for 
approximately 2,100 men. Schemes before the Com- 
mittee for approval, which are now the subject of 
inquiry, number 1,088, and are estimated to cost 
16,900,000/. 





Representatives of the engineering trade unions met 
in London on Tuesday to consider the proposals relating 
to working conditions and wages submitted by Sir 
Allan Smith on behalf of the Engineering and Allied 
Employers National Federation. At the close of the 
meeting, it was stated that the various executives 
concerned had decided strongly to oppose the changes 
outlined by Sir Allan, and to submit their considered 
reply to his statement at a joint conference with the 
employers on March 11. 


The trade unions represented on the Railway Shop- 
men’s Council also met in London on Tuesday. The 
National Wages Board for the railways industry having 
concluded its hearing of the cases affecting the traffic 
grades, the Railway Companies are understood again to 
have approached the shopmen’s representatives on the 
subject of referring their differences to the Industrial 
Court. Tuesday’s meeting, however, decided once 
more to adjourn consideration of the matter on the 
ground that the unions concerned were not yet agreed 
upon the point. a and 

Mr. Ernest T. Weir, head of the American National 
Steel Corporation, is reported to have declared in a 
speech at Chicago recently that higher wages mean 
lower costs, because they tend to induce efficiency, 
and it is only through efficiency that lower costs can be 
obtained. 
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per square inch), and temperatures of from 15 deg. to 
550 deg. C. (59 deg. to 1,022 deg. F.), was reduced to a 
pressure of about 1 atmos. absolute by passing through 
an adjustable throttle valve. Measuring chambers 
containing a platinum resistance thermometer were 
placed before and after this throttling valve, with 
connections to manometers to give the pressures at the 
respective points. They are provided with electrically- 
heated covers, which are kept about 20 deg. to 40 deg. C. 
below the temperature of the walls of the measuring 
chambers, in order to reduce the losses and so give 
greater accuracy. 

The condenser is provided with a protecting cover, 
through which the cooling water flows. The water is 
heated to from 20 deg. to 75 deg.C. The thermometer 
at the hot-water outlet is also provided with a shield, 
through which the hot water flows. 

The feed water was heated in a closed container 
and deaerated. From this vessel it flowed through a 
cooler, being reduced to 15 deg. to 20 deg. C., and then 
led to the feed pump. The temperature was taken 


RESEARCHES ON HIGH-PRESSURE 
STEAM IN CZECHOSLOVAKIA AND 
THE ECONOMICAL OUTLOOK FOR 
HIGH-PRESSURE PLANTS.* 


By Dr. Janostav Havuicexk. 


In 1924 very careful consideration was given in 
Czechoslovakia to the question of the erection of an 
extra high-pressure steam plant, but it was found that 
insufficient information was available regarding the 
physical properties of such steam. The entropy tables 
of Stodola (1924) and Mollier (1925) had not then 
appeared, and, when published, were mainly based on 
extrapolation and the use of thermodynamic laws. 
It was therefore decided by Section IV of the Masaryk 
Academy of Work (M.A.P.) to instal a plant to enable 
measurements to be made of the total heat of steam 
at!pressures up to and over the critical pressure and 
temperatures up to 500 deg. C. This was done on the 











suggestion of the author, who directed the experiments. 


Since 1929, Professor L. Miskovsky, of the Technical | between the feed pump and the boiler by means of a 
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mercury thermometer. The temperature of the con- 
densate was also measured by a mercury thermometer, 
after which it was cooled and deaerated in an after- 
cooler. The gases released were tested, with special 
reference to the presence of hydrogen. The tests 
showed that, under steady conditions, up to 550 deg. C. 
(1,022 deg. F.) there was no formation of hydrogen 
| which pointed to dissociation of the steam.. Obviously, 
as a result of the lengthy continuous operation, the 
inner surfaces of the boiler and the other apparatus 
had acquired a protecting film. The condensate was 


Fig.3. TOTAL HEAT OF HIGHLY SUPERHEATED 
STEAM AS MEASURED AT THE MASARYTE 
ACADEMY OF WORK. (929-1930. 
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750 a) weighed. ; 
| After leaving the condenser the cooling water was 
700 [= PJ cooled to 20 deg. C. to avoid loss by evaporation, and 
o 30 100 150-200-250 =300 =350 = 400 | jed into two closed vessels placed on weighing machines. 
(2484.0) Pressure-Atmos.abs. —“encrerrmvc” | These were filled alternately. 





The feed pump is a single-cylinder plunger pump 
College at Prague, has taken the leading part in the | with mechanically operated suction valve driven by 
experiments, and in evaluating the results. | belt from an electric motor. The two or three rates 

The apparatus was installed in the central power | of evaporation at which measurements were made 
station at the Karolinenschacht of the Witkowitz | for each steam state, were provided for by the use of 
Mining Company in Moravska-Ostrava (Czechoslovakia). | different sizes of pulleys, and also, to some extent, 
It was described by the author in Section J2 of the| by adjustment of the setting of the suction valve. 
World Power Conference in London, 1928, in a paper | This pump is very liable to derangement, and was 
entitled “ Researches with High-Pressure Steam.” The | the cause of many of the difficulties, as the result of 
apparatus has since that time been altered in a few | Which many tests could not be used for calculation, 
details, and is shown, as it now exists, in Fig. 1, and | °F had to be regarded as of insufficient accuracy. The 
the photograph reproduced in Fig. 2. feed pump has since been reconstructed, this having 


The boiler consists of a coil of steel tube 20 metres in | been done in the summer of 1930. 
length and % mm. diameter. The coil acts as the secon- The electrical energy for heating was measured by 
dary of an electrical transformer, the heat generated by | Precision watt-meters. In addition to the platinum- 
the resistance to the flow of current being given up to | resistance thermometers used to measure the tempera- 
the water and steam. Control is effected by switching | ture of the steam before and after throttling, iron- 
on and off the supply to the primary, which carries from | Constantan pyrometers were used to determine other 
300 amperes to 500 amperes at from 20 volts to 40 | temperatures required for purposes of control, such 
volts. The coil thus serves as preheater, evaporator | 2 those of the boiler tube at four different points, &c. 


and superheater, and is very thoroughly insulated. All thermometers were checked from time to time 
The steam, or water, leaving the boiler at pressures | #ginst the standard instruments of the Academy, and 


of from 25 atmos. to 400 atmos. (368 Ib. to 5,880 Ib. | also at the Government Physical Laboratory at Berlin. 

The pressure in front of the throttle valve was con- 
tinuously measured by a gauge, in parallel with which 
there was also a weighing machine, oil pressure working 











_ * Abstract of Lecture delivered in Berlin in June, 1930, 
in connection with the World Power Conference. 
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on a plunger being balanced as far as possible by means 
of weights. The remaining excess or deficiency was 
obtained by means of an indicator with a calibrated 
spring, such as is used for indicating steam engines. 
The pressure after the throttle valve was measured by 
means of a mercury column. 

Results of Tests.—Since 1926, as the result of about 
400 tests, the total heat of water and of steam from 
20 deg. to 500 deg. C. (68 deg. to 932 deg. F.) at pressures 
of 1, 25, 50, 100, 150, 200, 250, 300, and 400 atmospheres 
absolute (14-7, 368, 735, 1,470, 2,210, 3,680, 4,410 
and 5,880 lb. per square inch absolute) has been 
determined. In addition, a few points have been 
obtained at 1 and 25 atmospheres absolute (14-7 lb. 
and 368 lb. per square inch) up to 600 deg. C. (1,112 
deg. F.). The total heat at 500 deg. C. (932 deg. F.) 
at pressures from 1 to 400 atmospheres absolute (14-7 lb. 
to 5,880 1b. per square inch), based on the measurements 
in 1929-30, is shown in Fig. 3. The final check calcu- 
lations for this curve have not yet been completed, 
so that it can only be given here as subject to slight 
correction. 





y 


“~- 


We have found no formation of hydrogen in our 
experimental plant at 550 deg. C. (1,022 deg. F.) steam 
temperature, but at higher superheat there is con- 
siderable liberation. At about 590 deg. C. (1,094 
deg. F.) about 100 gm. per hour were produced in our 
apparatus. The protecting film was sufficient, in our 
case, up to 550 deg. C., but gave no protection above 
this temperature. From this and the results obtained 
by others it may be concluded that the upper limit for 
steam temperature is to be found about 550 deg. C. 
with steel superheaters. 

This limit has not been exceeded in high-pressure 
plants on account of other properties of steel. In future 
possible increases of superheat above this limit, serious 
consideration will have to be given to this question of 
the dissociation of water-vapour due to passing over 
hot tube surfaces. 


II. Economic OvuTLooK FoR HiGH-PRESSURE 
PLANTS. 


Only isolated plants have so far been installed by 
progressive undertakings for extra-high pressures, above 
100 atmospheres (1,470 Ib. per square inch). In the 
majority of cases these are experimental plants, 
intended to serve as a basis for the design of later 
extensions. There is, however, opposition to the 
introduction of extra-high pressure on utilitarian 
grounds, it being maintained that :— 

(1) The installation costs of an extra-high pressure 
plant are higher per unit of output than those for low 
pressure (20 atmospheres—294 Ib. per square inch) or 
intermediate pressure (40 atmospheres—588 lb. per 
square inch). 

(2) The maintenance costs are considerably higher 
in the one case than in the other. 

(3) The economy in fuel will not outweigh the alleged 
lower reliability of the extra-high pressure plants. 

With regard to points 1 and 2, it has been shown by 
Mr. G. Orrok, in his report to the World Power Confer- 
ence, Berlin, 1930, that exactly the contrary applied in 
American plants. 

The central power station at the Karolinenschacht, 
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in Moravska—Ostrava, has had a Léffler extra-high 
pressure plant in operation since 1925 at 130 atmos- 
pheres (1,910 Ib. per square inch) and 500 deg. C. 
(932 deg. F.) superheat. It has been demonstrated 
that the reliability of operation is the same with extra- 
high pressure as with low-pressure steam, that the 
maintenance costs per unit of output are the same in 
both cases—independent of the steam pressure, but are 
greatly affected by the design and equipment of the 
lant. 

. The Witkowitz Company: have given definite orders, 
in conjunction with a well-known electrical firm, for a 
large plant in Czechoslovakia. The total cost of this 
plant, comprising three 25,000-kw. to 30,000-kw. main 
turbines with buildings and all accessories, were 
17,750,000, 18,060,000, and 18,260,000 marks (870,0001., 
885,000/., and 898,000/.) for boiler pressures of 25, 40, 
and 130 atmospheres absolute (368, 588, and 1,910 Ib. 
per square inch absolute), respectively. The superheat 
temperatures in the three cases were 400 deg., 450 deg. 
and 500 deg. C. (782 deg. 842 deg., and 932 deg. F.), 
there being intermediate superheating (by steam) at 
16 atmospheres absolute (235 lb. per square inch abso- 
lute) to 360 deg. C. (680 deg. F.) in the extra-high 
pressure plant. The boiler plant consisted of four 
units in each case—vertical-tube boilers of 2,600 sq. m. 
and 2,400 sq. m. (28,000 sq. ft. and 25,800 sq. ft.) heating 
surface, respectively, for the two lower pressures, and 
Léffler boilers each having a capacity of 100 tons of 
steam per hour for the extra-high pressure. Each plant 
included two auxiliary turbines, each of 8,000 kw. for 
the lower pressures and of 9,000 kw. for the other plant. 
The total installed capacity was thus 106,000 kw. in 
the first two cases and 108,000 kw. in the third, the 
capital cost per kilowatt being 167-5, 170-3, and 
169 marks (8-211., 8-351., and 8-28/.), respectively, in 
the three plants. 

The capital cost per kilowatt installed being thus 
practically the same in all three cases, the fixed charges 
for capital and maintenance may be taken as equal 
for all steam pressures, for plants of the same standard 
of design, and can therefore be ignored in comparisons 
of the economy of extra-high pressure. 





different stages of the 30,000-kw. Brown-Boveri turbine 
are given in Fig. 5. 

Intermediate superheating by the use of high grade 
steam is thermodynamically inefficient, the advantages 
resulting from it being indirect, and due to the reduction 
of the moisture in the steam in the later stages of the 
turbine. As usually carried out, it involves the genera- 
tion of about 16 per cent. more steam, necessitating 
correspondingly large increases in the heating surfaces 
of the boiler and super- 
heater, apart from the cost 
of the intermediate-super- 
heater which may amount 





Fig.4. 


This turbine would generate 16,500,000 kw.-hr. 
net in 3,000 working hours, after deducting the con- 
sumption of the auxiliaries. Taking into account the 
extra cost of fuel, at 2 pf. per 10,000 cals., also amortisa- 
tion, interest and maintenance charges per annum 
for the extra capital cost, the cost per kilowatt-hour 
amounts to 0-58 pf. (0-07d.) compared with 1-86 pf. 
(0-23d.) for the 40 atmosphere plant to which jit 
is connected. An extra high-pressure turbine and 





to 20 per cent. of that of 





the main turbine with 
condenser. Better results 
would be secured if equip- 
ment were provided to 
drain away the condensed 
steam from the turbine, 


e 
> 


130/500 


Main Turbo-Generator 








or remove it from the 
steam, instead of re-evapo- 
rating it. 

An alternative is to re- 
superheat the steam in a 
superheater heated by the 
products of combustion. A 
modification of this is pos- 
sible in dealing with exten- 
sions to plants which are 
already equipped for a 
pressure of 40 atmospheres 
(588 lb. per square inch). 
In the latter case, a 
Léffler boiler could be pro- 
vided with a turbine which 
took the steam at 130 
atmospheres and 480 deg. 
C., the exhaust from this 
being returned to a super- 
heater incorporated with 
the boiler to be super- 
heated at 450 deg. C. at 





(2484.0) 





N.B. The numerical values 


50/36000 K.W. 
3000R.PM. 


























given are for a load of 30000KW. 
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TURBINE AT THE KAROLINENSCHACHT POWER STATION OF THE WITKOWITZ MINES, IN MORAVSKA-OSTRAVA. 
30/36000 K.W,120 ATMOS. ABS.A80°C, 
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Fuel Costs.—Analysis of the working cycles for plants | 40 atmospheres pressure before entering the main 
with steam at 20, 40 and 130 atmospheres absolute | steam range of the power station. 


It is convenient 


boiler of this type would thus be paid for in about 
1} years. 


In Czechoslovakia, as the result of the law for 
systematic electrification, i.e., the “‘ grid ’?\system, there 
are, altogether, 15 associated electrical companies with 
40 per cent. private capital, the remaining 60 per 


to instal the boiler and this preliminary turbine as a 
unit, keeping the pipe connections as short as possible. 
The cost of a boiler for an output of 100 tons per hour 
at 130 atmospheres and 480 deg. C., including the 


(294, 588 and 1,910 lb. per square inch absolute) 
shows that the net output per metric ton of toon, | 
measured at the generator terminals, after deducting 
the power required for auxiliaries, amounts to 194-7, 








232-8 and 294-4 kw.-hr. for the three pressures. | 
Further calculation shows that increasing the sgoet 
pressure from 20 to 40 atmospheres reduces the fuel 
consumption by 370 cals. (1,468 B.'"h.U.) per kilowatt- | 
hour, an additional saving of 420 cals. (1,665 B.Th.U.) | 
per kilowatt-hour resulting from raising the steam | 
pressure from 40 to 130 atmospheres. This is based | 
on an average load factor of 60 per cent. 

Converting this into money values gives the reduced 
costs of operation as shown in Table I. 

If the net profit of the undertaking amounts to 
6 per cent. on the capital cost of the plant, increasing 
the pressure from 40 to 130 atmospheres would improve | 
this to 7 per cent., with coal at the lower figure, and 
to 8 per cent. with coal at 4 pf. per 10,000 cals. 

The developments at the Witkowitz Company’s"power 
station at Karolinenschacht have taken place in three 
stages, as given in Table IT. 

The various pressures and temperatures throughout 
the plant are shown on Fig. 4, while data for the 





TABLE I, 


TABLE IT. 





| 40 atmosphere plant} 230 atmosphere plant 
Coal Price. | compared with compared h 

20 atmosphere plant | 40 atmosphere plant 

| 





(a) 2 pf. per 10,000 | 
cals. approx. 0- 6d | 
per 100,000 ; 

B ; 


-Th.U. “ 160,000 marks 182,000 marks 
(b) 4 pf. per 10,000 | 
cals, 1:2d. per | 
100,000 B.Th.U. 320,000 | 364,000 *” 





above intermediate superheater, feed pump to work 
from 40 to 130 atmospheres, and a 6,500-kw. preli- 
minary turbine, would be about 300,000 marks (14,700/.) 
more than that of a boiler for 100 tons per hour at 40 
atmospheres and 450 deg. C., which it would take the 
place of in making an extension. 





.| 1 Léffler boiler of 15 tons 
a 18,000-kw. turbine 
Engine Works. 

1928-1930 ..| 2 Léffler boilers, each of 50 tons per hour capacity. 

1930-1931 ..| 2 Léffler boilers, each of 75 tons per hour capacity, 

with a 36,000-kw. turbine by Brown, Boveri 

and Company, Baden. 


1925-1927 al hour capacity, with 
y 


the Erste Briinner 





cent. being provided by the State, districts and muni- 
cipalities. Three of these in Moravia are erecting a 
central power station in the Ostrava-Karviner district, 
commencing with 42,000 kw., but capable of extension 
to 160,000 kw. or 200,000 kw. at peak loads. The first 
installation of three Liffler boilers, each with a capacity 
of 75 tons per kour at 130 atmospheres and 500 deg. C., 
and two turbines each of 21,000 kw. output, has been 
ordered from the Witkowitz Company and the Skoda 
Works. The plant will be put into service in 1932. 
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Fig. 1. 


A large number of definite schemes have been| with a chamber, visible at the top of the pump in 
prepared for Léffler extra-high pressure plants for | Figs. 2 and 3, from which the supply is taken to the 
America, Belgium, Germany, France, Russia end | carburettor. A brass rod is mounted on the top of 
Czechoslovakia. | the plunger, and this passes through a float at the top, 

The excellent results obtained during many years | and carries an upper cup washer, a short iron sleeve 
operation of the Léffler extra-high pressure plants at| and a lower cup washer, in the positions shown in 
the Vienna Locomotive Works and in the Karolinen- | Fig. 2. he ? 
schacht power station will open the way for the intro-| The solenoid is energised through a make-and-break 
duction of such plants in other branches of industry, and | mechanism, which is contained in the central pump 
there is every prospect of rapid development in the| chamber at the level of the short iron sleeve. The 


construction of extra-high pressure plants in the near| mechanism comprises two small permanent magnets 
future. | which partially embrace the central tube, as shown in 


; | Fig. 3, and the iron rocker arm, visible in the same 
9 figure to the left of the magnet poles. The movement 
THE ‘‘MORISCOT” PETROL PUMP. of the rocker arm opens and closes the contact points 
THE great majority of road vehicles operating on | at the lower end of the rocker arm, these points forming 
petrol are now arranged with the fuel tank below the | part of the solenoid circuit. If the iron sleeve be 
level of the carburettor, and various systems have | moved up and down, it will alternately weaken the 
been evolved for delivering a regular supply of fuel| field between the upper and lower pole tips of the 
to the float chamber. The system in which advantage magnets by short-circuiting the flux, and will thus 
is taken of the low pressure in the induction manifold | cause the rocker arm to make and break the circuit 
to deliver the fuel to a small tank above the engine | containing the solenoid. 
has been most widely used, and has been found satis-| The solenoid is in permanent circuit with the car 
factory in the past. There is, however, an increasing | batteries, and assuming the engine to be running, 
tendency to-day to employ a pump delivering directly | fuel will be drawn from the upper chamber and the 
into the float chamber, and both mechanically and float will sink, allowing the plunger and rod to fall. 
electrically operated types have been developed. One| The iron sleeve will thus be moved across the magnet 
of the most recent pumps of the latter type is illus-| poles, closing the solenoid circuit. The plunger will 
trated in Figs. 1 to 3, annexed. It has been developed | then be lifted and the circuit broken, and the pumping 
by Mr. J. H. Morris and Mr. M. D. Scott, and is manu- | action set up in this way will continue until the delivery 
factured by Messrs. The S.U. Company, Adderley | is closed, or the passage restricted, by the action of the 
Park, Birmingham. | carburettor needle valve. In these circumstances, fuel 
Dealing first with the method of operation, the| accumulates in the upper chamber, raising the level 
branch opening into the bottom chamber, shown in| of the float, and with it the plunger and rod, until 
Figs. 2 and 3, is connected to the main petrol tank.| the contacts remain open and the pump ceases to 
This chamber is made of glass, and it will be noticed | operate. If the fuel is again released, the float will 
that it is detachable and contains a strainer through | fall until the lower magnet tips are again short- 
which the fuel passes to a central space below a plunger. | circuited, when contact will be made, and the pump 
The plunger, which is shown in section in Fig. 2, will again come into action. The beats of the pump 
and in elevation in Fig. 3, is of iron, and works in a/| are quite steady and regular for a given throttle opening, 
central tube forming part of the main pump casing. | about 20 strokes per minute corresponding to a con- 
The plunger is provided with a passage through the| sumption of 1 gallon per hour. The body of the pump 
centre, with a simple plate valve at the top, and there | consists of a die casting in a light alloy, on which no 
is a similar valve in the foot-piece on which the strainer | machining operations are required. The whole pump 
is mounted. The tube is surrounded by a solenoid, | can be dismantled by removing the bottom cover and 
mounted between large washers. The upper washers | unscrewing the nut which holds the base of the pump 
register with a shoulder on the central tube, and the | in position. 
solenoid is held in position by a nut screwed on to the} The pump is only 9 in. high, and as it is capable of 
lower end of the tube, and also serving to hold the pumping some 10 gallons per hour, it is suitable 
pump base on to which the lower chamber is clamped. | for the largest commercial vehicle engines. On account 
The upper end of the central tube is in communication | of its small size, no difficulty arises in finding a suitable 
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position for its location behind the dash. The total 
quantity of fuel in the pump never exceeds a quarter 
of a pint, and in the event of the car overturning, 
delivery automatically ceases. Fire risks are thus 
reduced to a minimum, and it may be pointed out in 
this connection that the electrical components of the 
pump are completely isolated from the fuel, so that 
should a spark occur at the contacts, it cannot possibly 
cause a fire. In the’event of the fuel tank running 
dry, the pump will re-prime itself so that in this 
respect it overcomes the occasional annoyance arising 
with other systems, while the fact that the fuel is 
delivered by gravity at atmospheric pressure is of 
great importance in securing efficient carburation. 
An indication that the strainer is becoming choked 
is given by the level of the petrol rising in the 
bowl. As a final feature, it may be pointed out 
that the pump does not contain any glands, or 
springs, and will therefore run for an indefinite period 
without attention. A sample pump was tested for a 
total period of 701 hours at the National Physical 
Laboratory, and was not opened up for examination 
or adjustment during that time. The total quantity 
of petrol lifted during the test corresponded to a run 
of 144,000 miles on an average car, a distance exceed- 
ing the total life in most cases. The rate of discharge 
only fell by 5 per cent. during the test, indicating a 
high resistance to wear. Taking the current consump- 
tion on intermittent working as proportional to the 
discharge, the test showed that with a petrol consump- 
tion of 2 gallons per hour the average energy required 
would be about 1-6 watts, or a little over a quarter of 
an ampere from a six-volt battery. 








British STANDARD SPECIFICATION FOR EXPANDED 
Metat.—The British Engineering Standards Association 
has published a standard specification, designated No. 
405-1930, for expanded metal (steel). The publication 
has been drafted by a sub-committee representative of 
manufacturers, users, and scientific organisations. It 
contains clauses dealing with the quality of the steel 
from which the expanded sheets are made, a standard 
method of: measurement for the size of mesh and a 
comprehensive table of properties and dimensions of 
expanded sheets, providing for 74 British standard sheets. 
It will be possible in future, therefore, to order these 
sheets to a definite British standard number. A descrip- 
tion of a test on the finished material, after being 
expanded, is included. Copies of the specification can 
be obtained, price 2s. 2d. each post free, from the B.E.S.A., 





Publications Department, 28, Victoria-street, London, 
8.W.1. 
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AN INVESTIGATION OF STEELS FOR 
AIRCRAFT-ENGINE VALVE SPRINGS.* 
By A. Swan, H. Surton, and W. D. Dovctas. 


CONSIDERABLE trouble has been experienced with 
valve springs owing to failures in service. They have 
to be used in positions of small compass, and in conse- 
quence of this and the large number of repetitions of 
stress they have to withstand, the duty they perform 
is arduous and necessitates the use of the best-quality 
materials. The fractures noted were usually typical 
of those due to fatigue, and occurred, in the majority 
of cases, at a point about one coil distant from the end 
of the spring. Surging of the springs was known to 
occur, and some experimental work was carried out at 
the Royal Aircraft Establishment to determine how 
far this might account for the failures. An apparatus 
was designed by Mr. Savage, of the Royal Aircraft 
Establishment, in which one or more springs operated 
by a cam could be studied stroboscopically, and the 
exact coil movements and positions during the rise 
and fall of the cam recorded to a magnified scale. 


research contemplated on valve springs and spring 
wires, a summary of the particulars of many service 
springs was made. Very diverse materials are used, 
ranging from cold-worked carbon steels to heat treated 
alloy steels, and the stresses also have a wide variation. 
In many cases only one or two springs of each type 
were experimentally tested, so that the remarks as to 
satisfactory service or otherwise should be considered 
in the light of the limited field of examination. Some 
typical fractures are shown in Figs. 4, 5, and 6. 

The first essential step was to carry out torsional 
fatigue tests on wires of selected compositions, these 
wires being of a diameter suitable for valve springs, and 
the range of shear stress undergone being comparable 
with that to which the springs are subjected in service. 
The duty of a valve spring is determined by the condi- 
tions of operation of the valve gear, and the force it 
has to impose on the gear can be separated into two 
parts. First, there is the force necessary to restrain 
the valve (the exhaust valve is in this respect the worst 
case) from opening automatically under cylinder 
depression, and, secondly, there is the force the spring 
| has to exert to keep the valve gear in contact with the 


the two ranges and being one which would provide 
data, at least safe, for springs possibly undergoing 
lighter duty. 

Spring-Steel Wires Investigated—The steel wires 
investigated were of the following types :—Low-carbon 
steel (commercial quality), L.C.; high-carbon steel 
(commercial quality), H.C.; silico-manganese steel 
(commercial quality), S.M.; cold-drawn carbon steel 
(high grade), C.D.C. ; chrome-vanadium steel (specially 
prepared), C.V.A.; and Swedish steel wire, K.16. The 
wires were supplied in coil form and were all of 0- 160-in. 
diameter (No. 8 I.W.G.), with the exception of C.V.A., 
which was 0-128 in. diameter (No. 10 I.W.G.). The 
L.C., H.C., and S.M. wires were of commercial quality. 
On the other hand, C.D.C., C.V.A. and K.16 were 
specially supplied for use in the manufacture of aero- 
engine valve springs, and were known to be of high 
quality. The C.V.A. wire had been manufactured in 
the following manner: (1) rolled down to %-in. 
diameter; (2) ground down to -in. diameter; and 
(3) drawn to final size. The K.16 wire was understood 
to have been produced from rough-machined ingots of 
Swedish steel, and had not been subjected to any 








It is not intended in this paper to deal in detail 
with the results obtained from these experiments, but 
only to consider the broad conclusions as affecting the 
spring failures.t It was clearly shown that the surging 
effect, as expected, reached a maximum at certain | 
well-defined camshaft speeds, these speeds being easily | 
calculable and dependent on the dimensions of the | 


ig.3. OUTER SPRINGS. 
DIAGRAMS SHOWING OUTER SPRING WHEN WAVE OF VIBRATION IS AT THE TOP. 
MEASUREMENTS WHEN TAPPET MEASUREMENTS WHENTAPPET |= MEASUREMENTS TAKEN WHEN 


1S ON BASE CIRCLE OF CAM. 1S ON TOP OF CAM. SPRING 1S VIBRATING ABOUT 
THREE NODES AND WAVE IS AT 
































springs, and, furthermore, that the maximum stress | EACH END. 

produced and the range of stress undergone might be | SPEED 1/006 R.P.M. SPEED 946 R.P.M. 

considerably increased by the surges. The latter effect 1:315" Mean 

is due to the vibration or surging causing closing and aes oo le pa 1-315" ------ >| 

opening of the spring coils, particularly at the end coils, | | 

additional to that produced by the normal closing of | tq nae” 

the spring due to cam action. The amount of the | ag 0-16" bi ad 

additional stress due to this cause varies according to | ; 5350" aie 

the design of the spring, and where there is little | i ——~p-—- |! - 

clearance between the coils, spring closure occurs SS 9-205" | 

before much incremental stress is produced. This - aa" %® : : 

fact may be used to control the maximum stress, but ) Se $ — 

results in noisy operation and clashing of the coils, : 0-235" ; ee 

which may be detrimental to the material. Some ‘ a 3 H 

measurements of the coil movements of springs having | ' 0285 H 

a normal clearance between the coils showed that the | po H ? 

maximum stress could be increased by as much as | - — om Se i 0-225" 

45 per cent., and in a typical case, where the range | ' rn = 

of stress due to cam action should have been from ap — 
(2521.A.) “BN NG” 





8 tons to 21 tons per square inch, the actual range while | 
surging was from 3 tons to 31 tons per square inch. | 
Fig. 3 shows the coil positions of a spring when surging. | 

The camshaft speeds at which vibrations occur are | 
relatively close together, and as few springs are abso- 
lutely identical in dimensions, one or more will be | 
found to be vibrating at all engine speeds. Unless | 
external damping of the vibration is adopted, the | 
surging has to be accepted and the stress increment | 
catered for. This stress, additional to that for which | 
the springs were designed, and which already repre- 
sented almost the full capacity of the wire, explained | 
in part many of the failures. Whatever be the capacity | 
of the wire, an allowance in stress for the surging effect | 














should always be made over and above the stress due 
to cam action. The surging can be damped out by 
suitably designed dampers arranged to produce the 
requisite pressure on the middle coils of the spring. 
It is considered, however, better practice to place the 
extra material in the springyrather than to introduce 
another piece of mechanism liable to fracture. As a 
result of the examination of a large number of spring 
failures, all the fractures, except those caused by over- 
stressing of the material, were due to some defect in 
the wire, and in many cases were initiated by a surface 
crack or flaw. These defects may be the result of slag 
inclusions or discontinuities in the steel producing 
fine cracks in the wire in the course of its manufacture, 
or may be introduced as minute grooves at a later stage 
by worn dies or scale trapped in the die. On winding 
and hardening the spring, cracks may start from these 
grooves. Other causes of failure were attributed to 
defective heat treatment, and general defects of manu- 
facture of the springs. 

It was also suspected that the shock of impact of 
the cam on the valve gear produced ai excessive closing 
of the first coil, and measurements carried out with 
the apparatus mentioned showed tha* the bottom coil 
did close before the force was transmitted to the other 
coils, and the compression was not at first uniform 
throughout the spring. The closing effect, however, 
was soon transmitted up the spring, and it was observed 
that the top coil was eventually compressed as much 
as the bottom one had been. As a preliminary to the 





* Paper read before the Institution of Mechanical 
Engineers on Friday, February 20, 1931. Abridged. 

7 Full particulars of the results of these experiments 
are contained in ‘‘ The Surging of Engine Valve Springs,” 
by Andrew Swan and L. G. Savage, Department of 
Scientific and Industrial Research, Engineering Research, 
Special Report No. 10, Section 4. 











Fig. 4. 


cam after the period of rapid acceleration. The former 
is dependent mainly on the size of the valve, while the 
latter force depends on the cam form and weight of the 
gear to be accelerated, and may vary widely as between, 
for example, a direct-attack cam and a push-rod valve 
gear. The relation, then, of these two requirements 
is not constant for different valve gears. With a light 
gear and not too high an acceleration, the two forces— 
that is, the valve-closure force and the decelerating 
force, respectively—may be, roughly, equal, and a 
low-rated long spring would be suitable. Where the 
decelerating force is largely in excess of the other, a 
higher-rated short spring would meet the conditions 
best. There are other factors concerning the choice of 
the spring, the chief of which is the length available on 
the cylinder head, and this is in many cases the deciding 
condition in favour of the high-rated short spring. 
The question of the rating of a spring (load per unit of 
compression) is important as regards its life, as, although 
the maximum stress undergone by a low-rated spring 
may be as high as that imposed on a_ highly-rated 
spring, the range of stress in the former case may be 
considerably less, and, in consequence, the spring would 
last longer. From data available in the summary 
above referred to, the range of stress, including surging 
for various types of springs, could be considered to lie 
between two ratios, namely, where the minimum stress 
bears a relation,to the maximum stress of 3:4 and 
1:4, although several cases were outside these limits. 
For the first series of experiments it was decided to 





use the ratio 1:4, this representing the severest of 





Fig. 6. 


Fig. 5. 


grinding operation while in the form of rod or wire. 
The chemical compositions of the wires were ascertained 
by analysis of millings obtained by cutting across the 
wires. As the wires were originally received in coils, 
it was necessary to straighten them for the tests. Four 
methods were tried: (1) hand straightening; (2) 
machine straightening by drawing through a revolving 
die; (3) machine straightening by drawing through a 
fixed die; and (4) machine straightening by drawing 
between three rollers. The last method gave the 
best results, and was therefore adopted. 
Heat-Treatment.—Test-pieces were cut from straight 
lengths of 10 ft. to 12 ft., and reference marks were 
stamped on a flat surface filed on one end. Hardening 
was effected by heating the samples to the desired 
temperature in a tubular electric resistance furnace 
which had practically uniform temperature over a 
distance of 14 ft., soaking for a definite period of time, 
usually 25 minutes, at this temperature, and quenching 
in oil (except where otherwise stated). The pieces 
were tempered by immersing them in a salt bath 
maintained at the desired temperature for a definite 
period, usually 15 minutes, followed by cooling in water. 
After heat-treatment the wires were carefully examined 
for cracks. Cracks not readily discernible, but sus- 
pected, were revealed in several instances by the 
following treatment: After anodic cleaning in a solu- 
tion of sodium carbonate at a current density of 
10 amperes per square foot, the wires were immersed in 
an ammonium-chloride solution overnight, then wiped, 
and allowed to stand for a further period of 12 hours ; 
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the presence of cracks was shown by fine rust streaks. 
When cracks could be seen definitely, fatigue tests 
were not made. 

Mechanical Tests.—_{a) Static tensile tests were made 
on the wires as received and in other conditions. The 
limit of proportionality and 0-1 per cent. proof stress* 
and Young’s modulus were recorded where possible. 
In general, the limit of proportionality of the wires not 
heat-treated was too low to be determined accurately, 
and the modulus of elasticity was not very well defined. 

(6) Static torsion tests were made on corresponding 
test-pieces. Pure torque was applied, and measure- 
ment of twist was made by reading apparent movement 
of a scale reflected from mirrors clamped to each end 
of the acting length of the test-piece. Each mirror 
was mounted in a frame attached to a split tube which 
was a light spring fit on the test-piece. Three pointed 
screws were fitted in this tube in a plane normal to the 


_ Fig.7. 


apparatus similar to that employed for the static 
torsion tests, except that provision was made for the 
rotary oscillation of one grip at a frequency of 2,000 
cycles per minute, and for the fine rotational control of 
the other grip to adjust the wire to the appropriate 
mean twist. The tests were made throughout on a 
strain basis, and where stresses are quoted they have 
been estimated from the strains on the assumption that 
the relation of stress to strain was that obtained in the 
static torsion tests at torque within the elastic range of 
the wire. In order to read the range of twist, the 
plane mirrors were replaced by concave mirrors and 
images of the bright spot in a “ Point-O-Lite” lamp 
were thrown upon a scale. The range of twist in the 
acting length could be determined from the difference 
in length of the bands of light formed by the two 
mirrors. Movable markers on the scale rendered 





possible the immediate detection of any change in the 


Fig. 9. 
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Fluctuating Torsional Stress Endurance Tests. 
Low-carbon steel wire; 8 I.W.G. 


Condition: as received. 


e 
A= 


Numbers indicate specimens which were reset for further runs at higher stress. 
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Shear Stress in Skin, Max. of Range; 
Tons per S¢. Inch. 


; . Maximum stress +4 
Nominal ratio ———__—— = :-—— oe 
Minimum stress +1 % = 
A= 


Specimen fractured away from grips. 
Specimen fractured at or near grips. 
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lengths of the bands of 
light, indicating inci- 
pient failure between 
the grips, whether in- 
side or outside the 
acting length. The 
range of strain imposed 
was from 0-25'to 1-0 
expressed in terms of 
the maximum strain for 
each cycle. 

The test was usually 
stopped after a short 
run, and the fixed end 
of the wire unclamped. 
The wire did not return 
to its original form, but 


1567” 
1575" 


0 

0 1 2 3 4 5 6 7 é 9 10 g 
7p: retained a small perma- 
(2521.£,) Endurance; Millions of Gycles “ENGINEERING” nent twist. The wire 
Fluctuating Torsional Stress Endurance Tests. an then reset Me give 
High-carbon steel wire ; reduced diameters. f. spies sahces = ell 
Condition :— of stress as before— 
e@ = HC. as received. again on the assump- 
x = H.C.T. 1, oil-hardened 800 deg. C. | Heat-treated after reduction tion of proportionality 
A. = H.C.T. 3, a 740 deg. C. of diameter. between stress and 


Nominal ratio —— 
Minimum stress 


Diameters of test lengths given in inches. Numbers indicate specimens which 
In specimens marked F a flaw was 


visible at fracture. 


were reset for further runs at higher stress. 


axis of twist, and the points lightly gripped the test- 
piece at the end of its acting length. The maximum 
stresses were calculated for each wire: (1) assuming 
the stress to vary directly as the distance from the 
axis of twist, the maximum stress being calculated 
from the torque necessary to fracture the wire com- 
pletely, and being generally known as “ torsional 
modulus of rupture”; and (2) assuming constant 
stress from core to skin, the stress being calculated on 
torque required to fracture the wire completely. As 
in the tensile test, the limit of proportionality of the 
wires not heat-treated was too low to be determined 
accurately, and the modulus of rigidity was uncertain 
in these cases. 

(c) Fluctuating torsion tests were made, using an 





* The 0-1 per cent. proof stress was the stress at | 


which the plastic extension (as determined by departure 
of the load-extension curve from proportionality) was 
0-001 of the unstrained gauge length. 


Maximum stress — + 4 


strain. This prelimin- 
ary portion of the en- 
durance run may be 
taken to represent the 
“* scrogging’’ (or proof 
loading) to which an 
engine-valve spring should be subjected before it is 
put in service. No subsequent adjustment of the 
range of strain was made, thus reproducing the con- 
ditions of engine springs which are subjected to 
fluctuating strains of constant amplitude during their 
working life. It is, however, of interest to know the 
stresses which were developed in the wires during the 
later parts of the test endurance runs. Several of 
the wires were, therefore, tested after several mil- 
lion cycles of stress, and the stress ranges at which 
they were operating have been estimated on the 
assumption of proportionality between stress and 
strain. 

For simplicity, the initial nominal range of stress is 
quoted throughout the rest of this paper, but it will 
be seen from the representative tests set out in Table 
| III, page 316, that the probable actual range of stress 
during the major portion of the test did not differ 
greatly from the nominal range, and this is specially 
true for heat-treated wires. The experimental diffi- 


+1 
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Endurance ; Millions of Gycles. 
Fluctuating Torsional Stress Endurance Tests. 
High-carbon steel wire; 8 I.W.G.; full diameter, 0-1607 + 0-0005 in. 





culties of this investigation were largely due to the 
necessity for examining the material as a finished 
product. Even with the most careful design of grips 
it was difficult to prevent failure of the material occur- 
ring at the grips, where the stress is less likely to be 
uniformly distributed than in the free portion of the 
wire between the grips. In the results of endurance 
tests reported in this paper, failure at or near the grips 
is recorded in those cases in which it occurred. It 
should be noted that in such cases the actual local 
stresses causing failure may have been somewhat higher 
than the nominal stresses quoted. 

Microscopical Examination and Examination of 
Fractures.—A sample of nominal length was cut from 
each coil of wire and longitudinal sections were polished 
for microscopical examination. The field showing a 
representative content of non-metallic inclusions was 
photographed. The fractures were carefully examined, 
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Condition :— 


= H.C. as received. 
H.C.T. 1, oil-hardened 800 deg. T. 460 deg. C. 
H.C.T. 3, 


Nominal ratio 


740 deg. T. 460 deg. C. 
Maximum stress _ +4 
Minimum stress + 1 


” 


In specimens marked F a flaw was visible at the fracture. 


and a record was kept of the type of fracture observed 
in each test. 


DetarteD Resutts or TESTS AND EXAMINATION OF 
THE WIRES. 

Low-Carbon Steel (L.C.) 8 I.W.G.—Composition : 
0-51 per cent. C ; 0-11 per cent. Si; 0-033 per cent. S ; 
0-054 per cent. P; 0-67 per cent. Mn; and 0-07 per 
cent. Cr. Data relating to the static tests are given 
in Table IV, page 316. 


The ‘‘ S-N ”’ curves for the tests in Table V, page 316, 
are given in Fig. 7. In the condition as received, the 
limiting value of apparent stress range for the average 
material is about + 7-25 to + 29 tons per square inch. 
A few specimens failed after a short life, suggesting 
limiting values of stress range as low as + 6-5 to + 26 
tons per square inch. This material gives reasonably uni- 
form results. The results with the heat-treated samples 
are sufficient to show that although the treatment has 
improved the static tensile properties, the strength in 
fluctuating torsion is not improved appreciably. 

Examination of Fractures.—The fractures obtained 
in the fluctuating torsion tests of the heat-treated wires 
showed a marked tendency for the wires to fail by the 
formation of a long crack parallel to the axis with a 
helical crack meeting it on opposite sides at points 
0-02 to 1-0 in. apart. Hardness tests on an inclined 
section of the heat-treated wire showed some softening 
near the skin. 

Microscopical Examination.—As judged by polished 
sections of the wire the content of slag inclusions was 
considerable. 

Results on Low-Carbon Steel Wire.—It seems probable 
that the non-metallic inclusion in this wire caused the 
formation of minute cracks in the quenching of the 
hardening operation, and prevented the advantageous 
use of the natural strength and hardness of the steel. 

The results have shown that the wire in the condition 
as received has a moderate tensile strength, and rather 
low apparent stress range in fluctuating torsion. The 
ratio of the stress range to ultimate stress is high, a 
ratio of this order having been observed in one other 
wire only. The high ratio of stress range to ultimate 
stress in the condition as received may be an effect of 
the ductility of the material preventing detrimental 
stress concentration at defects. 

High-Carbon Steel (H.C.) 8 I.W.G.—Composition : 
0-89 per cent. C ; 0-075 per cent. Si; 0-044 per cent. S ; 
0-038 per cent. P; 0-43 per cent. Mn; and 0-09 per 
cent. Cr. Table VI, page 316, gives data of static tests 
on this material as received and after heat treatment. 
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The ‘‘S-N ” curves for these tests are given in Figs.| diameter by 1 per cent. Longitudinal cracks were | quenching from the higher temperatures is probably 
9 and 10. In the condition as received, the limiting | noticeable after this heat-treatment. Oil-quenching | indicative of the inability of the steel to withstand 
value of apparent stress range for the average material | from 740 deg. C. and tempering at 460 deg. C., although | severe internal stresses due to quenching, and it appears 
is about + 6 to + 24 tons per square inch. Failure| giving improved static strength, did not increase the | likely that even moderate quenching produces minute 
was associated with longitudinal cracks, which sug-| endurance for fluctuating stresses unless the surface | cracks. 


















































gested the existence of initial flaws in the wire. of the wire had first been removed. After this heat- (To be continued.) 
TABLE III.—Apparent Maximum Skin STRESSES IN TONS PER SQUARE INCH. 
© i i eal eo . _ ee ae ree eae pees ee | Al e 
| Approximate Actual Range | Approximate Actual Range of CAT. OGUES 
Mark. Initial Nominal Range of Stress. | of Stress — First Stress after Resetting and during Switchgear.—Messrs. Switchgear and Cowans, Limited, 
| Part of Run. Main Part of Run. Old Trafford, Manchester, have sent us a catalogue of 
- —_——$$$$ $$$ a = duplicate *bus-bar internal isolation switchgear, metal 
HO? .. 20 + 12 (+8 to + 32) 16-8 + 12 19 + 12(+7to + 31). clad and compound filled. ; 
H.C.18* 15 + 9(+ 6 to + 24) | 14+9 14-6 + 9(+ 5-6 to + 23-6). Spray Painting —A new catalogue received from 
— No. 3t | “> + = (obte 4 1° j — = => rg 7 ot is Messrs. B. E. N. Patents, Limited, 92, Tottenham Court- 
cu re + 7 “t t iy + 31). road, London, W.1, contains particulars of a considerable 
8.M.T.1, No. 5 25 + 15(+ 10 to + 40 24- 4-6 + 15 : 6). 3 ae Se : 
C.D.C8 .. | 20% ne 8 to bg se) Hy va ' 19" Bot > Paro an. ) range of paint-spraying equipment for fixed and portable 
O0.D.C.24 .. | 16-25 + 9-75 (+ 6-5 to + 26) 14-75 + 9-75 | 15-75 + 9-75 (+ 6 to + 25-5). operation. 
C.V.A. | 23°75 + 14°25 (+ 9-5 to + 38) | 23-55 + 14-25 | 23 7 + 14-25 (4+ 9-45 to + 37-95). Transformers.—Messrs. Metropolitan-Vickers Electri- 
ee eed (eee ae ee ine, ees ei cal Company, Limited, Trafford-park, Manchester, have 
* H.C. wire as received, sample 7. sent us two new issues of catalogues dealing, respec- 
¢ H.C. wire heat-treated, treatment 3, sample 3. tively, with off-load transformer tapping switches and 
distribution transformers. 
TABLE IV.—Sratic Tests (Low-CarBon STEEL). : Motor Starters.—Messrs. Igranic Electric Company» 
- - Limited, 149, Queen Victoria-street, London, E.C.4, 
have issued several new leaf catalogues of motor starters 
| ? 
ee. ae for small direct-current motors up to 2 h.p., as well as 
| for the larger industrial sizes. 
Condit f Wire (Heat-treated, i | | | ° ens 
- igh yun Dinectay aed Ultimate Reduction | Elongation. | Maximum Modulus of Excavation Work.—A set of metrical tables and British 
| Stress. | of Area. | Stress.* Rigidity. equivalents of measures, weights, capacities, &c., compiled 
—_ | Percent. | Per _. —_ — per for use in connection with excavation work has been 
— j; on4 JA. a aot printed for distribution amongst engineers by Messrs. 
es ——— Ruston-Bucyrus, Limited, Lincoln. 
As received ss a ee re sod 52 | = | = 41 11-9 x 106 Tyre Heater.—An electric heater for heating steel tyres 
Oil-hardened 850 deg. C., tempered 350 deg. C. | 104 39 | 12 _ 11-4 x 106 preparatory to shrinking them on to the wheel centres 
Oil-hardened 850 deg. C., tempered 380 deg. C. | 97 | a as see 11-4 x 106 is shown in a leaf catalogue to hand from Messrs. Equip- 
Seeees a4 deg. ee Poo deg. . | 4 46 = as | i1-4x = ment and Engineering Company, Limited, 2 and 3, 
ne eee nest Neenaere ‘nese | “ | a8 ” | He x Norfolk-street, Strand, London, W.C.2. 
a - eee ears Lubricants.—Messrs. E. G. Acheson, Limited, 40 Wood- 
* Assuming stress proportional to distance from centre. street, London, 8.W.1, have issued a new pamphlet 
, a . . describing the general properties and applications of 
—, * rt + 
oe TABLE V.—ENpDvuRANCE Tests* at FuLtt DriamMetTeR (LOW-CARBON STEEL). their colloidal graphite lubricants and the first of a series 
7 l of technical circulars dealing with special applications. 
r Diameter. Range of Stress. | Cycles of ‘ ee i i 
Mark i moto | | A acted eeineke. _ Crushing Machine-——A special catalogue section 
| (at Full Diameter). Inch. | Tons per Sq. In. Millions. illustrating and explaining their single-roll crushing 
machine with adjustable breaker plate has been issued 
pecipanars ; = by Messrs. British Jeffrey-Diamond, Limited, Wakefield. 
L.C.21 .. ..| Asreceived .. .. ../ 0-160 9-0 to 36 0-22 Failure by longitudinal | These machines are extensively used for coke breaking. 
| | = (Not complete| Hilectric Meters.—Messrs.*:Ferranti, Limited, Hollin- 
LC.13.. | 8-5 to 34 0-75 oe” wood, Lancs, have sent us a circular explaining their 
racee ... a 8-0 to 32 0-25 es summation metering equipment for a complete station, 
L.C.12 .. me 8-0 to 32 5:4 A including generators, transformers and auxiliaries. 
Lo. .. % 7-5 to 30 0-45 | Ss A Printometer for recording the demand on a circuit 
Wt 4 . | ” :. = 4 Re | a near grip. during each hour or other interval of time is also dealt 
L.C. 20 reset 8-5 to 34 4 Lia with, . 
L.C. 1 Be Rou ‘5 7-0 to 28 1-25 Fractured near grip. Electric Locomotives——A number of small olectric 
* see e Sp 7-0 to 28 10-0 Unbroken. locomotives for goods service in factories, yards, mines, 
L.C. il reset... | ” 9-0 to 36 0-55 Fractured. &c., are described in a special catalogue to hand from 
_—- .. . 7-0t028 | 10-0 Unbroken. - : : rac 
ee | 8.0 to 32 0.3 seer Messrs. The English Electric Company, Limited, Stafford. 
L.C. = | Be 6-5 to 26 10-0 Unbroken. Battery, trolley-wire and third-rail types are shown. 
L.C. 17 reset 9 i ae ra | 7-5 to 30 | 3-0 Fractured. Many of these are in service in India, Australia and 
07.3 .. | Oil-hardened 850 deg. C., | South America, as well as at home. 
LCT. 4 | tempered 350 deg. €.  .. 0-200 - re 4 tg Fractured near grip. Steelwork.—We have received from Messrs. British 
L.C.T. 3 oe, és ie i 9 to 36 0-5 | é a Steelwork Association, Artillery House, Artillery-row, 
L.C.T. 2 | i id cae 9 to 36 0-5 i e Victoria-street, London, S.W.1, some examples of the 
L.C.T. 5 =a is - 8 to 32 1:8 . > propaganda booklets which they are issuing with a view 
! | to extending the markets for British steel. Some excel- 











amass CEP ; lent illustrations are given of bridges and steel-frame 
The t t : ) p mae Th’ . P : 
ne tables of the endurance tests of the other steels have been omitted from i; iggeaaaaaa of space, but the results obtained buildings. The text is informative and interesting. 


are shown in the respective diagrams.—ED. 
Chains.—Messrs. Hans Renold, Limited, Didsbury, 


TaBLeE VI.—Static Tests (High-Carbon Steel). | treatment some cracks could be seen, but after the same | Manchester, have issued a further edition of their 


we | treatment on wires reduced in diameter by 0-002 in. catalogue of chains for driving and conveying, with 
| chain wheels, cutters, cases, tools, &c., and various 


Tension. Torsion. | cracks could not be detected. attachments for the conveyor chains. Recent additions 
- | Examination of F ractures.—The fracture normally to the list include chain couplings, clutches, tensioners, 
Mark. Condition. | yitimate | Maximum Modulus commenced as a small longitudinal crack which rivet-extracting and other tools, and some additions to 
Stress, | Stress.* of Rigidity, tended for some distance inwards radially from the | the pitch sizes in which standard chains are stocked. 
| Tons per | Tons per | Lb. per | Surface. Subsequently, secondary cracks were observed | Prices are stated throughout. 
| Sq.To, | Sq.In. | Sq.In. | to form on opposite sides of the longitudinal fissure,| Sand-Spun Cast-Iron Pipes.—A small pamphlet issued 
- Sch usually at some little distance apart and spreading at an | by Messrs. The Staveley Coal and Iron Company, Limited, 
angle of about 45 deg. to the longitudinal direction, | Hollingwood, near Chesterfield, gives a detailed descrip- 





H.C. ..| Asreceived .. 64 50 11-6 =: 106 


| As received ; dia- | thus giving helicoidal surfaces of fracture extending | tion of a new process of making cast-iron pipes in sand- 

| meter reduced e about half-way round the wire and then usually joining | ited moulds by the centrifugal process. It is stated that, 

| to 0-096 in. .. 66 —_ — - ee . 1 O : lly, | 2 this way, a pipe of given strength and size may be 

H.C.T. 1 | Oil-hardened 800 up In a more or Jess irregular manner. Uccasionaily, | produced from a lower quantity of metal than would 
deg. C.; tem- | the longitudinal portion was not evident, and some- normally be required. The standard sizes are 16 ft. 

| pered 460 deg. m = steal times several were noticeable. long and 4, 6, 8, 10, or 12 in. in diameter, with spigot 

H.C.T. 3 | Oil-hardened 740 ae : bats Variation of Hardness.—Hardness determinations on | and socket ends. 

| deg. C.; tem- samples ground with an inclined flat running inward| Special Steels—A new edition of their catalogue of 

_ 460 deg. - es . from skin to core, indicated a hardness consistent with | alloy steels and tool steels is to hand from Messrs. John 
: ‘ 11-6 x 10° the static tensile strength, except near the skin where a| Brown and Company, Limited, Sheffield. There are 


over fifty items, suitable for high-speed and ordinary 


| Oil-hardened 740 | 
cutting tools, springs, magnets, die-blocks, milling-cutter 


deg. C.; tem- | 


reduction of as much as 15 per cent. was observed 


pered 460 deg. | e i e -005 in. i i zy i - 
C., diameter re- a rope _—_ pth se ad 005 a - ~ iL oa C. blanks, ball races, gear wheels and various engine and 
duced to 0-079 | ETL. Ly GEM Cven eeper in the case Of 1.U.1.1. | other parts. Practical notes on forging, grinding, 
in.t = 00-5 _ ~ Microscopical Examination.—The slag streaks in this| tempering, &c., are added where necessary. Tools, 
jij | | wire were more numerous than in any other used in| such as drills, chisels, files, &c., are supplied finished, 
* Assuming stress proportional to distance from centre. this investigation. or in the rough. 


Results on High-Carbon Steel Wire.—The results| Electric Motors and Instruments.—Messrs. Crompton, 
obtained on the high-carbon wire indicate that the | Parkinson, Limited, Guiseley, Leeds, have sent us new 

The endurance test results were, however, reasonably | effective use of the high mechanical properties usually | issues of catalogues of induction motors up to 2,000 h.p. 
uniform, the few premature failures which occurred | associated with heat-treated samples of steel of this | and of kiosk-type substations, as well as a list of instru- 
suggesting a limiting stress range as low as + 5 to + 20 class is not possible, owing to the marked tendency to |™ents, including moving-coil ——: . or 
tons per square inch. Oil-quenching from 800 deg. C. | failure by the development of longitudinal cracks. pte — ag Soe ye veniam fer > eine 
and tempering at 460 deg. C. gave unsatisfactory results, |The wire was known to be of commercial quality, and a, they aaa pian prices and accept a, at Guiseley 
and the deleterious effect of this treatment was not was observed to contain considerable amounts of non- | for motors, transformers, and ens for delivery in 
appreciably modified by a previous reduction of! metallic inclusions. The cracking observed in the! Australia from their Australian factories. 


+ Diameter reduced before heat-treatment. 
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THE BRITISH EMPIRE EXHIBITION 
IN BUENOS AIRES. 


Tue first British exhibition ever organised outside | 
the Empire will be held in Buenos Aires from March | 
14 to April 27. It was originated by the British | 
Chamber of Commerce in the Argentine Republic, 
and since its plans were drawn up some fifteen 
months ago its scope has increased greatly. Pro- 
jected with the anticipation of including perhaps 
200 exhibits at most, it has attracted nearly 1,000, 
which appear to cover the whole range of British 
manufactures. The enterprise is supported warmly 
by the present Argentine Government, as it was by 
its predecessor, and in addition by the leading 
Anglo-Argentine interests, both in Buenos Aires 
and in London. As is generally known, the purpose 
of the Prince of Wales’s present journey is to open 
it, and both the British and Canadian Government 
and others have taken pavilions. 


The exhibition is erected near the business centre | 


of the city in magnificent grounds lent by the 
Argentine Rural Society, and in addition to the 
existing spacious buildings, which have been 
Anglicised according to an original and attractive 
scheme, others have been constructed. The whole 
of the structures and alterations, moreover, are 
said to have been completed well under schedule 
times, a very unusual circumstance of exhibition 
work. The head office of the exhibition is 5, Parlia- 
ment Mansions, Orchard-street, Victoria-street, 
London, 8.W.1, and the Argentine office is 46, 
Calle Reconquista, Buenos Aires. 

The exhibits occupy 16 pavilions, in addition to 
an annexe for heavy machinery, and a large number 
of exhibits in the grounds. As is not unusual with 
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from the use of large castings and their tendency to 
warp. Messrs. Davey, Paxman and Company, 
Limited, of Colchester will show a 70-77 b.h.p. 
twin-cylinder vertical engine, also running on heavy 
oil on the spring-injection system. 

Messrs. Blackstone will also show one of their 4-in. 
unchokable centrifugal pumps, with the impeller 
giving a full way throughout, by means of which 
| liquids containing solid or semi-solid materials, or 
| themselves semi-liquid, can be pumped without 


‘choking and without the use of screens. Among 


|other exhibits of pumps will be one by Messrs. 
| Rhodes, Brydon and Youatt, Limited, of Stockport, 
| which will illustrate in action, their arrangement of 
| Mopump electric pumping units, ranging from 4 in. 
| to 6 in. full-way. They will show also belt-driven 
| pumps and a car-washing gun. This firm and many 
| others have prepared special descriptive literature 
in Spanish for the occasion. 

| Of agricultural machinery Messrs. James and 
| Frederick Howard, Limited, of Bedford, will show 
| ploughs, harrows, and cultivators for both animal 
| and tractor draught, and Messrs. E. H. Bentall 
|and Company, Limited, of Heybridge, will show 
| chaff-cutters and other barn machinery. The Agri- 
| cultural and General Engineers will exhibit also a 
| Sunshine harvester-thresher by Messrs. H. V. McKay 
| (Propty), Limited, of Melbourne, for which they act 
as Argentine agent. Messrs. Marshall, Sons and 
|Company, Limited, of Gainsborough, and Messrs. 
| Clayton and Shuttleworth, Limited, of Lincoln and 
|Gainsborough, send a large combined display. 
| Messrs. Marshall’s exhibit will include a 10-ton 
| Diesel-engined road-roller, a Diesel cold-starting 
| engine for electric lighting, a 12-cwt. Manumit road 
roller, and a tilting-type concrete-mixer. Messrs. 


large exhibitions, no catalogue seems to be available | Cjayton and Shuttleworth will show a Diesel-engine 
in advance, and it is, therefore, impossible at the | agricultural tractor and a variety of agricultural 
present stage to give an exhaustive description of | machines, including new types of maize shellers and 
what will be shown. It may, however, be of interest | harvest-thrashers designed specially for Argentine 
to describe some exhibits that will undoubtedly be | conditions. 

prominent, with the reservation that the mention | Among machine tools, Messrs. Alfred Herbert, 


of them is not to be regarded as disparaging others, | Limited, will show a number of samples of work 
of which particulars are not available at the moment. 'done on a variety of their lathes and drilling 
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Seeing that the entire exhibition is in a sense the | 
guest of the Argentine Rural Society, it may be | 
appropriate to begin with agricultural and allied 
machinery. Conspicuous among these will be the | 
exhibit of Agricultural and General Engineers. 
Limited, Aldwych House, W.C.2. This association 
of well-known firms has already a branch at Buenos 
Aires, which not only carries and displays in its 
showrooms a stock of machinery and spares, but 
also provides a complete technical service for the | 
purpose of erection, overhauls and repairs. Inter- | 
esting exhibits on the stand of this company will 
be two agricultural tractors of the type first shown 
at the world tractor trials held at Ardington in 
September last, one of which ploughed during | 
October and November continuously for six weeks 
without once stopping the engine, this being double | 
the time of the longest non-stop run previously 
recorded for any farm tractor. The engines are by 
Messrs. Blackstone and Company, Limited, of Stam- | 
ford, and Messrs. Aveling and Porter, Limited, of | 
Rochester, respectively. In road-making machinery | 
Messrs. Aveling will show a 6-ton single-cylinder 
cold-starting Diesel-engined roller and a 14}-ton | 
steam roller, and Messrs. Barford and Perkins, 
Limited, a variety of rollers of from 2} to 10 tons 
weight, including special types for rolling bituminous 
surfaces and hot asphalt. A large concrete mixer | 
will also be shown. Power plant will be represented | 
by Messrs. Blackstone, who are showing 55 b.h.p. 
and 11 b.h.p. single-cylinder types of their heavy-oil | 
horizontal spring-injection cold-starting engines, 
which are made in sizes from 5 b.h.p. to 1,200 b.h.p., | 
together with ranges of semi-portable totally- 
enclosed engines from 5 b.h.p. to 14 b.h.p., mounted | 
on skids and working, by means of a modification | 
of the spring-injection system, on lighter oils; a 
range of petrol and petrol-paraffin engines will also 
be exhibited. A characteristic feature of the 
larger engines is that on all multi-cylinder engines a 
separate fuel pump and injection device is provided 
for each cylinder, and the crank bed is built up of | 
single-cylinder units, thus facilitating the transport | 
of engines of large powers over rough country, and | 
avoiding the difficulty of alignment which arises | 


machines, with reference to special production pro- 
cesses, of which details as to times, &c., will be 
available. They will exhibit also photographs of pro- 
ducts of several firms of machine tool and steel makers 
for whom they act as agents in the Argentine, and 


| show an example of their Atritor pulverising machines 


for coal, direct-coupled to a 12-h.p. motor. Messrs. 
Jones and Shipman, Limited, of Leicester, will show 


| their drilling and grinding machines under belt. 


Apart from the exhibits of its individual members, 
the British Electrical and Allied Manufacturers’ 
Association will show a representative collection 


of photographs and similar information, and both 


by its chairman, Mr. V. Watlington, and Mr. 
H. C. Siddeley will be present and in touch 
with visitors. The General Electric Company, 
Limited, who exhibit on two stands, will show 
a representative collection of their apparatus, 
including direct-current and alternating-current 
motors with control gears and 200-ampere circuit 
breakers, a traction motor and controller, and a 
range of transformers, with a number of photographs 
of heavier plant. They. will have also a compre- 
hensive variety of industrial and cooking apparatus. 
Another exhibit consists of railway signalling 
apparatus manufactured by the Siemens and General 


| Electric Company, including a four-way street 


traffic signal of a type recently introduced with 
success in London. A variety of industrial and 
wiring accessories, and of electric appliances for 
air and water heating, electric fires, cookers, and 


|fans will also be displayed, together with a collec- 


tion of radio apparatus. Exhibits of less extensive 
scope but more intensive technical detail, will be 
shown by Messrs. Siemens Brothers and Company, 
Limited, of Woolwich, and their associated firm, 
Messrs. Elliott Brothers (London), Limited. The 
cable exhibits include examples of submarine and 


| underground telegraph and telephone cables laid 


by the company, including the latest type of con- 
tinuously loaded cable laid between England and 
Holland, various types of telephone cable, and of 
high-tension and low-tension power cables, including 
a specimen of three-phase cable for transmitting 
40,000 kv.-a. at 66,000 volts working pressure. A 





eee 





number of types of feeder pillars and of junction 
and disconnecting boxes will be shown, both for 
high and for low pressure, together with special 
house fuses and other details, and the Stannos and 
Seelco systems of wiring will be illustrated. An 
exhibit of interest will be the Neophone, an improved 
micro-telephone for use on central battery circuits. 
A range of protective apparatus for telephone, 
telegraph, and signalling instruments will include 
the Siemens vacuum arresters both for indoor use 
and for mounting outdoors, for the protection of 
dry-core telephone cables at their junction with 
bare overhead lines. The exhibit will also include 
a variety of primary batteries. Messrs. Elliott’s 
exhibit will consist of over 70 instruments and 
sets for a large variety of electrical purposes and 
for some physical measurements. The entire 
exhibit of both companies is described in detail in 
a Spanish pamphlet. 

The Igranic Electric Company, Limited, of 147, 
Queen Victoria-street, London, will show a variety 
of their hand-operated and automatic electric 
motor starters for direct current, as well as recent 
types of starters for alternating current, with many 
new accessories. Messrs. A. Reyrolle and Company, 
Limited, and Messrs. J. H. Holmes and Company, 
Limited, of Hebburn-on-Tyne, will show, respec- 
tively, an important collection of switch gear, and 
a Holmes electric welding equipment and a totally- 
enclosed three-phase motor ventilated by an external 
fan. Messrs. Reyrolle’s exhibit will -consist of 
specimens of their power-station, sub-station, and 
industrial fitting equipments. As an economical 
means of tapping high-tension lines for supplies to 
small consumers, they will show in particular an 
oil-immersed ring-main isolating switch to carry 
current up to 400 amperes at 12,000 volts, and 
fitted with a tee-off switch-fuse. While providing 
adequate protection to consumers’ plant, this 
equipment is weather-proof and flood-proof, so 
that housing is unnecessary. Messrs. Reyrolle 
have also supplied the whole of both high-voltage 
and low-voltage switch gear for the Exhibition 
sub-station, which receives current from a 13,500- 
volt, three-phase three-wire system, and is stepped 
down through four 500-kv.-a. transformers for 
supplying the 380/220-volt three-phase four-wire 
distribution network in the exhibition. The com- 
pleteness of the safety provisions is best indicated 
by the fact that the sub-station will be open to the 
public. Messrs. Holmes’s welding equipment so 
controls the voltage and current of the arc that it is 
struck and maintained at the correct intensity, even 
though the surface to be welded is uneven. By this 
means the safe intensity of the arc can be increased, 
the time of welding reduced, and the quality of weld 
improved. The generator is designed to stand 
short circuit, and no current-limiting devices are 
either necessary or desirable. By means of an 
adjustable choking coil the initial flow of the current 
is limited, and the arc is struck and drawn imme- 
diately and without jerk, so enabling a uniform 
weld to be maintained throughout the operation. 

Other arc-welding plant will be shown by Messrs. 
Murex Welding Processes, Limited, of Walthamstow, 
on the stand of their Argentine representatives, 
Messrs. Anderson, Paterson and Company, together 
with a single-operator generator set and a Morris 
petrol-driven set. Elsewhere in the Exhibition the 
British Oxygen Company, Limited, will make an 
extensive display of oxygen-cutting machines for 
dealing with plates or forgings up to 15 in. in thick- 
ness, both as automatic machines for manufacturing 
purposes, and as portable machines for working on 
joists, rails, and other sections. Oxy-acetylene 
welding plant will also be shown. 

A special pavilion has been erected for the British 
motor trade, the exhibits of which will represent 
every class of vehicle and accessories produced in 
the industry, and will overflow into other parts 
of the Exhibition. The exhibits of private cars 
will include the products of 11 works, ranging from 
the Rolls-Royce and Daimler to the Morris cars. 
Commercial vehicles will be exhibited by 10 firms, 
and include both petrol and steam-driven vehicles. 
A notable exhibit will be that of Messrs. John I. 
Thornycroft and Company, Limited, in co-operation 
with their Argentine company, through whom they 
give ample facilities for service after sales, Their 
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exhibits include six types of chassis, regarded as 
the most suitable for Argentine transport, and, 
in addition, they will be showing a variety of types 
of marine engines of from 9 h.p. to 400 b.h.p., with 
a collection of models of vessels built by the firm 
in recent years. The Parsons Oil Engine Company, 
Limited, of Southampton, in addition to representa- 
tive models of their marine oil and petrol engines, 
will have in the pavilion of their agents, Messrs. 
A. G. Pruden and Company, three sizes of their 
latest designs, and are among the firms who provide 
leaflets in Spanish. 

The exhibits of the National Gas Engine Company, 
Limited, of Ashton-under-Lyne, include a 10-kw. 
lighting set with cold-starting oil engines and Tex- 
rope drive on to an Electric Construction Company’s 
dynamo, and a single-cylinder cold-starting oil 
engine of standard design. This company will show 
also a portable petrol or paraffin engine with 3-in. 
National-Wallwin non-chokable pump for dealing 
with semi-solids, &c., without screening, and a 1]-in. 
pump of the same design. Three Eagle trailers for 
use with motor lorries or tractors will be shown by 
the Eagle Engineering Export Company, whose 
works are at Warwick. These are all fitted with 
giant single low-pressure pneumatics. One type 
is the result of co-operation between the company’s 
engineers and transport engineers in South America, 


in order to meet the strenuous conditions of Argen- | 


tine traffic. The robust form of construction thus 
developed has met with approval from South Ameri- 
canrailways. Another type, with a carrying capacity 
of 8 tons, is designed for use with a Thornycroft 
12-ton, six-wheeled motor truck. A two-wheeled 
trailer of 2 tons capacity is also shown for direct 
attachment to a motor truck. 

The exhibits of Messrs. Petter, Limited, of Yeovil, 
include three types of their engines working, 
respectively, on petrol, paraffin and crude-fuel oils, 
and also examples of their Westland-Wapiti 
and Westland-Wessex monoplanes, of which at 
least the Westland-Wapiti will be demonstrated at 
work. The engines include the * Atomic ”’ Diesel, 
a twin-cylinder unit with solid injection, hot-bulb 
crude-oil engines, and the universal type, adaptable 
for either petrol or paraffin. Messrs. Petters are 
producing all their literature for this exhibition in 
Spanish, following in this respect their practice in 
other markets, which has led them to print some of 
their publications in over 20 languages. The 
Handley-Page Company is to exhibit a number of 
its recent types, and in addition a majority of the 
other aeroplanes shown at the Exhibition are fitted 
with the Handley-Page slots. 

The exhibit of the Sturtevant Engineering Com- 
pany, Limited, will consist of a collection of fan- 
driven plant, for a variety of uses, including heating, 
ventilating and air-conditioning, vacuum cleaning, 
pneumatic despatch, dust collection, and artificial 
timber-seasoning and drying. 

Another instance in which the Exhibition equip- 
ment is being used as an exhibit is to be seen at the 
fire station, the appliances being by Messrs. Merry- 
weather and Sons, Limited. Messrs. W. T. Henley 
Telegraph Works Company, Limited, are supplying 
and laying all the main teeder cables for the Exhibi- 
tion. 
cations, is represented by Messrs. Charles Macintosh 
(South America), Limited. 

In previous exhibitions a few individual firms 
have supplemented their products by cinema films. 
A feature of the present show is that a series 
of film theatres has been arranged by the manage- 
ment, at which both exhibitors and non-exhibitors 
will have the opportunity o: giving daily displays 
of their own films, either silent or talking, at pre- 
determined hours, and thus of arranging parties 
at which stress will be laid on aspects of their 
industry which cannot be elucidated so conveniently 
at individual stands. In this way, processes of 
machines, the details of tests, the facilities of ports, 
and an unlimited number of subjects may be shown, 
and a large number of such displays have already 
been organised. The captions are translated into 
Spanish and sometimes also into Portuguese, and 
the talking versions are in Spanish. The manage- 
ment of the film section has been entrusted to the 
Commercial and Maritime Film Service, of 24, 
Denmark-street, W.C.2, in collaboration with the 


Council of the Exhibition, and with the Educational 
Film Bureau. Some firms are also making the 
Exhibition the occasion of issuing elaborate descrip- 
tions in Spanish of their works and products. Notable 
examples of such publications have been prepared 
by the English Electric Company, Limited, the 
Metropolitan- Vickers Company, Limited, and Messrs. 
Ransomes, Sims, and Jefferies, Limited, of Ipswich, 
the last of which illustrates a large number of 
examples of their electric Trolebus. 

In view of the prospect of business arising out 
of the Exhibition, in which British manufacturers 
may need assistance in order to give necessary 
credits, the Export Credits Guarantee Department 
has arranged for a representative to attend at 
Buenos Aires during the Exhibition, so as to advise 
exhibitors as to the terms likely to be approved 
for individual business in view, and in need to 
telegraph for an early decision. The assistance 
given by the Department takes the form of a guar- 
antee of an agreed proportion of the value of bills 
of exchange accepted by approved buyers, payable 
immediately on default. The proportion so guaran- 
teed, which varies with circumstances, may be as 
much as 75 per cent. of the face value of the bill, and 


for advances. The Department’s representative 
for this purpose is Mr. G. A. Fitch, and his address 


banks regard the guarantee favourably as a security | 


Government bonds, it has been estimated that, at 
the end of 1929, British investments in Argentine 
railways and other undertakings amounted to about 
370,000,000/., as against less than 60,000,000/. of 
United States capital similarly placed, and some 
part of the British share in Argentine imports 
must be directly or indirectly a consequence of 
this fact. It may, for instance, have more than a 
little to do with the British position in regard to 
iron and steel imports, which, according to the 
authoritative statistics of the National Federation 
of Iron and Steel Manufacturers, are greater 
than in any country except India and Ceylon 
(grouped together) and Australia, in spite of 
continental competition. This condition, how- 
ever, is certainly not the correct explanation of the 
large British share in many branches of the engineer- 
ing and allied trades. In electrical products, for 
instance, the Argentine is the largest British 
market outside the Empire, and, indeed, last year 
the Argentine imports of electrical material from 
the United Kingdom increased by about 30 per 
cent., while those of India and Australia fell by 
the same amount.’ The evidence of the present 
report shows, however, that even in classes of work 
|in which this country has a substantial share, 
|competition is severe, and leaves much ground 
| still to be covered before that share will be satis- 





from March 6 is, c/o Entre Rios Railways Company, | factory. In some lines the share is actually trifling ; 
Limited, 564, Calle Cangallo, Buenos Aires. but a remarkable fact is that in the Exhibition some 


Of the large number of displays that will be seen | f the most important displays are representative 
in the Exhibition, those described above may be | of branches of engineering, such as agricultural 
regarded as little more than random samples. They | machinery and motor vehicles, in which the British 


are, however, sufficient to show that British manu- | Share of Argentine imports is at present conspicu- 
ously small. In the branches of work in question it 


facture : taking the prospects of Argentine trade | 
lagi Coot a | must be admitted, indeed, that though the British 


very seriously, and by an opportune coincidence, | Petey eee ; vee : 
the appearance of the report to the Department of | participation in the trade is small, it is showing a 
Overseas Trade, by Mr. H. O. Chalkley, C.B.E., | uniformly upward tendency, in some instances in the 
Commercial Counsellor to H.M. Embassy at Buenos | f2¢e of a substantial decrease of the total imports 


Aires, on Economic Conditions in the Argentine | from all countries. This increase might in any case 


Republic to October 31, 1930 (H.M. Stationery Office, have seemed significant, and the present action of 
3s. 6d. net), throws light on many of the circum- manufacturers, who are likely to know a good 


stances of this remarkable exhibition. Argentina is | 4¢al that statistics could only hint, may be taken 
more than ten times as large as Great Britain, | °S indicating that the significance is real. 

with about a fourth of its population, which, | In various ways even the few particulars we have 
however, is estimated to be nearly half as large | been able to give show that to some extent British 
again as it was in 1914. It is pre-eminently an manufacturers are taking to heart the admonitions 
agricultural and exporting country. Of its total given so repeatedly by British commercial officers in 
production in 1927, for instance, some 70 per cent. | foreign markets. A number of the exhibitors at 
consisted of agricultural products or raw materials, | Buenos Aires are providing adequate technical ser- 
and over 40 per cent. was exported. Its vast area | Vice and representation, and present their literature 
is served by little more than the railway mileage in the language of the country. The discussion in 
of Great Britain, and has under 350 miles of this report of the alternative ways open for pushing 
macadamised roads. As the rapid growth of its commercial interests in Argentina is well worth 
population suggests, it is, however, a vigorous | the attention of those who are concerned to do so. 
community. The population of its capital, Buenos! There seems, however, still much to be done, and 
Aires, is nearly as large as those of Glasgow and | this impression is confirmed and amplified by the 
Liverpool put together, and in many classes of report which the Department of Overseas Trade has 
goods it is one of the markets in which quality is| just issued of the Sheffield Industrial Mission, 





India rubber, with its many industrial appli- | 


not subordinated to price. In some respects it is in 
an exceptionally favourable economic position. It 
has, for instance, no debts left over as a consequence 
of the war, and no corresponding increase of taxa- 
tion. Its main products are always marketable and 
sold before shipment, even though their value is 
affected by fluctuations in world prices. It has little 
or no stock exchange speculation. On the other 
| hand, it may suffer, as it has been suffering for some 
| little time, from unfavourable exchanges, the absence 
of roads and transport, and inadequate storage 
| accommodation ; but there seems no reason to doubt 
that these disadvantages can be remedied, with 
corresponding improvement of the import trade, 
and the process of remedying the last two will, in 
itself, increase the demand for engineering products. 
| As this report insists, British engineers and 
| British engineering hold an important position 
in the country. They have been responsible for 
a substantial part of its economic develop- 
ment. British practice is familiar to Argentine 
consumers, and the quality of its products is 
esteemed. The British engineering colony, more- 
over, has a powerful body of professional institu- 
tions, through which a wider connection is imme- 
diately open to British manufacturing engineers 
than is at the disposal of competitors. In certain 
classes of business, again, advantage is derived 
from the large amount of British capital invested in 
the country. Leaving out of account holdings in 








which went to South America in the later part of 
| last year (H.M. Stationery Office, 1s. 3d. net). 

: This Mission was the first market investigation 
_ undertaken by a particular group of industries under 
| the auspices of the Overseas Trade Development 
Council. It consisted of the then Master Cutler, 
Mr. A. K. Wilson, and Mr. C. R. Hodgson, the 
President of the Sheffield Junior Chamber of Com- 
merce ; and though in respect to matters such as the 
steps to be taken to win back business and the 
criticism of present methods, it has been thought 
preferable that part of the information collected 
should be communicated to the individual Manu- 
facturers’ Associations concerned rather than to pub- 
lish it at large, the report contains important and 
suggestive information and proposals. The primary 
cause of the falling off of Sheffield trade in South 
America appears to have been the interruption of 
supplies from Sheffield during the war. This not 
only gave North American manufacturers a priceless 
opportunity of introducing themselves into the 
market, but destroyed the tradition that satisfactory 
cutlery and tools could be produced nowhere but in 
Sheffield, and thus opened the road to Continental 
competition as well. Mainly, however, the falling 
off in the British hold on the South American 
markets is attributed to the fact that they have been 
neglected, and one of the most striking suggestions 
of the Mission is that its work should be continued by 
a Sheffield Special Trade Commissioner to carry on 
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the work by travelling continuously over the whole 
range of countries in the interests of contributory 
firms. 

On one point the figures of the Argentine report 
seem to show that up till now British interests do 
not seem to have received the treatment which they 
might fairly expect. Great Britain is the largest 
customer of Argentina, importing from her over three 
times as much as the United States; but whereas 
the United States exports to Argentina more than 
twice as much as she imports from her, the British 
exports to Argentina have been less than half the 
imports. it appears, moreover, that the orders 
placed by the Argentine Government for foreign 
machinery, equipment and materials represent a 
large part of the country’s entire import trade, but 
it is difficult to trace in the report a disposition on 
the part of the Government to place orders for 
British material. In the case of electrical machinery 
and appliances it is stated, in fact, that heavy plant 
ordered by Government Departments has been 
given almost invariably to German or American 
firms. It is difficult to understand why this should 
be so. In the quality of the machinery in question 
British manufacturers are second to none in the 
world, and the long experience of the two countries 
in mutual business has taught each of them to know 
and appreciate the “business manners” of the 
other. It is to be hoped that in the more intimate 
contact between both sides that must arise out of 
the Exhibition, a way will be found to adjust what 
seem at present to be unbalanced conditions. 








THe GrowTH OF AERIAL TRANSPORT.—When, during 
1919, the first British passenger aeroplanes were flying 
daily between London and Paris, there were not more 
than about 3,000 miles of aerial routes throughout 
Europe. To-day, the total for Europe stands at approxi- 
mately 60,000 miles, while, throughout the world there 
are now upwards of 136,000 miles of aerial routes. 
Furthermore, during a recent period of nine months, 
nearly 600 tons of urgent merchandise were carried in 
and out of Croydon in the machines of Messrs. Imperial 
Airways, Limited. Altogether, since the establishment 
of this organisation in 1924, the aircraft of the company 
have carried 5,790 tons of freight between London, the 
Continent, and India. 
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THE WELLAND SHIP CANAL— 
XVII*—(continued). 


NAVIGATION continuing uninterruptedly through- 
out the 24 hours during the open season, the 
lighting of the Canal, as might be expected, 
presents a number of interesting and unusual 
problems, particularly in connection with the illumi- 
nation of the reaches between the locks. After 
careful consideration, it was decided to employ a 
220-110 volt distributing system, using 110-volt 
lamps for the lock and machinery-house lighting, 
and a constant-current series lighting system for the 
canal prism or reaches between the locks. It was, 
of course, highly desirable that glare from the 
lighting units should be reduced to a minimum, 
especially with regard to navigators approaching 
and entering the locks. High mounting of the 
units was, therefore, desirable, and as the intensity of 
the light source had also to be kept as low as possible 
the use of glass refracting units, of large area, was 
decided upon. It was also considered desirable to 
reduce sharp contrasts in illumination and to elimi- 
nate dark areas on the working surfaces of the locks. 
To meet these requirements, it was decided that 
the illumination should not be less than 0-20 foot- 
candle, measured at the lock coping and at the edge 
of the lock chamber. It was also decided to avoid, 
if possible, the use of lamps larger than 500 watts, 
but to employ a refractor which would be suitable 
for use with 750-watt or 1,000-watt lamps if these 
higher-powered lamps proved to be necessary at any 


point. 


The distance from the lighting standards to the | 


edge of the lock wall was made 19 ft. at all the locks 
except Lock No. 8, where the distance is 23 ft., 

while on the approach walls the distance varies from 
19 ft. to 23 ft., according to local conditions. In 
the case of all the single locks, there is a row of lights 
on each side, while in the case of the twin locks, 
there is a single row of lights on each of the outer 
walls and two rows on the centre wall. The design 
of standards is illustrated in Fig. 751, on this page. 
Each, it will be seen, has a single-arm bracket and a 





* Previous sections of Article XVIJ, have appeared on 
pages 166 and 200 ante, 








~?) 





Transverse. ‘ENGINRERING 
pendent fixture. It was found that the desired 
illumination could be obtained by using Holo- 
phane asymmetric B-way bow] refractors, mounted 
at a height of 22 ft. 6 in. above the coping level, 
and spaced a distance of about 160 ft. apart. The 
lighting unit consists of a hood, made up of an upper 
part, a cap, and a lower part, a skirt, and a glass 
refractor, the supporting ring of the latter being 
fixed on to the skirt. The cap and skirt are of cast- 
iron, porcelain enamelled a dark-green colour 
externally, and white internally. The skirt is 
about 18 in. in diameter at the bottom. Provision 
is made inside the hood for raising and lowering 
the lamp, in order to bring the filament to the proper 
focal centre, and for adjustment so that the centre 
of the beam of maximum intensity can be brought 
to any position between the angles of 65 deg. and 
80 deg., with the vertical axis of the unit, irrespective 
of the size of the lamp or the type of refractor used. 
The skirt is fitted with a ring to hold either an 8-in. 
or an ll-in. bowl refractor and also a dome-type 
refractor. Orientation of the refractor is provided 
for by making it possible to mount the refractor 
in its ring in one way only. The bowl refractor 
projects most of the light in the form of a wide fan 
to the front and downwards at a slight angle, 
as is shown by the light-distribution curves repro- 
duced in Figs. 752 and 753, annexed. The effect 
produced is well shown in Fig. 756, on page 320, 
which is reproduced from a photograph of Lock 
No. 8, taken at night. Figs. 754 and 755, on 
this page, show the light distribution obtained in the 
longitudinal and transverse directions, respectively, 
and it will be seen from these figures that the 
illumination does not fall below the specified value 
of 0-20 foot candle at any point. 

As can be seen in Fig. 751, which illustrates the 
lighting installation at Lock No. 8, the standards 
are made up of three sections of steel tube. The 
bottom section is 8 in. in diameter, and weighs 
28-8 Ib. per foot, while the diameters and weights 
of the middle and top sections are 7 in. and 23-8 Ib. 
per foot, and 6 in. and 19-2 Ib. per foot, respectively. 
Each pole is provided with a cast-iron base, made 
in two parts and bolted together. The bracket 
carrying the lighting fixture is also of cast-iron, bored 
to fit the top tubular section to which it is bolted 
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and the opening in the top of the pole is covered by 
a finial to render the pole and the bracket caine! 
weatherproof. The standards are set in concrete in | 
such a manner that it is possible to jack out the | 
pole without damaging the concrete setting or the | 
lock masonry. | 
From the descriptions of the locks given in| 
previous articles, it will be remembered that on | 
each side of the lock there is a mooring passage or | 
gallery, about 29 ft. below the coping level, extending | 
for nearly the whole length of the lock, and having | 
openings every 120 ft. into the lock chamber, for the | 
purpose of mooring boats in the lock when the water | 
level is below the gallery floor. Access to the gallery | 
is obtained by three stairways, one at each end and | 
one in the middle, and these stairways are lighted ; | 
a light is also provided at each mooring opening. | 
It will be obvious that the lighting units for the | 
mooring gallery have to withstand rather unusual 
and severe conditions. Each time a lock is filled, | 
the units, while lighted, are submerged under at | 
least 25 ft. of water, and may be so submerged for | 
several hours, so that they must be perfectly water- | 
tight under these conditions. Fig. 757, annexed, | 
shows the appearance of one of these units, and a | 
section showing its design and construction is repro- | 
duced in Fig. 758. Each unit is designed to take 
lamps of from 40 watts to 100 watts, and has an 
overall height of about 8 in. and a maximum 
diameter of about 5 in. All the metal parts are 
of bronze, and the globe is made of a special heat-| Pondage areas are located at various points along 
resisting glass, cemented into a bronze ring, which | the east bank, so that the contour of this bank is not 
is screwed into the body of the fixture. A protect- | all suitable for placing lighting units. On the west 
ing wire guard surrounds the globe, and is screwed | side, however, the contour is generally straight and 
on to the globe holder. The electrical connections | parallel with the centre line of the Canal. As 








x 











Fic. 757. SranpARD Moorina PassaGE 
LicHtT1ne UNIT. 


are made through a lead-covered cable, which is | 
wiped on to a sleeve forming part of the body of | 
the fixture. The units were subjected to very rigid | 


previously mentioned, the transmission line is 
located on this bank, being carried on poles spaced 
90 ft. apart, and about 30 ft. back from the top 


tests before acceptance. Each unit was completely | of the slope. On the straight reaches of the Canal, 
assembled with a 100-watt lamp in place, and | the width between the tops of the slopes on opposite 
allowed to burn for 24 hours, after which it was | sides is 320 ft., so that the distance between the 
plunged into water at 32 deg. F. while still burning ; | top of the slope on the east side and the poles of 
the globes withstood this test without breaking. | the transmission line is 350 ft. It was decided 
To detect any porous castings or bad threads, each | to place the lighting units on the transmission line 
unit was subjected to an internal air pressure of 5 Ib. | poles at a height of about 18 ft. above the top of 
per square inch, while submerged. | the slope, or about 31 ft. above the normal water 

There are some 24 miles of canal prism, the} level, on the summit reach between the Guard 
banks of which were required to be illuminated to} Gates at Thorold and the Guard Lock at Port 
at least the equivalent of full moonlight, so that | Colborne, a lighting unit being placed on every 


they could be easily distinguished by navigators. | fifth pole, 7.e., 450 ft. apart, on the straight part 
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jof the Canal prism and on every fourth pole, 1.e., 
360 ft. apart, on the curves, the closer spacing 
on the curves being used to compensate for the 
| greater width of the Canal, and to provide rather 
; more light where it is needed. It was imperative 
that the form of lighting unit adopted should spread 
the light out in a wide, horizontal fan, and that the 
beam should be depressed from the horizontal, so 
that it would just cover the opposite bank without 
producing glare in the eyes of a navigator on the 
bridge of a vessel near the centre of the Canal. 

As a result of experiments carried out by the 
Canal engineers, the system adopted was a modified 
form of air-port lighting, using 180 deg. Fresnel- 
type lenses, with lamps of from 400 c.p. to 1,500 c.p. 
The 400-c.p. lamps have been adopted as standard 
for ordinary conditions of prism lighting, and the 
larger lamps for special conditions. The specifica- 
tion required that, when using a 226-watt, 400-c.p. 
lamp in the lighting fixture, under normal condi- 
tions, the illumination produced over a surface 
, 400 ft. long horizontally, and 25 ft. wide vertically, 
| at a distance of 400 ft. from the centre of the unit, 
{should not be less than 0-03 foot candle. It was 
also specified that the fixture should maintain a 
high illumination efficiency in use. The optical 
system of the lighting units consists of a 180-deg. 
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THE WELLAND SHIP CANAL; ELECTRICAL EQUIPMENT. 


Fig. 759. 
CURVES OF HORIZONTAL CANDLE POWER DISTRIBUTION. 
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Fig.760. 
VERTICAL C.P. DISTRIBUTION. 


CURVES OF CANDLE POWE DISTRIBUTION. 
Cascwem Half Qylinder Fresnel Lens. 
Lamp: 20 amp. gor Bean, pent ie lumens. 
Ref lector: spur 
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Fie. 761. 





REGULATORS FOR SERIES LIGHTING SYSTEM ; 





Lock No. 8 SusBstTatIon. 


dioptric Fresnel lens and a spherical reflector, the | station, to feed the north section of the Canal, 


former being made of heat-resisting glass, 
having an inside diameter of about 7 in. with a 
clear height of just over 6} in. The reflector is 
made of brass or copper, and chromium plated. 
The body of the unit is of galvanised cast-iron, and 
the lamp socket is mounted on an adjustable support 
which permits vertical movement of the lamp for 
the purpose of raising or depressing the beam. A 
door is provided in the body, and this door is fitted 
with a diffusing glass which serves to light the 
ground below the unit. The whole unit is completely 
dustproof, insect proof, and waterproof, and is 
mounted on a bracket allowing the unit to be 
rotated about its vertical axis, and to be tilted 
in a vertical plane to or from the pole on which 
it is mounted. Figs. 759 and 760, on this page, 


show the light distribution obtained with this | 


unit in the horizontal and vertical planes. respec- | 
tively. 
These units are connected in the series line, which 





| 
| 


and | while three similar regulators at Lock No. 8 sub- 


station feed the south section; an additional 
regulator is installed at both substations as a stand- 
by. Fig. 761 shows the series system regulators 
at Lock No. 8 substation. 

Industrial-type electric heaters are installed in 
the lock buildings, where required, 7.e., mainly in 
control rooms and substations. Owing to the fact 
that the Canal is closed to navigation during the 
winter between December 15 and April 15, it has 
only been necessary to provide sufficient heater 
capacity to keep the buildings comfortably warm 
in the spring and autumn. Some of the heaters 
are, however, kept in service during the winter 
to maintain the buildings at a temperature just 
above the freezing point, The standard heating 
unit adopted is of 5 kw. capacity, and, where 
necessary, is provided with a switch giving three 
different heating capacities. 

A complete self-contained telephone system is 


carries 6-6 amperes, through series line- insulating | installed, consisting of an automatic central-energy 


transformers from which the secondary current sup- 
plied to the lamp is 20 amperes. 


| 


The series system | 


| dialing system, operating at first, practically on 
the single-line system. A 100-line switchboard 


is fed from station-type constant-current regulators, | is installed at the flight locks substation, which is 
three of which are installed in Lock No. 2 sub- | close to the load centre of the system. This provides 


communication between locks, bridges, substations, 
power house and executive offices, and allows for 
future extensions by operating the less-important 
stations on two-party lines. At each lock, there 
is a local magneto-bridge system for communi- 
cation between the lock master, lock and bridge 
operators, electricians, &c., but this is not con- 
nected to the general Canal telephone system. 
Instruments on both systems are, however, 
installed at certain important points at each 
lock, such, for example, as the control room at each 
end of the lock, and the lock substation. At a 
few points on the system, the Bell Company’s 
instruments are installed, but these do not con- 
nect with the Canal system. All telephone 
circuits are run in lead-sheathed cable. A multi- 
conductor aerial cable is carried along the full 
length of the Canal, supported on a galvanised-steel 
messenger carried on the poles of the transmission 
line, and this provides the connection between all 
substations. From each substation, lead-sheathed 
cable laid in the lock duct system is used for the 
local connections. 

A feature of importance in connection with the 
electrical work on the Canal is the consistent effort 
made to employ manufacturers’ standard equipment 
wherever such could be used to advantage, and, 
when this could not be done, to adopt a standard 
design and employ it wherever suitable. This 
feature has been already mentioned in connection 
with, for instance, the motors used, and another 
example is afforded by the use of a two-piece 
standard post-type porcelain insulator with a 
galvanised malleable-iron cap and steel pin for 
all 22,000-volt work at the substations and step-up 
station, on air-break switches, high-tension fuse 
mountings, disconnecting switches, *bus-bar and 
wiring supports, &c. This practice has resulted in 
definite reductions in engineering and overhead 
costs, as well as in a reduction in the number of 
spare parts to be kept in store ; it has also, as would 
be expected, greatly expedited maintenance work. 

Before concluding our account of the electrical 
work, a brief reference may be made to the matter 
of foreign wire and cable crossings. We may 
remind our readers that much of the very heavy 
international traffic between the United States 
and Canada necessarily crosses the comparatively 
short length of the Canal, and that this traffic, in 
addition to passenger and goods transport, includes 
numerous telegraph and telephone services. Nearly 
1,000,000 h.p. of electrical energy from the Canadian 
side at Niagara Falls also crosses the Canal. For 
the transmission of electrical energy in bulk at 
46,000 volts and 110,000 volts, overhead crossings 
are made by means of structural-steel towers. The 
span across the Canal is generally about 400 ft., 
and the regulations pf the Dominion Railway Board 
prescribe that the lowest conductor must be kept 
at least 150 ft. above the regulated water level 
at the point of crossing. There are nine of these 
overhead high-voltage crossings at different points 
along the route. One of these crossings is to be 
seen in the illustration of Bridge No. 14, given in 
Fig. 177, page 700, of our issue of November 29, 
1929. An ample number of ducts, with the neces- 
sary manholes and splicing chambers, is provided 
at all locks for foreign cables, and these ducts 
are leased, at a nominal rental, to the various 
power, telephone and railway companies requiring 
them. On some of the longer reaches between the 
locks, telephone and telegraph companies have 
laid armoured submarine cables across the Canal 
in trenches at a depth of 35 ft. below the water 
level ; in all, 19 crossings of communication circuits, 
and of power circuits at pressures up to 12,000 
volts have been effected in this way. 

The electrical work described above was carried 
out under the general supervision of the Engineer 
in Charge, Mr. Alex. J. Grant, by Mr. A. L. Mudge, 
Senior Electrical Engineer; Mr. L. P. Rundle, 
Senior Assistant Engineer; Mr. F. A. Parkhurst, 
Electrical Engineer; and other members of the 
Canal Electrical Engineering Staff. 

Among the more important contractors for plant 
and materials we may mention the following :— 
For lighting units, wire, cable, transformers, pot 
heads and junction boxes, &c., Messrs. Canadian 
General Electric Company, Toronto, and Messrs. 
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Canadian Westinghouse Company, Limited, Hamil- 
ton. Lighting units were also supplied by Messrs. 
Powerlite Devices, Limited, Toronto. Trans- 
formers, &c., were also furnished by Messrs. Ferranti 
Electric Company, Toronto; Messrs. Packard 
Electric Company, St. Catherines ; Messrs. Moloney 
Electric Company of Canada, Limited, Toronto ; 
and Messrs. English Electric Company of Canada, 
Limited, who also furnished switchboards, control 
desks, &c. Cable was also supplied by Messrs. 
Eugene Phillips Electrical Company, Montreal, and 
Messrs. Northern Electric Company, Montreal. 
We have previously mentioned the Harland 
Engineering Company of Canada in connection 
with the motors for the lock machinery, and may 
conclude with the name of the Cutler-Hammer 
Company, Incorporated, of Milwaukee, as that of 
the firm supplying the control equipment for the 
lock machinery, brakes for the bridges, and lock 
motors, &c. 


THE APPLICATION OF WELDING 
TO STEEL CONSTRUCTIONAL 
WORK IN GERMANY. 

By Dret.-Inc. Orro Bonpy. 


In recent years, the application of welding to steel 
constructional work has progressed in a remarkable 
way. Apart from its use in new structures, the 
method has also been utilised in connection with 
repairs and strengthening work, interesting exam- 
ples of which have been carried out on bridges in 
England, Australia and elsewhere. Up till the end 
of 1929, some sixty bridges had been reinforced in 
this way, but the technical and economic advan- 
tages of the process are so great that its continued 
extension may confidently be anticipated. 

In Germany, a rapid extension of the application 
of welding to structural work began in the year 
1929, after extensive theoretical and _ practical 
investigations. As examples of work recently 
carried out, mention may be made of a 10-metre 
bridge built by the German State Railways on one 
of the main lines ; this is to be followed by a 40-metre 
bridge, which will be erected in the near future. An 
example of a bridge on the German State Railways 
strengthened by welding is illustrated in Fig. 1, on 
this page. On the bridge, which is situated near 








TABLE I.— Permissible Stresses in Welded Structural Work. 





| Permissible Unit Stresses; Ib. per sq. in. 





| | 
Country. | | Tension. | ones |Bending.! Shear, 
| | pres | 
Base Stresses | 10,300 12,800 | 8,600 
Germany |— ——|—____—_|—_____—_} as for |__ 
|Base Stresses | 13,800 | 17,200 | tension | 11,500 
Ca | | and 
—_——_————} com- |————— 
pression 


United States .. .. | 13,000 | 15,000 11,300 








Leipzig, the riveted stringers had worked loose and 
were stiffened by welding in the brackets, or gussets, 
which can be seen resting on the top of the lower 
flanges of the transverse-joists in the figure. This 
work was carried out by Messrs. Hummel and 
Merkel, of Leipzig. Welded buildings have been 
erected in all parts of Germany. An example 
is illustrated in Fig. 3, which shows the welded 
framework of a shop erected by Messrs. Siemens- 
Schuckertwerke, at their Berlin works. It is 20 
metres long by 10 metres wide, the height of the 
columns being 6-3 metres. Another example of a 
welded building is furnished by the roof of a station 
for the German State Railways, at Stettin. This is a 
structure carried on a row of single columns and is 
welded throughout. At Riesa, in Saxony, a welded 
bunker for pulverised coal has been erected. It 
has a weight of 95 tons, which is 20 per cent. less 
than that of a corresponding riveted structure. 
As a final example, reference may be made to Fig. 2, 
which shows a welded signal gantry. This was 
constructed by Messrs. Hummel and Merkel and 
erected at Jiiterbog station, near Berlin. 

This rapid expansion of the use of welding for 
structural work in Germany resulted in a demand 
for the issue of regulations covering its use, and, at 
the beginning of last year, draft rules covering the 
erection of welded steel structures were published. 





These were drawn up by Dr.-Ing. Hilpert, of Berlin 
Technical University, together with Mr. Cajar and 
the author. The Fachausschuss fiir Schweisstechnik 
of the Verein deutscher Ingenieure also assisted by 
collecting information from welding specialists and 
representatives of the structural steel industry. 
These draft rules were followed, after a short 
period, by official regulations issued by the Prussian 
Ministry of Public Safety. These regulations are, to 
some extent, based on the draft rules, but are more 
extensive and complete. It is interesting to compare 
them with the rules of the American Welding 
Society, particularly in connection with permissible 
stresses. The allowable values in the two cases 
are shown in Table I. 








Fia. 1. Ratway BripGe STRENGTHENED BY 
WELDING. 





larger and more complicated types of structure. 
Progress will certainly be hastened by the publi- 
cation of official regulations, and if they are properly 
used failures are likely to be few. In all cases, 
however, good workmanship and supervision by an 
experienced engineer are essential to success. There 
is no reason to expect that the difficulties will be 
greater than followed the introduction of other new 
methods, such as reinforced concrete. 

The new regulations, Vorschriften fiir die Ausfih- 
rung geschweisster Stahlhochbauten, state that either 



































Fig. 3. WELDED STEEL WORKSHOP. 








This comparison shows that the base stresses are 
considerably lower in the German than in the 
American regulations. The German regulations 
relate to open-hearth steel St. 37, the breaking load 
of which is about 37 kg. to 45 kg. per square milli- 
metre (23-6 tons to 28-8 tons per sq. in.). The 
German regulations, however, provide for an increase 
in the base stresses by one-sixth or one-third when 


certain conditions of design and methods of carrying | 





Fig.7. 
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are welding using direct or alternating current. 
resistance welding, or gas welding may be used, 
the choice of the method and equipment being left 
in the hands of the contractor. The positions of 
the welds which are to be made on site are to be 
marked on the various structural members before 
they leave the shops, and, in general, the order in 
which they are to be erected must be settled before- 
hand. If any tack welds are necessary during 


out the work are complied with. These higher stresses | erection, the parts are not to be forced together in 
are approximately the same as those of the American | order to make them ; clamps and vices must only be 


regulations, in some cases being a little higher. 
It is clear that this method of constructing steel 
structures is likely to develop on a large scale in the 


| used to hold parts in position, not to force them into 
|contact. Surfaces to be welded must be free from 
|rust or dirt. Field welding should be restricted as 


future. The experimental period can now be| far as possible, and when it is necessary protection 


considered to be passed, but further experience is 
still required before welding can be utilised in the 


| against the weather must be provided for the welder 


and the work. 
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In calculating the dimensions of members for 
welded structures, the same principles apply as in 
the case of riveted structures, unless some special 
consideration is introduced by the employment of 
welding. When joints are provided with beadings, 
&ec., of fused metal formed during the welding 
process and introduced to shield the weld proper 
from the effects of the weather, such beading must 
not be considered as adding any strength to the 
weld. The method of welding and the type of 
electrode to be used are to be specified on working 
drawings, while all welded joints are to be indicated 
in order to facilitate examination and survey. 






























































tension and shear the total stress must not exceed 
the maximum given by the table. For parts exposed 
to alternating or dynamic stresses, such as occur in 
cranes, the permissible stresses are to be reduced 
by one-sixth. The same reduction is to be made 
in seams which are welded overhead. In general, 
the stresses may be raised by one-sixth or one- 
third, under the same conditions as are specified 
for steel structures in the regulations dated 
February 25, 1925. In these regulations the 
increase of the stresses by one-sixth is allowed 
when a guarantee can be given that the design has 
been closely calculated to meet the required 
conditions, and that erection will be supervised by 
a trustworthy engineer acquainted with the static 
calculations. The increase of the stresses by one- 
third is admissible when all possible load effects 






























































Fig.9. Fig. 10. 35 56} 36 are taken into consideration, that is, in addition to 
SS “s t ‘ allowance being made for the most unfavourable 
| | | | effect of the permanent load, any load caused by 
! erat | traffic, the snow load, the braking effect of cranes, 
8 | | | the most unfavourable load due to wind, and any 
; 4 aie ia ‘aa Ol Se load due to changes of temperature must also be 
i ~@ _ | allowed for. 
aks (ae me 200 }-- - on >| Welders are required to pass an examination 
$= which shall, as far as possible, be carried out with 
| ME Anim the same type of apparatus and the same form of 
A] Tack’ electrode as they will afterwards be required to use 
, oe ~ 7 Welds. in the shop and field. The candidate is required 
8 to weld two plates on to another to form a cross, 
| as shown in Figs. 9 and 10. The welds are to be 
- <ilale- et made at right-angles to the direction of the grain 
' | | of the plates, and the overall length of the finished 
occa : piece is to be approximately 300 mm. (11-8 in.), 
. i plus the thickness of the centre plate. The thick- 
_ | ness of the weld is required to be 0-6 the thickness 
ee of the plate, and the top and bottom 
- ; ‘__ plates are to be cut about 20 mm. 
F ity —— , Fig. 18. | aad a (0:8 in.) shorter than the cross plate, 
[2s ee A = its so that tack welds can be made at 
F a = — ry the ends. Two of the four fillets, 1 
lb ke and 2 in Fig. 9, are to be welded in 
a horizontal direction, and 3 and 4 in 
a vertical direction. From the com- 
s | b pleted piece, three strips, 35 mm. 
fm (1:4 in.) wide are to be cut and pulled 
<10 58 in a testing machine in the direction 
170-15 | 48 WW of Fig. 10. The strips are to be 
>15 3s cut without heating the piece, and 
= must not include the edges and the 
ara tack welds. They must stand up to 
Sey a tension of at least 30 kg. per 
| | | 5 | square millimetre (19-2 tons per 
; rl square ineh). If they do not, the 
| | | | | welder is not to be accepted. When 
| | | : | 2s 
TO ie | 
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| | 2 | qo | F 
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The dimensions of welded joints subjected to 
tension or compression are to be calculated by the 
relation P = F o, where F = a x I, P is the load 
to be carried by the welded seam expressed in kilo- 
grammes, and oa is the permissible stress. F is 
the cross section of the weld in sq. cm., and 
a is the width of the seam in centimetres. For 
fillet welds the height of the triangle formed by 
the weld is to be taken as a, and not the length of 
a longer side, as indicated in Fig. 4. The same 
thing applies to rounded or hollow fillets, as in 
Figs. 5 and 6. For butt welds joining plates of 
different thicknesses, the thickness of the thinner 
plate is to be taken as a, as in Figs.7 and 8. / is 
the length of the seam, exclusive of the length of 
the craters at the ends, which have a length of 2a 
each. Parts of structures which are subjected to 
bending moments can be arranged with interrupted 
zeams sufficient to take the stresses due to bending. 


a job involves overhead welding, the welder may 
be required to weld two of the seams of the test 
piece in this way. 

In connection with any important piece of welded 
constructional work, tests have to be carried out 
| with the same type of welding electrodes, and the 
same class of plant. The tests cover (a) a transverse 
fillet weld of the type shown in Figs. 9 and 10; and (b) 
a longitudinal fillet weld of the type shown in Figs. 11 
to 13. The test piece is made by welding together 
four strips of a thickness corresponding to the 
| thickness of the material used in the structure to 
which the test refers. The strips are joined by 
longitudinal fillet welds of a length about equal to 
the width of the straps. It is required that the 
joint shall show a breaking load, by shearing, of at 
least 24 kg. per square millimetre (15-4 tons per 
square inch.) 


A butt-weld test (c) has also to be made. In 





Using steel of St. 37 quality, the allowable stresses | this case, two plates, each 6 mm. or 12 mm. (} in. 
are as given in Table I, page 322. For combined ' or 3 in.) in thickness, are welded together to form 


a test piece by V or X seams, as shown in Figs. 14 
to 16. It is required that the bevelled edges of the 
seams shall form an angle of at least 60 deg. The 
thickness of the plates is chosen to correspond 
approximately with the thickness of the members 
in the building to which the test refers. The piece 
is cut into strips 35 mm. wide, which are subjected 
to tension or bending tests. Under tension, the 
breaking load must be at least 30 kg. per square 
millimetre (19-2 tons per square inch). In special 
cases, a bending test may be required. For this 
test, for plates up to a thickness of 20 mm. (0°8 in.), 
a bar with a diameter twice the thickness of the 
plate is prepared with a rounded end, as shown 
in Fig. 17, the radius of the rounded end being 
equal to the thickness of the plate. The plate is 
carried on two cylindrical bearings, five times the 
thickness of the plate apart, and the load is applied 
through the bar in the middle of the seam. Pressure 
is applied on the root side of the seam, which is 
previously dressed flat. The plate is required to 
bend through an angle of at least 60 deg. before 
rupture occurs. This test is usually limited to 
plates 6 mm. and 12 mm. (} in. and $ in.) in thick- 
ness. 

These tests will, in general, be carried out in 
the shops by the local building inspectors. Welded 
parts which have not been tested are to be covered 
with transparent varnish before they leave the 
shops. All welding carried out on site is also subject 
to test. Any necessity for full-scale loading tests 
is left to the discretion of the inspector concerned. 








THE LEIPZIG FAIR. 


THE question, whether it is good policy to con- 
| tinue advertising during a period of acute trade 
| depression has recently been receiving considerable 
| attention in the columns of our daily contemporaries. 
It is obviously a question which must be investi- 
gated and answered in other countries as well as 
our own, since, as is only too well known, the falling 
off in the demand for goods is world wide. It is 
interesting to find, therefore, that if the term 
| advertising is employed in the broad sense of 
meaning the bringing of articles available for sale 
to the attention of prospective buyers, it has been 
answered in the affirmative in Germany, as well 
as in this country. Disregarding, for the present, 
the many proofs which might be advanced in 
| support of this contention, we may confine ourselves 
| to pointing out that the recent British Industries 
Fair, both in Birmingham and London, showed 
that our manufacturers, in spite of the difficulties, 
which now prevent the free marketing of their 
products, are determined to do their utmost to 
| bring what they have to sell to the notice of both 
[native and foreign purchasers and, what is more 
|encouraging as an indication of future progress, 
that they are making improvements in their 
| designs, so that when the tide changes they will 
| be in a good position to meet the better conditions. 
The Technical Fair at Leipzig, which opened on 
| Sunday last, March 1, and will close on March 11, 
|is a striking indication that the same policy is 
| being followed in Germany, for though it is a 
| little difficult to say whether the number of exhibi- 
| tors is smaller or larger on this occasion than in 
| previous years, there is no doubt that the display 
'is of a thoroughly international character. Several 
well-known firms, it is true, are absent, but whether 
this is due to the fact that they normally exhibit 
biennially only, or that they are individually 
translating into fact the persistent rumour that the 
Machine Tool Manufacturers’ Association in future 
will only take part every two years is hard to 
determine. As regards the size of the Fair, we 
have been officially informed that 2,327 manufac- 
turers of machinery, tools, and other engineering 
equipment have taken space, and that the machine- 
tool industry alone is also represented by 387 
exhibits. No visitor can, therefore, fail to be 
impressed with the wide range of products exhibited, 
or with the fact that the German engineering 
industry is fully keeping pace with the demands 
that are being made upon it in all of the many 
branches which, year after year, find a place at 
Leipzig. 

It is too early to say what the effect of the Fair 
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in stimulating German industry will be. That it 
requires stimulation is shown by the fact that there 
are now nearly 5,000,000 unemployed in Germany ; 
and this appalling figure may explain why the 
attendance on the opening day was certainly less 
than on similar occasions during the past few 
years. On the first Sunday, it may be recalled, 
an opportunity is usually given to the employees 
of those exhibiting to see the displays of their own 
and rival firms, and as these have decreased so also 
has the number of visitors. On the other hand, the 
number of native and foreign buyers seems well up 
to standard. 

Our readers will be acquainted with the general 
scope of the Technical Fair from the descriptions 
we have given in former years, and will have 
realised that it is quite impossible for us to do more 
than deal with a few of the exhibits. Of these, the 
exhibits in the machine-tool section far overshadow 
the others, both in number and in interest, and 
it may, therefore, perhaps, be worth while to point 
out some general tendencies which have been 
noticed in the design of this class of equipment. 
To begin with, it would seem that increasing 
employment is being made of high-speed steels for 
the tools, a development which though, of course, 
not new, is enabling the cutting speed and the 
cross section of the cut to be progressively increased. 
At the same time, the stresses imposed by these 
aids to increased output have necessitated a greater 
robustness in design, and have led, for economic 
and other reasons, to the increased employment 
of welding as a means of constructing the machines | 
themselves. This practice has the further advantage | 
that a neater appearance and a saving on founda- 
tions, owing to the reduction in weight, are possible. 
Push-button control is being further developed, 
with « satisfactory saving of both time and labour, 
while the same advantages are being secured, in 
another way, by the employment of intermittent 
feeds and quick-return strokes on lathes, milling 
machines, boring mills, and planers. The cutting and 
feed speeds on the woodworking machinery are also 
gradually increasing, as is shown by the fact that | 
planing machines are being exhibited this year 





in which the cutter speed is as high as 6,000 r.p.m., 
and the feed exceeds 330 ft. per minute. The speed | 
of band saws has also been raised to 6,000 ft. per | 
minute, and of moulding machines to 18,000 r.p.m. | 
The practice of using self-contained motors is, it | 
is noticeable, also being extended to woodworking | 
machines. Frequently these motors are mounted 
directly on the cutter shafts, so that intermediate | 
gearing can be eliminated. This type of driving | 
unit is being more and more used for operating | 
portable tools, of which a very varied selection, | 
including not only drills and grinders, but files, | 
are on view. | 

The attempt to reduce labour costs still further | 
is also evident in the design of the transporting | 
machinery exhibited. This term may conveniently | 
be made to cover not only hand-operated trucks, | 
suitable for use in workshops and at railway stations, | 
and large-capacity lorries, but conveyors of many 
different kinds. As at last year’s Fair, the use 
that is evidently being made of the latter class of 
equipment in the German building trade is again 
noticeable. Several examples of combined belt con- 
veyors and concrete-mixing plant are on view, while 
mention may also be made of the many types of 
excavators and grab cranes that are to be seen. As 
regards the vehicles themselves, it would seem that 
electric trucks are now finding an extended applica- 
tion on roads, as well as on factory premises, and 
that the capacity and travellng speed are both 
increasing. In the case of the larger units, it is 
becoming more generally common to haul the 
lorry proper by a tractor, so as to obtain greater 
flexibility in operation. Attention to “ safety-first” 
principles is shown by the fact that many of these 
trailers are equipped with automatic brakes, which 
come into action should the tractor coupling part. 

Reference has already been made to the increasing 
use of push-buttons on machine tools, but this type 
of control is also common on all classes of electrically- 
driven machinery, including the looms, foodstuff 
handling and packing equipment, and welders, many 
examples of all of which are being exhibited. It is 
further noticeable that increasing use is being made 











of welding in building up the frames of electric 
motors and generators from rolled-steel plates, 
with the result that a saving in weight of some 
40 per cent. to 45 per cent. is obtainable. As 
regards the electrical machinery itself, an interesting 
departure is the use of the double-slot motor for 
outputs up to 550 kw., while the design of the 
* oil-less ” circuit-breakers, which made their first 
appearance at last year’s Fair, has been improved 
as the result of recent experience. 
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In fact, the equipment shown at the Fair, as a 
whole, indicates that, in spite of the unprecedented 
depression and financial instability which Germany 
has experienced during the past twelve months, 
she still occupies a leading place in the world’s 
engineering industry, and one which, notwith- 
standing keen competition, she may probably 
improve. How long it will be before that improve- 
ment takes place depends more on the politicians 
and financiers than the engineers. 

Turning now to some of the exhibits we may 
first refer to the display of Messrs. Alfred Herbert, 
Limited, Coventry, who are showing, amongst eight 
machine tools, five of new design, of which four have 








been selected for illustration. All of them incorpo- 
rate distinctive features. The machine shown in 
Fig. 4, Plate XVL, is the firm’s No. 5A capstan lathe, 
and is fitted with a chasing saddle, air chuck, and 
covered slides. In Fig. 5, on the same Plate, and in 
Fig. 1, on this page, are shown a typical tool lay-out 
and the work produced by it, respectively. The 
capacity of the lathe is indicated by the following 
figures : Swing over the slide covers 15 in. ; swingover 
the cross slide 8 in. ; maximum distance from the end 
of the spindle to the face of the capstan, 294 in. ; 
diameter of hole through spindle, 2%; in.; and maxi- 
mum diameter of bar admitted through the draw- 
in chuck, 1} in. The general arrangement of the 
machine can be gathered from Fig. 4, but it may 
be mentioned that the slides for the chasing saddle, 
of which the front one is an inverted V and the 
back one flat, are protected by covers which are in 
actual contact with the working surfaces, so that 
even the finest dust is excluded, and continuous 
lubrication of the sliding surfaces is maintained, 
with the result that accurate alignment is secured 
for very long periods. Special attention has also 
been given to the protection of the working parts 
of the cross saddle, and to make ample pro- 
vision for chip clearance, the latter in view of the 
greatly increased cutting speeds now in use. 

The lathe, as exhibited, is equipped for motor 
drive, but a single-pulley drive can be used. With 
this or with a constant-speed motor, 8 spindle speeds, 
ranging from 30 r.p.m. to 511 r.p.m., are obtained 
mechanicaily in the headstock under control of two 
levers. Speeds of 45 r.p.m. to 760 r.p.m. can be 
arranged for to suit small or high-speed brass work. 
With a direct-current variable-speed motor, the 
range of speeds can be increased, and a very fine 
gradation obtained. The spindle is provided with 
a flange to which the chuck can be bolted direct. 
The feed box is driven from the main spindle through 
a train of enclosed gears. Two levers provide four 
changes of reversible automatic feed, viz., from 40 
cuts per inch to 160 cuts perinch, to the capstan slide, 
and four different pitches of right-hand and left- 
hand threads from each leading screw. The leading 
screw is situated on the front of the bed, and js 
engaged by a nut carried by a slide in the chasing 
saddle apron. The nut is connected with the cross 
slide in such a way that when it is withdrawn from 
the screw the chaser is withdrawn from its cut. 
Twenty-six pitches can be obtained with the 
standard set of seven leading screws and nuts. 
The chasing saddle is provided with a stop rod, 
and the cross slide has two stops in either direction. 
The nature of the front tool post is easily made 
out from Figs. 4 and 5, which also show very 
well the construction of the capstan. The hexagon 
stop bar on the capstan slide will be noticed in the 
former figure. It is geared to rotate with the 
capstan and the stops trip the feed and act as dead 
stops. The automatic rotation of the capstan can 
be disconnected when not required, and both 
capstan and slide have clamping levers. The slide 
has a graduated scale with an adjustable pointer, 
and the pilot wheel is provided with an accurate 
indicator for obtaining lengths within fine limits. 
The apron forms an oil bath for the gears. 

The work shown in place in Fig. 5 is detailed in 
Fig. 1. It is a screwed connection of aluminium. 
All the finished parts indicated by f in the figure 
are finished at one setting. The 2}-in. diameter 
thread is cut with a Coventry die-head in the 
elevating holder in the turret, and the 2-in. diameter 
thread is cut with a Coventry collapsing tap. The 
5}-in. diameter thread is chased from the tool post 
on the cross slide. The recessing tool slide, seen 
at the right of the turret, is used for forming the 
f;-in. wide recess and the }-in. chamfer in the bore 

The No. 5B capstan lathe, of which the tool lay- 
out and a piece of work are shown in Fig. 6, on Plate 
XVI, and Fig. 2, on this page, respectively, is of the 
same capacity as the No. 5A machine, which has just 
been described, as regards sizes of work handled, and, 
like it, has covered slides. It differs, however, in 
being provided with automatic sliding and surfac- 
ing motions to the saddle, independent of the 
capstan feeds, and is not a screw-cutting lathe, 
as will be gathered from the absence of a leading 
screw in Fig. 6. The traversing saddle is pro- 
vided with automatic longitudinal and transverse 





SA Ee Ale. ax 











PLATE XVI. 


1931. 


Marcu 6, 








‘AHLVT LaadoOyT, NOILLVNIAWO) 9 ‘ON dO LHHNOT GNV ZIddvg ‘yy ‘Sly 





‘HHLW] NVLSdVQ “Ge ‘ON dO NVISAVO GNV Diadavg ONIOVaNAg ‘9g ‘DIG 








“GHLVT NVLSdVD ‘VE ‘ON 40 NVISdVD AGNV GZIGGV§ ONISVHD ‘¢ ‘OIA 











‘a1IGGV§ ONISVHD HLIM AHLVY NVISIVD ‘VO ‘ON ‘Ff ‘SIA 














ENGINEERING, 





“AULNGAOOD ‘SUMHUNIONG ‘“CULINIT 


@iva Jeg! 











Cezg abog vas ‘uoydiuosagq 407) 


‘“LUaGddH CAYWIV “SUSSHN Ad CaALONULSNOO 


4HL LV SIOOL ANIHOVN 

















(To face page 324). 




















































































































; ws 
yr S ‘ na 
or 8 lor) 
es ae NS 

i g = 
© ‘ 
re ¥ 2 5 _ 
= n ‘ r | We ea 
e % - tf — f 8 
= < : ~ ~ 
bat) ro] ° = 
_ r ~ 
= <) & 
. a . : — ~ bg 
S 3 a a 
os E P 
ec as ae 4 
a ta a 
= = rs = i ‘ 
a S : 
— ns = 
ch Za Si - 2 ee = . —}—- 1. 
4 8 i] | | ar | 
4 Pa S eSov 2. 4 
a) = Gs VE: = | 
= ao NY fess th z | 
. _ a S 
~~ Zs — z 
x == | me 
so 38 i = 
( as 4 FL 
{ry y, . 4 iY 4 
~ nd -_ 
— sn ~ | y H = 
z Wig y 
Z PRgIZ. 2 
e Bo WIA z 
— hi 7 MIG ) 
Rca = & NS z 
+f yy >} 
N — s s” ‘es ce 7) 
; A aA a6 ; — 5] 
A. = oo ists Bok I ee a) 
mos = 
) nN = NS Ne a Ay = 
) ) Sy: = Perey <a A 
& re SILLS IIL, Yer Ta & 
= — Z 
r+) g . =) 
I] 3 Ny p 
—— « * uw 
mx § & 2 
~ | ‘ = 
s i ral 
S — 
3 > 2 
4 Ss 
=a. = 5 
<q: 3 " 2 
& a a 
— m4 om 
& 
WN 2 3 
a4 o 
i] = 
a rr E 
re IIIT IIIII ELA tf,» aA 
— ray Seay a ( { LEP», ~_ 
faa) i] ans AHA ne 
P= ae te + bc 
= s ; 
A = 
° = 
oa z © 
‘ Z a 
(1) 2s) 
— ‘ } 
s + | 
gQ -) 
Zz & 
: ¢ 
g ee ay Sie ce YS = 
= BN | DL 
2 Aag fa Al tly a 
Zz \elele SSB Le » = 
3 dis jd . K wie NSE Tf WHEE </ Le F, 
2 ee ow j: 
Bo NNN RRR ATL, LIZZ sm a i S 
= = | 
> joe 
vali 
ifn) x 
* = : 
. em 
baal 
on 
_ 














ENGINEERING. 


325 





MARCH 6,11931.] 





feeds with the gears in an oil bath. The feed 
box contains the feed-change gear for both the 
saddle and capstan slide. The mechanism operates 
in an oil bath. The feed mechanism is driven 
from the main spindle and the changes, four in 
number, from 40 to 160 cuts per inch, are made 
through sliding gears of chrome-nickel steel mounted 
on splined shafts and operated by small pilot wheels. 
The shafts of these wheels carry large legible dials, 
showing the rates of feed in cuts per inch, the 
figure appearing at the top being the feed in use. 
Each feed shaft has a safety clutch to prevent 
injury to the mechanism in case of excessive load. 

The traversing saddle, which is of box form, 
contains the mechanism for the automatic longitu- 
dinal and transverse feeds. The screw of the latter 
has ball-thrust bearings. Balanced handwheels are | 
fitted to both motions, and that for the longitudinal 
one has an accurate indicator for fine-limit work. 
The cross slide of the machine exhibited is fitted | 
with a revolving square turret, and has a back tool 
post adapted for holding form tools. Both saddle | 
and slides have clamping levers. The cross side | 
stop rod is operated from the front of the lathe. 
It may be turned into an intermediate position to 
clear the abutment should it be desired to run 
past astop. It is seen in Fig. 6, which also shows 
the stop gear for the capstan slide, generally similar 
to the lathe above described. The stops engage a 
vertical plunger to trip the feed and form a dead 
stop. A horizontal stop bar on the front of the 
bed carries the stops for the longitudinal motion of 
the traversing saddle. The work in place in Fig. 6 
is detailed in Fig. 2, on the opposite page. It is 
a cast-iron endplate, and is held on the 5{-in. dia- | 
meter by a Coventry chuck. The surfaces marked / 
are finished complete in one setting in 94 minutes, | 
and the various tools used can be identified in | 
Fig. 6. The spindle speeds of this lathe are the | 
same as those provided in the No. 5A capstan lathe, | 
and both machines require a drive of 5 h.p. | 

The next machine illustrated, viz., a No. 6! 
combination turret lathe, is a larger one and, as | 
its name indicates, is suitable for both chasing 
and turning, the saddle having a chasing motion | 
and eight sliding and surfacing feeds, and the turret 
slide eight feeds, both sets of feeds being entirely 
independent of each other. In this case also the 
ways are completely covered, and again we repro- 
duce only a photograph of the tool lay-out used at | 
the exhibition and a drawing of the work being done 
with it. These appear, respectively, in Fig. 7, on 
Plate XVI, and Fig. 3, on the opposite page. The 
swing over the bed covers is 15 in., and over the 
cross slide, 8 in. The maximum distance from the 
end of the spindle to the face of the turret is 43 in. 
The diameter of the spindle hole is 2, in., and the 
maximum diameter of bar admitted through the 
draw-in chuck is 13 in. There are eight spindle | 
speeds, forward and reverse, ranging from 30 r.p.m. | 
to 51lr.p.m., and a 5-h.p. drive is required. As will | 
be seen from Fig. 7, the respective feed-change | 
controls are grouped separately on the two saddles. 
The operator, therefore, can make any change | 
without directing his attention from the cutting | 
tool. The changes in spindle speed, which can be | 
made without stopping the machine, are effected | 
by two levers on the headstock. There are four | 
ways, three being of inverted V-section and the 
other flat. All are finished by grinding. 

The chasing mechanism in the saddle is operated | 
by a leading screw on the front of the bed, the | 
nut of which is withdrawn when the cut has ceased. | 
The screw and nut are changed as required, accord- | 
ing to the pitch of the screw being cut, and any | 
leading screw can be used for cutting pitches which 
are sub-multiples of its own pitch in the ratio of 
1,2and4. A reverse lever provides for the cutting 
of right-hand and left-hand threads. The auto- 
matic longitudinal and transverse feeds in the saddle, 
which are driven from the main spindle, are also 
reversible, and are fitted with safety devices to 
prevent damage. The cross slide carries a square 
turret at the front, and a tool post at the back. 
Suitable stops are provided. The main turret is 
provided with a somewhat different stop rod to that 
already described in the foregoing lathes. It is 
actuated by gear from the turret, making the stops 
self-selecting. Should a stop, when rotating with 








the stop rod, come into contact with the plunger 
on the apron, breakage is prevented by a spring- 
lodded device, which returns the stop rod to its 
normal position when the turret slide is moved. 
The turret slide can be clamped in position, and 
the pilot wheel is stationary when the feed is 
engaged. Indicators are provided for both the 
saddle handwheel and the turret-slide pilot wheel, 
which enable length measurements to be made and 
duplicated with a high degree of accuracy. A 
unison stop adjustment is provided, which affords 
the means for adjusting the two stop rods of the 
saddle and the turret slide along the bed to accom- 
modate variations in the thickness of articles being 
machined, this being a distinct advantage where 
machining allowances are small, or when the length 
of the rough work varies. The lathe is in operation 
at the exhibition on the machining of the cast-iron 
flange sleeve shown in Fig. 3, with an average 
cutting speed of 250 ft. per minute. This example 
showed to advantage the capabilities of the machine 
when using the standard combination boring, 
turning and facing heads shown in Fig. 7. 
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The last machine illustrated is the No. 33 plain 
milling machine shown in Fig. 8, Plate XVII. This 
has antifriction bearings to the spindle, the single- 
driving pulley, and all shafts. The table has a 
working surface of 38} in. by 104 in., with an 
automatic longitudinal feed of 21 in. and a trans- 
verse cutter adjustment of 6 in. The greatest 
distance from the centre of the spindle to the 


| table and the vertical adjustment are both 16 in. 


The machine is being demonstrated at the exhibition 
with a self-contained motor drive of 3 h.p., milling 
aluminium and cast-iron test blocks. It is claimed 
that it will take with ease a cut, in cast-iron, 7% in. 
deep by 2} in. wide, with a feed of 8} in. per minute 
when 4-65 h.p. is used. The spindle, which is 
provided with eight speeds, ranging from 52 r.p.m. 
to 700 r.p.m., is started and stopped by a multiple- 
dise friction clutch, actuated by a lever reached 
from the working position in front of the machine. 
A downward motion of this lever stops the spindle 
instantly at any speed and holds it securely by a 
powerful brake. 

The mounting of the spindle in a special arrange- 
ment of roller and ball bearings eliminates the 
possibility of the cutter either lifting or moving 
axially in the slightest degree, with the result that 
very fine tolerances may be maintained on the 


‘finished work. A flywheel driving gear on the 





spindle contributes to an exceedingly smooth cutting 
action. The driving box is built as a separate unit, 
and is bolted on the right-hand side of the column. 
The speed-changing mechanism is interlocked to 
prevent the engagement of conflicting gears. The 
feed gear-box is also constructed as a self-contained 
unit, and is bolted to the column below the driving 
box, from which it obtains its motion through a 
vertical shaft. Eight changes of feed are provided, 
ranging from } in. to 84 in. per minute, and the 
motion is transmitted to the table by spur gears. 
The automatic feed trip is of the dropping-worm 
type, the feed being engaged by a lever at the 
front of the knee and disengaged either by hand or 
by the automatic stop. 

The last of the new machines exhibited is a 
No. 10 combination turret lathe, in which peripheral 
speeds of 1,000 ft. per minute, or higher, are obtained 
with complete absence of vibration. It is shown 
in operation on a plain cast-iron test piece, 114 in. 
in external diameter, turning and facing cuts being 
made simultaneously. A striking feature of the 
lathe is the solidity of the main headstock casting. 
Three of the ways, of which there are four, are of 
inverted V-section and one flat, the flat surface 
and one V-section carrying the turret slide. The 
turret slide has a rapid power traverse, and has 
16 rates of feed varying from 6 per in. to 240 per in. 
The saddle has the same rates, but both sets are 
independent. The spindle speeds are 16 in number, 
from 11 r.p.m. to 593 r.p.m. in forward gear, and 
eight in number from 11 r.p.m. to 424 r.p.m. in 
reverse gear. The swing over the covers is 20} in., 
and over the cross slide, 12} in. The maximum 
length between the flange of the spindle and the face 
of the turret is 54 in. With the standard leading 
screw usually provided, threads up to 15 in. long 
can be chased. A drive of 10 h.p. is required for 
medium work. Messrs. Herbert’s exhibit also 
includes a No. 3 auto-lathe with a 94-in. maximum 
swing, a No. 5 auto-lathe with a 18}-in. maximum 
swing, a No. 19 hexagon turret lathe for bar turning 
and screwing up to 3}in. by 42-in., and a three- 
spindle ball-bearing drilling machine for holes up 
to 1} in. in diameter with a self-contained motor 
drive. All these machines are shown in operation 
on work suitable for their capacity. 

The machine illustrated in Fig. 9, Plate XVII, 
is being shown by Messrs. W. Ferd. Klingenberg 
Séhne, of Remschied, Germany, and is intended for 
lapping-in spiral-bevel gears in order to render them 
quiet-running and also insensitive to the effects of 
slight relative displacements. The actual displace- 
ments which may occur in service, in the case, for 
example, of a motor-car back axle, are measured 
under load, and the headstocks of the machine are 
designed so that their positions can be adjusted to 
give the same displacements to a pair of gears 
mounted on them. While the gears are running 
under light load, they are supplied with a very fine- 
grained fluid abrasive compound, and the lapping 
action results from the rolling motion of the meshing 
gears combined with three additional swinging 
movements applied to the headstocks. These are 
operated by a separate motor and can each be 
adjusted independently of the other, with respect to 
amplitude and velocity, in order to correspond with 
the movements to be anticipated in service. The 
three movements comprise a straight-line recipro- 
cating motion of the two headstocks at right angles 
to each other, and one of the gears is also caused to 
perform a wobbling motion about the centre of its 
nearest bearing. By these movements, the axes of 
the two gears are caused to intersect at slightly 
different angles or to cross each other without inter- 
secting, while the tooth flanks do not always make 
contact along their entire width. The tops and 
roots of the teeth also continuously approach and 
recede as the gears rotate, and the spaces between 
the teeth become enlarged sufficiently to relieve 
any undue pressure between the flanks. The 
machine, when once adjusted, is automatic in 
action, and its effect upon the gears is to impart a 
mirror-like surface finish to the flanks. 

Messrs. Deutsche Elektromaschinen-Motoren-Bau 
A.-G., of Esslingen, whose English agents are Messrs. 
C. H. Johnson and Sons, Limited, Smedley-road, 
Manchester, are exhibiting one of their portable 
petrol rammers, which we illustrate in Figs. 10 to 14, 
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on Plate XVII and in Fig. 15, on page 325. The 
rammer consists essentially of three parts, the 
outer casing, the piston, and the ram. The outer 
casing forms the cylinder in which the charge is 
fired, and is extended downwards to a fuel tank A 
and a surface carburettor B, Fig. 10, the latter being 
connected to the valve box in the cylinder head 
through the external pipes C, Fig. 14. The piston is 
not connected to the ram spindle, but isin contact with | 
it during the firing stroke. It will be observed that 
there is a spring below the piston seating on a circular 
bridge piece forming part of the casing, and a second 


inner spring below a cap on the end of the ram | sing the control lever. 
The | firing stroke is obtained each time that the lever is 


purpose of the various parts will most readily be | depressed, and the cycle of operations continues, | 


spindle seating on the same bridge piece. 
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Fig. 17. 


being adjustable by the small horizontal lever 
shown in Figs. 10 to 13. The ram head consists of 
a series of cross-cut timber discs, strengthened 
by iron rings. The operator holds the rammer 
by the two handles visible in the illustrations, 
and controls the action by the hand lever, the 
necessary current for ignition being supplied to the 


sparking plug from a battery and coil, which he | 


carries on his back. 

At the beginning of the working stroke the valve 
in the cylinder head is shut, and ignition is effected 
when the small switch F, Fig. 10, is closed by depres- 
It will thus be seen that a 


followed by describing the action of the rammer | until the operator ceases to press the lever. 


throughout a complete cycle. Assuming that the | 


The rammer described is made in two sizes, 


ram head is resting on the ground, as shown in | weighing 140 lb. and 200 Ib., respectively, and is 
‘ 


Fig. 10, a charge of gas 1s drawn into the combustion 


space by moving the piston up and down by hand. | trenches of all kinds. 


designed for consolidating the soil in excavations and 
Normally, even with the 


A lug is provided on the piston for this purpose, the | larger model, which is intended for use in heavy soils, 
lug extending through a slot in the casing which is | only one man is required for operating it as shown 


covered by leather strips. The weight of the cylinder 
will compress the charge, and when it is fired, the 
cylinder will be driven up to the position shown in 
Fig. 11, the ground being rammed at the same time. 
It will be observed that this action compresses both 
the springs referred to, and when the burnt charge 
has escaped through the ports in the cylinder wall 
shown in Fig. 11, both the piston and the ram will be 
raised by their respective springs as shown in Fig. 12. 
the cylinder continuing to rise at the same time due to 
the energy imparted toit by theexplosion. The parts 
will finally come to rest in the position shown in 
Fig. 13, and the ram will then fall as a whole and 
strike a second blow on the ground. It will be 
noticed, in Fig. 13, that the piston is in contact 





with the cylinder head, the residual charge having 
been allowed to escape. Theinlet valve has a spring 
above it, tending to open it, but this spring is nor- 
mally held in compression by the hand-control lever, 


in Fig. 15, but when it is being employed in deep 
trenches with timber supports, it is considered 
desirable for a second man to level the soil roughly 
as it is thrown in and before it is rammed. The 
special advantage of this rammer, it is claimed, is 
that the soil is more firmly compressed than when 
manual methods are used, so that less soil has to be 
carted away. At the same time, the labour 
required is reduced from six or ten men to one, 
according to the nature of the ground. The 
machine is easily portable and, since no com- 
pressor is required, can be employed in places 
which are not accessible to the ordinary type of 
equipment. The larger model consumes an average 
of a gallon of fuel per ten-hour day, and the battery 
requires charging about once a fortnight, so that 
the fuel costs work out at about 14d. per hour. 
By suitably modifying the foot, the rammer can be 
used for dealing with paving setts instead of soil, 


which is held up by the catch D, Fig. 10. As the or as a light pile-driver. 





piston rises, this catch is released by the compressed | A powerful bending machine for reinforcement 
gases opening the dead-weight valve E, the inlet bars is shown by Messrs. A. Wagenbach and Com- 
valve then being opened by its spring and allowing | pany, Carnapstrasse 7, Elberfeld, and is illustrated 
the gas to escape through a by-pass to the atmos- | in Fig. 16,on this page. The machine is made in three 
phere, as shown in Fig. 12. The i let valve is held | sizes, which will bend bars up to 1 ¥ in., 2 in., and 
closed by the explosion pressure on the firing stroke. | 23 in. in diameter, resp2ctively. There is a horizon- 
When the ram head strikes the ground, both the | tal shaft behind the starter which is situated at the 
ram and cylinder are prevented from moving farther | left-hand end, as shown in the figure, the shaft carry- 
downwards, and the whole of the energy due to|ing a compound wheel made up of a belt pulley 


their weight will be imparted to the blow. The | and a spur wheel. The machine may either be 


piston, however, due to its kinetic energy, will | driven by a belt or by an electric motor, the 
move downwards and compress the outer spring | motor, in the latter case, being mounted on a bracket 
as shown in Fig. 14, drawing in a new charge through | forming part of the machine frame. A pinion keyed 
the inlet valve as it does so. It will then return | to the armature spindle engages directly with the 


under the spring reaction and compress the charge, | teeth on the compound wheel referred to. The 


SHEARING MACHINE FOR REINFORCEMENT Bars. 


| wheel on the main bending spindle.. The two bevels 
| normally run free on the vertical shaft, but either may 
| be coupled to the shaft by means of clutches engaged 
by depressing either the right-hand or left-hand 
end of the pedal in front of the machine. The main 
bending spindle will then run either clockwise 
or anti-clockwise, according to which end of the 
pedal is depressed. The clutches are of the coil 
|friction type. The upper end of the main bending 
| spindle passes through the top of the table, as shown 
jin the figure, and on it is mounted a bending disc, 
| or arm, according to the type of work being handled. 
A bending dise provided with a number of holes is 
| shown in the illustration, but different types of arm 
‘are available for producing curves of large radius, 
and for special forms. The end of the bar is 
clamped between an eccentric block, inserted in one 
of the holes in the bending disc, and a collar on the 
end of the vertical spindle, and the bars are posi- 
tioned by means of suitable guide blocks inserted in 
holes in the table. One of the guide blocks is shown 
in the figure. 

The stroke of the bending disc is limited by an 
adjustable stop on the dise plate coming into contact 
with a trigger connected to the clutch mechanism, 
which throws out the clutch and opens a switch in 
the motor circuit. The trigger operates for either 
lirection of rotation of the main bending spindle. 
A raised bar is provided at each end of the 
table to support the ends of long rods, and an 
angle-iron is mounted along the back of the table 
to enable two parallel bends to be obtained in one 
operation. For this class of work, a double bending 
arm is provided with a slot along each arm, into 
which two pins, fitted with collars, can be clamped 
at equal distances from the central spindle. A 
number of light bars can be bent into the same 
form in one operation by placing them in the guide 
blocks one above the other. 

The whole of the driving mechanism is totally 
enclosed asshown. The machine is of steel through- 
out, including the gear wheels, and the latter are 
all machine cut. The bearings are of bronze alloy, 
and are lubricated on the ring system. The machine 
can be used for straightening bars or for forming 
spirals, special fittings being provided for these 
purposes. When motor driven, an alternating- 
current machine is normally provided, but a direct- 
current machine can be supplied if necessary. The 
complete bender is mounted on wheels so that it 
can be easily moved to the most convenient working 
position. 

The same firm are showing the shearing machine 
for reinforcement rods illustrated in Fig. 17, above. 
This machine is made in two sizes, which will 
cut bars up to 1% in. and 1% in. in diameter, 
respectively. A larger machine shown, of somewhat 








when the whole cycle is repeated. An auxiliary | horizontal shaft terminates in a bevel wheel engaging 
air valve is provided at the top of the rammer with two bevels on a vertical shaft, and at the top| 
above the inlet valve, the auxiliary valve opening this shaft carries a pinion engaging with a large spur 


similar type, will cut bars up to 23 in. in diameter. 
The machine illustrated is built of steel throughout, 
the main frame being a heavy steel casting carried 
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Fie. 18. 500 Kv.-a. 6,600/400-Vo_?r TRANSFORMER. 


on an underframe built up of steel sections. The 
drive may be either by belt or by motor, the arrange- 
ment being similar to that already described in the 
case of the bending machine. A pinion on the prim- 
ary shaft, visible in the figure on the extreme right, 
engages with the spur wheel shown. The shaft 
carrying this wheel passes through the main frame, 
and carries a second pinion engaging with the spur 
wheel shown on the left. This spur wheel is mounted 
on the eccentric shaft through which the shear 
slide is operated. The gear wheels are of steel 
throughout, and the bearings are of bronze alloy. 
As in the bending machine, the bearings are ring 
oiled. The machine can be supplied with alternative 
gears to give either 32 or 45 strokes per minute. As 
shown, the blades are arranged at an angle, so that 
the bars to be cut drop by gravity into their correct 
position. The-arrangement further ensures that the 
bars remain horizontal, and cannot be forced length- 
wise between the blades. The main slide runs on 
ball bearings, and is effectively lubricated. A 
roller is provided on a bracket in front of the jaws 
as shown, and the bars to be cut are run on to this 
roller and then dropped between the jaws. The gear 
wheels are protected by guards, and the machine is 
mounted on wheels for easy transport, as shown. 
Though, for obvious reasons, transformers of large 
output, such as are now being increasingly used on 
transmission networks, are not exhibited at the 
Fair, some idea of the trend of German design in 
this class of equipment may be gathered from the 
display of Messrs. Volta-Werke Elektricitaits A.-G., 
Waidmannslust, Berlin. Fig. 18, for instance, illus- 























stampings before assembly. The high-tension wind- 
ing is of the simple concentric type and is made 
up of a number of double coils wound in layers. 
Spacers are provided between the windings and 
the core, so that a series of vertical ducts of 
sufficiently large section to prevent excessive tem- 
perature rise are formed. The low-tension winding 
is cylindrical. Bakelite is used throughout for 
insulating purposes, this material being found to 
have a high degree of both mechanical and electrical 
strength, so that there is little fear of distortion 
being caused by surges or internal short-circuits. 
The effect of the forces generated by these phen- 
omena is also mitigated by reinforcing the end 
turns and arranging them in the centre of the limbs. 
The high-tension windings are tested at 1-3 times 
the rated pressure, a voltage with a particularly 
steep wave-front being obtained for the purpose by 
charging and discharging a condenser of suitable 
capacity. As will be seen from the illustration, the 
transformer is provided with tap changing equip- 
ment, which enables a variation of + 5 per cent. to 
be obtained. The tank in which the transformer is 
enclosed is built up of welded sheet steel, care being 
taken to keep its weight down to a minimum, so as 
to facilitate transport. Where the output exceeds 
20 kv.-a., the tanks of the transformers made by 
this firm are provided with cooling fins or tubes. 
The oil system includes a conservator, which is built 
on to the transformer itself and is provided with an 
oil-level indicator and thermometer pocket. 

The 160 kv.-a. 6,000/400 volt transformer, illus- 
trated in Fig. 19, is particularly noteworthy, in 


trates one of this firm’s 500 kv.-a. 6,600/400 volt oil- | that it is provided with vertically disposed sealing 
cooled units. This is of the core type, with vertical end boxes. This method of connection has not been 
cross-type limbs and interleaved yokes, which are | usual in Germany up till now, except in mines, but 
arranged so as to reduce the no-load losses and | it has the obvious advantage of saving space, as well 
humming to a minimum. The cores are built up| as of providing protection against lightning and acci- 
of silicon-iron stampings, stability being ensured dental contact in the case of outdoor installations. 
by the use of long through bolts and heavy end The sealing end box, termina] box and conservator 
plates. The iron circuit is designed, so that the flux are so arranged that the transformer can be removed 
density is low and magnetic losses are kept down | from the tank with a minimum disturbance of the 


by carefully removing all scale and rust from the | connections. 


Fie. 19. 160 Kv.-a. 6,000/400-VoLt TRANSFORMER. 


As a matter of interest it may be mentioned that 
the Volta-Werke are now reverting to the use of 
air-cooled transformers, where both the output and 
pressure are low. The reasons given for this change 
are that, in such circumstances, oil is little more 
efficient than air for cooling purposes, while to 
employ the latter medium results in a saving of space, 
facilitates transport, and reduces the cost of repairs, 
while avoiding that of oil purification. In general, 
these air-cooled transformers are similar to those des- 
cribed above, the principal differences being that the 
air ducts are more generously dimensioned, so that a 
good natural draught is obtained, and that the con- 
centric rather than the disc method of winding is 
employed. This, it is claimed, improves the effici- 
ency and enables special supports for increasing the 
resistance to the mechanical shocks, due to short- 
circuits, to be dispensed with. The chief disadvant- 
age is that more copper is required in the larger 
units, particularly from 50 kv.-a. or 100 kv.-a. 
and upwards, depending on the high-tension voltage. 
The overload capacity is also less and there is 
a greater sensitiveness to external disturbances. 
Special care must also be taken to see that the 
windings are thoroughly dry before these trans- 
formers are put into service. Transformers of this 
type are now being made for outputs up to 320 kv.-a. 
with a high-tension voltage of 10,000, though the 
capacity can be increased to 500 kv.-a. where the 
high-tension voltage does not exceed 6.300. 

The increasing employment of extended inter- 
connected networks and of the higher pressures, 
which alone render their use economically possible, 
has imposed a number of difficult problems on 
insulator manufacturers. These, it is only right to 
say, are being satisfactorily tackled, and the exhibit of 
Messrs. Hermsdorf-Schonburg-Isolatoren G.m.b.H., 
Hermsdorf, Thuringia, affords an excellent illustra- 
tion of current German practice in this field. Perhaps 
the most strixing example of their products is the 
leading-in insulator, illustrated in Fig. 20, page 328, 
which has been designed for use on a 220-kv. circuit, 
| and the very large dimensions of which will be clear 
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Fig. 21. 220-Kv. TRANSFORMER BUSHING. 

















Fia. 22. TELEPHONE CONDENSER. 








Fig. 20. 220-Kv. LEADING-IN INSULATOR. 


from the size of the man standing beside it. The 
insulator is 4-8 m. (16 ft.) high and weighs 2,300 kg. 
(2} tons), including the oil filling. The operating 
pressure and the fact that, when installed, it will lie 
horizontally, necessitated the dimensions being larger 
than would otherwise have been the case, and every 
effort was, therefore, made to reduce the amount of 
material used, in order to keep down the weight. 
For this reason, the insulator is built up in four 
sections with thin walls, the end surfaces of which 
are ground flat, so that they can be tightly pressed 
against each other and the end bells by a heavy 
through bolt and compression spring. This enables 
the use of cement as a jointing material to be 
avoided. The sealing obtained in this way is so | Rs 
effective, however, that the joints between the | . 
various parts will stand a pressure equal to 6 m. | 
(20 ft.) of oil without leaking. This method of | _- 
assembly, it is claimed, ensures that the finished 
insulator is sufficiently flexible to withstand any | 

















alterations in temperature that are likely to be met | 
with. On acceptance, the tightness of the joints 
was tested by placing the insulator in a horizontal | 
position and connecting its interior to an oil con- | 
tainer placed 5 m. (16-5 ft.) above it. After 36 hours, | to 28-2 deg. C.in three hours. Finally, an insulator, 
no leakage having been noticed, weights of 203 kg. | without its oil filling, was exposed to a pressure of 
(467 lb.) and 348 kg. (765 lb.), were suspended from | 165 kv. for 1 minute without any discharge along 
the outer porcelain shed and the through bolt, respec- lthe interior surfaces being observed. 

tively, but even then the insulator still remained | A one-part insulator for the same voltage, which is 
oil-tight after the lapse of another hour. On expo- | also being shown, is illustrated in Fig. 21. This 
sure to a test pressure of 500 kv., no corona or brush | was designed for mounting on the transformers at 
discharge was noticed, either when the insulator|one of the outdoor substations of the Rhenish- 
was dry or when it was wet. A high-frequency | Westphalian system. Each transformer, the neutral 
test at a pressure of 700-kv. maximum, and a fre-| point of the high-tension winding of which is 
quency of 30,000, and lasting 20 seconds, and a|insulated to withstand the full line voltage, is 
shock test, consisting of ten exposures at 700 kv., | equipped with four of these units, which are 2-5 m. 
were also successfully withstood without flash-over | (8 ft. 3 in.) long, the diameter of the shed being 
occurring. A selected insulator was subjected to a|1 m. (3 ft. 3 in.) and the internal diameter 0-8 m. 








heat test by passing a current of 300 amperes through | (2 ft. 2 in.). The weight of the porcelain is about 
the bolt, so that the temperature rose from 18 deg. ! 950 kg. (209 lb.) while the flash-over pressure exceeds 


Fig. 23. Dry-Typre INSULATORS. 


650 kv. Onthe other hand, the firm are also making 
insulators in which neither oil, nor other fluid or 
plastic dielectric filling is used. This design, it is 
claimed, has the advantage that explosion and fire 
risks are reduced, and that no trouble is caused from 
that ageing of the filling material, which arises from 
temperature variations or from other causes, in- 
cluding unequal expansion of the porcelain. These 
insulators, examples of which are illustrated in 
Fig. 23, are built up of a number of concentric tubes 
between which a binding material, consisting of a 
powder containing 75 per cent. of porcelain, is 
inserted. Should puncture occur, the whole of the 
electrical stress is taken up by this material which, 
besides being resistant to fire, undergoes no secular 
change and is little affected by the weather. The 
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insulators illustrated are designed for a 100-kv. 
circuit, and their minimum wet flash-over voltage 
is 264 kv. To ensure an even distribution of the 
electric field with a low resistance, all the metal 
parts are copper-coated. 

In Germany it is customary to maintain com- 
munication between the various parts of a trans- 
mission network by some system of carrier-current 
telephony. The Telefunken Company, who are re- 
sponsible for the installation of much of the appa- 
ratus required for this purpose, have recently de- 
cided to replace the bakelised paper used in the 
necessary condensers by porcelain, as the latter 
material possesses obvious advantages when the 
equipment is used out-of-doors. A condenser of this 
type is illustrated in Fig. 22. As will be seen, it con- 
sists essentially of an insulator of a type similar to 
that which we have described with a cylindrical con- 
denser at the lower end. The upper portion is made 
in two parts, the lower of which is provided with a 
thread to which the cylindrical condenser is screwed. 
The porcelain body of the latter is covered, both in- 
side and outside, with a closely adherent metal sheath, 
so that air spaces are, as far as possible, eliminated, 
and is protected from stone-throwing or similar 
wilful damage by a galvanised sheet cover. The 
sheds on the upper portion of the fitting are designed 
to prevent flash-overs even in the worst weather 
conditions. Connection between the upper portion 
and the condenser proper is made by a spring con- 
tact, which is bridged on both sides by soldered-on 
copper-strips, so as to reduce the contact resistance. 
The connection between the outer metal sheath of 
the condenser and the protective cap is established 
in the same way. These condensers are made in two 
patterns, for line voltages of 97 kv. and 163 kv. and 
with capacities of 1,000 cm. and 2,000 cm., respec- 
tively. The wet flash-over voltages in the two cases 
are 107 kv. and 180 kv. 


(To be continued). 








“LETTER TO THE EDITOR. 


THE DYNAMO-ELECTRIC MACHINE 
AS A DYNAMOMETER. 
To THE EpiTorR oF ENGINEERING. 


Str,—In your issue of February 20 last appears a | 
letter questioning our statements as to the accuracy | 
of our electrodynamometers. Since they are based 
upon observations made within our own workshop, 
we see no necessity to withdraw them. 

We are interested to read your correspondent’s 
claim that he has specialised in the design and con- 
struction of electric dynamometers since 1922. The 
name of Heenan and Froude is not unknown in con- | 
nection with dynamometers of many varieties, includ- 
ing electric, since 1903. In the interim, this firm has 
supplied dynamometers having a total capacity run- 
ning into some millions of horse-power. 

Yours faithfully, 
HEENAN AND FRrovpe, Limitep, 
Gro. H. WALKER, 
Worcester. Chief Engineer. 
February 26, 1931. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS ; NORTH-WESTERN 
BRANCH. 


A MEETING of the North-Western Branch of the 
Institution of Mechanical Engineers was held at the 
Engineers’ Club, Albert-square, Manchester, on Thurs- 
day, February 19. The chair was occupied by Mr. 
H. L. Guy. A paper on ‘‘ Machinery and Methods of 
Manufacture of Sheet Glass” was read by Professor 
W. E.S. Turner. This paper had been previously read 
at London, and an abridgement of it will be found in 
ENGINEERING, vol. cxxx, page 755 (1930). A report 
of the discussion following the reading at the London 
meeting was given in the same volume, on page 749. 

Mr. H. L. Guy, in proposing a vote of thanks to 
Professor Turner, said that among the striking facts 
given in the paper were those showing the great extent 
to which machinery had displaced hand labour in the 
glass industry. He wondered if any considerable labour 
difficulties had attended this change, which must have 
affected a considerable number of workers. It was 
possible that other industries might be able to learn 
something from the glass industry with regard to 
making such a transition successfully. He would 
like to know what happened to the mechanism in the 








continuous sheet process if a sudden stoppage took 
place in working, through breakage of the glass. _ 

Mr. R. F. Taylor opened the discussion by referring 
to a recent development in glass manufacture which 
Professor Turner had been asked to omit from _his 
paper at the time it was being prepared. This develop- 
ment was in the continuous process of the manufacture 
of plate glass from a tank furnace. The Ford process 
had been referred to, but it was concerned with the 
making of motor-car windscreens only. Shop windows, 
however, required much larger sheets of plate glass, 
and his firm, Messrs. Pilkington Brothers, had started, 
in 1922, the development of the continuous process, 
on the-same principle as employed by Messrs. Ford, 
in order to make this large sheet. The initial difficul- 
ties had been largely mechanical ones involved in 
obtaining widths from 10 ft. to 15 ft. and keeping a 
sheet of that width uniform in thickness and perfectly 
flat, while retaining high quality. These difficulties 
had been surmounted, and all the firm’s plate glass 
had been made on that principle for the last few years. 
This was a big step in manufacture. The process 
produced as good a sheet as the Bicheroux process, 
and could be used for large production, while the 
latter process, involving a smaller unit, was suited for 
special products. He was pleased to be able to 
state that a continuous process had been developed in 
this country. 

There was no difficulty in grinding and polishing 
large sheets, and, in this connection, it should be noticed 
that the Ford grinding process mentioned in the paper 
was not the first. His firm had been grinding glass 
continuously before the Ford plant was set up, though 
not in large sizes. Plate glass had not only to be per- 
fectly flat, but the two faces must be quite parallel, in 
order to avoid distortion of vision. There were 
difficulties at first, but there was now none in producing 
a plate glass meeting all requirements in large sizes 
on a continuous grinder. Large machines were now 
being used, both in Europe and America, under licence 
from St. Helens. The longest of these machines was 
800 ft. long, and the widest 15 ft. wide. The grinding 
and polishing was satisfactory, and it appeared as 
though the circular-table process would eventually be 
superseded. The development had been assisted by 
the advent of the motor car, which provided an outlet 


| to plate-glass manufacturers for their smaller pieces. 


These they had previously tried to avoid making as far 
as possible, as their value was so low, and the policy 
was, as a result, to adhere to tried methods. A 
market for small pieces, as well as large, had enabled 
the mechanical engineer to come forward with new 
processes which would enable both large and small to 
be economically produced. 

Mr. J. Winterburn inquired whether, in the tank 
process, there was a receiver attached to the tank, in 
order to determine the quality of the glass delivered 
on to the machine. 

Mr. Joseph Adamson said there was some similarity 
between the glass tank furnace and the Siemens open- 
hearth steel furnace. These latter were generally 
wasteful, and considerable economy had been effected 
of late years by the use of waste-heat boilers. His 
firm had been in touch with certain glass manufac- 
turers with a view to the possibility of fitting similar 
boilers on glass tank furnaces, but had found that the 
temperature of the gases passing to the stack from 
such furnaces was round about 750 deg. F. This was 
low, and considering that it was associated with a 
CO, content of about 17-5 per cent., meant that the 
stack loss from a glass tank was only about 12 per cent. 
of the fuel fired in the producers, whereas in an open- 
hearth steel furnace the stack loss was between 30 
per cent. and 40 per cent. It would be an expensive 
matter to reduce such a small loss still further, and 
he wondered whether the author could throw any 
light on the apparently much greater efficiency of the 
glass tank furnace over the open-hearth steel furnace. 

Mr. R. L. Gregson commented on the difficulties 
which would appear to exist in the lining up of 
much of the apparatus used in the rolling and 
polishing of glass in which true surfaces were required. 
The tendency of glass manufacture, he said, appeared 
to be to approximate to present-day methods of 
rolling metals, instead of keeping to the older drawing 
processes. He would like to inquire whether the 
actual rolling of glass had ever been attempted from 
individual muffle-heated slabs. 

Mr. J. Adamson said that, speaking from an experi- 
ence of 50 years in the glass trade, not that, however, 
of plate glass, he might mention that, in the early 
days, the glass maker/and the furnace builder were 
the men who counted. Now it was the engineer who 
was of importance in almost every branch of the 
industry. In the bottle trade not 10 per cent. of the 
bottles made by hand in 1920 were now made in that 
way, yet the total quantity was about the same. 
Mechanical engineering accounted for the rest. He was 
glad to hear that the sheet-glass industry in this country 
was not only holding its own, but was leading other 
countries. 





Mr. D. A. R. Clark inquired if it were not the case 
that window glass made by the old hand process 
afforded better passage to ultra-violet rays than 
machine-made glass. 

Mr. B. Hodgkinson asked for some information on 
the tensile strength of glass. The engineer was always 
ready to investigate new materials, and some account 
of the properties of glass, such as the limit of propor- 
tionality, &c., would be of interest. 

Professor Turner then replied. There was, he said, 
little data on the strength of glass; indeed, until quite 
recently, it had been difficult to carry out tensile 
tests. A more satisfactory apparatus had now been 
devised. Griffiths, in 1921, had found a very great 
difference in strength with the ageing of a thread of 
glass. There were no actual figures for either plate 
or window glass. In some German tests, there was a 
range of tensile strength from about 14 tons to 5 or 
6 tons per square inch, varying with the composition. 
It was proposed to test Griffiths’ findings,‘and to ascer- 
tain in what manner tensile strength could be con- 
trolled. The transmission of ultra-violet rays in any 
kind of glass depended largely on composition. Glass 
with a very high silica or boric oxide gave good trans- 
mission to these rays. The glass must have a very 
low ferric oxide content. In the Vita glass made by 
Messrs. Pilkington Bros., great attention was paid to 
the elimination of iron oxides, the maximum limit 
being 0-03 per cent. He admired the attitude of 
Mr. Adamson who, having spent all his life among 
processes of hand manipulation, and who, having 
suffered from the changes, could still welcome open- 
heartedly the advent of the engineer in the glass in- 
dustry. In the bottle-making trade, some wonderful 
machines had come into existence, while in America 
there was a machine which could turn out 300,000 
electric-light bulbs in a day. 

There was no general application of the rolling of 
glass from a muffle-heated slab, though the making 
of slabs formed part of the process of making optical 
glass. This was a wasteful process, only about 25 per 
cent. of the glass made being available for optical 
purposes, but it was necessary to avoid pouring, in order 
to prevent the formation of deleterious cores. As to 
the relative efficiency of glass tank furnaces and open- 
hearth steel furnaces, he would point out that, in the 
latter, both the hearth temperature and the flame 
temperature were considerably higher than in the 
former. In the average glass tank furnace, he thought 
the flame velocity was rather less than in the open- 
hearth furnace, and therefore the flame efficiency was 
higher. The waste-gas temperature at the bottom of 
the stack in an ordinary moderately efficient glass 
tank furnace seldom exceeded 450 deg. C.; often it 
was only 400 deg. C., but, in spite of this, some firms 
had successfully fitted economisers. One firm in 
France, by the use of waste-heat boilers, had reduced 
the temperature of the waste gas to about 250 deg. C., 
and had then utilised it for heating their office build- 
ings, the final exit temperature being about 80 deg. C. 
Fans were, of course, used 

The glass tank furnace had increased in efficiency in 
the last few years. The bottle industry, for example, 
which used tank melting, operated its furnaces with 
greater efficiency than any other branch. Fifteen years 
ago, the coal consumption would average round about 
1} tons to 2 tons per ton of glass made. Now he knew 
of one factory in this country which was producing a 
ton of completely annealed and saleable bottles with 
an expenditure of only 9 cwt. of coal, and consump- 
tions of 14 cwt., 15 cwt., or 16 cwt. were very common. 
He had been asked whether there was a receiver on 
the tank furnace to check quality, but was not very 
clear on that point. The tank furnace usually included 
several zones divided off from one another. In a 
window-glass tank, a large area was set apart for 
melting, and two floats divided the remainder into 
a portion allotted to a refining process, and one in 
which the glass was cooled down to a condition suit- 
able for working. These divisions effectively prevented 
any raw material from floating into the draw-off area. 
In answer to Mr. Guy’s question relative to a breakdown, 
he said the mechanism was not injured in such an 
event. If a sheet of glass broke above the lower rollers, 
the broken pieces would be removed through the access 
doors and the rollers would still go on drawing the 
glass. If the sheet broke below the bottom rollers, 
there was nothing for it but to stop the machine, clear 
away the residue, and start again. 

There had been no labour troubles generally in the 
transition period. The Libby-Owens process, for 
instance, had been tried out in a purely experimental 
plant until successful, and then the complete works had 
been put down, in which works there was no one who 
had had any experience in hand manipulation. On 
the other hand, when the first European works had 
been set up just outside Antwerp, a number of hand- 
operated factories had had to close down. In a few 
cases, when the Fourcault process had been tried in 
a factory which had, up till then, been hand operated, 
it had often failed. He was glad that Mr. Taylor had 
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been able to reveal the fact that the continuous drawing 
of plate glass had been practised by Messrs. Pilkington 
Brothers for some seven or eight years. Much refer- 
ence had been made to the Ford plant, and it was 
pleasant to know that in this country the leading glass 
manvfacturers were in advance of the rest of the world. 
When he had paid a visit to the Ford factory in 1924, 
windscreens of 42-in. width were being made, while 
Messrs. Pilkington were producing widths of over 
90 in., which represented a very great difference in 
technique. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—There is an absence of new 
features in the Cleveland pig-iron trade. Ironmasters 
are restricting output to a scale that does not quite 
satisfy present requirements, and stocks, already low, are 
being gradually depleted. Second hands possess little 
iron and have little opportunity of transacting business. 
Export demand is quite trifling, and sales to Scotland 
are few; pig-iron consumers there continue to use a good 
deal of comparatively cheap iron from overseas. Sales 
are thus chiefly direct by ironmasters to home consumers. 
Much of the limited make continues to be absorbed at 
the producers own foundries and steelworks. For home 
purposes, No. 1 grade of iron is 6ls.; No. 3 g.m.b., 
58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 forge, 57s. 


Hematite.—Values of East Coast hematite are easier* 
Merchants are handling a good deal of iron, and in their 
desire to dispose of their holdings are accepting lower 
rates than those asked by producers. Accumulations at 
certain makers’ yards are still heavy. Moderate sales, 
by both makers and merchants, are reported, and are 
mostly to home firms, but include one or two small lots 
to customers on the Continent. Customers can readily 
place orders with makers on the basis of ordinary quali- 
ties at 69s., and purchases are reported from second 
hands at 6d. less. 

Foreign Ore.—Imports of foreign ore are vastly below 
the normal. Consumers have heavy quantities to accept 
against old contracts, and new business is of little 
account. The nominal price of best rubio remains at 
16s. c.i.f. Tees, 

Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful, and local users are buying sparingly. Good 
average qualities are put at 16s., delivered to works in 
this area. 

Manufactured Iron and Steel.—Little new can be ascer- 
tained concerning finished iron and steel. Orders are 
difficult to secure, but recognised market values are 
steadily upheld. Producers of railway requisites and 
constructonal steel are turning out afairamount of work, 
but departments engaged on shipbuilding material are 
very short of specifications. Common iron bars are 
102. 108.; best bars, Lil. ; double best bars, 11/. 10s. ; 
treble best bars, 12/.; packing (parallel), 81.; packing 
(tapered), 10/.; steel billets (medium), 71. 2s. 6d. ; steel 
billets (hard), 7/. 12s. 6d. ; iron and ateel rivets, 111. 5s. ; 
steel ship plates, 8/. 15s.; steel angles, 81. 7s. 6d. ; 
steel joists, 8/. 15s. ; heavy sections of steel rails, 8. 10s. 
for parcels of 500 tons and over, and 9/. for smaller lots ; 
fish plates, 121. 10s. ; black sheets (No. 24 gauge), 8/. 10s. ; 
and galvanised corrugated sheets (No. 24 gauge), 111. 


Scrap.—Heavy steel scrap continues to sell at 458. to 
46s,, but other descriptions of scrap are difficult to dispose 
of, Borings are down to 25s. and turnings to 30s. 


Imports of Iron and Steel.—February imports of iron 
and steel from Holland, Belgium, France, Norway, 
Sweden, Finland, India, Germany, and coastwise, totalled 
13,331 tons, comprising 4,037 tons of pig iron; 6,668 
tons of crude sheet bars, billets, blooms and slabs; and 
2,626 tons of plates, bars, angles, rails, sheets, and 
joists. For the previous month, the aggregate unloadings 
reached 18,442 tons, comprising 1,682 tons of pig iron; 
14,022 tons of crude sheet bars, &c.; and 2,738 tons of 
plates, bars, angles, &c., while during February of 
last year the total imports amounted to only 9,096 tons, 
comprising 5,948 tons of crude sheet bars, &c., and 
3,148 tons of plates, bars, angles, &c., no pig iron arriving 
during that month. In the pre-war February of 1914 
aggregate imports were only 5,150 tons, comprising 
4 tons of pig iron, 3,109 tons of crude sheet bars, &c., 
and 2,037 tons of plates, bars, angles, &c. 


Tees Shipments of Iron and Steel.—The total shipments 
of iron and steel from the Tees last month amounted to 
42,737 tons, as compared with 46,056 tons in January. 
Scotland was, as usual, the largest buyer of pig iron, 
accepting 3,524 tons, Italy coming next with 1,360 tons. 
Portuguese East Africa, with an impcrt of 346 tons, was 
the chief receiver of manufactured iron. The principal 
customers for steel were: India, 4,529 tons; Union of 
South Africa, 3,578 tons; Kenya, 1,101 tons; and 
Northern Rhodesia, 1,058 tons. 














Tue St, LAwRENCE: ADDENDUM.—In the reproduc- 
tion of the map accompanying the article on the develop- 
ment of the St. Lawrence International Section, — 4 
lished in our issue of last week, page 287 ante, an abbrevia- 
tion was made by the engravers which renders the refer- 
ences obscure. The letter A marked the position of the 
Barnhart Island site selected by the United States Section 
of the Joint Board of Engineers, in the latter’s report of 
1926. The letter B indicated the site proposed by the 
Conference of Canadian Engineers of 1929, for the 
Barnhart Island part of their two-stage proposal. 


TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, the 
reference number given being quoted in each case. 

Converter Installation.—The supply and erection of a 
500-kw. rotary converter, transformer, starting panel, 
and high-tension and low-tension switchgear, or alterna- 
tively a 500-kw. motor converter, for the Public Works 
Department, New Delhi. The Indian Stores Department, 
New Delhi; March 30. (Ref. No. A.X. 10,801.) 

Boiler Plant, Etc.—The supply and erection of two 
water-tube boilers, one economiser, forced-draught 
plant, together with integral superheaters, mechanical 
stokers, and all accessories. The Municipality of Queens- 
town Electricity Undertaking, South Africa; April 11. 
(Ref. No. G.X. 10,145.) 

Railway Wagons.—The supply of drop-sided steel 
bogie wagons, type D.26, load 84,000 lb., gauge 3 ft. 6 in. 
The South African Railways and Harbours Administra- 
tion. (Ref. No. GX. 10,165.) 

Boiler Plant.—The supply of two steam boilers, steel 
chimney and auxiliary plant for Kallang Gas Works. 
The Municipal Commissioners, Singapore; April 14, 
(Ref. No. G.X. 10,169.) 








NOTES FROM THE NORTH. 


Guascow, Wednesday. 


Scottish Steel Trade.—No improvement of any kind 
has taken place in the Scottish steel trade during the 
past week, and plant continues to be only partially 
employed. The output generally is of poor dimensions, 
and there are no indications of any change for the better 
in the near future. The export trade is still very poor, 
while home consumers are only specifying for their actual 
immediate needs. With shipbuilding at such a low 
ebb, and very few contracts on offer, the requirements 
of steel material for this industry are of little account 
at the present time. In the black sheet trade business 
is fair and inquiry is moderately good, while there are 
prospects of improvement now that the position in 
India has taken a turn for the better. Galvanised sheets 
are quiet and do not move at all freely. Prices are 
nominally unchanged and are as follow :—Boiler plates, 
10/. 10s. per ton; ship plates, 8/. 15s. per ton; sections, 
81. 7s. 6d. per ton; black steel sheets, }-in., 8/. per ton ; 
and galvanised corrugated sheets (No. 24 gauge), 
111. 7s, 6d. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—A dull tone still prevails in 
the West of Scotland malleable-iron trade, and so poor 
is the demand that broken time is general throughout 
the district. The re-rollers of steel bars are also very 
quiet and have to compete very keenly to secure any 
business on offer. The current quotations are :—‘‘Crown” 
bars, 10/. 5s. per ton for home delivery and 91. 15s. per 
ton for export lots; re-rolled steel bars, 6]. 17s. 6d. per 
ton for home delivery and 6l. 10s. per ton for export. 

Scottish Pig-Iron Trade.—The state of affairs in the 
Scottish pig-iron trade has not changed and the output 
from the seven furnaces in blast, coupled with the stocks 
on hand, is quite equal to all calls. The demand from 
overseas is very poor while local consumers continue 
to buy sparingly. The following are to-day’s market 
prices :—Hematite, 748. per ton, delivered at the steel 
works; foundry iron No. 1, 76s. per ton, and No. 3, 
73s. 6d. per ton, both on trucks at maker’s yards. 

Scottish Pig-iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, February 28, amounted to 464 tons, Of 
this total, 150 tons went overseas and 314 tons coastwise. 
During the corresponding week of last year the figures 
were 162 tons overseas and 466 tons coastwise, making 
a total shipment of 628 tons. 

Scottish Shipbuilding—The shipbuilding industry 
in Scotland is certainly in a very lowly position at present 
and the general fear is that it will get worse before it 
gets any better. The output last year seriously depleted 
the work on hand and as new contracts were very few 
there was bound to arrive a period when employment 
would require to be considerably curtailed. That state 
is now with us and stafis have been reduced very largely 
of late. Only three new contracts were fixed up last 
month, whieh are as follows: Messrs. Scotts’ Ship- 
building and Engineering Company, Limited, Greenock, 
to build a turbine-driven passenger steamer for London 
owners; Messrs. William Denny and Brothers, Limited, 
Dumbarton, to build a turbine steamer for the Southern 
Railway Company, similar to the two steamers built 
for the same owners last year; and Messrs. Ramage 
and Ferguson, Leith, to build an auxiliary-engined sailing 
ship to be used for training purposes. The output 
for the past month was as follows :— 











Vessels. Tons. 

The Clyde 5 15,075 
The Forth 1 309 
The Tay ... as eee l 8,200 
The Dee and Moray Firth 2 491 
Total ... se aia 9 24,075 


New Contract.—The announcement has just been made 
that Messrs. Hall, Russell and Company, Limited, Aber- 
deen, have secured an order from the Northern Co- 
operative Society, Limited, Aberdeen, to build a collier 
for them. The cost of the new vessel will be about 
19.000’. 


NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 


Brighter Outlook for Structural Engineers.—Announce- 
ments in the last few days of the placing of substantial 
contracts for structural steelwork serve to justify the 
prophesies, made in the earlier days of the year by 
leading constructional engineering firms in the Man- 
chester area. that 1931 was likely to prove more successful 
than its predecessor. No boom, of course, is anticipated, 
but from the freer inquiry now being experienced, 
coupled with the useful volumes of work placed, there 
is reason to hope that plant will be kept more regularly 
employed for some months to come than has been the 
case for a considerable time past. One of the most 
encouraging signs is the securing, by Messrs. Bannister, 
Walton and Company, Limited, of Trafford Park, Man- 
chester, of a contract, valued at 35,000/. from the 
Manchester Corporation, for 2,250 tons of steelwork 
required in the erection of the new Manchester Reference 
Library. This contract will ensure capacity working 
for the firm for the next three months, and provides a 
valuable addition to the order book. This firm has just 
completed the building up of 3,000 tons of steel for 
the new Tootal Broadhurst building in Oxford-street, 
Manchester. The erection of extensive new premises, in 
Birmingham, by Messrs. Lewis Limited, the well-known 
drapers, is also providing important work for Manchester 
firms. Messrs. John Gerrard and Sons, Limited, of 
Swinton, are undertaking the general building work at a 
cost of approximately 300,000/.; and Redpath, Brown 
and Company, Limited, of Trafford Park, are to supply 
2,000 tons of steelwork required in connection with the 
scheme. Messrs. Edward Wood and Company, Limited, 
of the Ocean Ironworks, Trafford Park, who recently 
secured a 30,000/. order for the supply of over 2,000 tons 
of steel for new civic buildings at Leeds, continue to 
book useful work. Contracts obtained in the last few 
days include steelwork for the new Altrincham market, 
and for a telephone exchange at Ilford, as well as the 
construction of a number of large mains for the Gas 
Light and Coke Company, Limited. 

Works Extensions.—Despite the depression of a 
number of years, several local firms are finding it neces- 
sary to extend their works and augment their plant 
to keep pace with demand. At Broadheath, near Man- 
chester, Messrs. H. W. Kearns and Company, Limited, 
machine-tool manufacturers, have increased the area 
of their works by one-third by the erection of new shops 
and bays. The work has been carried out by Messrs. 
Royce Limited, constructional and mechanical engineers, 
of Trafford Park, Manchester, who also have found it 
necessary to put in hand extensions to their own works. 
[he prosperous condition of the motor manufacturing 
section was instanced at the annual meeting of Messrs. 
Crossley Motors, Limited, of Gorton, Manchester, when 
it was stated that orders for omnibuses and large-capacity 
passenger coaches had been steadily increasing for 
several years. Orders on hand at present amounted to 
250,000/. The chairman, Sir Kenneth I. Crossley, men- 
tioned that particular attention had been given to the 
development of a Diesel engine for passenger and goods 
transport and a Crossley product of this description 
would shortly be marketed. In tests it had proved 
exceptionally economical in operation. Messrs. Frederick 
Smith and Company, Limited, wire manufacturers, of 
the Anaconda Works, Salford, have just completed an 
important order for 400 miles of cable for use in New 
Zealand development schemes, 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Though gross production still leaves 
a good deal to be desired, further evidence has accrued 
of the forward policy adopted by leading firms in the 
steel and engineering industries. In addition to the 
many extensions to works and offices recently reported, 
schemes have been sanctioned, which, in the long run, 
will augment local productive capacity. Representative 
leaders in South Yorkshire trades are satisfied that when 
the current tide of depression turns there may be a 
record demand for products of a type in which Sheffield 
and District firms specialise. Messrs. Hall and Pickles, 
steel manufacturers, of Manchester and Sheffield, have 
commenced building operations on a forty-acre site 
bought by them at Ecclesfield some years ago. A project 
to erect works that may ultimately cover 10 acres was 
suspended, owing to the trade slump. Present building 
operations will be confined to a comparatively small 
section, in which electric furnaces for steel melting will 
beerected. Only asmall number of men will be engaged, 
but the firm later hopes to develop building operations 
when trade improves. Messrs. The Laycock Engineering 
Company, of Millhouses, Sheffield, which was recently 
acquired by Messrs. T. W. Ward, Limited, of Sheffield, 
has resumed operations. After renovation of plant, the 
production of axles, and various other parts for the 
automobile trade, railway fittings, and tram and omnibus 
fittings is making steady headway. The Sheffield Chamber 
of Commerce reports that while railways are taking only 
moderate tonnages of steel, there is an increasing tendency 
to use more steel and less wood in coach and wagon 
building. Shipbuilding prospects show little alteration, 
but in the mining industry steel pit props and beams are 
more favoured than are timber, and in house building 
|and furnishing, steel is also making further headway. 
The South African Railways and Harbours are calling 
for —_- of steel axles, tyres, and wheel centres. 
Messrs. John Brown and Company, Limited, of Sheffield, 





| have just booked orders for substantial supplies of tyres, 
| wheels, and axles for foreign tramways. 


3 e same firm 
have in hand a large order, from South America, for 
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beater bars for threshing machines. Orders for farm 
and garden tools are more numerous, while inland users 
are taking larger supplies of engineers’ tools. Sheffield 
is to supply large quantities of spades and forks to the 
Ministry of Labour for distribution to allotment tenants. 


South Yorkshire Coal Trade.—Advances in house coal 
prices are unusual at this time of the year, but owing to 
the operation of the new Coal Mines Act, South Yorkshire 
collieries have issued revised lists showing increases 
ranging from 6d. to 2s. per ton. The current demand for 
all classes of house coal is stronger, owing to the continu- 
ance of severe weather conditions. The market for best 
steam hards is decidedly firm. Export requirements are 
strong, while inland needs are well up to the recent 
average. In some cases, shortage of supplies is reported 
owing to quota restrictions. Pits in the Barnsley 
neighbourhood complain that. they could dispose of 
considerably larger outputs but for those restrictions. 
Slacks and smalls are making progress towards recovery, 
though supplies are ample. The coke position shows 
considerable weakness, uotations :—Best branch hand 
picked, 25s. 6d. to 27s. ; Derbyshire best brights, 20s. to 
22s. 6d.; best house coal, 20s. 6d. to 21s. 6d. ; screened 
house coal, 18s. to 19s. ; screened house nuts, 15s. 6d. to 
16s. 6d.; Yorkshire hards, 14s. to 15s. 6d. ; Derbyshire 
hards, 14s, to 15s. 6d.; rough slacks, 8s. 6d. to 9s. ; 
nutty slacks, 6s. 6d. to 7s. ; smalls, 3s. to 5s. 








NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

The Coal Trade.—Operators are awaiting with keen 
interest the award of the independent chairman in 
respect to the conditions which are to govern the Welsh 
coal trade from the beginning of this month. The award, 
which is expected to be given this week, is awaited 
with more than usual interest in view of the majority 
award in the Bristol coalfield, under which substantial 
reductions have been given and against which the men 
have struck work. In the meantime, the general position 
of the Welsh coal trade is anything but encouraging. 
New orders are coming along very slowly and although 
outputs are curtailed by the operation of the shorter 
working day, it is feared that unless an early improve- 
ment occurs in the volume of new business, temporary 
stoppages in the coalfield will be inevitable. A few 
collieries are comfortably stemmed for orders for large, 
but buyers, not tied to named sorts, can obtain their 
requirements on the basis of the schedule without diffi- 
culty. The demand for smalls is so poor that most 
collieries are compelled to bank a proportion of current 
outputs, while sized products too, are now more readily 
available. The general quietness of trade is reflected in 
the shipments for the past week, the total of 330,000 
tons as cargo foreign being 6,000 tons smaller than the 
quantity shipped in the preceding week, and 134,000 
tons less than a year ago. 

Contract Business.—Considerable disappointment has 
been created by news that the Germans have undercut 
Welsh prices for the Brazilian Central Railways order, 
for 80,000 tons of coal, by nearly 2s. per ton, and an 
inquiry for 30,000 tons of patent fuel by 4d. to ls. 4d. 
per ton, according to brand. The coal and fuel is to 
be delivered at Rio de Janeiro over the next three months. 
The Bristol Corporation Electricity Department is in the 
market for 37,000 tons of washed or unwashed semi- 
bituminous steam coal for delivery over the six months, 
commencing April, or 87,000 tons over twelve months. 
The Jamaica Railways also want prices for 6,000 tons of 
Welsh large coal. 

Iron and Steel.—Exports of iron and steel goods in the 
past week totalled 9,889 tons, against 10,733 tons in the 
preceding week. Shipments of tin-plates and terne- 
plates were increased, from 5,651 tons to 7,959 tons, and 
of black-plates and sheets, from 529 tons to 616 tons, but 
of galvanised sheets reduced, from 2,889 tons to 419 
tons, and of other iron and steel goods, from 1,664 
tons to 896 tons. 








THE ASSOCIATION OF SPECIAL LIBRARIES AND INFOR- 
MATION BuREAUX.—Jointly with the London and Home 
Counties Branch of the Library Association, the Associa- 
tion of Special Libraries and Information Bureaux is 
holding a meeting on March 25, at 7 p.m. It is to take 
place at the Institution of Mechanical Engineers, Storey’s- 
gate, London, S.W.1, and Mr. A. R. Stock, librarian of the 
Institution, will read a paper entitled, ‘‘ George Stephen- 
son’s Institution and its Library.” 

ConTraActs.—Among other contracts recently placed 
by the Great Western Railway Company is an order, 
secured by Messrs. Ruston and Hornsby, Limited, 
Lincoln, for 30 sets of locomotive tanks and bunkers. 
Another order, obtained by Messrs Wharton Crane and 
Hoist Company, Limited, Reddish, comprises the supply 
and erection of two one-ton transporter cranes for Park 
Royal goods shed.—Messrs Auto Klean Strainers, 
Limited, Tower House, 40, Trinity-square, London, E.C.3, 
have supplied Auto-Klean oil strainers for the liner 
Reina del Pacifico.—Two ‘ Polar’ Diesel engines, made 
by Messrs. Atlas Diesel Company, Limited, and of their 
latest two-cycle airless-injection type, M.36M, are to 
be installed in two powerful Diesel-engined tugs, to be 
built by Messrs. Worms et Compagnie, Rouen, for 
Messrs. Jules Roy, Rouen.—Messrs. The Parsons Oil 
Engine Company, Limited, Town Quay Works, South- 
ampton, have received an order for an 85/105 h.p. Parsons 
paraffin engine and dynamo set, as a‘ standby lighting 
plant. for the new yacht now under construction in the 
Danish Royal Dockyard for H.M. The King of Denmark. 
The order also includes a smaller four-cylinder 10/20 h.p. 
unit of the same type. 
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ENGINEERING 





NOTICES OF MEETINGS. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
7 p.m., Storey’s-gate, S.W.1. Informal Meeting. 
Lantern Lecture: ‘‘ The Netherlands East India State 
Railways and Electrification,” by Mr. A. M. Hug. South 
Wales Branch: Tuesday, March 10, 6.30 p.m., Royal 
Metal Exchange, Swansea. ‘‘ The Power Requirements 
of Sheet and Tin-Plate Rolling Mills,’’ by Mr. J. 8. Cas- 
well. Southern Branch : Thursday, March 12, 7 p.m. 
University College, Southampton. ‘* High-Pressure Loco- 
motives,’’ by Mr. H. N. Gresley, read by Mr. O. V. P. 
Bullied. North-Western Branch: Friday, March 13, 
7.15 p.m., Engineer’s Club, Albert-square, Manchester. 
Joint Meeting with Manchester Association of Engineers. 
‘** The Application of Pulverised Fuel,” by Dr. Blythe. 

Junior InstiITuTION oF ENGINEERS.—To-night, 7.30 
p.m., Science Museum, South Kensington, S.W.7. 
Lecture on the *‘ Historic Locomotives at the Museum.” 
Friday, March 13, 7.30 p.m., 39, Victoria-street, 8.W.1. 
‘** Phenol Formaldehyde Moulding Compositions ; Manu- 
facture and Use,”’ by Mr. L. Clegg. 

Royat Institution.—Saturday, March 7, 3 p.m., 
Albemarle-street, W.1. ‘‘ Alpha-Rays’’ (Lecture I), 
by Lord Rutherford. Saturday, March 14, 3 p.m. 
** Alpha-Rays ’’ (Lecture II), by Lord Rutherford. 

INSTITUTE OF BRITISH FoUNDRYMEN.—Lancashire 
Branch: Saturday, March 7, 4 p.m., College of Tech- 
nology, Sackville-street, Manchester. ‘‘ The Blast Fur- 
nace, its Limitations and its Relation to the Cupola,” 
by Major H. G. Scott. Scottish Branch: Saturday, 
March 7, 4 p.m., Royal Technical College, Glasgow. 
‘* Pattern-Making and its Relation to Design and Foundry 
Practice,’ by Mr. M. Russell. West Riding of Yorkshire 
Branch: Saturday, March 7, 6.30 p.m. Technical 
College, Bradford. ‘‘ Commercial Tests for Cast Iron,” 
by Mr. H. W. Swift. Wales and Monmouth Branch : 
Saturday, March 14, 6.30 p.m., Technical College, Newport 
‘* Non-Ferrous Alloys,’ by Mr. W. Williams. 

INSTITUTE OF TRANSPORT.—Monday, March 9, 5.30 
p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. ‘‘ The Effect of Signalling on 
Track Capacity,”’ by Mr. C. R. Byrom. Birmingham and 
District Section: Tuesday, March 10, 6 p.m., Queen’s 
Hotel, Birmingham. ‘“‘ The Sale of Passenger Trans- 
port,” by Mr. H. H. Gordon. Newcastle-on-Tyne and 
District Section : Friday, March 13, 7.30 p.m.,.Y.M.C.A., 
Blackett-street, Newcastle-on-Tyne. ‘‘ Regional Traffic 
Control,” by Mr. H. Riches. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Eastern Centre: Monday, March 9, 7 p.m., Armstrong 
College, Newcastle-on-Tyne. ‘‘ Heavy-Duty Rectifiers 
and Their Application to Traction Substations,” by 
Mr. J. W. Rissik and Mr. H. Rissik. North-Western 
Centre: Tuesday, March 10, 7 p.m., Engineers’ Club, 
Albert-square, Manchester. ‘‘ Two Transmission Line 
Problems: Suspension Insulators for Industrial Areas in 
Great Britain; Conductor Vibration,’ by Mr. P. J. 
Ryle. Scottish Centre: Tuesday, March 10, 7.30 p.m., 
Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank-crescent, Glasgow. ** High-Voltage 
Testing Equipments,’’ by Mr. E. T. Norris and Mr. F. W. 
Taylor. ‘‘ Dielectric Phenomena at High Voltages,’ 
by Mr. B. L. Goodlet, Mr. F. S. Edwards and Mr. F. R. 
Perry. London: Thursday, March 12, 6 p.m., Victoria- 
embankment, W.C.2. ‘‘ Heavy-Duty Rectifiers and 
Their Application to Traction Substations,’ by Mr. 
J. W. Rissik and Mr. H. Rissik. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre : Monday, March 9, 7 p.m., Queen’s Hotel, 





Birmingham. ‘“ Pressings for Automobiles,’ by Mr. 
J. E. Arrowsmith. 
INSTITUTION OF PRODUCTION ENGINEERS.-—Man- 


chester Section : Monday, March 9, 7.30 p.m., College of 
Technology, Sackville-street, Manchester. ‘* Cutting 
Tools as Applied to the New Metals and Alloys,”’ by 
Mr. G. Stanfield. 

Institute oF MeETALS.—Scottish Local Section: 
Monday, March 9, 7.30 p.m., Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. Annual General Meeting. Open Discussion. 
Swansea Local Section : Tuesday, March 10, 6.15 p.m., 
Y.M.C.A., Swansea. ‘‘ Some Researches on the Wire 
Drawing Process,” by Prof. F. C. Thompson. North- 
East Coast Local Section : Tuesday, March 10, 7.30 p.m., 
Armstrong College, Newcastle-on-Tyne. Annual General 
Meeting. ‘‘ The Longmaid-Henderson Process for the 
Extraction of Copper,” by Mr. R. D. Burn. London: 
Wednesday, March 11, and Thursday, March 12. Annual 
General Meeting. Wednesday, March 11, 10 a.m., 
Institution of Mechanical Engineers, Storey’s-gate, 
S8.W.1. ‘‘ The Corrosion of Early Chinese Bronzes,’’ by 
Capt. W. F. Collins. ‘‘ An Investigation of the Micro- 
structures of Fourteen Silver Greek Coins (500-300 B.c.) 
and Some Forgeries,” by Dr. C. F. Elam. ‘‘ The Mode 
of Deformation of a Crystal of Silver,’’ by Dr. H. J .Gough 
and Mr. H. L. Cox. At 2 p.m. “‘ Some Properties of Cad- 
mium,”’ by Dr. C. H. M. Jenkins. “‘ The Constitution 
of the Cadmium—Rich Alloys of the System Cadmium- 
Silver,” by Dr. P. J. Durrant. “The Solid Solu- 
tions of the Copper-Silver System,” by Dr. D. Stockdale. 

‘A Note on the Silver-Rich Aluminium-Silver Alloys 
above 600 deg. C.,”* by Mr. T. P. Hoar and Mr. R. K 
Rowntree. At 7.15 p.m., Annual Dinner, Trocadero 
Restaurant, Piccadilly Circus, W.1. Thursday, March 12, 
10 a.m., Institution of Mechanical Engineers, Storey’s- 
gate,. S.W.1. ‘The Influence of Pressure and Tem- 
perature on the Extrusion of Metals,” by Mr. 
C. E. Pearson and Dr. J. A. Smythe. ‘‘ Dimen- 
sional Stability of Heat-treated Aluminium Alloys,” 
by Mr. J. D. Grogan and Mr. D. Clayton. “ The 
Flow of Aluminium at Elevated Temperatures,’ by 
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Prof. D. Hanson. ‘‘ The Effect of Artificial Ageing 
upon the Resistance of Super-Duralumin to Corrosion, 
by Sea-water,” by Dr.-Ing. K. L. Meissner. At 2 p.m., 
‘*‘ Investigation of the Effect of Impurities on Copper 


Part VII. The Effect of Antimony. Part VIII. The 
Combined Effect of Antimony and Arsenic,’’ by Mr. 
S. L. Archbutt and Mr. W. E. Prytherch. “Some 


Properties of Silicon—Aluminium Bronzes,” by Mr. L. J. 
Brice. ‘‘ The Rolling of Alloys of Copper and Phosphorus 
containing up to 5 per cent. of Phosphorus,” by Mr. 
O. W. Ellis. 

Royat Society or Arts.—Monday, March 9, 8 p.m., 
John-street, Adelphi, W.C.2. Cantor Lecture. ‘‘ Sound 
Recording and Reproducing Machines and their Develop- 
ment ’’ (Lecture 1), by Capt. A. G. D. West. Friday, 
March 13, 4.30 p.m. ‘* The Tea Industry of India in its 
Scientific Aspects,’’ by Dr. H. H. Mann. 

INSTITUTION OF Civi1L ENGINEERS.—Tuesday, March 10, 
6 p.m., Great George-street, S.W.1., “* The Great North 
Road over the Grampians,’’ by Mr. R. Bruce. Wednes- 
day, March 11, 6.30 p.m., Students’ Meeting. ‘‘ The 
Chorley Wood Sewage-Disposal Works,’’ by Mr. E. H. 
Ely. 

INSTITUTE OF MARINE ENGINEERS,—Tuesday, March 
10, 6 p.m., 85, The Minories, E.C.3. ‘‘ The Efficiency and 
Steering Effect of Inward and Outward Turning Screws,” 
by Mr. G. 8. Baker. Junior Section: Thursday, March 
12, 7 p.m., Lecture. ‘‘ Experiences of a Junior Engineer 
on His First Voyage,”’ by Mr. H. R. Tyrrell. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—Tuesday, March 10, 7.30 p.m., 39, Elmbank- 
crescent. ‘‘ Motor Yachts,’’ by Mr. J. R. Barnett. 

INSTITUTION OF ENGINEERING INSPECTION.—Wednes- 
day, March 11, 5.30 p.m., Royal Society of Arts, John- 
street, Adelphi, W.C.2. ‘“‘ Motor Racing and its Influence 
on Technical Design,”’ by Lieut.-Colonel J. T. C. Moore- 
Brabazon. 

INSTITUTE OF FuEL.—Wednesday, March 11, 6 p.m., 
Chemical Society, Burlington House, Piccadilly, W.1. 
‘‘The Formation of Coke,” by Mr. J. Roberts. 

Nortu-East Coast InstITuTION OF ENGINEERS AND 
SHIPBUILDERS.—Graduate Section: Wednesday, March 
1l. 7.15 p.m., Bolbec Hall, Newcastle-on-Tyne. ‘‘ The 
Automatic Stabilization of Ships,” by Mr. R. Harding. 
Friday, March 13, 6 p.m., Mining Institute, Newcastle- 
on-Tyne. Ordinary Meeting. ‘‘ Some Factors Influencing 
the Sizes of Crankshafts for Double-Acting Diesel 
Engines,’’ by Mr. 8. F. Dorey. 

INSTITUTION OF ENGINEERS-IN-CHARGE.—Wednesday, 
March 11, 7.30 p.m., St. Bride Institute, Bride-lane, Fleet- 
street, E.C.4, ‘‘ A.C. Motors and their Application to 
Industry,’’ by Mr. W. P. Richardson. 

INSTITUTION OF MUNICIPAL AND County ENGINEERS. 
—Northern Irish District : Thursday, March 12, 3 p.m., 
Carlton Restaurant, Belfast. ‘* Roads and Public Works 
in County Down,” by Mr. J. G. Wilkin. Scottish District : 
Friday, March 13, 11.30 a.m., City Chambers, Edinburgh. 
‘“The Proposed National Standard Practice for the 
Employment of Structural Steel in Building as Delegated 
by the British Steelwork Association,’ by Mr. W. B. 
Scott. 

Royat AERONAUTICAL Society.—Thursday, March 12, 
6.30 p.m., Royal Society of Arts, John-street, Adelphi, 
W.C.2. ‘‘ Night Air-Mails,” by Capt. C. Florman. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
March 12, 6.30 p.m., 10, Upper Belgrave-street, S.W.1. 
‘“The Strength of Compression Members,” by Mr. E. 8. 
Andrews. 

Optica Socrety.—Thursday, March 12, 7.30 p.m., 
Imperial College of Science and Technology, South 
Kensington, 8.W.7. ‘‘ The Measurement of Optical 
Density and a! Demonstration of a Photo-Electric Density 
Meter,” by Mr. F. C. Toy. ‘‘ The Tavistock Theodolite,”’ 
by Mr. E, W. Taylor. ‘‘ On Absolute Refractive Indices 
in Geometrical Optics,” by Mr. T. Smith. 

INSTITUTION OF WELDING ENGINEERS.—Thursday, 
March 12, 7.45 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘‘ Cast Iron To-day,” by Dr. A. B. 
Everest. 

INSTITUTION OF LocoMOTIVE ENGINEERS.— Manchester 
Centre: Friday, March 13, 7 p.m., Manchester Literary 
and Philosophical Society, 36, George-street, Manchester. 
“Steam Storage in Relation to the Locomotive,’’ by 
Dr. E. G. Ritchie. 

Society or CHEMICAL INDUSTRY, CHEMICAL ENGINEER- 
Inc Group.—Friday, March 13, 8 p.m., Chemical Society, 
Burlington House, Piccadilly, W.1. ‘‘ The Manufacture 
of Lime,” by Mr. W. J. Rees. 








THE Late Mr. JosepH Taytor.—We note with regret 
the death of Mr. Joseph Taylor, which occurred at 
Cheadle, Cheshire, on February 17. Mr. Taylor was for 
many years chief assistant to the late Mr. Michael Long- 
ridge, chief engineer of the British Engine Boiler and 
Electrical Insurance Company, Limited, 24, Fennel-street, 
Manchester. He was born in London in January, 1861, 
and served an apprenticeship under Mr. Druitt Halpin 
at the Victoria Graving Dock, London, E.C. In 1882, he 
entered the drawing office of the Bute Shipbuilding 
Company, Cardiff, which he left in December, 1883, to 
join the staff of the British Engine Boilerand Flectrical 
Insurance Company, Limited. Three years later he left 
this appointment to become assistant to Professor Unwin 
in the Engineering Laboratory of South Kensington 
Technical College, but after staying with Professor Unwin 
for nearly six years, he rejoined the:staff of the British 
Engine Boiler and Electrical Insurance.Company, where 
he remained until his retirement in December, 1926. 
He became a graduate member of the Institution of 
Mechanical Engineers in 1884, and was elected to full 





membership in 1899. 
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ERECTION OF THE MAIN SPAN CROSS-GIRDERS OF SYDNEY HARBOUR BRIDGE. 


DR. J. C. C. BRADFIELD, M.INST.C.E., CHIEF ENGINEER, NEW SOUTH WALES GOVERNMENT. 


(For Description, see Page 337.) 























Fie. 1. Cross-GrrpER Lirtina BRACKET IN Posttyon, Fig. 2. Cross-GIRDER ON BARGE IN M1p-STREAM. 











Fie. 3. Cross-Grrper APPROACHING HANGERS. 
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WATER-TUBE AND SCOTCH BOILERS 
IN THE MERCANTILE MARINE. 


MaRINE engineers and naval architects who partici- 
pated, or who were interested in the discussions, 
which raged about thirty years ago, regarding the 
respective merits of the then dominant type of 
Scotch boiler and its advancing rival, the water- 
tube boiler, will probably remember the attitude 
taken up at that time on either side by such doughty 
protagonists as the late Dr. John Inglis, and the 
vigorous language in which conflicting opinions 
were expressed, in communications to the technical 
Press, and in papers read before the engineering 
societies. Evidence either of a welcome and refresh- 
ing open-mindedness on the subject, or of a sad falling 
away in resolute adherence to principle, according to 
one’s own personal point of view, may similarly be 
found in the joint paper recently read before the 
Institute of Marine Engineers, by Mr. Harold E. 
Yarrow and Mr. Summers Hunter, Jun., who put 
forward the claims of the water-tube and the Scotch 
boiler, respectively. This is evidenced in the former’s 
opening remark that “there is undoubtedly a 
field for both the water-tube boiler and the Scotch 
boiler in the merchant service,” and the latter’s 
that his purpose was not “to advocate any special 
type of boiler outfit.” 

In any case, it will be a source of gratification to 
many to observe that steam has so far emerged from 
the cloud under which it was placed for a time by 
the internal-combustion engine, that from combining 
to meet the attack of the common enemy, steam 
users can turn to the discussion of the respective 
merits of different types of boilers. For land 
service, the relative merits of various types of steam 
raisers can be determined by the engineer, as the 
sole professional authority, strictly in accordance 
with their performances as economical and satis- 
factory units and fuel consumers, the question of 
weight coming in only as a minor consideration 
affecting the cost of materials. On the other hand, 


on board ship, weight becomes a very vital factor, | 





inasmuch as the whole of the machinery has to 
be waterborne. The naval architect then becomes 
the principal technical adviser, and the considera- 
tion of the claims of the propelling machinery from 
a purely engineering standpoint has to be made 
in the light of the latter’s requirements. In all 
classes of ships there is a strong tendency and a 
powerful claim to reduce weight wherever possible, 
and a decided inclination on the part of the owner 
and his principal adviser, the naval architect, 
to adopt the lighter form of boiler wherever 
possible. 

It is to be feared that, in discussing various types 
of machinery for use in the merchant service, and in 
forming an opinion about their relative mechanical 
efficiency, as based on their adoption or non-adoption 
by different experienced firms of shipowners, the 
fact that a decision is often greatly influenced 
by considerations of weight is frequently lost sight 
of, especially by those not directly confronted with 
shipbuilders’ problems. It is undoubtedly due to 
the fact that the installation of water-tube boilers 
leads to a marked saving in this direction that this 
system has been almost universally adopted in our 
own and foreign navies, this factor being of para- 
mount importance in this service. When, in the 
merchant service also, it can be shown that, in 
comparing an installation of Scotch boilers of the 
usual plain type, such as are intended in Mr. 
Summers Hunter’s words to lead “a somewhat 
lazy and contented life,” and water-tube boilers, 
possible reductions in weight in favour of the latter 
of from 416 to 191 tons, or 54 per cent., can be 
effected in an intermediate passenger steamer, or 
590 tons to 287 tons, or 52 per cent., in a cargo liner. 
and from 783 to 385 tons, or 51 per cent., in a pas- 
senger and cargo liner, it will become apparent 
how very necessary it is from this point of view 
alone that everything possible should be done to 
effect all practicable economies with Scotch boilers, 
not only in the initial weight of the boilers them- 
selves, but in the weight of fuel required. 

Mr. Summers Hunter gave several instances 
showing what has already been done in this matter. 
The fitting of a new Scotch boiler installation in the 
Empress of Australia, with new propelling ma- 
chinery, resulted in a reduction of fuel oil con- 
sumption from 205 tons to 150 tons a day, and at 
the same time increased the speed by 3 knots. In 
several other vessels similar improvements enabled 
service speed to be maintained with two Scotch 
boilers out of 10 put out of action, with a reduc- 
tion in the consumption of oil fuel from 140 to 100 
tons. 

In a large cargo steamer carrying 12,000 tons 
deadweight, and what is nowadays a vessel of very 
usual size, with four Scotch boilers, modifications 
enabled one of the boilers to be laid off, the original 
speed of 10 knots being maintained with three 
boilers, and a saving of 25 per cent. in fuel 
consumption. In a further case of a 16,000 tons 
deadweight cargo and passenger steamer, modernisa- 
tion enabled the speed of 134 knots to be maintained 
with a saving of 20 per cent. on the fuel consump- 
tion. It is evident that such improvements and 
economies as these will go a long way towards 
bridging the gap between the Scotch and the water- 
tube boiler, at least as regards the question of weight 
to which we have referred. 

The principal factors which have enabled that 
worthy couple, the Scotch boiler and the triple- 
expansion reciprocating engine, to maintain their 
predominance so long are the qualities of reliability 
and durability, with comparatively low initial and 
maintenance costs; and the modern improvements 
which have already been made have not adversely 
affected these factors. It is recognised that any 
improvements must take into account the losses 
due to radiation and heat wasted in the funnel 
gases. Increased boiler efficiency can probably 
be obtained more readily by superheating than 
by any other means. steam being now superheated 
up to 600 deg. or 700 deg. F., the superheaters 
being generally of the combustion chamber type. 
Induced or forced draught is now usually resorted 
to in modernised installations. . Improvements in 
the quality of boiler steel have been among the 
factors which have led to the adoption of increased 
pressures, the highest pressure in service now being 
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about 300 Ib. to the square inch, as against the 
standard pressure of 180 lb., and of 160 Ib. of thirty 
years ago. 

Some of the more important factors regarding 
Scotch boilers, and certainly those which interest 
shipowners most, are the ratio of indicated horse- 
power and weight of machinery, and the fuel con- 
sumption in pounds per indicated horse-power per 
hour. With such an economy as that instanced by 
Mr. Summers Hunter in the case of the 12,000 tons 
dead-weight carrying steamer, where three boilers 
were made to do the work previously done by four, 
the familiar figure of 5-5 i.h.p. per ton of machinery 
would go up to 6-5. In some of the latest and 
most favourable cases the coal consumption in 
pounds per indicated horse-power per hour has been 
reduced from between 1} and 1} to from 1 to 
1}. These figures should appeal strongly to any 
progressive ship owner. 

The troubles which have arisen in the past with 
certain types of water-tube boilers, notably some of 
foreign design, and the disputes arising therefrom, 
caused a strong and not unjustified prejudice 
against all boilers of this type in the merchant 
service. These, in addition to difficulties arising 
in their cleaning, up-keep and stoking, led for many 
years to their practical exclusion; but further 
experience, and, above all, the clamant necessity for 
reduced weight, have led to their reintroduction, 
and they are now to be met with in ships of the 
more special types, such as yachts, cross-channel 
steamers, and fast passenger liners. This system 
has been adopted in the Peninsular and Oriental, 
Canadian Pacific and Canadian National liners, and 
notably in the Bremen and Europa. There are 
considerable differences in the boiler-rooms of these 
two German ships, the closed stokehold system 
being used in the former, and a combination of 
forced and induced draught in the latter, the 
boilers being fitted with economisers, superheaters 
and air pre-heaters. It is hoped that comparative 
results of the operation of these two systems will 
become available. Further, water-tube boilers are 
to be adopted in the new Cunarders. 

Mr. Harold Yarrow made a passing reference to 
the fact that the Scotch boiler has proved a useful 
auxiliary to the water-tube type, no doubt referring 
to the duplex boiler feeding system in the Empress of 
Japan, in which steam generated in Scotch boilers is 
used as make-up feed in the main system, and also 
for the auxiliary services. This system has also 
been adopted with success in several other Canadian 
vessels. In the light of present knowledge it would 
seem that while the water-tube boiler, with or 
without the aid of the Scotch boiler, will become the 
usual practice in fast ships, the Scotch boiler will 
still hold the field in vessels of usual type. 


THE ELECTRICITY COMMISSIONERS’ 
REPORT. 


ALTHOUGH the period covered by the tenth 
annual report of the Electricity Commissioners, 
which was published by H.M. Stationery Office, 
at the price of 3s. net on Tuesday of last week, 
does not coincide with the worst of the trade depres- 
sion, conditions were sufficiently bad in the year 
ended March 31, 1930, to have caused no surprise 
had they reacted unfavourably on the fortunes of 
the electricity supply industry. It is, therefore, 
satisfactory to find that the year under review was 
marked by a continued expansion in the amount of 
electricity consumed, as well as by the inauguration 
of new programmes of construction which were 
undertaken with a view to increasing the availability 
of public supplies. In fact, the units generated 
amounted to 10,526,000,000 a figure 1,053,000,000, 
or more than 1] per cent. in excess of that of the 
previous year. In particular the domestic load, 
as has been the case ever since the war, increased 
steadily and is, therefore, worth cultivating, not 
only because of its great potentialities, but because 
of the stabilising influence it exercises at times 
when, owing to trade conditions, the power load 
tends to fluctuate. 

At the end of March, 1930, the report informs us, 
112-5 route miles of overhead line and 49-5 route 
miles of cable had been completed by the Central 
Electricity Board, and the eight schemes, prepared 
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as part of the work of re-organising electrical 
transmission of the country on national lines, 
covered 63,324 sq. miles, with a population of 
41,647,892. The number of undertakings affected 
by these schemes was 666 and they sold 8,548,000,000 
kilowatt hours, which were generated in 112 selected 
and 53 temporary stations, with an aggregate 
installed capacity of 5,896,584 kw. The latter 
figure is expected to increase to 9,049,070 kw. in 
1940-41, by which date the stations will be inter- 
connected by 2,614 route miles of 132 kw. trans- 
mission lines, with which 6,820,000 kv.-a. of trans- 
forming plant will be associated. An important 
point in this connection has been the fixing of 
scales of depreciation for determining the prices 
to be paid by the Central Electricity Board for the 
purchase of a station, and for ascertaining the cost 
of production at selected stations and the trans- 
mitting charges under certain conditions. As a 
result of discussions with the bodies concerned, it 
has been decided that the scales of depreciation 
should be based on the sinking fund method, and 
that the rate of interest shall be 44 per cent. per 
annum. Regulations dealing with the adjustment 
of the production costs at selected stations between 
fixed and running costs, and allowing for power 
factor have also been made. 

Considerable space in the report is devoted to 
the question of electricity supply in rural areas. 
The total extent of these in Great Britain is 81,343 
sq. miles in 47,847 sq. miles of which, or 58-8 per 
cent., distribution powers are already possessed by 
320 undertakings. This percentage is as high as 
75-7 per cent. in England and as low as 33-5 per 
cent. in Scotland. The areas affected are, however, 
generally very sparsely populated, the average 
density per square mile being less than one-fortieth 
of that in the urban portion of the country, while 
the inhabitants are located in a number of separate 
communities,! which are frequently separated by 
moors, heaths or agricultural land. This latter terri- 
tory, in fact, amounts to some 78,000 sq. miles, or 
about 90 per cent. of the total area of Great Britain. 
Any substantial development of rural electrification 
must obviously involve the erection of very exten- 
sive transmission and distribution systems and a 
capital expenditure in terms of the load very much 
higher than that necessary in the urban areas. 
Economy is, therefore, essential, and this can only 
be achieved by careful planning and by the fullest 
possible use of overhead lines. At the present time 
development would seem to be fairly satisfactory, 
for at the date of the report, 277 of the under- 
takings concerned had constructed 4,481 miles of 
low-tension distributors in rural areas, of which 
1,024 miles or, nearly 30 per cent. had been put 
up during the preceding twelve months. As a 
result of statistics furnished by 223 undertakings it 
also appears that in the areas concerned, 203,620 
consumers were connected at the end of the year, 
this being an increase of 56,933, or 39 per cent. 
over the corresponding figure on March 31, 1929. 
Over 184,000 of these consumers were of the 
domestic class, while there were 1,042 large con- 
sumers ; of the total rather less than 1-5 per cent., 
were farms. 

Satisfactory as these figures are, they represent 
but a small percentage of the potential consumers 
that might be connected, and it is evident that a 


good deal both of effort and educational work will | © 


be necessary before saturation is even approached. 
The electricity sold in the 223 areas mentioned 
amounted to 507,195,535 kw.-hr., of which over 
80 per cent. was for power purposes. Too much 
reliance should not, however, be placed on this 
result, since collieries, brickworks, and other large 
consumers predominate in certain areas, as the 
result of the efforts that have been made to 
obtain a power load. It is becoming increasingly 
apparent, in fact, that to secure the fullest possible 
measure of rural electrification on economic lines 
carefully planned schemes for an area as a whole 
must be prepared, and that important factors in 
ensuring progress will be attractive two-part tariffs 
and hire-purchase facilities. Eight such schemes 
are at present in operation, and these will result in 
a supply being available in upwards of 500 separate 
localities. As regards the vexed question of over- 





head lines versus cables, it is pointed out that the 


[MARCH 6, 1931. 





average cost of the latter is 60 per cent. and 100 per 
cent. greater than the former for high-tension and 
low-tension systems, respectively. 

At the present time the ratio of the aggregate 
plant installed in generating stations to the aggre- 
gate maximum demand is of the order of 100 to 
60, and this has remained substantially constant 
during the past few years. In other words, about 
40 per cent. of the plant is ordinarily in reserve or 
idle. This position will be improved in the future, 
since it is estimated that with the completion of the 
national transmission scheme more than 880,000 kw. 
of plant will be released for revenue-earning purposes. 
Moreover, not more than 1,250,000 kw. of extra 
plant will be required within the next few years. 
compared with the 3,000,000 kw. that would have 
been necessary had the scheme been non-existent. 
Those economies and the policy of the Central 
Electricity Board of arranging for temporary sup- 
plies in bulk, have, combined with the large number 
of consents given in previous years, resulted in a 
falling off in applications for new generating plant. 
During 1929-30 these amounted to 292,838 kw. 
only, compared with 602,818 in 1928-29, and an 
annual average of over 500,000 kw. during the past 
nine years. The construction of only six new gene- 
rating stations was approved, the largest of which 
had a capacity of 300 kw. On the other hand, 
74 consents for the erection of transmission lines 
were given, this being the largest number hitherto 
recorded in one year. Thirty-two of these were in 
respect of applications by the Central Electricity 
Board, while four of the others were for 66 kv. 
lines. 

As usual, a very large proportion of the 200 pages 
of the report is taken up with what may be called 
the routine work of the Commissioners, and need 
not be referred to in detail. It may, however, be 
mentioned that, in addition to the consulting engi- 
neers who have been retained to assist in the prepara- 
tion of schemes under the Electricity (Supply) 
Act, 1926, the staff of the Commission numbered 
78. The net cost of administration amounted to 
55,3301., of which 47,5001., at the rate of 1-5d. 
per 1,000 units sold, was provided by the author- 
ised undertakings, a reduction of 7,8301. being made 
in the previous working balance. The authorised 
undertakings contributed 50,000/., on the basis of 
2s. 2d. per 1001. of revenue, as an initial levy 
towards the standardisation of frequency. 








THE ENGINEERING OUTLOOK. 
X.—CONSTRUCTIONAL ENGINEERING. 


THE expression constructional engineering covers 
a very wide field, the modern tendency being for 
buildings of all kinds to come into this category, 
inasmuch as they are, to an increasing extent, of 
the larger and heavier type built round a steel 
frame, which has the advantage of strength and 
greater speed in erection. The gradual evolution 
of this tendency in post-war years has led to a 
steady increase in the volume of constructional 
engineering which even the depression of 1930 
has failed to check very materially. The trend is 
reflected in the employment statistics made available 
by the Ministry of Labour given in Table I. 


TaBLeE I.—Employment in Constructional Engincering. 


! ' 
— Insured. Unemployed.| Employed. 


July 23, 1923 23,230 2,816 20,414 
» 28, 1924 23,990 2,861 21,129 
27, 1925 es 25,880 3,044 22,836 

26, 1926 i. 27,110 4,212 22,898 

, 25, 1927 27,460 1,857 25,603 
23, 1928 27,290 2,146 25,144 

22, 1929 ich 28 240 2,287 25,953 

21, 1930 a 27,970 4,889 23,081 





It will be seen from the figures in the Table that 
the drop in total numbers employed is mainly the 
result of increased unemployment, though there 
has also been a small recession in the numbers 
insured. Thisis probably a temporary phenomenon, 
and is not likely to persist in future years. Although 
one branch of this industry’s activities, bridge 
building, often leads to overseas contracts, it is not 
possible to trace the movement of exports and 
imports over a series of years, as far as the bulk of 
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its activities are concerned. The important factor 
is the home market, and in this market the move- 
ments of the demand for the products of the British 
industry are not likely to be affected seriously by 
foreign competition. In appraising the prospects 
of this branch of engineering for the coming year, it 
is, therefore, necessary to make some estimate of the 
probable situation in this country. 

Broadly, there are a number of factors at the 
present moment which indicate a brighter future 
for this branch of engineering, though, to the extent 
that some of them are dependent on politics, they 
must be regarded as a little uncertain. At the same 
time, it would seem that recognition is becoming 
more general that a consciously planned policy of 
national reconstruction is necessary if this country 
is to emerge once more from depression. Such a 
policy has already considerable support in widely 
varying parts of the House of Commons; in fact it 
would not be surprising to find that a majority 
already existed if it could only be marshalled, 
prepared to embark upon a general policy of 
reconstruction which would include bridge building, 
reconstruction or re-equipment of industrial and 
commercial buildings, and slum clearance. Whether 
the adoption of such a policy has as yet become a 
political necessity or not, it is quite clear that, 
technically, it is overdue. Within the last few 
months it has been said, on high authority, that 
the majority of existing commercial buildings in 
this country have outlasted their useful span of 
service. An industry and commerce inefficiently 
housed and equipped will never be able to compete 
with its reconstructed rivals in the United States, 
France, and Germany, or even with the newer 
national industries of smaller industrial countries. 

It may appear optimistic to assume that progress 
in this direction is yet in sight. On the other hand, 
the process of political disintegration goes on apace, 
there is no prospect of any automatic cessation of 
world depression, and it may well be that before 
the end of 1931 sufficient stimulus will be provided 
by public opinion to force action upon its representa- 
tives. If so, constructional engineering has a busy 
period before it, and it will indeed become the spear- 
head of the industries which will have to carry out 
the reconstruction of this country’s capital equip- 
ment. 

Conclusion.—The main and most easily-detined 
branches of the engineering industry have now 
been examined individually, but it would be 
incorrect to suggest that the industry, as a whole, 
has been reviewed without taking into account the 
very considerable group of industries embraced by 
the term “ general engineering.” This term covers 
such a wide variety of commodities that it would 
be idle to attempt a detailed analysis on the lines 
followed in the case of the well-defined branches of 
engineering. An excellent index of activity is, 
however, to be found in statistics of employment. 

The official statistics in the Unemployment 
Insurance Tables of the Ministry of Labour, under 
the heading General Engineering and Iron Founding, 
actually include the workpeople engaged in the 
manufacture of textile machinery, locomotives, 
agricultural machinery and machine tools, branches 
which have already been dealt with in previous 
articles. The total employment in these branches 
is not, however, sufficiently large to affect the 
accuracy of Table II as a reflection of the position 
of general engineering. 

TABLE II.—Employment in General Engineering. 





] 


Insured. | Unemployed.| Employed. 
| 


| | | 


666,950 136,532 530,418 
1924 628,360 90,796 537,564 
1925 623,270 77,912 545,358 
1926 612,340 109,609 502,731 
1927 390 55,241 545,149 
1923 581,180 | 56,678 524,502 
1929 586,750 53,002 533,748 
1930 592,250 99,039 493,211 


As might be expected, in a year of such acute 
depression as 1930, there has been a severe increase 
in unemployment and a contraction in employment. 
It is significant, however, that there has again been 
an increase in the number insured, showing that, as 
anticipated last year, the post-war net efflux of 
workpeople from this group of industries has come 





to an end. No doubt some part of this increase 
should properly come under the heading of “ abuses 
of the dole.” It is probable, however, that these 
figures do indicate that general engineering has 
reached a new post-war equilibrium, and that the 
process of liquidation of its war-time orientation is 
complete. 

Since the first of these articles was written in 
December last, little has happened to induce a more 
hopeful outlook for the engineering industry in 
1930 than it then seemed reasonable to entertain. 
The recent flicker in the New York stock market 
is based on the anticipation of better things by 
professional speculators, who have no foundation 
for their optimism in any development that has 
yet taken place in the business situation. Such a 
movement, when last year’s experience is recalled, 
need not be taken too seriously, for every important 
industrial indicator is less favourable to-day in the 
United States than it was this time last year, and 
some seasonal improvement at this time of the year 
was only to be expected. Our forecast must, 
therefore, remain, that recovery is likely to be a 
long and slow process, and that no substantial 
recovery on a permanent basis is likely before the 
end of 1931. Subject to the special considerations 
applicable to individual branches of engineering 
noted in previous articles, the position can broadly 
be summed up as follows :— 

(1) As regards export business, the depression is 
world-wide in extent, its causes are of long standing, 
and the possible remedies dependent on international 
co-operation in a sphere of which general under- 
standing is limited. These remedies are not, there- 
fore, likely to be brought into operation in time to 
affect the present slump. There is no immediate 
sign of its lifting of its own accord. Therefore, no 
general recovery in engineering exports is likely 
during 1931. 

(2) As regards the home market, it is not only 
theoretically possible, but within the realm of 
practical politics, to anticipate general recovery by 
the adoption of a conscious and planned policy of 
national rationalisation and development, as advo- 
cated in this series of articles as long ago as 1927. 
Such a policy, as well as tiding over present diffi- 
culties, would do much to raise the competitive 
efficiency of our industries when world conditions 
improve. In the absence of sucha policy, the same 
conclusions apply to the home market as were 
reached with regard to the export market. 

(3) National rationalisation would not be incon- 
sistent with, but would imply the fostering of 
infant industries, and the restoration of a proper 
relativity between sheltered and unsheltered wages. 

(4) Within the industry itself, the progress of 
internal rationalisation needs to be expedited in 
almost every branch of engineering. 

(5) Given the adoption of these policies, which 
the present acute depression makes politically 
possible in a unique fashion, the British engineering 
industry should by this time next year begin to 
emerge for the first time since the war into a period 
of genuine prosperity. Without them, the best that 
can be hoped is that the passing of the world crisis 
may enable the industry to struggle back on to the 
slow uphill path which has been depicted in this 
series from 1925 to 1929. This forecast assumes 
that the present negotiations between employers 
and work-people will be settled with the good sense 
that has characterised their previous relations during 
the difficulties of the post-war period. 








NOTES. 


CHarinGc Cross BripGE PROPOSALS. 


Arrer the London County Council’s proposals 
for the construction of a new bridge at Charing 
Cross had been rejected by a Select Committee 
of the House of Commons, the Council decided to 
appoint an Advisory Committee, with an indepen- 
dent chairman, to produce an agreed scheme to 
replace that rejected. This Committee, under 
the chairmanship of Sir Leslie Scott, was appointed 
in June, 1930, and its report, although not ready 
for publication, was laid before the Council on 
Tuesday last. As might, perhaps, have been antici- 
pated, the Committee was unable to reach complete 
agreement, but a majority of its 16 members was in 





favour of a scheme, referred to as No. 6 in the report, 
involving the removal of Charing Cross Station and 
Hungerford Bridge, the erection of a road bridge 
on the site of Hungerford Bridge, and the construc- 
tion of a new high-level station on the Lion Brewery 
site on the south side of the river. This scheme, 
it will be noted, is generally similar to that rejected 
by the Select Committee, but, as modified by the 
Advisory Committee, it includes a ‘number of 
improvements on the southern side of the river. 
It is clearly not possible to discuss usefully the re- 
lative merits of this and the other schemes until the 
report and the plans accompanying it are available, 
but it may be stated that in the course of its work, 
the Committee has examined over 70 other proposals, 
selecting nine of these for detailed consideration ; 
three of the latter were rejected and six have been 
embodied in the report. Of the five minority 
schemes, the first was due to Messrs. W. W. Grierson 
and E. F. C. Trench, who represented the Institution 
of Civil Engineers on the Committee, and was also 
supported by representatives of the Southern 
Railway. This proposed a three-arch bridge to take 
road and rail traffic on one level, on the site of 
Hungerford Bridge, Charing Cross Station being 
retained in its present position. The second scheme, 
proposed by Sir Reginald Blomfield, provided for 
a suspension bridge downstream of Hungerford 
Bridge, which, together with Charing Cross Station, 
was to be retained. This scheme, however, was 
strongly opposed by the majority of the Committee. 
The third scheme proposed the removal of Charing 
Cross Station and Hungerford Bridge, as well as 
the railway viaduct as far as Waterloo Junction, 
and the erection of a new road bridge and approaches 
on the site of Hungerford Bridge, with a new high- 
level station at the present Waterloo Junction site. 
Another scheme proposed the replacement of the 
present Charing Cross Station by a low-level station 
on the Lion Brewery site, a new road bridge and 
approaches being constructed on the site of Hunger- 
ford Bridge, and the one remaining scheme, which 
was submitted by Sir Giles Scott, was for a five- 
arch bridge, near the site of Hungerford Bridge. 
with a high-level station on the south side fronting 
the river to the west of the new bridge approach. 
Sir Giles, it may be remarked, represented the Royal 
Fine Art Commission. Messrs. Grierson and 
Trench, and also Sir Giles Scott, it is understood, 
were all willing to support the majority recom- 
mendation in the event of their own proposals 
being abandoned. After considering the report, 
the County Council has decided that it shall be 
referred to the Improvements Committee, and 
we understand that it is the intention to publish 
it at an early date. We therefore reserve further 
comments until it is available in complete form. 


NaTionaL Mark For British STEEL. 

In January of the present year our outputs of 
pig-iron and of steel were equivalent to only 34 
per cent. and 40 per cent., respectively, of this 
country’s manufacturing capacity. Furthermore, 
whereas, prior to 1913, our exports of iron and 
steel were more than double our imports, in each 
of the past five months imports have exceeded 
2xports. While this is admittedly a sorry state of 
affairs, our steelmakers are doing their utmost to 
meet a situation which, in many respects, is beyond 
their control. A great deal has already been done 
in the way of reorganisation, and the industry, 
with the stimulus and encouragement of the Iron 
and Steel Industrial Research Council, is striving 
to reduce such of the costs of production as lie 
within its province. The British Steel Export 
Association, the object of which is to extend the 
sales of British steel abroad, has been established, 
as has also the British Steelwork Association, which 
aims at stimulating and developing the markets for 
steel, both at home and abroad. The introduction 
of a national mark, involving the two words 
“ British Steel” to differentiate the British pro- 
duct from the foreign, constitutes the most recent 
activity of this latter body. Information regarding 
the new mark, which is being embossed on the 
steel during the rolling process, was given at a 
luncheon, held on March 3 at the Hotel Victoria, 
Northumberland-avenue, London, and statements 
on the subject were made by Sir William Larke, 
director of the National Federation of Iron and 
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Steel Manufacturers, and by Mr. A. Pugh, of the 
Iron and Steel Trades Confederation. It was 
pointed out that the mark definitely guarantees 
that the steel is British, produced and rolled in this 
country by British labour. Some emphasis was 
laid on the fact that such a safeguard is necessary, 
as foreign steel has frequently been supplied or 
purchased under the misapprehension that it was 
of British origin. This misapprehension, it was 
stated, is largely due to the use, by foreign manu- 
facturers, of the words ‘“‘ British Standard,” or the 
letters “ B.S.,” preceding the particulars of size, 
rolled on structural-steel sections. Thus, ‘“ B.S. 
12 in. x 6in.,” embossed on foreign steel, indicates 
that it is manufactured to the British Standard pro- 
file 12 in. deep with 6-in. flanges, and not to metric 
sizes. The point was particularly stressed that the 
letters “B.S.” do not stand for “ British Steel,” 
neither do they represent that the material complies 
with the British Standard Specification for quality 
of material or accuracy of dimensions. On the 
other hand, all steel bearing the new British Steel 
mark has been manufactured in accordance with 
the British Standard Specification for Structural 
Steel, No. 15—1930, the ciauses of which are strin- 
gent, permitting the use of only sound steel of 
reliable quality. It was stated that the greater 
proportion of foreign steel does not comply with 
this specification; for example, whereas the 
tensile strength range is fixed, in the specification 
just mentioned, at 28 tons to 32 tons per square 
inch, foreign commercial steel usually has a range 
of 24 tons to 30 tons per square inch. Furthermore, 
material bearing the mark British Steel, turned out 
as it is in accordance with the Specification, is 
rolled within strict limits, and has an accurate pro- 
file; the foreign manufacturer, on the other hand, 
has no obligation to maintain this high standard. 
British Steel is, therefore, thoroughly reliable, and 
conforms to the dimensions, and therefore to the 
properties laid down. This, it was emphasised, is 
a most important point as errors, particularly in 
flange dimensions, seriously affect the load-carrying 
capacity of the section. In conclusion, it is interest- 
ing to note that the 41st anniversary of the opening 
of the Forth Bridge, which constitutes a monument 
to the skill and craftsmanship of the British steel- 
maker, occurred on March 4 last, i.e., on the day 
fixed for the official inauguration of the new national 
mark. 


Tue AppLicaTION OF ELecTRO-DEpPosITED METALS 
TO ENGINEERING. 

On several occasions during post-war years, and 
notably in vol. exi, page 655 (1921), we have dealt 
with the Fescol electro-deposition process. In 
this process, it will be recalled, worn machine parts 
are restored by the electro-deposition on them of 
metal (usually nickel), and the resultant coating 
is so firmly adherent that it is practically impossible 
to remove it by any ordinary method. The process 
is also employed for the deposition of light coatings 
intended to act as corrosion-resisting surfaces. An 
account of recent developments in this field was 
given, on February 13 last, by Mr. C. H. Faris, in a 
paper read before the Manchester Association of 
Engineers. Among the numerous examples of 
work carried out, mentioned by the author, was 
one of unusual interest. This consisted of a solid 
nickel-chromium steel ram, 36 in. in diameter, 6 ft. 
long, and weighing nearly 9} tons. Supplied from 
the United States to a works near London, the ram 
broke loose from its packings during its passage 
across the Atlantic, and for the greater portion of the 
voyage was rolled about in the hold of the vessel, 
doing considerable damage both to its own finished 
surface and to the sides of the ship. After arriving 
in London, the diameter of the ram was reduced by 
4, in. in an attempt to secure a good working surface, 
but it was eventually decided to have nickel deposited 
on the surface and the ram reground to size. This 
was accomplished, and the ram, according to Mr. 
Faris, now possesses a better surface for resisting 
wear than was originally the case. The Fescol process 
is used in connection with the deposition of coatings 
of chromium, cadmium, and even lead. Chromium 
is often deposited upon new, as distinct from worn, 
parts, the object being to provide bearing surfaces 
sufficiently hard to resist wear over long periods. 
A spindle for a centreless grinder, mild-steel plungers 


used in a particular type of shock absorber for aero- 
plane work, bronze impellers for certain centrifugal 
pumps, and other articles have been surfaced with 
chromium and have given highly satisfactory 
results, from the point of view of wear resistance, 
Another useful 
field for the chromium deposit is in connection with 
engraved-copper printing rollers used for the print- | 


even under adverse conditions. 


ing of calico and other materials. One such treated 


roller, which came to the notice of Mr. Faris, and 


was used for colour printing, made 10,000,000 
copies, instead of 4,000,000, the total obtained 
from the untreated copper surface. Light coatings 
of chromium are also used for protective purposes. 
Pyrometer sheaths coated with this metal still 


he was gazetted 2nd Lieut. and posted to No. 1 
Company. At the time of the change over from the 
Volunteers to the Territorial Force, the 2nd (South) 
| Middlesex changed from a Rifle Corps to a Line 
Battalion of the Middlesex Regiment and Major 
Johnson, as he then was, was transferred with the 
officers and men. A year or two later, he became 
second-in-command under Lieut.-Colonel A. St. 
| Leger Glyn and when Colonel Glyn retired, Major 
| Johnson was promoted to Lieut.-Colonel in command 
of the Battalion. He was holding this rank and 
position at the outbreak of the war. 

' On mobilisation, Colonel Johnson took the 
| Battalion to its war station at Sheerness, from where 
|it was subsequently transferred to Sittingbourne. 


possessed a good surface after over two years’ | Towards the end of 1914, the Battalion was ordered 
service in gas-fired annealing furnaces at a Sheffield | to India, and on medical grounds, Colonel Johnson 
gas works. On the other hand, an unprotected | was transferred to the Reserve Battalion of the 
sheath broke down entirely after less than 18| 10th Middlesex, afterwards called the 2nd/10th 
months’ use. The metal cadmium is found to be | Middlesex, which was then in process of being 
very useful in preventing the corrosion of such | formed. He was largely responsible for the raising 


articles as bolts, nuts, and small fittings on pumps. 
Further, a large consignment of steel window 
frames, the superficial areas of which ranged from 
36 sq. ft. to 72 sq. ft., were, at the time of the 
delivery of the present paper in Manchester, under- 
going coating with cadmium prior to shipment to 
South America to be incorporated in a large hotel 
in course of construction. As already stated, lead 
may be deposited by the Fescol process, and this 
development, it is said, is proving useful in con- 
nection with work involving the use of acids. 








THE LATE LIEUT.-COLONEL C. R. 
JOHNSON, T.D. 


It is our sad duty this week to record the passing of 
a colleague and friend of very many years’ standing. 
Lieut.-Colonel Charles Robert Johnson, the Secretary 
and a Managing Director of ENGINEERING, died 
from heart failure in the early hours of the morning 
of Thursday of last week, the 26th ult. Colonel 
Johnson was in his seventy-second year, but had 
enjoyed such excellent health generally, and 
appeared so well the day before his fatal seizure, 


| of this unit and for providing suitable officers ; but, 
|to his great disappointment, when this Battalion 
|was definitely selected for foreign service, he was 
again, for medical reasons, prevented from going 
abroad, and about Christmas, 1914, was placed on 
the retired list. The lst/10th Battalion remained 
in India for the whole period of the war. The 
2nd/10th served in the Callipoli landing at Suvla 
Bay and afterwards in Egypt and Palestine. 

Colonel Johnson was awarded the T.D., Terri- 
torial Decoration, for twenty years good service in 
the Territorial Army. After his retirement, Colonel 
Johnson’s enthusiasm and patriotism would not 
allow him to rest, and he joined the Special Con- 
stabulary. 

With his increasing years, some arrangements 
had been made recently to reliéve Colonel Johnson 
of a section of the more routine parts of his duties 
in the office; any greater leisure which this may 
have given him, however, he promptly took steps 
to utilise in some active way, and he was elected 
a member of the Westminster City Council last 
October. He had been an Income Tax Commis- 
|sioner since 1924. He usually found it possible to 





that the event carried the added poignancy of being | take some useful part in any organisation with 
entirely unexpected. He was in active discharge | which he was concerned and, an old-standing member 
of his duties until the last and was present in the of the Constitutional Club, he acted on the House 
office until about 5.30 p.m. on the evening before Committee over many years. He was a Freemason 
the attack, leaving apparently in his usual good and Past Master of his Lodge. He had been one 


spirits and health. He was taken ill in the night, 
however, and passed away in the early morning. 
Colonel Johnson’s professional career was entirely 
bound up with the publishing side of this Journal, 
with which he had been connected for 52 years, 
coming to the office in a junior position in the year 
1879. Hehad been with the Journal some fourteen 
years when, in 1893, he was promoted to the position 
of Manager and Secretary. He became a Director 
in 1911 and a Managing Director in 1917. Colonel 
Johnson’s activities covered the general direction 
of the publishing side of the business and the many 
external relationships which are necessarily estab- 
lished between a journal of this kind and various 
trade associations were mainly conducted by him. 
In these relationships his upright character and 
scrupulous respect for any agreement into which he 
had entered earned for him the respect of all those 
with whom he was brought into contact. Among the 
tributes to his memory that we have received, we 


of the Honorary Stewards of Westminster Abbey 
(formerly known as Sunday Evening Stewards) 
‘for some 35 years or more. He was appointed, as 
/was at the time the practice, by the then senior 
isteward. At that time the duties of the stewards 
were primarily to seat the congregation and take 
charge at the special Sunday evening services held 
in the nave during the months of June and July, 
but which have been given up since the war. The 
| stewards also acted at special services such as musical 
| festivals, state funerals, &c. They were requisi- 
tioned for the funeral of Queen Victoria at St. 
|, George’s Windsor, and there seems no doubt but that 
Colonel Johnson acted on that occasion. The 
stewards were subsequently appointed by the 
| Earl Marshal to act as Gold Staff officers at the 
coronation of His late Majesty King Edward VII, 
|and again at that of H.M. King George V. They 
are also requisitioned for all Royal weddings and 
| funerals, State services, and the services in connec- 


value especially those testifying to his high standard | tion with the Order of the Bath. At all, or most, 
of publishing ethics, which have come from some of} of such services falling within his period of office, 
those with whom he worked on trade bodies. He | Colonel Johnson was present. 
was always intensely loyal to the traditions and) [n spite of the many activities to which we have 
high ideals set by the late Dr, Maw and Mr. A. T. referred, the welfare of this Journal was always 
Hollingsworth in the conduct of this Journal. ‘the first interest in Colonel Johnson’s thoughts. 
Apart from private and personal relationships, | In no sense did increasing years lessen that interest ; 
the welfare of this Journal was certainly Colonel | never did he desire the full leisure which his long 
Johnson’s first interest in life, and for very many jservice had earned and which he might have 
years he absented himself from the office only for employed so usefully. His wish was to remain in 
short holidays. This major interest did not, however, active work to the last. This wish was fulfilled, 





prevent him from having wide activities outside 
the office. His connection with the old Volunteers 


and the Territorial Army may be placed first among 


these outside interests. He joined the 2nd (South) 


Middlesex Volunteer Rifle Corps as a rifleman on 


March 5, 1885, belonging to Messrs. Coutts (No. 2) 


Company, and being promoted to Colour-Sergeant 


on April 12, 1892. Ata later date, probably in 1896, 


and certainly to him applies the Psalmist’s phrase, 
“Man goeth forth to his work, and to his labour. 
until the evening.’ In spite of his allotted years 
he carried his full burden of administration and 
management to the end, and leaves behind him 
an example of application and right dealing which 
must make his memory a pride to those who were 
nearest to him. 
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ERECTION OF THE MAIN SPAN CROSS-GIRDERS OF SYDNEY HARBOUR BRIDGE. 


DR. J. 











Fic. 4. Cross-GirDER BEING HOISTED. 


THE LATE MR. HARRY FOOTNER. 


Wirt the general public railway engineering seems to 
begin and end with the locomotive, but engineers 
rightly assess the equal importance of the permanent 
way. In this connection it is but fitting that apprecia- 
tive reference be made to the work of the late Mr. Harry 
Footner, who for some 42 years was connected with this 
part of the organisation of the old London and North 
Western Railway. Mr. Footner, whose death occurred 
recently at the ripe age of 91, retired from the position 
of chief engineer for permanent way on that railway in 
1902, having been in the company’s active service 
since 1860, when, on completing his training, he 
joined the engineering staff at Euston. After four 
or five years’ work at headquarters, Mr. Footner 
was detailed for duty in the Liverpool district. 
Here he was responsible for the first enlargement of 
Lime-street station, and was in charge of the widening 
of the Liverpool and Manchester Railway between 
Edge Hill and Huyton stations, and the branch railway 
from the latter place to St. Helens. He was also in 
charge of the earlier portion of the works for the new 
north dock at Garston. In 1873, he was selected for 
the charge of the maintenance of the Crewe district, 
in which he remained until 1886. In this capacity he 
effected great improvements in the methods of dealing 
with traffic to and from the Liverpool Docks, which had 
become very congested, particularly about Edge Hill. 
This involved a very large amount of structural work, 
resulting from the necessary deviation and alteration of 
levels to a great number of main lines and junctions. 
The reconstruction was accompanied by the then new 
system of gravitational shunting, earlier attempts at 
this having been, more or less, tentative. The Edge 
Hill yards proved eminently successful. 

Another outstanding piece of reconstruction work 
for which Mr. Footner was responsible, was in con- 
nection with the last enlargement of Crewe station. 
This consisted, amongst other things of placing the 
goods lines underneath the main passenger lines for the 
whole length of the passenger station and for some 
distance beyond, and working the traffic through 
tunnels or subways. In 1886, Mr. Footner was given 
control of the maintenance of the whole of the London 
and North Western line, under the late Mr. Stevenson, 
and the state of excellence reached by the track under 
his supervision will be in the minds of all who used the 
route. This attention to detail resulted in many 
improvements contributing to the convenience of the 
travelling public, such as his substitution of broken and 
screened granite, or furnace slag for coarse gravel used 
as top ballast, on the whole line from London to 
Carlisle, a change which eliminated complaints of 
dust entering the carriages. In addition to his capa- 
city for detail, Mr. Footner displayed a notable 
readiness of resource, a faculty which may be illustrated 











Fig. 5. 


by a reference to a rapid piece of work on the Chester 
and Holyhead line, where, in 1879, heavy rains had led 
to the washing away of a stone arched viaduct spanning 
the River Dulas. Mr. Footner at once put in hand 
the construction of a temporary wooden viaduct 
at a somewhat lower level than the old stone one and 
with an inclined approach at each end, This was 
completed, with the necessary connections, in less than 
four days, and the entire traffic, which had been 
stopped, could thus be resumed. Mr, Footner became 
a member of the Institution of Civil Engineers in 1867, 
but resigned in 1909, after his retirement from actual 


practice. 


THE ERECTION OF THE MAIN 
SPAN CROSS-GIRDERS OF SYDNEY 
HARBOUR BRIDGE. 


Tue remarkable progress which is being made 
towards the completion of Sydney Harbour Bridge is 
well illustrated in the photographs reproduced above 
and on page 332, which show various operations in the 
erection of the main span cross-girders. The steelwork 
of the deck of the bridge is being erected complete 
by the creeper cranes on their backward journey 
down the top chords of the arch, after the erection of 
the hangers, which was described in our issue of 
November 21, 1930. The heaviest lifts in the erection 
of the deck are the cross-girders, which are 160 ft. long 
overall, and weigh 95 tons each. The girders are 
hoisted by the creeper cranes by means of a special 
lifting bracket, which is illustrated in Fig. 1, on page 
332. This view shows the bracket in the erection shop 
as it is being placed, together with the girder it is 
carrying, on the barge, preparatory to being towed out 
into position in the stream. The barge in position 
under the arch is shown in Fig. 2, with the 122-ton 
hook of the creeper crane connected to the lifting 
bracket, while the girder, being lifted and nearing its 
final position, is illustrated in Fig. 4, above. 

The photograph reproduced in Fig. 3, on page 332, 
shows the girder approaching the ends of the hangers, 
to which it is to be connected. On account of the 
interference of the lateral bracing of the main trusses, 
the girders can be hoisted only to a position a few feet in 
front of the hangers. When they have reached the level 
of the bottom of the hangers, they are drifted back 
into position under the hangers, the correct slope of the 
girder being obtained by adjusting the lifting bracket. 
The hanger pin-plates are chamfered off at the bottom 
to facilitate threading the girder over its hangers, 
and after a girder has reached its final position the 
14-in. diameter connecting pins are driven. Fig. 5, 
above, shows the pin in its cradle ready for driving. The 
pin is provided with a blunt-nosed cast-steel pilot pin 
which is drawn through the pin-hole to guide the pin 
itself. The pin is then driven home with a ram. 
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Cross-GIRDER PIN AND PiLot PIn. 


The whole of the lifting arrangements, which were 
carefully worked out, have proved very convenient 
in practice, two hangers and a cross-girder having 
frequently been erected in one day. This part of the 
work on the bridge must now be very near to com- 
pletion, as on January 14, when the photographs from 
which our figures were prepared left Sydney, only two 
panels of deck remained to be erected at each end of the 
suspended deck. 


LABOUR NOTES. 


WHEN the Standing Committee on the Trades Dis- 
putes Bill met on Tuesday, the Attorney-General 
moved, on behalf of the Government, that the Com- 
mittee should not proceed further with the measure, 
and the resolution was adopted without a division. This 
decision followed on the adoption by the Committee 
last week by 37 votes to 31 of an official Liberal 
amendment to Clause 1, defining as illegal ‘‘ any strike 
or lock-out, of which the effect at any time, by reason 
of its extension or continuance, is to expose the com- 
munity, or any substantial portion of the community, 
to danger to health or safety by interfering with the 
supplies or distribution of essential food, water, fuel, 
light, medical or sanitary services, or to other neces- 
sities of life.” 








In deciding to proceed no further with the Bill, 
the Government merely carried out the instructions 
of the Trades Union Congress General Council. In a 
letter to the Prime Minister after the amendment had 
been adopted, but before Tuesday’s meeting of the 
Standing Committee, Mr. Citrine said :—‘t The Council 
have followed the progress of the Bill with the closest 
attention. They consider that the effect of the Liberal 
amendments to Clause 1 would be to place the trade 
union movement in a worse position than it has been 
in at any time since 1871. The Liberal amendment, 
the division on which was taken in Committee last 
(Thursday) evening, was carefully examined by the 
Council at its meeting on Wednesday, the 25th inst. 
This amendment, in the view of the Council, represents 
a definite challenge to the whole trade union move- 
ment. The Council accept that challenge. As was 
pointed out by the Attorney-General in the course 
of the Committee debate, the amendment would cripple 
the effectiveness of trade unionism in almost every 
industry, and particularly in such industries as mining, 
transport, and railway services. The alteration which 
has now been made by the action of the Liberal Party 
has rendered the Bill totally unacceptable to the trade 
union movement. I would like to add on behalf of the 
Council their very high appreciation of the masterly 
manner in which the Attorney-General exposed the 
falsity and inconsistencies of the Liberal claim that 
their only object was to safeguard the community. 
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His able and sincere efforts on behalf of trade unionism 
in connection with this Bill will long remain in the 
memory of trade unionists.” 





In the opinion of the General Council of the trade 
unions in the Soviet Union, the existing organisation 
of the trade unions makes it difficult for them to play 
a part in the management of industry. The number 
of economic bodies with which they have to deal is 
constantly increasing and, at the same time, there has 
been a considerable growth in the number of trade 
union members. It has, therefore, been decided to | 
sub-divide certain groups. The Metal Workers’ | 
Union is to be divided into seven unions, representing 
respectively the iron and steel industry, the manu- | 
facture of mechanical transport, the manufacture of | 
agricultural machinery, the electrical industry, the | 
manufacture of tractors and aeroplanes, the manu- 
facture of industrial machinery, and the extraction | 
and transformation of non-ferrous metals. The Miners’ | 
Union is to be divided into four groups, representing | 
respectively iron mining, coal mining, the petroleum 
industry and the peat and schist industry ; the Chemical 
Workers’ Union into three groups, representing res- 
pectively the chemical industry, the rubber industry, 
and the glass and china industry; and the Building 
Workers’ Union into three groups, representing res- 
pectively the building industry, railway, harbour and 
road construction, and the cement and brick-making | 
industries. 








Industrial and Labour Information, from which the 
foregoing particulars are taken, mentions that, in 
future, the supply of provisions for workers is to be 
undertaken exclusively by the consumers’ co-operative 
societies. The principle of rationing is to be main- 
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tained subject to slight changes. The amount of 
rations will be fixed according to progress made in 
carrying out production plans and in proportion to the 
output and discipline of the individual worker. All 
the provisioning plans of the Centrosoyus and other 
co-operative organisations will henceforth be drafted 
in consultation with the General Council of Trade 
Unions, and the trade unions will supervise the applica- 
tion of the plans. In each undertaking employing 
over 2,000 workers and in the large State farms special 
closed co-operative societies will be set up, exclusively 
for the purpose of supplying the needs of the workers, 
ard managed by committees elected by them. 


The Minister of Health said that so far as health 
insurance was concerned, an extension of the income 
limit for non-manual workers would raise a number of 
difficulties, and it was, after all, possible for insured 
persons who passed over the salary limit to retain their 
health, benefit and pension rights by becoming volun- 
tary contributors. He would like to see an extension 
of the scope of health insurance, but this was largely 
a question of finance, and if the necessary money were 
available he thought that other classes of persons might 
have a greater claim to inclusion in the scheme. The 
suggested improvement in the rates of health insurance 
benefit also raised acutely the financial question. To 
do what the deputation had suggested for men only 
would cost 8,000,000/. a year. 


The Federation of Employers’ Associations in the 
French textile industries adopted a resolution at a 
recent meeting, urging that no Bill relating to holidays 
with pay should be considercd until the cost of the 
Social Insurance Act could be precisely determined, or 
until the end of the present depression in the textile | adopted in Germany is described in the latest issue of 
industry, and that a thorough inquiry should be made | the International Labour Office’s weekly periodical. 
for the purpose of estimating the cost of the Bill! When the recent dispute in the Ruhr coalfield began, 
relating to holidiys with pay introduced by the Labour | the system in operation was one defined in an Order 
Committee, which, so far as the textile industry was | and Administrative Regulations promulgated in 1923. 
concerned, might be reckoned as at least 10 per cent. | Provision was made by these instruments for the settle- 
of the total amount of wages, and also to determine | ment of large scale disputes by arbitrators who might 
the method of application of such a measure in accord-| be either permanent officers or persons specially 
ance with the technical needs of the different branches | appointed for the occasion. When dealing with dis- 
of undertakings. | putes they were required to set up arbitration boards 

| by co-opting assessors, representing workers and em- 

A deputation from the Trades Union Congress | Ployees and sage — es og = vl 
General Council discussed certain questions affecting | er a. —— y api regents *¢ 
the health and pensions and insurance schemes with | iy mane agnemen yaeen te weil 1988 
the Minister of Labour and the Minister of Health last | '"& pg and ones _— ser 1980 = ee el 
week. The attention of the Government's represen- mean as chairman of the was ’ ee wig under = 
tatives was drawn to three resolutions passed at the | Regulations ne — jlo — weeneus the appears 
Nottingham Trades’ Unior Congress, in September | of the eye weed igo the = th _ wie 
last. The first resolution urged that the rates of benefit | oe die ser ee a tee aadhrert edera 
payable under the National Health Insurance Scheme |“ ese : ao — sigs he os yom agente pve = 
should be made equal to the Unemployment Insurance | je gy we ney — - ¢ Be oigae bit 7 - "x 
benefits and that d»pendents’ allowances should be atte eg —_— th = _ pena re - be vad as rf 
paid as under the Unemployment Insurance Scheme ; ney ee pare” es ~_ pacer tdi peianthannaes gored f 
the second advocated the improvement and co-ordina- | °” wenteniapiony en venga Pons iaguennagh <lepres 

employers and workers the arbitrator was obliged to 


tion of the insurance medical services, and the third d “aif 80g h f th s | 
asked that the salary limit of 250/. for non-manual | ® = bar of one or other of the parties or else to 
7 | issue i ° 


workers in National Health and Unemployment Insur- 
ance should be increased to 500/. 





The new arbitration procedure which has been 


In normal circumstances this procedure would 
strengthen the sense of responsibility of the parties to 
Miss Bondfield, replying to the deputation, said 
that the question of raising the salary limit to permit 
further manual workers to be included in the Unem- 
ployment Insurance scheme was one on which she had 


lead to failure to reach a decision. This was the case 
in connection with the recent wages dispute in the 
Berlin metal industry. The award issued on this 
received representations from certain of the interests | occasion was not declared binding by the Minister 
concerned, but it was by no means clear on which side | of Labour, and the dispute could not have been settled 
the majority opinion lay. It was difficult to form an/| if the parties had not agreed of their own accord to 
actuarial estimate of the effect of such an alteration | accept the decision of a tribunal. This method could 
as was proposed, but the subject was likely to be con- | not be adopted in the wages dispute which broke out 
sidered by the Royal Commission, and the Trades | shortly after in the Ruhr coal mines. No award could 
Union Congress General Council would no doubt con-| be issued, because the arbitrator, on account of the 
sider the advisability of including some reference to it | extent of the divergence between the proposals of the 
in their evidence. 








| 
| 


| 





employers’ assessors or of those of the workers. Since 
it was necessary in the public interest to put an end 
to the dispute, the Government decided to amend the 
Administrative Regulations for the application of the 
Order relating to conciliation and arbitration. 


The amendment adopted provides that the Minister 
of Labour may under certain conditions, if necessary 
in the public interest, instruct the arbitrator to co-opt 
two impartial assessors in addition to the employers’ 
and workers’ assessors. If no agreement can be 
reached between the employers’ and workers’ repre- 
sentatives, the arbitrator and the two impartial asses- 
sors may issue an award by a majority vote. It should 
be noted that the Federal Minister of Labour cannot 
initiate this procedure unless the public interest is at 
stake. The new system will thus be applied only in 
specially serious disputes. The Order remains in 
force until July 31 next. 


In the course of his contribution to a discussion 
recently at the London School of Economics, Mr. 
Citrine, the general secretary of the Trades Union 
Congress, said that the attitude of the International 
Trade Union Movement to a policy of wage cuts 
‘would be, and must be, one of hostility and resist- 
ance.” There is no doubt, of course, about the 
attitude of the British Trade Union Movement. But, 
in view of Mr. Citrine’s declaration, it is pertinent to 
ask what steps the various ‘“‘ Internationals ’—includ- 
ing the major body over which Mr. Citrine presides— 
are taking to maintain in foreign countries that are 
industrial rivals of Great Britain, wages and working 
conditions approximating to those obtaining here. 
The inquirer will probably be told that the wages and 
working conditions of, for instance, German, Belgian 
and Scandinavian metal workers, are domestic affairs, 
which it would be impertinence to criticise, and that the 
most that can be done is to set a good example by main- 
taining British wages and working conditions. The 
‘** good example ’’ has, however, to date yielded very 
unsatisfactory results, and, according to reliable 
accounts, Continental ‘“‘ comrades”’ are not very well 
pleased when attention is directed to it. 


On February 23, the numbers of persons on the 


a dispute, but in a serious crisis it is more likely to| registers of Employment Exchanges in Great Britain 


were 1,888,716 wholly unemployed, 613,692 temporarily 
stopped, and 115,250 normally in casual employment, 
making a total of 2,617,658. This was 13,554 less than 
a week before, but 1,078,393 more than a year before. 
The total comprised 1,893,817 men, 70,958 boys, 
591,623 women, and 61,260 girls. 


At a meeting of the Unemployment Grants Com- 
mittee on Monday, a number of schemes of works 
submitted by local authorities and other statutory 


two parties, could not accept the views either of the | bodies for the relief of unemployment were approved 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN THE PRICES OF METALS. 
(Specially Compiled from Official Reports of London Metal Markets.) 
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Notr.—In the diagrams, the figures plotted for tin and copper are the official closing cash quotations of 


the London Metal Exchange for “ fine foreign” and “ standard ” metal, respectively. 
lead are for English metal, whilst those for spelter are for virgin metal. 


The prices shown for 
Middlesbrough prices are plotted 


for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given, in the case of steel 
plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The pig-iron 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
bottle, the contents of which vary from 70 lb. to 80 Ib. The price of tin-plates is per standard box, but in 
other cases the prices are per ton. Each vertical line in the diagram represents a market-day, and the horizontal 
lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which they represent ls. each. 











for Government grant. 


The estimated cost of the | view to sending them back to their original destinations. 


schemes so approved was 2,160,0001. to provide employ- | Finally, the Government had concluded agreements 


ment for approximately 3,500 men. 


* The Berlin correspondent of the Times states that the 
returns for the first fortnight of February show a total 
of 4,991,000 persons registered as seeking employment 
in Germany. Of these 2,602,000 were receiving un- 
employment insurance benefit and 861,000 extended 
benefit. As recent explanations by the head of the 
Reich Insurance Institute showed, another 800,000 
not being eligible for these categories of relief are 
receiving local so-called “‘ welfare ” relief. The remain- 
ing 730,000, according to this authority, are persons not 
receiving relief, such as wives of workers who seek 
occasional employment as charwomen, pensioners who 
try to supplement their pensions, and so on. 


M. Grinda, the French Minister of Labour stated 
recently that the authorities were restricting immigra- 
tion, and only foreign specialists urgently needed by 
French industry were being allowed to enter France. 
Further, in order to relieve the congestion in the towns 
and to restore to agriculture the labour attracted 
away from it by the high wages paid in certain industries, 
the authorities were seeking out those workers who. 
after entering France as agricultural workers, had 
subsequently sought employment in industry, with a 





with the French railway companies to encourage foreign 
workers settled in France to return to their countries 
of origin. Foreigners who had entered the country 
illegally for the purpose of employment might be 
refused identity cards and expelled from France. 








Trrats oF H.M.S. ‘ BLaANcHE.’’—Built and engined 
by Messrs. R. and W. Hawthorn, Leslie and Company, 
Limited, Hebburn-on-Tyne, H.M. Torpedo-Boat De- 
stroyer Blanche was handed over to the Admiralty on 
February 14, after a successful series of trials. She is 
one of the eight vessels ordered under the 1928 Naval 
Programme ; her overall length is about 323 ft., and her 
displacement approximately 1,330 tons. The vessel is 
built with a long forecastle deck and the crew’s quarters, 
which are forward, are spacious and comfortable, and 
include bathrooms. Her armament comprises 4-7-in* 
guns, together with machine guns. The machinery, 
which has been constructed at the St. Peter’s Engine 
Works of the builders, comprises twin-screw single- 
reduction geared turbines, collectively developing a 
shaft horse-power of 34,000. Steam is supplied by 
three water-tube boilers fitted with superheaters, and 
designed for a working pressure of 300 lb. per square inch, 
the superheat being 200 deg. F. under closed-stokehold 
conditions. Messrs. Hawthorn, Leslie also have in 
hand for the British Admiralty, H.M.S. Boadicea, a sister 
ship of the Blanche, and the propelling machinery for 





two destroyers. 


112-TON INGOT MOULD. 


Or late years, the increasing size of such forgings as 
turbo-generator rotors and hollow cylindrical vessels for 
high-pressure use has necessitated the casting, in our 
steelworks, of progressively larger ingots. The success- 
ful casting of such large ingots is certainly an outstanding 
achievement, but it is not always recognised that the 
production of the iron mould, which makes the casting 
of the ingot possible, is in itself an undertaking requiring 
considerable skill and a highly specialised technique. 
While it is perfectly true that the production of a 
sound ingot of considerable size makes great demands 
on the knowledge and craftsmanship of the steelmaker, 
it is none the less true that the casting of a large ingot 
mould in a foundry is an accomplishment which reflects 
great credit on all concerned. The mould, which we 
illustrate on page 338, was made at the Sheffield works 
of Messrs. The Brightside Foundry and Engineering 
Company, Limited, and weighs 112 tons. It has just 
been delivered by road to its destination, the Vickers 
Works, Sheffield, of Messrs. English Steel Corporation 
Limited, to whom we are indebted for the photograph 
from which our illustration was prepared. Five trac- 
tion engines were required to haul the mould along the 
road, and a crane of 150 tons capacity was used to load it. 
We understand that ingots, larger than any previously 
made in this country, can be produced in this mould. 
They will be used for the production of heavy rotors, 
hollow forgings for high-pressure chemical vessels, and 
similar work. As is well known, a considerable portion, 
particularly from the top of the ingot, is removed as 
discard when making forgings of the highest grade, and 
this necessitates the use of larger ingots than would at 
first sight be expected. Taken as a whole, the matters 
we have briefly dealt with above constitute a definite 
advance, which will have the effect of further increas- 
ing the prestige of the British iron and steel industry 
throughout the world. 








Rotiine-Lirt BripGe at BIRKENHEAD.—The Mersey 
Docksand Harbour Board rolling-lift bridge over the Duke- 
street Passage, between the East and West Floats, Birken- 
head, was opened on the 3rd inst. by Mrs. R. D. Holt, 
wife of the chairman of the Board. The bridge, which 
cost 41,790/., was constructed by Messrs. Sir William 
Arrol & Company, Limited, of Glasgow. It has a clear 
span of 100 ft., and the top of the span, when in a vertical 
position, rises to 132 ft. above the ground. The width of 
the vehicular roadway over the bridge is 23 ft. 6 in. and 
accommodates two lines of railway. Footways 5 ft. wide 
are provided on each side. The gates giving access for 
foot and vehicular traffic over the bridge are interlocked 
so that they cannot be opened until the bridge is in the 
lowered position. The rolling weight of the bridge is 
1,200 tons. a 


Rust-PREVENTIVE Patnt.—Some particulars have 
reached us of a new paint for application to iron and steel, 
a single coating of which, it is claimed, will completely 
protect those materials against rusting or corrosion by 
the atmosphere, sea-water, smoke, gases or acids. The 
paint, which is known as Nust, is applied by means of a 
brush to the cleaned surface of the metal, and is under- 
stood to consist essentially of a suspension of colloidal 
lead in linseed oil. The finely divided lead, it is stated, 
combines with the iron to form a permanent continuous 
coating, which will not crack or peel off if the iron is 
bent to a small radius or stretched so as to increase its 
length by as much as | percent. Plates protected with 
Nust have, we understand, been exposed by Messrs. 
Riley, Harbord and Law, of London, to a moist atmos- 
phere, containing nitric and hydrochloric acids, for a 
period of three years without the occurrence of corrosion, 
and other tests have been carried out, with satisfactory 
results, in Switzerland and Germany. The colour of 
Nust paint is battleship grey, but it can be used as a 
priming coat over which other paints can be applied. 
The paint is now being manufactured in Bristol, by 
Messrs. Nor-Rust Liquid Lead Company, Limited, whose 
London address is Iddesleigh House, Caxton-street,S.W.1. 





PERsoNAL.—An arrangement has been made whereby 
Messrs. James Morrison Brass Manufacturing Company, 
Limited, Toronto, will manufacture, in Canada, and 
distribute throughout the Dominion and Great Britain, 
the products of Messrs. J. P. Marsh and Company, and 
Messrs. Sargent Company, Chicago, U.S.A. Messrs. 
Chatterton and Company, 30, Fetter-lane, London, 
E.C.4, will distribute these products in the United 
Kingdom.—Mr. A. W. Ironside, recently business 
manager of Messrs. Harland Engineering Company, 
Limited, Alloa, and London, has returned to Messrs. 
The Vaughan Crane Company, Limited, Openshaw, 
Manchester, as director and general manager.—Mr. J. M. 
Dixon has left the service of Messrs. W. J. Fraser and 
Company, of Dagenham, having been appointed London 
sales manager of Messrs. George Fletcher and Company, 
Limited, Masson Works, Derby, with offices at 73, 
Basinghall-street, London, E.C.2.—The district agencies, 
in Birmingham (for the West Midlands) and Derby (for 
the East 'Midlands) of Messrs. Holden and Brooke, 
Limited, Sirius Works, West Gorton, Manchester, are 
to be superseded, as from March 12, by their own branch 
office at 33, Clarence Chambers, 39, Corporation-street, 
Birmingham. This will be under the management of Mr. 
C. H. Clifford, who, hitherto, has been chief technical 
assistant at the London office of Messrs. Holden and 





Brooke. 
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THE SHANNON HYDRO-ELECTRIC 
SCHEME. 


(Continued from page 252.) 

SHort.y before reaching the power station at Ardna- 
crusha, the head-race, the construction of which we 
described in our previous article, gradually widens out 
into a bay, so that the water velocity is reduced. The 
power station end of this bay, which is shown in Fig. 13, 
on Plate XVIII, is spanned by the intake building. This 
is essentially a gravity dam, the wing walls of which 
splay into the banks of the head-race, and is 123-5 m. 
(405 ft.) long by 7-2 m. (23 ft. 6 in.) wide by 7-35 m. 
(24 ft.) high. Its foundations were carried down into the 
blue limestone, and, in order to obviate the danger 
of water percolating from the head-race through the 
existing fissures in the underlying strata, the entire 
site was grouted to a depth of 15 m. (49 ft.) by pumping 
cement through pipes into the rock at a pressure of 
6 atmospheres (88 Ib, per sq. in.). The structure, a 
cross section of which is given in Fig. 14, and which is 
also shown in Figs. 15 and 16, Plate XVIII, is 100 m. 
(328 ft.) long, and on the head-race side has six inlets by 
which the water can be admitted through bell-mouths to 
an equal number of 6-m. (19 ft. 8 in.) diameter pen- 
stocks, though at present only three of the latter have 
been completed. A view of the intake is given in 
Fig. 21, above, and the penstocks are illustrated in 
Fig. 23, on the opposite page. Immediately in front 
of the intakes is a trash rack, which is made up of flat 
iron bars, and is shown in Figs. 17, Plate XIX, and 
Fig. 22, on the opposite page. 


The flow through the penstocks is controlled by | 


gates of the vertical-lift type. These are operated by 
7:5-h.p. motors, the end positions being controlled 


by limit switches actuated by the driving gear. In| 


emergency, the gates can also be operated at high 
speed by two sets of push buttons, which are placed 
on the control switchboard and in the gate-house, 
respectively. The penstocks are constructed of high- 
tensile Siemens-Martin steel, and are 40 m. (131 ft.) 
long. For the greater portion of this length they are 
laid on a slope of 31 deg. to the horizontal, but at 
the lower end they gradually curve round to the hori- 
zontal, their diameter tapering from 6 m. (19 ft. 8 in.) 
to 4-8 m. (15 ft. 9 in.) at the point where they join 
the spiral casings of the turbines. 

In addition to the penstocks, the gate-house con- 
tains an emergency opening, measuring 16 ft. 6 in. 
by 6 ft. 7 in., through which the water for one 
turbine, that is 3,500 cusecs., can be carried away. 
This outlet is normally closed by a segmental valve, 
which is operated, through differential gearing, by a 
13-6-h.p. lifting motor and a 9-6 h.p. lowering motor. 
These motors are supplied from the 220-volt direct- 
current ‘bus bars, which, in turn, are fed from a battery. 
As the valve must be opened in from 3 sec. to 5 sec., 
and closed within 60 sec., the motors are started on a 
reduced voltage of 20 per cent., the only resistanoe, in 
the case of the lifting-motor circuit, being that provided 
by the 760 ft. length of connecting cable. The motors 
are controlled both by push buttons in the control 
room and automatically by auxiliary contacts on the 
time relay of the main oil switches. The push-button 
control system is arranged so that the signal to open 





Fig. 21. IntTaKE at Power Station. 


the valve takes precedence of all the others. The 
position of the emergency valve is indicated by lamps 
in the gate-house, while its limit positions are also shown 
in the power house. This arrangement has been 
adopted to prevent turbulence in the head-race due 
to a sudden cessation of the water flow and a reduc- 
tion of the water level in the tail-race, both of which 
conditions would be dangerous to navigation. 

The screens at the penstock inlets can be cleaned 
by an electrically operated machine, which was manu- 
factured by Messrs. Escher Wyss and Company, of 
Ravensburg, Germany. This comprises a roofed-in 
gantry, on which the motors for driving the lifting and 
tipping gear and travelling motion are mounted. 
Cleaning is effected by a rake, which moves in a 
cradle up and down an inclined bed in front of the 
screen. The teeth of this rake remove all material from 
the screen and deposit it in a pocket behind the latter. 
The pocket is provided with power-driven opening and 
closing mechanism, so that, at the end of each stroke 
of the rake, its contents are emptied into a hopper 
which moves with the machine. The width of the 
screens is covered in 54 steps, the complete cycle, 
including the return to the original position, occupying 
about two hours. The switchgear controlling the 
various motors is interlocked, so that the machine can 
be operated by unskilled labour. 

The site of the power house, as will be clear from 
Figs. 19 and 20, Plate XIX, was excavated in rock to 
some 30 m. (98 ft. 6 in.) below the foundation level of 
the intake sluice house and the entire area was found 
to be suitable for taking the proposed loads, except 
at one place where an earth pocket some 400 sq. m. 
| (4,300 sq. ft.) in area occurred immediately under 
| the position for two draught tubes at the extreme 
west of the station. The excavation at this place was, 
therefore, carried down an additional 3 m. (10 ft.), and 
a strongly reinforced slab, containing nearly 190 tons 
of steel, was laid in it. This slab was then used as a 
| foundation for the draught tubes, which, as will be 

clear from Fig. 19, Plate XIX, are reinforced-concrete 

| pipes with a curved longitudinal axis, the section of the 
pipes gradually changing from circular, with a diameter 
of 4-8 m. (15 ft. 8 in.) at the turbines, to rectangular, 
with sides measuring 13 m. by 5 m. (42 ft. 8 in. by 
16 ft. 5 in.) at the outlets, a distance of 18 m. (59 ft. 6 in). 
| from the turbines. Their appearance at this point is 
| illustrated in Fig. 18, Plate XIX. 

The draught tubes were designed so that they are 
perfectly streamlined, and the water flow is therefore 
steady. The elbowed portion of each tube is bisected 
by a steel-edged reinforced-concrete vane, while in the 
upper portion the reinforcement is particularly heavy. 
These tubes discharge into a curved tail bay, the bed 
of which is sloped to a rising grade, so as to reduce 
the velocity of the water and the eddies. This bay 
is some 100 m. (328 ft.) long, after which the bed 
becomes level, and merges into the tail race proper, 
which is 22 m. (72 ft.) wide at the bottom and carries 
the water into the Shannon at Parteen, a distance 
of about 14 miles from Ardnacrusha. For a distance 
of some 150 m. (492 ft. 6 in.) from the power station, one 
side of the tail race is protected by a retaining wall, which 
varies from 15 m. to 12 m. (49 ft. to 39 ft.) in height, 
while, as the site has been excavated for the full 














development, a temporary partition wall has been 
erected on the other side beyond the last of the present 
three penstocks. This extends 1 m. (3 ft. 3 in.) 
above the highest water level in the tail race, and is 
intended to protect the power house from flooding. 
The tail race itself, of which a section is given in 
Fig. 24, on the opposite page, has only been excavated 
to meet the needs of the present development, and 
has been mainly cut through rock to a maximum depth 
of 15 m. (49 ft. 2 in.), the slopes of the banks being 
6:1. To facilitate cutting off the water, so that 
the turbine and outlet pipes can be repaired, heavy 
shutters can be lowered in grooves in the wall above 
the draught tube outlets. 

It has already been mentioned that the head race 
has been designed to be suitable for navigation purposes. 
This was necessary, owing to the fact that the scheme 
rendered the use of the old Shannon Navigation 
Canal impossible. Boats proceeding up-stream from 
Limerick, therefore, now go up the Abbey River, 
enter the Shannon and pass along the tail race into 
a navigation channel. At the top of this channel 
they enter the locks alongside the power station and are 
raised 100 ft., so that they can enter the head race and 
proceed farther up stream. 

The two locks at Ardnacrusha are designed to 
accommodate craft not exceeding 150-ton burden, and 
are arranged in series, so that the lift in each is about 
50 ft. As shown in Fig. 13, they are situated to the 
left of the intake building and are separated from the 
bank of the head race by the spillway channel, as will 
be clear from Fig. 15. For ships going up stream, the 
lower lock, the opening into which is illustrated in 
Fig. 16, is filled by emptying the upper lock into 
it, but, as the latter is of the larger capacity, an 
overflow is provided so as to equalise the levels. This 
is reached when the lower lock is full and the depth 
of water in the upper is at the permitted minimum of 
2-5 m. (8 ft. 2in.) The gates between the two locks 
are then closed and, after the ship has been admitted 
into the upper lock, the latter is filled from the head 
race. For ships going down stream, the procedure is 
reversed, except that the lower lock is emptied into a 
special conduit and not into the navigation channel, 
in order that any ships moored there shall not be 
endangered. 

The locks are filled by a method which was employed 
for the first time at Ladenburg, in Germany. Instead of 
a pipe embedded in the side walls being used for this 
purpose, a special filling chamber has been constructed 
below the upper and middle gates, and spans the two 
side walls. Water is admitted through a segmental 
gate in the lower part of the main gate, and enters this 
chamber through a horizontal conduit 6-1 m. (20 ft.) 
long and 0-6 m. (23$ in.) high. As the filling 
chambers are 10-5 m. (34 ft. 6 in.) high by 3 m. 
(10 ft.) wide and 6-1 m. (20 ft.) long, the kinetic energy 
is destroyed in falling, and the water enters the lock 
without surging through two elliptical streamlined 
conduits. Owing to the complicated shape of these 
chambers and the thinness of the walls, basalt concrete 
was used in their construction. The discharge conduit for 
the lower lock is led off from a special pit in the bottom 
of the lock. This is also made of basalt concrete. 

(To be continued.) 
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THE SHANNON HYDRO-ELECTRIC SCHEME. 


(For Description, see opposite Page.) 




















Fig. 23, PENsTocKks AND VALVE HovsE. 


Fic. 22. TrasH Racks UNDER CONSTRUCTION. 


TAIL RACE CROSS SECTION IN ROCK CUTTING. | shape from the stress-strain curve in compression. 

Not only is the compressive strength four to five times 
the tensile strength, but the curve bends over less rapidly 
in compression than it does in tension at stress intensities 
numerically well below the tensile strength. Due to 











| compression side as the load is increased. 
| | Experimental stress-strain curves obtained for a 

A ee ay if " F “ENGINEERING” ; n 
be 22,00 1 | an electric furnace and cast in the form of test bars 
| 2 in. diameter. 


| this last-named peculiarity, the neutral axis of cast 

|iron beams of square, rectangular and circular section 

| certain grey cast iron are shown in Fig. 5, page 342. 

The curves have been plotted from test results pub- 

FATIGUE STRESSES, WITH SPECIAL j omens all round. A certain number of broken| ‘he compression specimen turned from these bars 
rolls also exhibit this class of fracture. As far as the | wag 9 solid cylinder 1-58 in. diameter. The tensile 


—————————— CaX - CRN | drifts away from the geometrical centre towards the 
(2067.G) | lished in Das Gusseisen. The iron was poured from 
REFERENCE TO THE BREAKAGE | author has been able to ascertain, double-sided fatigue specimen was prepared in the form of a tube of about 








OF ROLLS.* fractures are rarely, if ever, found in broken rolls ;| } in. internal diameter with walls },-in. thick. Between 

By Professor FrepEric Bacon, M.A., M.I.Mech.E. _| but they are fairly common in steel shafting and axles. | gach increment of tensile stress the load was removed, 

(Concluded from page 282.) |. Transverse Bending of Cast Iron.—Frequent use has | resulting in a partial elastic recovery along the straight, 

Classification of Fatigue Fractures According to Hair | ae eee a = re re = ape ig inclined, dotted lines. A similar procedure was fol- 

Crack Contours —An potas fati ue ince consists ER ee: OF CO eee: NO lowed when testing the compression specimen. The 

of two zones : (1) A dull ccnell oo which has been bs tensile strength was 17 tons per square inch; the 
: ‘ ees p y compressive strength 63 tons per square inch. 


formed gradually and progressively as the hair crack 


or cracks has spread under the influence of repeated | which, for a rectangular section of breadth b and depth d | The important points to notice about this combined 


| diagram, in the present connection, are :— 


, : ing | becomes, 
cycles of stress. It owes its smoothness to the battering M | (a) That departures from assumptions of the theory 
together of the opposing faces each time the hair crack = dbd?, | of simple bending are already apparent at the lowest 
is closed by compression. This zone is often discoloured | ts stresses at which extensometer readings were recorded 
by the penetration of air os possibly oil) into the | and, for a solid circular section of diameter D, becomes | Still, these departures are not serious until the intensity 
~~, Fasc setay ig = ei eta — re wig M = B D3. | of stress—whether tensile or compressive—exceeds 
9 7 ¥ i. re fi hiv = alli igang hich Pp 382 | 8 or 9 tons per square inch, or about one-half the tensile 
(2). A rough lustrous highly crystalline zone whic The equation is based on the assumptions : strength. It may be assumed, then, that so far as 


ook oe  g sthag Ceti ap 6h (1) That plane cross-sections remain plane and | fatigue limits are concerned, the stress calculated by 
Fe Rec ghee : a a perpendicular to the longitudinal stresses after bending. . _ 32M. 
xtent that it can no longer sustain the load. In the (2) That stress is proportional to strain the equation p = = ps is very nearly the actual stress 
— ee ee aes he ap — (3) That the ratio of stress to strain, viz., Young’s | in the longitudinal fibres of the skin up to the time hair 
weteiial to: teste. ie tert This is Saou pried modulus E, is the same in compression as it is in tension. | cracks develop. Independent evidence of the trath 
Sadevadnediiaelh Habis enmiieiia thn alone vege ane Now, in grey cast iron the limit of proportionality | of this statement is found in the fact that there is fairly 
prt eae pi. Pi ‘ciesieed ta canan ain a ‘Smite of stress to strain is reached at a very low intensity of | good agreement between the fatigue limits found for 
lemme “a sacle vlc agence ti p eval to fee stress. The stress-strain diagram bends over in a test bars of the same cast iron whether tested in bending 
points a Masi pork. i vontees. Gaahe ctdensien | CO corresponding to a progressive and continuous | or push-and-pull fatigue testing machines. 
to & tech ak eam je . fitl: prweatarn Si, na ek diminution of E as the stress is increased. fee (6) For stresses above half the tensile strength, 
Wy eaneal Saticeny Ethaiieine tes ped s sihabtiour in ethene Again, at quite low intensities of stress the elasticity | departure from proportionality and differences in 
euiniaie on a jacinta: ta the Telecounake is imperfect, as is shown by the fact that an appreciable | the shapes of the stress-strain curves in tension and 
: z ie amount of permanent set remains after such stresses} compression both become very marked and cannot 
possibly be ignored. 
Why grey cast iron reacts differently under push-and- 








* Paper read before the South Wales Institute of | 4ré removed. : : ‘ ; ‘ 
Engineers on Tuesday, November 18, 1930. Abridged. | Lastly, the stress-strain curve in tension differs in 
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pull is doubtless due to the presence of free graphite. 
Indeed, the marked differences between stress-strain 
curves for grey cast iron and those of steel of the same 
composition as the metallic matric of the cast iron 
can all be attributed to the “ sponginess”’ imparted 
by the free graphite: Thus, even at low stresses, E 
for grey cast iron is less than E for solid steel, because 
in the equation for finding E, viz. :— 

Wil 

A él 

A is taken as the whole cross section without deduction 
of the area occupied by the graphite flakes. 

Permanent set begins at low stress, because the 
walls of the cavities enclosing the graphite flakes are 
easily deformed. The yielding under tension exceeds 
the yielding under compression, because the slit-like 
cavities are pulled open instead of crushed in. A 
crude attempt to indicate this ‘‘ spongy yield” pic- 
torially is made in the top-left and bottom-right hand 
corners of Fig. 5. 

Now, if we can assume that the curve BOD is, in 
fact, the curve of stress distribution across a beam 


E= 





STRESS-STRAIN DIAGRAMS IN TENSION AND COMPRESSION 





Hence, the actual breaking moment is higher than if the 
metallurgical quality of the iron was uniform all over 
the section and equal to that actually obtaining midway 
between the centre and the circumference of the test 
bar as cast. 

We may attempt to be more precise by making use 
of the fact that Norbury found that a cast iron which 
yielded an average modulus of rupture of 25-5 tons 
per square inch on machined bars of square section 
had an average modulus of rupture of 28-65 tons per 
square inch when the test bars were turned to round 
sections. On the assumption that the same experi- 
mental ratio will apply to the cast iron to which the 
curves of Fig. 5 relate, we deduce that, where suffix r 
refers to round sections and suffix s to square sections, 


28-65 


25-5 


mr a 28-65 mg a 


=< x 1-41 = 1-59. 
25:5 u 


u 


Now the empirical equation based on tensile and 
round-bar transverse tests on the series of irons experi- 
mented with in Das Gusseisen, is given as, 


my = 1-lu + 9-5 tons per square inch. 


TIO 


facts of the case. 
comparative results are already known or obtainable, 


Fig.6. TRANSVERSE 
RELA 


There must be many mills where 


and these should prove specially illuminating. The 
scientific method of unravelling a complicated pherio- 
menon is to vary only one factor at a time, and, where 
rolls differing only in diameter are being used on the 
same class of work, this desirable condition for investi- 
gation must be closely realised. 

Apart from possible casting and temperature stresses, 
larger rolls should certainly be at an advantage from 
the point of view of strength ; for the moment of resis- 
tance of a roll for a given stress increases much faster 
than the rolling loads. Thus, Mr. Caswell has pointed 
out that a 30-in. roll carries 20 per cent. more load than 
a 2l-in. roll on the same draught, but the increase 


) = 2-92, 


“ . 3 
in strength would be in the ratio ( 31 


provided the strength and elasticity of the iron was 
independent of the diameter of the roll. It is well 
known, however, that the strength of cast iron dimi- 
nishes with the size of section. In fact, allowance for 
this is embodied in the new B.E.S.A. specification 
for grey iron castings. The question is one which has 


STRENGTH OF CAST IRONS IN 
N TO TENSILE STRENGTH 
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| | om So, for the iron of Fig. 5,| been fully and ably treated in several recent papers 
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(2872 6) ; ; : 35 tons per square inch, ‘esting size-strength curves. The nearest approach 
|to a roll iron among the results collected by Pearce 


section, as it should be if plane sections remain plane 
after bending and the material is homogeneous, it is 
an easy matter to determine the ultimate moment of 
resistance, or breaking moment, provided the beam is 
of constant breadth, i.e., provided we are dealing with 
a beam of rectangular section, of say, depth d, and 
breadth 6. 

Correlation of Ultimate Stresses in Bending and 
Tension.—A number of values of the modulus of 
rupture m, determined by making transverse bending 
tests of a series of cast irons, are plotted in Fig. 6 
against the corresponding tensile strength u. The 
shape of the section tested is indicated by marking the 
test point with a little square, rectangle, or circle, as 
the case may be, and diagonal lines have been drawn 


for various values of the ratio As is always the 


case with cast irons, the results are somewhat erratic ; 


but the tendency is for * to range from 2 to 1-8 
4 


for circular sections, and from 1-7 to 1-5 for rectangular 


or square sections, the lower values of corres- 


ponding to the higher values of the tenacity wu. 


1-41 


deduced from the stress-strain diagrams of tension 
and compression tests is, perhaps, 10 to 25 per cent. 
lower than would be found by making a transverse 
test of a small test bar ‘as cast’? or only “skin 
machined.” 

This is quite what must be expected, because the 
stress-strain curves of Fig. 5 refer to an average between 
the hard, strong, close-grained skin and the soft, 
weak, open-grained core. But in the transverse test 
of an “‘as-cast”’ or only skin-machined test bar, the 
influence of the relatively strong skin is paramount. 


It appears, then, that the calculated value oe 
u 


m 9-5 
=I1]-]1+ <: ho 1-66, 


u 
which differs by less than 
5 per cent. from the value 
1-59 deduced from Fig. 5 on the assumption that 
plane sections remain plane afte bending, and with the 
help of Norbury’s experimental conversion ratio. 
Furthermore, as already pointed out, it is to be expected 
that m, as we have deduced it from Fig. 5, will be rather 
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in which the extra strength of the outer layers is 


agreement should strengthen our faith in the con- 
clusion reached by Bach that the assumption that 
plane sections remain plane after bending continues 
to be approximately true beyond the elastic limit. 
It should not be overlooked, however, that in securing 
this agreement all test results involved have been 
obtained by skilled investigators using refined measuring 
appliances on accurately machined specimens. It 
cannot be doubted that a lot of the erratic test data 
collected about cast iron and the conflicting opinions 
to which they have given rise must be ascribed to 
rough and ready tests on bars “‘ as cast,”’ so introducing 


irregular shape, eccentricity of loading, variations 
in size, &c. 

Influence of Roll Diameter on Roll Breakage.—In 
his analysis of roll breakage returns, Mr. Caswell 
states: ‘* Roll breakages are more frequent with large 
diameter rolls.” This statement is too abbreviated 
to be free from ambiguity ; but if it is meant to cover 
the comparison of rolls of different diameters employed 


and surprising. Surely there has been a sustained 
tendency in recent years to increase the size of rolls, 
both in sheet and tinplate mills, and it seems most 
unlikely that such an expensive change-over would 
have been widely followed unless the expectation of 
reducing roll breakage had been in some degree realised. 

The author hopes that practical men will discuss 
this question fully with a view to arriving at the real 





smaller than m deduced directly from a transverse test | 


operative instead of ignored. Such a satisfactory | 


all sorts of unknown errors due to irregular surface, | 


on identical work, the conclusion is indeed unexpected | 


| was a set of bars tested by Rother and Mazurie. The 
| analysis in this case was :—T.C. 3-64 per cent., C.C. 
|0-84 per cent., G.C. 2-80 per cent., Si 1-03 per cent., 
Mn 0-58 per cent., S0-06 per cent., and P 0-42 per cent. 

Round bars of different diameters tested transversely 
at 18 in. centres gave the results shown in the follow- 
ing table :— 











Diameter. | Breaking Load. Modulus of Rupture. 
Inches. | Tons. | Tons per square inch. 
| 
0-875 0-49 | 29-8 
1-2 0-94 23-7 
2-2 5-46 21-4 





Whether any similar lowering of the modulus of 
rupture would be found between rolls of 20 in. and 30 in. 
diameter is a question which the author hesitates to 
answer in the affirmative. It seems more likely to 
him that the modulus of rupture would reach a constant 
minimum value long before such relatively huge dia- 
meters were reached. 

There is another aspect of the question, however, 
which must not be overlooked. The breaking deflection 
of the larger and stiffer rolls will be less ; so their ability 
to spring apart and so relieve themselves of an excessive 
draught will be less. Moreover, it will be easier to 
impose an excessive draught on the larger rolls due 
to their |better “‘ bite’; and possibly the rollermen 
|are more tempted to risk ‘‘ overscrewing’”’ when the 
rolls are large because they seem so much stronger. 

The simplest way in which we can make some allow- 
; ance for the different elastic properties of the hard 
| white chill and the relatively spongy grey core is to 
| assume that both materials obey Hooke’s law, but that 
| Ey for the chill is much greater than E, for the core. 

It will be assumed that the chill really behaveselastically 
right up to the breaking point; but when it comes 
to estimating the breaking moment of the worn-out 
roll, we shall fall back on the use of that purely nominal. 
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and entirely fictitious, stress, the modulus of rupture 
m, to allow for the defective elasticity of the grey iron 
core. 

The results of calculations made on this basis are 
exhibited, in comparative form, in Table III. The kind 
of broad conclusion that is seen to emerge from a perusal 
of the figures in this table is that, though a 30-in. roll, 
provided it is free from hair cracks, may withstand 
three times the bending moment that a 20-in. roll 
could carry, it will break under half the deflection. 


TaBLe III.—Strength and Stiffness of Chilled Rolls 
when New and when Worn Out. 














snes Breaking Breaking 
Description. | Moment. Deflection. 
30-in. roll, new .. ar .| 1-00 1-00 
pe ys worn out 0-790 1-29 
20-in. roll, new .. | 9-302 1-50 
worn out | 0-261 2-51 
| 


” ” 





Influence of Depth of Chill—The equations formu- 
lated in the last section afford a means of comparing 
the breaking moments and breaking deflections of new 
rolls having different depths of chill. In the interest of 
simplicity, no separate allowance has been made for 
the mottled zone for which E might be expected to 
increase continuously from the core value (E = 5,000 
tons per square inch) to the chill value (E = 10,000 
tons per square inch). The results calculated on the 
basis described above, for a new 20-in. roll having 
various depths of chill are collected in comparative form 
in Table IV. It is thought that the values tabulated 
must be somewhat near the mark for depths of chill 
varying from the equivalent of j-in. chill plus }-in. 
mottle (treated and entered as 1 in. of chill only) to 
an excessively deep chill some five times the normal 
depth. 

Perusal of the figures in Table IV reveal that, on the 
assumptions made and thought to be reasonable, 

(1) The breaking deflection is unaffected by the 
depth of chill. 

(2) The moment of resistance of the core falls off 
rapidly with increase in the depth of chill; but this 
is more than compensated by the fact that, 

(3) The moment of resistance of the chill (provided 
hair cracks are absent) increases still more rapidly 
with increase in the depth of chill. 

It is suggested that why rolls with excessively deep 
chills are so liable to break in service is that, though 
they are extra strong so long as the chill remains 
sound, a surface crack once started runs down easily to 
the mottle, following along or between the large, elon- 
gated chill crystals which have grown radially inwards 
in columnar fashion as the metal froze. By the time 
the mottle is reached, the residual core strength is 
quite inadequate to carry the load, so the roll forthwith 
breaks in half. 

TABLE IV. 





| Breaking Moment. 

















ba of Breaking. 
Inches. Of core | Ofchill | Tota), | iene 
only. only. » 
| | 
1 0-490 0-510 1:00 | 1-00 
2 0-305 0-875 1-18 1-00 
3 0-180 1-200 1-38 1-00 
4 0-100 1-330 1-43 1-00 





| 


Running Strength of Rolls.—We have now considered 
the fatigue strength of rolls, which, if not exceeded, 
would permit an unlimited life so far as strength is 
concerned. The static transverse strength has also 
been discussed, t.e., the bending moment which would 
just fail to break a roll if gradually applied with the 
roll at rest. But there is a third kind of strength more 
closely related to the breakage of rolls in service than 
the static transverse strength. 

The simplest way to explain what is meant is to 
consider what would happen to the rolls of a continuous 
strip mill if the strip entering the rolls started getting 
gradually thicker and thicker. At first sight, one 
might be tempted to think the rolls would break when 
the wedging action induced a bending moment in 
excess of the static transverse strength. Such a hasty 
conclusion, however, ignores the fact that the rolls are 
turning all the time the load is increasing. Any 
particular longitudinal fibre on the periphery of the 
mid-section of either roll is not simply subject to a 
gradually increasing stress: it is subject to an alter- 
nating stress of continuously increasing amplitude— 
a far more punishing process—which will cause the 
fibre to fail at a considerably lower value of maximum 
stress than the unidirectional and continuously increas- 








ing stress which corresponds to static loading. The 
term ‘“‘running transverse strength’ is suggested as 
suitable for what we are considering. It is approxi- 
mately the same as the stress S at the top end of the ! 


endurance curve, which corresponds to a value of N 
greater than one, but not much greater, say, 10 or 100. 

Three values of this ‘‘ running strength’ have been 
recorded for cast iron by Bulleid and Almond. Points 
corresponding to these have been plotted on Fig. 6 and 
marked R,, R, and R, to distinguish them from the 
corresponding moduli of rupture for static transverse 
tests marked §,, S, and S;. They were obtained in a 
revolving bar fatigue testing machine by starting up 
light and then loading up the already rotating specimen 
as quickly as possible till it broke. 

Using m as the symbol for the ordinary static modulus 
of rupture, w for this ‘‘ running modulus of rupture,” 
w for the alternating fatigue limit, and w for the static 
tensile strength, the results obtained by Bulleid and 
Almond were as given in the following Table V. 








TABLE V. 
| 

u | m m w 

Tons Tons Tons Tons m fad wo 
per sq. | per sq. | per sq. | per sq. u u u 
in. | in. | in. in. 

9-8 | 19-9 | 1-4 | 3-2 | 2-03 | 1-16 | 0-336 
11-4 22-4 14-5 | 9-7 1-96 1-27 0-850 
11-9 22-8 18-7 | 6-4 1-92 1-57 0-538 











Values of the ratio . 
iron, chilled, mottled and grey, before the “ running 
transverse strength”’ of a roll can be approximately 
computed. Suitable experiments directed to this 
end might throw new light on the problem of roll 
breakage. It would be wise to investigate in this 
connection the influence of speed of revolution, rests, 
and elevated temperature. 

Summary and Conclusions.—(1) The behaviour of 
rolls is inextricably interwoven with the term “‘ fatigue ” 
as employed in the strength of materials, because the 
working loads induce repeated cycles of varying stress. 

(2) Whenever the freshly fractured faces of a broken 
roll exhibit hair crack markings, the fracture is correctly 
described as a “‘ fatigue fracture.” 

(3) Whether normal working stresses ever exceed 
the “fatigue limit’? of sound rolls of good quality 
iron requires further investigation to decide ; but it is 
certain that the factor of safety against self-induced 
fatigue—i.e., fatigue brought about by loading stresses 
only—is small having regard to the numerous adverse 
contingencies it has to cover—very much smaller than 
the ratio—- 


must be determined for roll 


Modulus of rupture 

Major principal stress 
which is the factor of safety against breakage under 
static loading. 

(4) In the majority of roll fractures showing hair 
crack markings it is likely that the initiation of surface 
hair cracks is due to causes other than, or additional to, 
the repeated cycles of normal working stress. But the 
subsequent ‘‘ crack spreading stage ’’ must be expected 
to behave in much the same way as in the case of a 
laboratory fatigue test. 

There are nearly always wide discrepancies between 
service conditions and the artificially simplified con- 
ditions of a laboratory test. On the whole, the breakage 
of rolls is more nearly related to laboratory fatigue 
tests than most cases of fatigue met with in practice. 

(5) A critical examination of all available data as 
to fatigue limits and endurance ratios for cast irons 
suggests that the alternating fatigue limit of the grey 
iron core of a good roll is likely to be about 5 tons 
per square inch just below the mottle. The fatigue 
limits of the mottle itself—which has to carry the 
greatest stress when the roll is worn out—are quite 
possibly lower, due to the composite structure. 

(6) In anew roll, the outer surface of the chill is called 
upon to carry the greatest stress. The author has 
failed to find any record of fatigue tests on chilled or 
white cast iron. As a provisional estimate, + 8 tons 
per square inch is suggested for the fatigue limits ; 
but this is little more than a guess based on the assump- 
tion that the endurance ratio of chilled cast iron is 
about the same as has been found for high-tension cast 
iron almost devoid of free graphite. It entirely ignores 
the peculiar structure of the chill crystals as found in a 
large roll, viz., coarse columnar crystals. 

(7) Such experimental evidence as is available 
suggests that the temperature at which hot rolls work 
is not high enough seriously to impair the tensile 
and fatigue strength of the grey iron core; but nothing 
definite appears to be known about the mechanical 
properties of chill and mottle at elevated temperatures. 

(8) A week’s work is roughly the equivalent of 20,000 
stress cycles. Whether surface hair cracks will spread 
quickly, slowly, or not at all, is a delicate balance. A 
difference in stress of 1 ton per square inch may be 
expected to make all the difference between a fatigue 
life which outlasts the useful life and the breakage of 
a roll after only a few days’ service. 

(9) Mathematical investigation shows that the super- 





position of a constant torque T will make no difference 
whatever to the fatigue life of a roll subjected to alter- 
nating bending moment M, provided that 
= 
M 


As in the leading bottom roll of a.train of four mills 


Ultimate tensile strength 
Alternating fatigue limit 





2, say. 


M is less than 1-3, there is a generous margin for 


confidently asserting that, so far as liability to fatigue 
failure is concerned, it is to be expected that bottom 
rolls will be neither more nor less likely to break than 
top rolls. 

(10) The major principal stress in the leading bottom 
roll of a train of four mills is 30 per cent. higher than 
in a top roll; so, if the major principal stress was the 
criterion of failure, bottom rolls would be much more 
liable to break than top rolls. 

(11) A laboratory fatigue test on a steel specimen 
includes two stages : a “‘ crack-starting stage,” followed 
by a ‘“‘crack-spreading stage.’ Direct experimental 
evidence is available to show that the second stage 
may be a slow process requiring over 20,000 stress 
cycles to accomplish. Again, broken rolls often show 
strongly heat-tinted hair cracks of apparently long 
standing. In the case of rolls, the slow crack-starting 
stage of the laboratory fatigue test is probably replaced, 
in most cases, by the sudden intrusion of some extraneous 
| agency, such as toorapid cooling. Progressive fatigue 
| failure by crack-spreading then sets in and may be 
quick or slow, according to the depth of the initial 
cracking. 

(12) Mathematical analysis suggests that, fora roll of 
diameter D, a certain depth, viz., 0-035 D, is critical 
i.e. a hair crack of less depth is not likely to spread, 
but a hair crack of greater initial depth will spread 
rapidly. It is thought to be highly significant that this 
critical depth is about the preferred depth of chill on 
new rolls, the presumption being that surface hair 
cracks naturally tend to extend down to the mottle 
following the natural planes of cleavage between the 
columnar chill crystals. When the mottle is reached a 
higher resistance to further cracking is encountered, 
and will only be overcome if the mottle lies deeper 
below the surface than the critical depth. 

(13) An exhaustive mathematical investigation of 
the stress ratios in revolving beams of lenticular section, 
when compared with the hair crack markings actually 
found on the fractured faces of broken rolls and shafts, 
shows that hair cracks tend to terminate in elliptic 
curves of uniform crest stress ratio. 

(14) Curves have been constructed which make it 
easy to evaluate stress ratios corresponding to the hair 
crack markings on broken rolls. It is anticipated that, 
by the time a fairly large number of actual roll breakages 
have been analysed by this method and classified 
according to stress ratio, valuable clues will be revealed 
as to why, how and when the cracks first originated, 
the quality of the roll, &c. 

(15) The imperfect elasticity of cast iron is not 
sufficiently pronounced at stresses up to half its tenacity 
seriously to invalidate the ordinary equation of elastic 
bending ; consequently such equations are admissible 
for calculating fatigue stresses. 

(16) At stresses above half the tenacity, strain 
increases much more rapidly than stress, and the 
stress-strain curve in tension bends over much more 
than the stress-strain curve in compression. Hence 
the neutral axis drifts away to the compression side. 
Thus the distribution of stress assumed in the ordinary 
formule for elastic bending is widely departed from. 
The error introduced is not only large but differs 
according to whether the section is round or rectangular, 
and will vary in both cases with the ‘‘ sponginess ”’ 
of the iron and the intensity of the stresses. 

(17) The assumption that plane sections remain plane 
after bending remains approximately true for inelastic 
bending, and calculations based on this assumption 
still agree with experiment provided due attention is 
paid to the complications outlined in conclusion (16). 

(18) The modulus of rupture for round test bars 
varies between about 1-8 to 2-0, according to the 
equation :— 





mrp = 1-lu + 9-5 tons per square inch. 
(19) For cast irons of medium strength :— 


Modulus of rupture on square bars 


= 0-89, approximately. 


Modulus of rupture on round bars 

(20) For a given grey cast iron the strength falls off 
with increase of section provided that the smallest 
section included shows no signs of chill. 

(21) On assumptions thought to be reasonable, it 
would appear that a 30-in. roll may be three times 
stronger, but will break under about half the deflection 
of a 20-in. roll. 

(22) A sound roll with a deep chill should be stronger 
than a sound roll with a chill of usual depth. There 
would be little difference between them as regards 
breaking deflection. The danger of a deep chill lies in 
the greater liability of a surface hair crack to penetrate 
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Fig. 27. 


rapidly to a depth at which the residual strength is 
inadequate to carry the load. 

(23) If a new roll is severely overloaded, it will 
break after making a few revolutions at a surface 
stress considerably below the static modulus of rupture. 
“Running modulus of rupture” is suggested as a 
suitable term for this stress. 

(24) Almost nothing appears to have been done to 
measure the fatigue limit and ‘“‘ running modulus of 
rupture” of chilled and mottled roll iron. Suitable 
experiments directed to this end could hardly fail to 
yield results of value. 

Note.—In all cases where Mr. Caswell’s name is 
mentioned the reference is to ‘Sheet and Tinplate 
Rolls ** by J. Selwyn Caswell, Proc. South Wales Inst. 
Eng., vol. xlvi, No. 4, pp. 311-432, August, 1930. 








POWER AND MECHANICAL ENGIN- 
EERING EXHIBITION, NEW YORK. 
(Concluded from page 286.) 


Tuat the adoption of high pressures has caused fresh 
attention to be given to boiler water gauges several 
exhibits bore witness. The gauge illustrated in 
Fig. 27, above, was shown on the stand of Messrs. 
Ernst Water Column and Geuge Company, 44, Oakland- 
terrace, Newark, New Jersey. It is intended to 
meet the views of those engineers who prefer the 
tubular-gauge to the window pattern, and is made 
for pressures up to 1,800 lb. per square inch, the 
example illustrated being for 650-lb. pressure. The 
glass is inclined to facilitate reading from the stokehold 
floor, but can be fitted vertically, if so desired, by the 
omission of the distance-piece in the upper arm. The 
chief point of interest, however, lies in the method of 
packing the glass. In order to avoid the torsional 
stresses set up by the usual gland nut, a gland having 
movement parallel to the axis of the glass is substituted. 
This gland is made in halves, which are carried on the 
end of two strips hinged to a cross-bar, the position of 
which is regulated by a tightening screw furnished with 
a handwheel. The gland is shown in the open position 
on the top arm of the gauge in the figure. In the bottom 
arm the stuffing-box has been packed and the halves of 
the gland tightened upon the packing by movement of 
the cross-bar outwards. The rod by the side of the 


Water Gauce; Messrs. Ernst WATER COLUMN AND GAUGE COMPANY. 


| made either of bronze or steel, according to the pressure. 
| The test cocks on the column are, for 1,800-lb, pressure, 
made with rustless-steel bodies and Monel-bronze 
| parts. They have renewable seats which can be 
changed or refaced under full boiler pressure without 
| the use of special tools. The protector, not shown 
|in the figure, has glass panels with an inner lining of 
| punched steel plates. 
| An example of a modern pattern of the window-type 
| water gauge was to be seen on the stand of Messrs. 
| Diamond Power Specialty Corporation, 10340 Oakland- 
;avenue, Detroit. This is designed to overcome a 
;common difficulty with gauges of this type in that, 
| with the high pressures now in vogue, the glass is 
|apt to crack from the stresses put upon it in the 
| process of tightening up. The glass in the gauge in 
| question is not subjected to this initial stress, steam- 
| tightness being ensured by the strip of mica which 
jis fitted on the pressure side. The makers therefore 
|term it a loose-window flat-glass gauge. A section 
of it is shown in Fig. 28, above. From this it will be 
|seen that there are two windows, i.e., the gauge is 
| not of the reflecting-refraction type. The central 
| body is provided with a recess in each side into which 
|enter spigots formed on the two cover plates. It is 
| in these recesses that the steam and water-tight joints 
| are made, first by an asbestos gasket, covered by a layer 
| of mica, and finally a sheet of thin brass, the whole being 
tightened up by through bolts. The glasses, which are 
0-7 in. thick, are housed in recesses in the cover plates 
| in which they have lateral clearance. They are backed 
by an asbestos gasket, the thickness and resiliency of 
which is adjusted so that only sufficient pressure is 
put on the glass, when the main joint is tightened, to 
keep it firmly supporting the mica without subjecting 
it to undue stress. 

The glass is thus free to move relatively to the con- 
| taining covers, and the difference in the expansion 
coefficients of the two parts ceases to be of importance. 
The mica is approximately 0-032 in. thick, and when 
the inner surface becomes discoloured it can be cleared 
by peeling off successive layers down to a thickness of 
0-022 in., at which point a fresh sheet is required. 
| The brass joint is 0-010 in. thick. Its function is to 
| distribute the pressure where the mica spans the joint 
| between the edge of the glass and the adjacent metal, 
| the tendency to develop shearing stresses at this point 











glass is provided to secure correct alignment, the | being minimised, and the mica being protected from 
stuffing-box portion of the cocks being capable of | local strain. The body of the gauge is made of forged 
rotation round a horizontal axis. The rod must, of | steel with the stems integral. The bottom stem is 
course, pass through both boxes without binding, before | provided with a collar at its extremity, the object of 
accurate alignment can be secured. The gauge is | which is to ensure the gland packing being withdrawn 
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Fig 26. 
Gover Plate 
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Fig. 28. GauGEe Guass; Mgssrs. DiaMonpD 
PoweER SPECIALTY CORPORATION. 


when the stem is removed, a common fault in operation 
with the ordinary plain stem being that this is left in 
place, with the result that in re-installing the gauge 
part of the packing might easily be pushed into the 
valve. When a long range of vision is wanted, 
the body is formed to take two sets of windows, 
arranged to overlap, so that there is no point of 
invisibility of the water level. The covers are of 
forged steel. The valves of the gauge have forged- 
steel bodies, with heat-treated stainless-steel seats. 
The valve discs and spindles are of Monel metal, and 
the valves are self-aligning. 

In another type of gauge shown by Messrs. Reliance 
Gauge Column Company, Cleveland, Ohio, glasses are 
dispensed with altogether, mica only being used. 
Working pressures up to 1,500 lb. per square inch are 
possible. Messrs. Paul B. Nuyette Company, 5 South 
18th-street, Philadelphia, showed a flat glass type 
gauge with short glasses, designed for the high-pressure 
locomotives building for the Canadian Pacific Railway 
and the New York Central Railroad. These loco- 
motives will operate with two pressure in the steam 
drums, viz., one of 1,700 lb. per square inch, and the 
other of 850 lb. per square inch. 

An interesting detail in power transmission was shown 
by Messrs. Morse Chain Company, Ithaca, New York. 
This is illustrated in Fig. 29, page 345, and consisted 
of an automatic oiler for use with a Morse chain drive. 
The hub of the spur wheel of the gear carries a large 
diameter ring, the lower part of which dips into an oil 
bath in the gear casing. As the ring is rotated by the 
hub, it picks up oil which is carried up to its horizontal 
diameter, at which point it is removed by a wiper and 
delivered into a pipe, from the end of which it drops on 
to the inside of the chain. The manufacturers claim that 
this device eliminates the churning effects which obtain 
when the chain itself passes through an oil bath, and 
which causes more rapid oxidation of the oil. It is 
stated also that the form of the ring ensures that only 
clean oil is carried up and delivered to the chain. 

A particularly noticeable feature in the exhibition 
was the display of industrial instruments, particularly 
those operated by long-distance devices, a fact attesting 
at once the growth in size of steam-raising plant which 
necessitates the grouping of recording instruments 
in some convenient place and the attention now being 
paid to economy in working. An example of a dis- 
tance-reading flowmeter with electrical connections 
was shown by Messrs. Republic Flow Meters Company, 
2240 Diversey Parkway, Chicago, and is illustrated 
in Fig. 30, page 345. From this it will be seen that 
the metre consists essentially of a U-tube, in which a 
column of mercury is balanced by the differential 
pressure caused by the flow of steam, water, gas or 
air through an orifice plate in the pipe line. Connec- 
tions from the pipe at either side of the plate are led 
into the casings surrounding the legs of the U-tube, 
the pressure being transmitted to the mercury by 
means of water and oil as shown. Flow through the 
orifice results in a lower pressure on the downstream 
side of it, and the mercury in the high-pressure leg is 
correspondingly depressed, thereby raising the level 
in the contact chamber at the top of the low-pressure 
leg. This chamber contains a drum called the scale, 
terminating in a number of stainless-steel rods of 
different lengths, so arranged that as the mercury 
in the tube rises it makes contact with an increasing 
aumber of them. 
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Fic. 29. Ring OrteR FoR CHAIN Drive; Messrs. Morsz CHatn Company. 


An electric circuit connected with the indicating | in the indicating or recording instrument, this armature 


instruments is made through the mercury and the con- 
tact rods. The latter are coupled to resistances. The 
action of the mercury as it rises or falls has the effect 
of adding or cutting out part of the resistances, which 
are so divided that the conductance of the circuit 
corresponding to any given contact is directly pro- 
portional to the flow of the fluid in the pipe. The 
electrical reading instruments, three in number, 7.¢., an 
indicator, an integrator and a recorder, while measuring 
the conductance regulated by the flow, actually register 
the amount of flow in the pipe. The integrator operates 
on the same principle as the watt-hour meter except 
that the permanent magnet is replaced by an electro- 
magnet. 

The indicating and recording instruments are similar 
in operation to the standard indicating and recording 
ammeter, with the exception of the retarding spring 
which is replaced by an electro-magnet. The intro- 
duction of this electro-magnetic force depending on 
the potential of the circuit, eliminates the effects of 
voltage variation. The three instruments operate | 





actuating the needle or pen as the case may be. No 
voltage regulators or compensators are used, and there 
are no moving electrical conductors. A modification 
of the transmitter, embodying however, the same self- 
balancing inductance bridge principle, but without the 
mercury column is used for pressure gauges, i.e., for 
indicating variations of pressure in a pipe, not due to the 
passage of fluid through an orifice plate. 

Messrs. Brown Instrument Company also demon- 
strated the De Florer remote manual control for opera- 
ting valves. The operation of opening or closing the 
valve is done in the control room or other point remote 
from the valve, the power or work being transmitted 
between the two points by Selsyn motors. In this 
connection a system of remote valve control shown by 
Messrs. Limitorque Corporation, 17, East 45th-street, 
New York, may be mentioned. By the use of a 
vacuum tube control and a telephone circuit, the valve 
was made to open and close in response to the human 
voice or other sound, while a return system of signals 
indicated the exact position of the valve at any time. 


independently of one other, and can be used separately Another interesting exhibit was one by Messrs. Bailey 


or in combination. The meter body is an independent | 
unit and can be readily tested without reference to the | 
reading instruments. It is constructed for pressures | 
up to 5,000 lb. per square inch. The check valve disc | 


Meter Company, 1050, Ivanhoe-road, Cleveland, Ohio, 
who showed a new type of pressure transmitter operated 
on the Selsyn system. A balanced piston mechanism 
is employed with oil pressure on the underside and a 





IT 


seen in high pressure leg prevents sudden surges from mercury weighted vessel on the top. Variations in pres- 
blowing the mercury out of the contact chamber. The | sure disturbing the balance of the mechanism cause 
contacts are made with an adjustable zero setting, in| ports in the piston stem to open, and permits access of 
order to avoid the necessity of using an exact predeter- | oil pressure to a bell chamber which actuates a Selsyn 
mined amount of mercury in filling the U-tube. | motor through suitable linkages. This motor actuates 
Messrs. Brown Instrument Company, 4486, Wayne- | a corresponding Selsyn at the receiving end. The indi- 
avenue, Philadelphia, also showed electrically-operated | cator shown had a double face, 36 in. in diameter, 
remote control instruments. This firm’s flowmeter, | which enabled it to read at a considerable distance, an 
consists of a transmitter and dial indicators and | interesting feature apart from the advantage in accessi- 
recorders. The transmitter consists of a U-shaped | bility gained by the use of long-distance transn.ission. 
mercury column with the vertical legs of large diameter| A notable example of extra-long distance transmis- 
and sealed by water. The legs are connected through | sion was shown by the new self-contact recording 
the water seal to either side of the orifice plate in the | and indicating potentiometer pyrometer on the stand 
pipe line, and the high-pressure mercury column|of Messrs. Vehling Instrument Company, 473, Getty- 
supports a float to which is attached a rod carrying an| avenue, Paterson, New Jersey. This enables the 
armature moving in the centre of a divided coil. The | actuating galvanometer and the indicating and record- 
operating current, which is taken from a suitable alter- | ing instrument to be placed, if required, several thou- 
nating circuit, flows through both halves of the coil| sand feet apart. The galvanometer is contained in a 
and, so long as the transmitter armature lies equally | control box and will actuate as many as four recorders 
within the two halves no current will pass through the | each in a different position, each measuring a different 
third wire which connects with duplicate coils in the | temperature and, if desired, each having a different 
indicating instrument, these coils being of course ener- | calibration. The use of depressor bars, cam mechan- 
gised by the current from the same wires as the trans- | isms and continuously-operating motors is eliminated, 
mitter coils. Movement of the armature, through an and a reliable contact is made between the needle of 
alteration in the mercury level, causes the inductance | the galvanometer and stationary contact pieces, so 
of one half of the divided coil to increase and that of|that no auxiliary mechanical devices, which would 
the other to decrease. This causes current to oo om in one way or another with the indicating 
through the third wire and alters the inductance of coils | needle, are employed. The indicating and recording 





in the indicating instrument, thereby causing a move- | instrument is provided with a clock-driven chart and 
ment in the armature contained in it until a state of | recording pen, and is remarkable for the indicating 
electrical equilibrium is again obtained. The motion | device. This consists of endless and translucent belt, 
of the transmitting armature is accordingly reproduced | about 2 ft. long, on which the scale is marked in such 
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Fie. 30. Frow Meter; Messrs. Repusiic FLrow 
Meters ComMpPany. 


plain graduations and figures that it may be read at 
a distance of 75 ft. An electric lamp behind the visible 
side of the belt illuminates it, and so renders the read- 
ings clear at night or in a badly-lighted situation. 
Every part of the instrument is dead except when a 
change of temperature takes place, and variation in 
resistance of the electrical leads does not affect accuracy. 

Altogether the exhibition was rich in ingenious instru- 
ments, of which, however, space does not permit a 
detailed account. At the same time, two of unusual 
type may be briefly mentioned. The first of these 
exhibited by Messrs. Leeds and Northrup Company, 
4901, Stenton-avenue, Philadelphia, was a new type 
of smoke recorder, consisting of a tube about 3 ft. long, 
having a lamp at one end and a thermopile at the other. 
The heat rays from the lamp are concentrated on the 
thermopile by means of lenses. The smoke is drawn 
into the space between the lamp and the thermopile 
by an aspirator, and the density of the smoke, by affect- 
ing the amount of heat transmitted across it, is recorded 
on an electrical apparatus. The second instrument is 
one used to determine the moisture contents of timber 
| and was shown by Messrs. (. J. Tagliabue Manufactur- 
|ing Company, Park and Nordstrom-avenue, Brooklyn, 
|New York. It is known as the Tag-Happenstall 
moisture meter, and is a portable instrument consist- 
ing of two parts, viz., a wooden case containing 
batteries, control and selector switches and a_ milli- 
ammeter, and a testing handle, in shape something like 
a domestic flat-iron and provided with a pair of points 
resembling gramophone needles. The two parts are 
connected by a flexible cable 10 ft. long. 

The method of operation is to insert the needles in 
the wood to be tested, and to close the electrical circuit, 
when the resistance across the fibres is ascertained, 
this resistance being an accurate measure of the 
moisture content regardless of the kind of wood. The 
milliammeter is graduated to read from 7 per cent. to 
24 per cent. moisture, and the selector switch is turned 
until the milliammeter needle is vertical, the position 
of the switch when this occurs giving the moisture 
content. Readings of 5 per cent. and 6 per cent. can 
also be obtained by suitable manipulation of the 
switch. When sorting a pile of timber to exclude that 
which is too wet for the purpose required, the selector 
switch is set at the selected limit. When wood having 
a moisture content above this limit is tested a small 








green lamp in the testing handle lights up. The 
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method is a rapid and convenient one for use with 
timber-drying kilns. 

It is hardly necessary to emphasise the nuisance 
caused by that accompanying pulverised fuel firing, viz., 
the emission of dust from boiler chimneys, in order to 
refer to the desirability of preventing it as far as possible. 
A method of entrapping such dust was illustrated 
on the stand of Messrs. The Allen-Sherman-Hoff 
Company, 233 S. 15th-street, Philadelphia. Two of 
the principal parts of the apparatus are shown in| 
Figs. 31 and 32, annexed. The principle involved | 
is that of removing the dust which accumulates in the | 
last pass of the boiler, below the air heater or econo- 
miser, or in the flues by the adoption of a totally enclosed 
system from which the dust is drawn and discharged 
by entrainment in a stream of water, thereby avoiding 
that escape into the atmosphere which is liable to occur | 
when an open conveying system is used. The dust is 
collected at appropriate points of the boiler casing into 
hoppers, the lower part of one of which is shown in 
Fig. 31. Attached to the bottom of the hopper is a | 
fitting called a wind-swept dust valve. This consists } 
of a circular bar of chrome molybdenum nickel, reduced | 
in diameter at its centre and provided at each end with | 
a port having axial and radial openings. The latter | 
coincide, when the valve is open, with ports in the 
valve casing. The valve is capable of rotation through 
an angle of 90 deg. by means of the lever seen at the right | 
of the figure and is furnished with liners of bronze, | 
where it turns in bushes of the same material, the latter | 
being furnished with lubricating passages. It is held in | 
position laterally by a disc at the right hand, and a | 
neck-piece at the left hand, bolted to the casing. These | 
are of the same material as the valve itself. 

Before describing the action of the apparatus it is | 
necessary to refer to the part shown in Fig. 32, which 
is known as a Coghlan type Hydrovactor. This, as 
will be seen, is a water-operated ejector, the water 
being discharged through a ring of nozzles surrounding 
the gas and dust intake, which is connected by a pipe 
to the neck piece on the valve casing. The water is 
under pressure, either from an overhand tank or 
constant-pressure pump, and, in passing through the 
nozzles sets up a vacuum in the dust inlet pipe line. 
Tae dust, which is, of course, lying in the valve casing, 
is picked up by the stream of air induced by the 
vacuum and entering from the atmosphere at the 
opening on the right of the figure, and is carried along | 
until it meets the water stream, in which it is entrained | 
to be delivered to a settling tank. From the latter it can 
be removed as sludge. Other means of disposal can, of | 
course, be employed. The action is, of course, con- 
tinuous until all the dust is withdrawn from the hopper, | 
when the valve is closed, to prevent air infiltration, | 
until more dust accumulates. Several hoppers and 
valves can be connected up to the Hydrovactor pipe 
line, a single hopper being emptied at a time. It 
is claimed that the system will not choke, due to an 
accumulation of dust, and that the degree of vacuum 
produced by the Hydrovactor isso much greater than 
is likely to occur in the hopper from the pull of the | 
boiler stack or induced-draught fan that the dust is 
always drawn downwards to the valve. 

An interesting automatic suction valve was shown 
by Messrs. La Bour Company, Elkhart, Indiana. | 
It is intended to render practicable the use of a single | 
pump for emptying several sumps instead of employ- 
ing a separate pump for each, as is customary practice. 
Provided the sumps are reasonably close together, 
the levels of the sumps may, by employing this 
device, be different. The apparatus consisted of a 
slotted suction box, into which the bottom of the suction 
pipe, containing a foot valve, projects. The end of the 
valve spindle, projecting below the valve, is provided 
with a roller engaged by a cam formed on the end of a 
curved lever. The free end of the lever is provided | 
with a float. When there is not sufficient water to 
keep the float elevated, the cam end pulls down the | 
foot valve and seals the suction system, but when | 
the water rises the upward motion of the float frees | 
the roller from the cam, and permits the valve | 
to open under the normal suction of the pump. The | 
valve is thus float-controlled but not float operated. 
Pumping continues until the water level falls sufficiently 
to permit air to enter the short purt of the suction pipe 
below the valve. By this time the float has become 
suspended in the air above the water because the cam 
cannot engage with the roller, but when air enters 
the pipe extension, it rises and allows the valve to 
drop instantaneously. This permits the float to drop 
and the cam to engage and lock the valve in the closed 
position. The opening and closing of the valve is 
accomplished rapidly, and wear by wiredrawing is 
eliminated. When the pump is not in operation the 
weight of the water in the suction system closes the 
valve, regardless of the position of the float, and prevents 
return flow. 

A simple form of shaft coupling in which flexibility 
is secured without resort to springs, diaphragms or 
links, was shown by Messrs. American Flexible 
Coupling Company, Erie, Pennsylvania. This, as 
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will be seen from Fig. 33, above, is kinematically a 
variation of the well-known Oldham coupling, with 
the central tongued disc replaced by a floating square 
block free to slide between jaws formed on the flanges 
of the coupling discs. These flanges are, of course, 
keyed on to the driving and driven shafts, respectively, 
and are identical and interchangeable unless the two 
shafts happen to differ in diameter. The floating 
block, though to all appearance solid, is a hollow casting 
fitted with lubricating grease, an annual change of 
which ensures satisfactory service. The grease is 
distributed by centrifugal force through the four small 
holes visible on each face of the block on to the rubbing 
surfaces. These, on the block itself, consist of strips 
of non-metallic material similar to that used in fabri- 
cated pinions and gears. Each strip is attached by 
means of two countersunk screws to the edge of the 
block and can be removed for replacement when 
necessary, by withdrawing the screws through the 
holes seen in the jaws of the flanges, and slipping it 
out. The assembly of the couplings is effected either 
by moving horizontally, or by raising or lowering 
vertically, the driving, or driven, element as happens 
to be most convenient. 
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THE WoRLD ConsUMPTION OF Tin.—According to the 
publication Zin the monthly bulletin of the Anglo- 
Oriental Mining Corporation, Limited, 55-61, Moorgate, 
London, E.C.2, the world consumption of tin during 
1929, was in the neighbourhood of 185,000 tons. The 
corresponding figure for 1930 was about 165,000 tons. 

CONFERENCE ON Bituminous Coal, PittspurGH.—A 
third international conference on bituminous coal will 
be held at the Carnegie Institute of Technology, Schenley 
Park, Pittsburgh, Pennsylvania, U.S.A., from November 
16 to 21 next. The purpose of this meeting is similar to 
that of the conferences held at Pittsburgh in 1926 and 
1928, namely to present, for discussion, the results of 
recent studies on coal, emphasising improved methods of 
utilisation and their economic value. The programme 
will include papers on the carbonisation, liquefaction, 
and gasification of coal, the study of by-products, the 
mechanism of combustion, the cleaning of coal and its 
preparation for the market, pulverised fuel, power plants, 
and domestic heating. The conference of 1928 was 
attended by over 2,000 scientists from 20 countries, 
and it is hoped that the forthcoming meeting will be even 
better attended. An invitation is extended to tech- 
nologists of all countries to take part in the conference. 
More detailed arrangements concerning the function 
will be issued in due course. 
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THE EFFECT OF RATE OF BENDING 
IN NOTCHED-BAR BENDING TESTS. 
By James Gray Docuerty, B.Sc. 


In the ordinary tensile testing of materials it 
has long been known that the rate of loading has 
considerable influence on the results obtained. The 
effect has been investigated by several experimenters. 
Very little, however, seems to be known about the | 
effect of rate of bending in notched-bar tests. The | 
great majority of these are carried out by impact. 
A falling tup, or swinging pendulum is a convenient 
source of energy, and the measurement of the 
energy absorbed by the specimen is comparatively 
easy, no complicated recording apparatus being 
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necessary. In consequence, it is a matter of doubt 
whether the results obtained measure the resistance 
of the material to impactive loading, or to the stress 
concentration produced by a discontinuity (i.e., 
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rt chromium oun was, in oils greater than 
in the slow bend tests which he carried out. Sir 
Robert Hadfield and Mr. S. A. Main,* on the other 


hand, found that the energy absorbed in the Izod | 
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tests was greater than that absorbed in the slow 
bend tests, only in the case of tough mild steel. 
S. N. Petrenkot found that the energy absorbed in 
the Izod tests was greater only for Armco iron, 





























TABLE I, 
ei | Percentages. 
Metal. | | 7 i. ar is cee a) oa! t .. ee ae 
Cc Mn Ni Si s s Cu Zn Sn | Pb | Fe ; Cr Mo 
| | 
are] ar an aos Ga a 7 : 
AandB | 0-25 | O-74 | — 0-05 | 0-038 | 0-031 = 7 : = ‘ 
C.. ..} 0-22 | O51 | — 0-13 | 0-015 | 0-05 — ~ - : 
DandO..| 0:30 , 0:52 -- 0-12 | 0-01 0-05 - — - 
E..  ..| 0-35 | 0-645) — 0-065 | 0-036} 0-032| — ~ ~~ - - 
Pe ..| 0-38 0-64 | 3:8 0-23 0-034 | 0-043 -- _ —- i} = 
G.andH | — | 1:2 | 67-0 — _ - 28 - -- 2 | — 
TOX.) | } 
ying ie — — == ss = = 61:05 37-34 | 1-43} 0-08! O-1 = 3 
LandM..| — —- |; — — - trace 94 — 5-47|/ nl | — ane = 
N (approx.)) 0°35 | — | 3:5 — - _ — a= = a= == ORG 0-5 
| } \ Lass ee ee Ane Pes ae ee 
TaBLeE II. wrought iron, and the non-ferrous metals, and was 
or ney 77 ———~_| Jess than that absorbed in the slow bend test for 
Elastic | yi | UM | all the steels tested, including 0-25 per cent. boiler 
. | Limit. | Ms Petes “4 Men Retuction plate. 
Met T 5 Area. P P , , F 
vo | square. | pesca = Per ak Per aan The experiments described in this article were 
| imeh. | inch. ine undertaken in the first instance to establish, if 
i 
ae ee |__| possible, the relation between the slow bend and the 
A 17°5 24 32-9 an oe | Izod notched-bar test, and to discover if the 
B 5 | 20 31-7 23-4 64 —_| impactive nature of the latter might account for the 
14:5 17- 29-7 26 71-8 
D 7-8 21-2 34 99 60.3 | discrepancies just referred to, By carrying out 
E 11:7 | 29-2 49 17°5 44-7 | tests at a number of slow speeds, it was hoped to 
4 11-5 37-88. -58-5 | 10-2 | 46 | establish the velocity effect, if any, and it could then 
G 10-4 — 41-3 17-7 | 70-6 : 
H 16 20-6 40-6 35-6 | 69-8  beseen whether the difference between the Izod and 
: a” a aa) mate slow bend test results was due to this velocity 
M 3 9 21-3 | 67 | 8 ' effect. In view of the conflicting results already 
z as po | 3" as. | | obtained, and the large, apparently inherent, varia- 
| tions in the results of notched bar tests under nomin- 
, ae ek ilar conditions 
the notch) or to a combination of the two. The | ally similar conditions, the author decided that the 


few published results of slow bend tests are some- 
what contradictory. Professor H. P. Philpot* 


results obtained would be conclusive only if a large 
number of tests were made at each speed and the 





found that the energy absorbed in Izod tests on | 
* Proc. Inst. Auto Engineers, vol. xii, page 235 (1918). | 





* Mins. Proc. Inst. C.E., vol. ccxi, page 127 (1920). 
t+ Technologic Papers of U.S. Bureau of Standards, 


No. 289., see also The Metallurgist, vol. ii, page 7, (1926). 


mean value taken. This involved the use.of some 
form of autographic recorder, which has had the 
additional advantage of throwing considerable light 
on the actual process of the test, and on the reasons 
|for the occasional wide variations between the 
| results obtained. 
| Testing Machine.—The machine used has been 
|fully described in a paper read by the author 
| before Section G of the British Association, 1928.* A 
| brief description of its essential features will be given 
| here (referring to Fig. 1, annexed). It is designed 
ito test the standard 10-mm. square Izod notched 
| Specimen A, which is held in a vice in the usual 
|way. The pendulum of the ordinary Izod machine 
| is replaced by a sliding piece C, carrying the striker 
'B. The slider is guided on the back by rollers D, 
| carried in ball bearings, and on the front and sides 
| by carefully fitted slides. During the test the 
| outward thrust of the bent specimen is considerable, 
‘and is taken by the rollers, with practically no 
| friction, while the plain bearing surfaces are free 
| |from load. The distance of the line of motion of the 
striking edge from the notch is 22 mm., the Izod 
'standard. The slider is pushed downwards at a 
| predetermined rate by the hydraulic ram of a Buck- 
ton testing machine. Since the British Association 
paper, the maximum rate of travel has been 
increased from 50 in. per minute to 150 in. per 
minute. The slowest rate used was 0-05 in. per 
minute. The load is applied to a piston E, which is 
a good sliding fit in a cylinder F, attached to the 
slider C. The cylinder is filled with oil, and the oil 
| pressure (which is proportional to the load on the 
| specimen) is recorded by an ordinary steam engine 
indicator. The motion of the slider is recorded by 
_the rotation of the indicator drum by the cord G, 
| giving a 2: 1 ratio of drum motion to striker motion. 
| Thus the area of the diagram measures the work 
| done in fracturing or bending the specimen. A 
|small correction has been added to allow for the 
weight of the parts moving with the striker. This 
is equal to the weight (28 lb.) multiplied by the 
travel during test (about 1-1 in. for an unbroken 
specimen), say about 23 ft.-Ib. No other correction 
is necessary. The recording gear was calibrated on 
an accurate weighing machine, giving a pencil 
movement of 1-16 in. per ton load. Thus 1 sq. in. 
of diagram represents 80-4 ft.-lb. of work done. 

Nearly 1,000 tests have been carried out on this 
gear, which has worked satisfactorily throughout. 
The response to change of load is quick enough to 
record the almost instantaneous cracking and 
consequent diminution of load which occurs in some 
of the metals. Frictional and backlash effects 
have been negligible or absent. 

Materials Tested—Series of tests have been 
carried out on the following metals :— 








A. Mild steel (0-25 percent. C.) As rolled 

B. ” ( ” ” Normalised. 
Cc. ” ( » 9) Normalised. 
D. e ( ss ex 3 As rolled. 

E. 0-35 per cent. C. steel Normalised. 
F. 3 per cent. nickel steel Normalised. 
G. Monel metal ase As rolled. 

H. o” Annealed. 
K. Naval brass... Annealed. 
L. Phosphor bronze . As rolled. 

M. ” -. Annealed. 

N. Alloy steel Heat treated. 
O. Steel D, hard drawn to 10 x 10mm. square section. 


Metals A to M were received in the form of 
4-in. square bars, and the normalising or annealing 
was done at the works. The alloy steel N was 
received in the form of a billet about 1} in. sq., 
which was cut longitudinally into four bars, 
about 4 in. sq. The hard-drawn steel O was 
received in bars exactly 10 mm. by 10 mm. sq. 
Chemical analyses are given in Table I, and the 
results of the ordinary tensile test in Table IT. 

Notched-Bar Tests.—The results of the notched 
bar bending tests are shown graphically in Fig. 2, 
on this page, a logarithmic speed base having been 
chosen for convenience in plotting. In the more 
brittle metals, namely, those with Izod energy less 
than 30 ft.-lb., it has been possible to test at half 
the Izod speed in the standard Izod machine by 
reducing the available energy to 30 ft.-lb. These 
tests help to bridge the large unexplored gap 
between the fastest ‘‘slow bend” test (150 in. 
per minute) and the standard Izod test (about 








* See ENGINEERING, Vol. cxxvi, page 597 (1928). 








348 


ENGINEERING. 


[MARCH 13, 1931. 








7,000 in. per minute). The first series of tests | due to the normal velocity effect, at least up to | markedly more brittle with slower rates of testing. 
was carried out on mild steels A and B, and a/ the speed of the Izod test, whereas the less ductile | The type of diagram changes; the early part is 


large number of different speeds were tried. As | 


metals are “impact” brittle. It will be shown, 


similar to, but slightly lower, than that obtained 


the variation of energy with speed was found to| however, that such impact brittleness is really | at high speeds, but after a time the load begins 
be fairly uniform, the number of speeds in the |a velocity effect, and that there is no discontinuity |to fall off rapidly, reaching a very small value 


later series were reduced to four except when the | 
graphs seemed to show any abnormal variation. | 


between the slow bend and the Izod test. 
Analysis of the Diagrams Obtained.—Typical 


|at the end of the test. The change is progressive. 
| At 150 in. per minute the falling off is, as already 


In general, the results have been consistent, the| diagrams are shown in Figs. 3 to 10, annexed.| mentioned, very slight, and in some individual 
mean difference from the mean being of the order|In most cases the variations are slight, and the| diagrams inappreciable. At } in. per minute it 


of 3 per cent. to 4 per cent. except in the case | 
of the brittle metals E, F and O, and the mild 
steel D. An average of 10 to 12 tests at each speed 
has been aimed at. Where points of special] interest 
arose, this has been considerably exceeded. In 
cases in which the variations were slight, a smaller 
number of tests at the slowest speed has usually 
been regarded as sufficient. | 

Analysis of Results of Notched-Bar Tests.—It 
will be seen that for all the ductile metals tested. 
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including annealed naval brass, the energy absorbed 
in bending or in tracture increases with the speed of 
test. In annealed monel metal H, the increase | 
up to 6 in. per minute is abnormal. In the alloy | 
steel N there is a slight drop between 50 in. per | 
minute and 150 in. per minute, but the curve | 
rises again to the Izod value. A similar, though | 
very much smaller drop is seen between 30 in. | 
per minute and 50 in. per minute in the mild | 
steels A and B. This was remarkably consistent | 
throughout all the tests on these steels, but was | 
not considered of sufficient im portance to investigate | 
in the other mild steels C and D. In the more| 
brittle metals, such as 0-35 per cent. carbon steel | 
(E), 3 per cent. nickel steel (F), and hard-drawn | 
mild steel (O), the energy either reaches a maximum | 
at an intermediate sp ed, falling off to a tower 
value at the extreme speed of the Izod test, or it 
falls continuously as the speed increases. There 
is, of course, the large gap between 150 in. per 
minute and the Izod speed, but in all cases the 
half-sp2ed Izod test, when available, fits in well 
on a smooth graph drawn through the other points. 
The general conclusion is, therefore. that in ductile 
metals the “impact ” effect is merely the increase 


| average diagram has been reproduced. 
case of steels E (Fig. 4) and O (Fig. 9), however, | 





In the 


superposed tracings of all the diagrams have been 


reproduced to show the effect of cracking. The | 
most ductile material, phosphor-bronze annealed | 


(M), bends during test with much plastic flow, 
practically no cracking or opening of the fracture 
taking place, as seen in Figs. 11b and 12c. This is 


associated with a diagram in which the load in- | 


creases during the test, as seen in Figs. 7 and 8. 
The only difference between the diagrams obtained 
at the slowest and the fastest rate of bending is 
that the height of the high-speed diagram is every- 
where greater. This, of course, accounts for the 
increase of energy absorbed with increase of speed 
of test. In annealed Monel metal, tested at high 
speeds, the typeof bending is nearly the same as 
in phosphor-bronze annealed, but slightly greater 
opening occurs at the root of the notch, as shown in 
Fig. 12b. In this case the load increases during 
the first part of the test, but falls off slightly at 
the end, as the opening begins to extend from the 
root of the notch. This is shown in Fig. 5. 
Annealed Monel metal differs from all other 


‘metals tested in that the type of fracture becomes 


| begins about half-way along the diagram, while at 
25 in. per minute it begins about one-third from the 
commencement of the test. In the actual fracture 
| there is much less plastic flow and much greater 
;opening at the root of the notch at the lower 
| speeds, (see Fig. 12a). This is thought to indicate 
| that fracture proceeds first by ductile shearing, 
| but that, later in the test, the stress concentrations 
| are such that brittle cracking occurs. This relieves 
|the stress temporarily and shearing proceeds 
again, the process being repeated many times 
|during the test. The intermittent motion has 
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been observed, in some cases, during the slow-speed 
tests. None of the ordinarily recorded properties 
of Monel metal seems to afford an explanation of 
the change of type of fracture. As will be shown 
later, the metal is not abnormally lacking in 
toughness at low speeds, but is abnormally tough 
at high speeds. 

In ordinarily ductile metals, such as the mild 
steels A, B, C and D, Monel metal as rolled (G), and 
phosphor-bronze as rolled (L), the type of fracture, 
shown in Fig. lla, and the diagrams obtained (of 
which Fig. 3 is typical) are similar to those given 
by Monel metal at slow speeds. In all cases the 
high-speed diagrams are similar to, but higher 
than, those obtained at low speeds. The difference 
between the energy absorbed by the various metals 
is due in some cases to a higher diagram, and in 
others to differences in the length of the ductile 
stage before the diagram begins to fall off. 

The less ductile metals, such as nickel steel (f), 
0-35 per cent. carbon steel (E), and the hard-drawn 
steel (0), are much more interesting. The type 
of diagram obtained for nickel steel is shown in 
Fig. 10. The decrease of load begins much earlier 
in the test, and the rate of decrease is much 
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more rapid than in the case of mild steel. This 
indicates that the cracking effect predominates, 
and is confirmed by the appearance of the fracture. 
With this metal audible cracks occur in many of 
the specimens. For some reason the crack, once 
started, travels for an appreciable distance, instead 
of the probably microscopic distance in the normal 
specimen. This is shown in three ways :—(1) The | 
audibility of the crack during the test, (2) the 
appearance of a bright band across the broken face 
of the specimen, and (3) the sudden drop of load in | 
the diagram. | 

The results of the tests on nickel steel (F) have | 
been analysed in greater detail (see Fig. 13), and it | 
is found that at the lowest speeds of test, the 
proportion of specimens which crack is small. 
The crack itself is slight, showing only a narrow | 
bright band, and the energy lost due to the slight | 
drop of load is small. At the highest speed, 
150 in. per minute, 75 per cent. of the specimens | 
crack and, on the average, more violently, with | 
a much broader bright band and greater loss of | 
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energy. Examination of the Izod test fracture 


shows that all the specimens crack, and that the 
bright band extends across almost the whole 
face. Hence a smaller amount of energy is 
absorbed in the Izod test, as the “tail” of the 
diagram would be practically non-existent. In 
Fig. 13, curves are plotted on a log (speed) base 
for the cracked and uncracked specimens. It 
will be seen that the energy absorbed by the un- 
cracked specimens increases continuously with 
speed as with the more ductile metals, and that 
the falling off of the mean of all tests at the higher 
speeds is due to the increasing violence of the 
crack and to the greater number of cracked 
sp2cimens. 

Tae 0-35 per cent. carbon steel (E) behaves in 
much the sam2 way. Although all the specimens 
crack during test, the cracks are less violent at low 
speeds, as shown by the diagrams obtained and 
the width of the bright band across the broken 
surface of the specimen. The crack in a majority 
of the specimens occurs about the same point of the 
test (after the striker has travelled about } in.), but at 
the lowest sped there is a tendency for the crack to 
start later, as in licited by Fig. 4, resulting in greater 
variation of energy vaue, as shown by the greater 
mean diff2rence from the mean. The comparatively 
slight change with sp2ed of the energy absorbed 
during the slow-bend tests is accounted for by the 





| probable, too, that the crack starts earlier. 


fact that, although the crack is more violent at 
high speeds, and consequently the tail of the dia- 
gram is smaller, the early part of the diagram is as 
usual higher, and one effect neutralises the other. 
The appearance of the Izod fracture supports the 
view that the crack spreads right across the 
specimen, 7.e., the tail of the diagram would be 
absent, as in the case of the nickel steel. It is 
Both 
of these actions account for the lower Izod figure. 
In the case of hard-drawn mild steel O, none of 
the specimens crack at the lowest speed, 0-05 in. 
per minute. The fracture and the diagram are 
representative of the moderately-ductile type. 
At 6 in. per minute and 150 in. per minute, 


pare Fig. 14. 
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slight, but the diagram is more like that of a 
moderately-ductile metal, though on a smaller 
scale. No sudden cracks take place. It is analogous 
to the tensile test of this metal, with little necking 
and reduction of area, a brittle type of fracture, but 
very large elongation. 

The alloy steel also presents a few special features. 
At first it was thought that its diagram was of 
the nickel-steel type, but the author is now of the 
opinion that it is of the more ductile type, but 
higher. No specimens cracked during test, and 
the fracture is always of the moderately-ductile 
type, as in Fig. lle. The only anomalous feature 
is the marked drop in energy at 150 in. per minute. 
Further analysis of the results, considered below, 
shows that this is associated with decrease of 
ductility and not with decrease of load (see Figs. 
14 and 15), but the decrease of ductility is not 
sufficient to cause a difference in the type of 
fracture. It is known that certain steel vessels, 
when burst by internal pressure, show a ductile 
fracture when the rise of pressure is very rapid, 


Fig. 15. 
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50 per cent. of the specimens crack, the violence! i.e., when the explosive detonates properly, but 
of cracking being slightly greater at the higher! show a brittle type of fracture when the explosion 


sp2ed. The results are irregular, as in 0-35 per 
cent. carbon steel, owing to variations in the point at 
which cracking commences. This is shown in compo- 
site diagram Fig. 9. The type of fracture is shown 
in Fig. lle. The tracture showed clearly the initial 
ductile portion near the notch, followed by the 
broad bright band due to the crack. In the Izod 
test the initial ductile portion is very small or 
absent—very small in the case of those specimens 
which give the higher Izod values, and absent 
in those with extremely low Izod values. It 
should be mentioned that the Izod values were very 
irregular, ranging from 5 ft.-lb. to 15 ft.-lb. The 
detailed analysis of this steel, given in Fig. 13, 
shows that the energy absorbed by the uncracked 
specimens is less at 150 in. per minute than at 
6 in. per minute. The difference is slight and may 

e accidental, but a study of the diagrams obtained 
seems to indicate that the fall of load, i.e., the 
commencement of the less ductile portion of the 
fracture, commences earlier at the higher speeds, 
in this steel, just as, in the 0-35 per cent. carbon 
steel, the actual crack commenced on the average 
at an earlier stage. 

Annzaled naval brass is somewhat anomtalous 
in its behaviour. The appearance of the fracture 





is delayed, i.e., when the rise of pressure is less 
rapid. The drop of energy at 150 in. per minute 
may be the same phenomenon on a reduced scale. 
The author has no data regarding the actual or 
relative times of bursting in the cases just mentioned. 
In any case, it would be of little real value, as the 
type of stress is so different in the two cases. 

The results obtained have been further analysed 
as follows. It is evident that the energy absorbed 
during the notched-bar bending test depends mainly 
on two factors, namely, (a) the maximum load 
carried during the test, and (5) travel of the striker 
before the load begins to fall off rapidly. This 
maximum load was therefore read off all the 
diagrams, and mean values taken. The energy 
absorbed in each test (7.e., the area of the diagram) 
was then divided by this maximum load, giving 
an “equivalent length of diagram,” which is 
large for ductile materials like annealed phosphor- 
bronze, and small for brittle materials like nickel 
steel] and carbon steel. This length may therefore 
be called the “ ductility factor.” » Figs. 14 and 15 
show the maximum loads and ductility factors 
pletted on a log (spzed) base for all the materials 
tested. It will be seen that, in all cases, the 
maximum load increases with the speed. The 


is that of a brittle metal, plastic flow being very! ductility factor, on the other hand, increases 
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continuously with the speed only in the case of 
annealed phosphor-bronze, the most ductile metal 
tested ; and in the case of naval brass, which has 
a large elongation in the tensile test. In most of 
the other metals it rises at first and falls again 
before the speed of 150 in. per minute is reached. 
In the brittle metals, 0-35 per cent. carbon steel 
(E) and hard-drawn steel (O), the fall is continuous. 
The increase of energy absorbed with increase of 
speed in the moderately ductile metals is, therefore, 
seen to be due to the increase of maximum load, 
which is greater than the decrease of ductility 
factor. In the brittle metals, which show a decrease 
of energy absorbed at higher speeds, the increase 
of maximum load is less than the decrease of 
ductility factor. 

As the ductility factor is high in metals which 
do not crack, and low in those that do, the decrease 
at high spzeds in metals of moderate ductility 
may be taken as evidence that the proportion of 
cracking to tearing during test increases at high 
speeds. In metals of low ductility it becomes 
excessive and produces audible, visible, cracks. 
By following the general run of the graphs of 
maximum load, it is possible to extend them to 
the speed of the Izod test. It is found that the 
resulting ductility factors deduced from the Izod 
energy values fit in tolerably well with reasonable 
extensions of the graphs of ductility factor for 
the slow bend tests. This is at least circumstantial 
evidence that there is no discontinuity between the 
two types of test. 

The increase of maximum load from the lowest 
speed to this hypothetical Izod value is of the 
same order, 30 per cent. to 50 per cent., as that 
found by Sankey, Blount and Kirkaldy in their 
impact tensile tests.* It is interesting to note 
that in his earlier paper already referred to, the 
author combined the results for mild steel as rolled 
and normalised (A and B respectively), owing to 
the negligible difference between the energies 
absorbed. The effect of normalising is clearly 
shown in the higher ductility factor, and the 
lower maximum load of the normalised steel B. 


(To be continued). 








THE SIZES OF ATOMS. 


At the Royal Institution on Tuesday, February 17, 
Professor W. H. Bragg, F.R.S., delivered a lecture 
on the “ Sizes of the Atoms.” 

Tradition had it, he said, in a book upon Iceland, 
a chapter devoted to the subject of snakes con- 
sisted entirely of the remark that there were no 
snakes in Iceland, and, in spite of the title of 
his lecture, he was inclined to say much the same 
about the size of an atom. This was, in fact, a 
very indefinite quantity, though many were the 
attempts which had been made to measure something 
that might be called the radius of an atom. Several 
of the methods employed to this end had been 
described in a lecture to the Royal Institution, 
delivered by Lord Kelvin about fifty years ago, and 
other methods had since been devised. 

A simple plan was based on the fact that a 
drop of oil would spread on water. By weigh- 
ing the drop and measuring the area effectively 
covered, which was assumed to be one molecule 
thick and of the same density as the original 
drop, a value was obtained for the diameter of the 
oil molecule. Another method was based on the 
kinetic theory of gases, the viscosity of which was 
related to the sum of the radii of two colliding 
molecules. Kelvin had used an electric method ; 
others were based on the refractivity of gases, 
whilst some were almost purely theoretical deduc- 
tions based on wave mechanics. Mention might 
also be made of estimates based on infra-red 
absorption spectra, which was a very beautiful 
and interesting method. Whatever the method 
used, the radii found were of the same order of size, 
and equal to a few Angstrém units, this unit being 
lom. X 10-5. 

Measurements of great precision were obtained 
in the X-ray analysis of crystals, the distance 
betwee the units of the crystal pattern being 
obtained with an error of not more than one part 





© Bee Encrverrina, vol. lxxxix, page 727 (1910). 





in ten thousand. The question remained, however, 
as to what was really measured. Taking it, how- 
ever, as the sum of the radii of two adjacent atoms, 
how much of the total was to be attributed to 
each ? 

In the early work of the speaker and his son, it 
soon became evident that some additive law held 
good, consistent with the traditional view that the 
atoms were perfectly round, hard and rigid bodies, 
occupying space which was thus rendered im- 
penetrable to other objects. This concept served, 
save in exceptional conditions, such as when an a 
particle passed right through other atoms. 

As already noted, the X-ray analysis gave 
directly only the distance between two atomic 
centres, and the proportion of the whole to be 
attributed to each was undetermined. By com- 
paring observations on different combinations of 
the atoms, however, it became possible to attribute 
a definite radius to each. A new difficulty then 
arose, since the atom did not have the same radius 
in all conditions. Thus, in metallic aluminium, the 
radius found for the aluminium atom differed from 
the value deduced from the ruby, in which the 
aluminium existed in the form Al,O;. In the ruby, 
each aluminium atom had been robbed of 3 electrons 
by the oxygen atoms, and occupied accordingly a 
smaller space. In fact, in most of the X-ray 
measurements it was the diameter of the atomic 
ion, and not that of the neutral atom, which was 
obtained. Every atom, in fact, desired to clothe 
itself with an outer shell of eight electrons, and, if, 





beryllium oxide. In this, the beryllium ion had 
a radius of only 0-34 A. It thus lurked between 
the oxygen atoms of which it drew around it four 
which were in close contact. In ice, on the other 
hand, the oxygen atoms were loosely packed. 

The question of close packing was intimately 
bound up with crystal structures. Balls of the same 
size could be close packed in a variety of ways, 
in which the number of balls in contact with each 
varied from 12 to 4. Twelve was the maximum 
number possible. With this arrangement, there 
was a bottom layer of three balls, a middle layer 
of six all in touch with the central one, and a top 
layer of another three. In other arrangements, 
each ball touched eight or six others, and the smallest 
number of contacts consistent with spatial exten- 
sion was four, which was characteristic of the dia- 
mond. The greater the number of contacts, the 
closer the packing. 

As already noted, the oxygen atoms in ice were 
practically in contact, as the hydrogen was reduced 
to negligible dimensions. This was also the case 
with beryllium oxide, but, owing to the double 
charge of the beryllium atom, the distance between 
the oxygen centres was a shade less than it was in 
ice. The oxygen ions in beryllium oxide were close 
packed, each having twelve neighbours of its own 
kind, but such close packing of oxygen was rare, 
adjacent atoms seldom getting close enough to 
touch. 

The question arose as to why crystals of chemical 
compounds took one form rather than another. 


Dimensions OF Atomic Ions.* 














Charge jus in adius in adius in ius in | Radius in 
Carried |Element.} Angstrém /|Element.| Angstrém /|Element. ngstrom /Element. ngstrém | Element. ngstré6m 
by Ion. Units. Units. Units. Units. Units. 
| 
- 3 - N —- | _— _ —_ —_ _ _ 
—2 - oO 1-32 | § 1-74 Se 1-91 Te 2-11 
—1 — F 1-33 ‘ cl 1-81 Br 1-96 I 2-20 
0 He | - Ne -— | A — Kr _ Xe _ 
1 Li 0-78 Na 0-93 i x 1-33 Rb 1-49 Cs 1-65 
2 Be 0-34 Mg 0-78 | Ca 1-06 Se 1-27 Ba 1°43 
3 B — Al 0-57 | $e 0-83 Yt 1-0 La 1-22 
4 Cc --- Si 0-34 | Ti 0-64 Zr 0-87 Ce 1-02 


























short of this number, it completed its eight by 
robbing some other atom with which it combined 
chemically. If a value were chosen for the radius 
of any one of these atomicions, then X-ray measure- 
ments gave, by difference, the radii of all other 
atomic ions. It had been found convenient to 
take oxygen as the standard to which all others 
were referred. 

In ice, oxygen represented practically the whole of 
the total volume. In this compound, the oxygen 
atom robbed each of the two hydrogen atoms of 
its electron, and the naked hydrogen nucleus was 
then so small as to be insignificant. By X-ray 
analysis, the distance between adjacent centres in 
ice was found to be 2-76 Angstrom units. As the 
whole bulk was, as stated, oxygen, half this figure, 
or 1-38 Angstrém units, represented the radius 
of the oxygen ion. In other measurements, a 
somewhat smaller value was obtained. Measure- 
ments made of lithium oxide and of lithium fluoride 
gave the distance between the atom centres as 
2 Angstrém units in both cases, whence it followed 
that the radius of the fluorine atom was the same as 
that of the oxygen atom. By means of a long series 
of X-ray measurements of this kind, Goldschmidt 
had obtained the values for the sizes of atomic ions, 
given in the table on this page. The number of 
charges carried by each was shown in the first 
column. 

It should be noticed that the radius of the ion 
increased along each row of the table, but by no 
means in proportion to the increase in the atomic 
weight. Tellurium, with an atomic weight of 127-5, 
as against 16 for oxygen, had a radius greater by 
only some 50 per cent. Again, although the atomic 
weight increased from top to bottom of each column, 
the ionic diameter diminished. The explanation 
lay in the fact that as the atomic weight increased 
so did the nuclear charge, and the shells of electrons 
were drawn in closer to the centres of the heavier 
atoms. 

Another case in which oxygen was responsible 





for practically the whole bulk of the crystal was 


* This table is due to Professor Goldschmidt, of Oslo. 


There were 32 possible varieties of crystal, and it 
was at times difficult to see why some particular 
form was chosen. Some light on this head could 
be obtained by working on the assumption that 
every positive element of a crystal tried to get 
into contact with as many of the negative elements 
as possible, and vice versa. Depending on the rela- 
tive sizes of the two there were, however, limits 
fixed by purely geometrical considerations as to the 
number any one atom could gather round it. For 
example, consider a set of balls arranged at the 
eight corners of a cube, and another ball at the 
centre of thiscube. Thenif this ball was to touch all 
the eight there was a lower limit to its possible size. 
Thus, supposing the eight corner balls were large 
enough to touch each other, thus forming a close 
packed system, the central ball which touched 
them could have a diameter equal to 0-73 times 
the side of the cube. Hence a crystal based on this 
arrangement could not be built up if the smaller 
of the constituent elements had a radius which was 
less than 0-73 that of the other constituent element. 
If the dimension of the smaller atom was less than 
this, it had to content itself with touching six, and 
if still smaller, with touching four, whilst in water, 
the hydrogen ion touched two only of the oxygen 
atoms. These conclusions were found to agree 
well with the results of X-ray analysis. In all 
crystals in which the smaller atom touched eight 
others, its radius was more than 0-73 that of the 
larger atom. On the other hand, if this ratio lay 
between 0-41 and 0-73, the smaller atom touched 
six only of the others, and if still smaller, it could 
maintain contact with four only, and then the 
ratio of size must not be less than 0-37. If still 
smaller, the atom could not make contact with 
more than two. 

An important point brought out in these X-ray 
studies was that, in the case of the larger atoms, 
the shells of electrons around the nucleus might 
be displaced when a crystal was formed. In this 
way polarisation might be produced with consequent 
complexities. 
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The effect of large ionic charges, as compared 
with small, was illustrated by a comparison of the 
crystals of Zn,SiO,, and Li,BeF,. 
former molecule has the same size, but twice the 
charge of its “ opposite number” in the second. 
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index, the value for the oxygen in ice came out as | suburban dwellers. 





BRIDGE. 


A HIGHWAY bridge of exceptional length, height 
|and span was recently completed across the St. 
| Lawrence, at Montreal, where the famous Victoria 
| Bridge, rebuilt in 1898, has long served as a far 
|from adequate link between the highways which 
converge on the city from both sides of the river. 
|The Victoria bridge, being primarily intended for 
railway purposes, has, in fact, very limited road- 
way accommodation. The inadequacy of the pro- 
vision for road traffic has long been felt, and has 
seriously hampered the development of the southern 
shore of the river, either for residential or manufac- 
turing purposes. The difficulty, however, of financing 
ascheme of the magnitude required was such that it 
was not till some six years ago that the Montreal 
Harbour Commissioners felt justified in under- 
taking the work as a toll bridge, which might ulti- 
mately earn enough to meet interest and amortisa- 
tion charges. The deficits anticipated during the 
| next few years will be met, with the assistance of 
| grants from the Federal and Provisional Govern- 
ments and from the municipalities immediately con- 
cerned. In January, 1925, the Harbour authority, 
aforesaid, commissioned Messrs. Monsarrat and 
Pratley, consulting engineers, of Montreal, to 
|prepare the necessary plans and specifications, 
|in association with Mr. J. B. Strauss, of Chicago. 
By October of the same year, matters were suffi- 
|ciently advanced to permit of tenders being 
invited for the execution of the work, although at 
the date in question, the design of the main span 
had not been finally settled, and even the location 
of the northern approach was provisional only, and 
| had, in fact, owing to difficulties in expropriating 
certain properties, to be radically altered from what 
had originally been intended. 
A sketch map, showing the location of the bridge 
and its approaches is reproduced in Fig. 1, while 
| general arrangement of the structure as finally 
completed, is represented in Fig. 3, on page 352. Its 
total length, including the approach embankments 
is about two miles, of which 8,817 ft. is represented 
| by the steel work. From Fig. 1 it will be seen 
that the river is divided into two main branches by 
| the Ile Ronde and the St. Helen Island. The main 
‘navigation channel lies on the city side of these 
islands, the other branch being nearly dry at low 
water. Montreal being the principal Canadian port, 
it was essential that the bridge should neither per- 
manently, nor in course of its erection, hinder the 
\free transit of ocean-going steamers through the 
| navigation channel. The main span has, therefore, 
been given a length of 1,079 ft. between centres of 
piers, which, as the stream is crossed slightly on 
the skew, provides a fairway, normal to the 
current, 1,000 ft. wide between the wharf side 
|and the masonry of the river pier. A view of the 
| finished bridge is given in Fig. 7, on page 362. 
| The bridge is designed to accommodate city and 
tourist traffic and to provide rapid transit for 
The roadway has an unob- 


|3-7, and an exactly similar figure was found for | structed width of 37 ft. 6 in., and gives four com- 


was the greater. 





Each ion in the | it in the case of BeO, although the total refraction | modious lanes for motor or other vehicular traffic 
In other compounds, the molecular 
| refraction of oxygen diminished, due to the fact that 
The crystals composed of these molecules have the | the oxygen atoms were no longer in close contact, | the photograph reproduced in Fig. 2. 


and allows fair speed to be maintained in both 
directions. Its characteristics are well shown in 
The tram- 


same dimensions and are alike in many other! being forced apart by the out-sizes of the atomic | way tracks are situated one on each side of the road- 


respects, but because the forces binding the 
molecules together are greater in the one than in 
the other, the zinc compound melted at 1509-5 deg. 
C., and the lithium compound at 470 deg. C. The 
hardness of the zinc silicate, moreover, was 5:3 on 
Mohr’s scale, that of the lithium compound being 
but 3-8, and, further, whilst the silicate crystal had 
a refractive index of 1-73, that of the softer crystal 
was only 1-3. 

With regard to this latter property, it was of 
interest to note that refraction of light occurred 
only if, in passing through a transparent medium, it 
encountered there some periodicity near to its own. 
In such a case, it travelled more slowly. The 
whole of ,the refractivity of ice was due to the 


oxygen. 


x 
Defining the molecular refractivity as “ 
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, where » denoted the refractive 
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}ion which bound them together. All this was in 
| accord with the systems of packing deduced from 
X-ray studies. 








20,000-Kw. Mercury-VaPpourR TURBINE INSTALLATION. 

-A mercury-steam power plant, of which the mercury 
unit will develop 20,000 kw., is now being constructed by 
Messrs. The General Electric Company, of America, and 
will be installed in their Schenectady Works. Whilst 
built on the same general lines as the 10,000-kw. set 
at the Hartford Electricity Works, the boiler will be 
somewhat large and worked at a higher pressure, the 
vapour being generated at 125 lb. per square inch 
(gauge). The exhaust from the mercury turbine will 
be used to generate 240,000 lb. of steam per hour at a 
pressure of 400 lb. per square inch. The boiler is to 
have its furnace walls lined with evaporating elements, 
whilst at Hartford these walls were air-cooled. Greater 
use is to be made of pre-heating the supply of air to the 
furnace, and of regenerative heating on the steam cycle. 
With a load of 20,000 kw. on the mercury turbine, and 
with the steam turbine taking its normal designed load, 
a heat rate (coal to electricity) of 8,800 B.Th.U. per kilo- 
watt-hour is expected. This corresponds to a thermal 
efficiency of 38-8 per cent. 





| way, and are of open deck construction, except at 
special points. Adequate fence systems separate the 
_ tracks from the roadway and also from the sidewalks, 
| which are placed outside the tramway lanes. In the 
main span the trusses rise between the tracks and the 
sidewalks, as indicated in Fig. 4, page 353, which 
' shows a section through the structure at the main 
| piers and by Fig. 5, which represents a corresponding 
| section through the centre of the suspended span. 
: The remainder of the bridge is of the deck type, as 
| shown in Fig. 6, with all the supporting steelwork 
| below the traffic surfaces. 
| The large headway demanded by the navi- 
| gation interests has made it necessary to adopt 
|a@ gradient of 4:245 per cent. on part of the 
southern approach, and of 4-123 per cent. on the 
| northern approach, which commences in Lafontaine- 
| street, between Papineau and Delorimier-avenues, a 
ilocation close to the centre of population and 
within easy reach of shopping, residential and hotel 
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THE MONTREAL HARBOUR BRIDGE. 
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four pylons on St. Catherine-street, one of the 
principal city thoroughfares, where granite is used. 

The special carbon steel already referred to, is 
harder than that generally used in America for 
structural work, but no difficulty was found with 
it in the shops, although there was some increased 
wear of the machinery and tools. All sheared 
surfaces over §-in. thick were finished by planing. 
Plates up to }-in. thick were punched and all 
thicker material drilled. Individual pieces were 
drilled or punched }-in. under size, and reamed to 
the full dimension after assembly. 
specified to have a tensile strength of 60,000 Ib. 
to 70,000 lb. per square inch, with a minimum 
yield point of 36,000 Ib. per square inch, and a 
minimum reduction in area on rupture of 42 per 
cent. A normal tensile working stress of 18,000 lb. 
per square inch was allowed on this material, 
whilst the compression members were designed for a 


stress on the gross section of 17,000 — 70 z Ib. per 


square inch, or of 15,000 Ib. per square inch, if the 
latter figure was less than that given by the above 





This steel was | 
| than the carbon steel, and when sheared or punched 















































formula in which, as 
usual, L denotes the 
length, and R the 
radius of gyration 
of the section. 
Silicon steel was 
used for all the 
main truss members, 
for the flanges of 
the floor beams and 
most of the bottom 
lateral systems. It 
was required to have 
an ultimate strength 
of 80,000 lb. to 
90,000 Ib. per square 
inch, with a yield 
point of 45,000 lb. 
per square inch, 
and an elongation 
on 8 in. equal to 
1,500,000 divided 
by the actual ulti- 
mate strength of the 
specimen. The con- 
traction of area specified was, in this case, 35 
per cent. This silicon steel proved to differ 
markedly in its characteristics from the carbon 
steel, and special care was necessary at the mills 
in order to ensure freedom from segregation. It 
was found essential to remove by cropping a large 
fraction of each ingot. The defects most commonly 
encountered during the subsequent working up 
of this material were hard spots and pipes, but 
thanks to the rigidity of the inspection at the steel 
works the total of rejections in the bridge shops 
was small. It was much harder on the machinery 
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gave way with a sharp report, and the fracture 
was much more crystalline. Owing to these peculi- 
arities, it was found to cost some 25 per cent. to 
35 per cent. more to work up than the carbon steel. 
On the silicon steel, a working stress of 23,500 Ib. 
per square inch was adopted for tension members, 
whilst in compression members, the permissible 
stress was specified to be either 19,000 lb. per square 





inch, or to be given by the formula 22,000 — 100 z 


L 66: 6" C. to C. Trusses 
— Fig. 6. 
es 50:6" C.toC. Tracks------- a4 
ai ——————- 36:10 % Roadway ----- + 
(2195.0) eeceacmataier 
| | 
—— -40: 0" C. to C. Trasses-------* 


the smaller figure being adopted in all cases. 
An increase of 25 per cent. on the above stresses 
was permitted during erection when, before the 
closing of the central panel of the suspended span, 
the load on the anchor and cantilever arms was 
greater than it ever would be after the completion 
of the bridge. In calculating these erection stresses, 
provision was made not only for the weight of the 
structure, travellers and erection gear, but also for a 
wind load of 30 lb. per square inch over the whole of 
the exposed area. In general, however, the erection 
stresses both in the main structure and in the 
false work were kept well below the enlarged limits 
mentioned above. 

The bridge is essentially a riveted structure 
though pin connections have been used at a number 
of important joints. The rivet steel was required to 
have a tensile strength of 48,000 Ib. to 56,000 Ib. per 
square inch, and a yield point of 28,000 Ib. per square 
inch, with a contraction of area on rupture of 50 per 
cent. On shop driven rivets the shear stress was 
limited to 12,000 Ib. per square inch and the bearing 
pressure to 24,000 Ib. per square inch, both figures 
being reduced by one-twelfth in the case of field 
rivets. The pins were of nickel steel and on them a 
bending stress of 35,000 lb. was allowed. 

The total weight of steel used was 29,000 tons, of 
which almost one-half was required for the cantilever 
bridge over the main channel. From the elevation 
reproduced in Fig. 7, on page 362, it will be noted that 
the curve of the cantilever arms has been continued 
over the suspended span, thus giving the bridge 
somewhat the appearance of a suspension bridge. 
This plan was adopted for reasons of zsthetics, 
and the result is certainly happy, though perhaps 
open to criticism on the ground that it tends to 
mask the character of the structure. It was also 
in part for esthetic reasons that the chords were 
tapered from panel to panel both ways from the 
main piers, thus preserving a balance between the 
depth of the truss and the depth of the chord. 

For the principal span the K-type of bracing has 
been adopted, as it was for the second Quebec 
bridge. An alternative design was, however, 
prepared with Warren bracing, but showed no 
economy in materials, whilst it would have suffered 
larger distortions when loaded. The K_ bracing 
had also decided advantages in facilitating erection 
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since with it no temporary reinforcement was 
required. 

The two trusses are spaced at 66 ft. 6 in. centres. 
They are 162 ft. in depth over the main piers, and 
50 ft. deep at the ends of the anchor arms. At the 
middle of the suspended span the depth is 54 ft. 
This span was originally intended to be 312 ft. long, 
but on the suggestion of the builders this figure was 
increased to 378 ft. 6in. This was about the maxi- 
mum length practicable with economy, since, if 
longer, heavy reinforcement would have been 
necessary in the anchor arms, in order to provide 
for erection stresses. The chord members have two 
built-up vertical web plates, spaced 42} in. apart 
in the case of the anchor and cantilever arms, but 
at the main post the width is increased to 47} in., 
whilst the corresponding figure for the susp2nded 
span is 26 in. These webs are connected together 
by suitable lacing systems, which are supplemented 
at intervals by transverse diaphragms. 

In the case of the bottom chord the depth of the 
web ranged from a maximum of 60 in. at the shoes 
to 39 in. at the anchor pier and to 42 in. at the end 
of the cantilever arm. In the heavier members the 
webs were connected by continuous coverplates on 
the top flange and by lacing at the bottom, but in 
other cases, there was lacing at both top and bottom. 
All joints are of the butt type but are also fully 
spliced. The heaviest erection section weighed 
about 40 tons. The top chords were spliced at all 
main panel points, and the heavier sections were 
divided into halves longitudinally for shipment. 
The two webs are 42} in. apart and range in depth 
from 62 in. at the main post to 40 in. at the ends of 
the arms. 


(7'0 be continued). 





THE LEIPZIG FAIR. 
(Continued from page 329). 


A MORE detailed inspection of the Technical Sec- 
tion of the Leipzig Fair, which closed yesterday, 
‘confirms the impression, given -in our first article, 
that the average attendance has not been so high 
as in former years. On certain days, notably on the 
first Wednesday, it is true, some of the halls were 
uncomfortably crowded, owing to the influx of 
excursionists, but on others the proper technical 
inspection of the various exhibits was much easier 
than has frequently been the case heretofore. It 
is only right to add that the exhibitors themselves 
express themselves as satisfied at the amount of 
business they have done, and are not altogether dis- 
pleased that the proportion of mere sightseers, for 
that is what it comes to, has diminished. 

Even to walk along the aisles in the various halls, 
and while so doing giving a cursory glance at the 
stands on either side would involve an amount of 
time that even the most energetic would feel that 
he was hardly in a position to give to the Fair. 
Sufficient has been seen, however, to enable us to 
mention that, as in former years, steam-raising 
plant and steam-operated prime movers were almost 
entirely absent, though, as at Birmingham, there 
was a good display of internal-combustion engines, 
in which most of the well-known German firms 
participated. 

The steam side of engineering was, in fact, 
only represented by valves and other fittings, 
though there was every indication that German 
industry is well aware of the necessity of accurately 
indicating and recording the temperatures and 
pressures of the steam, air, oil and other heat- 
transmitting fluids, which play so large a part in 
many processes. A further i idication of the wide- 
spread rationalisation, which is taking place in all 
trades, was to be found in the many examples of 
machines for dealing with foodstuffs and other 
commodities of general consumption, so that they 
can be treated, mixed or packed in large quantities 
without being handled. Conspicuous among the 
British firms, who were showing this class of equip- 
ment, were Messrs. Rose Brothers, Limited, Gains- 
borough, and Messrs. Bramigk and Company, 
Limited, London. As before, there was a good 
display of textile machinery of various kinds, 
among which that manufactured by Messrs. Platt 
Brothers and Company, Limited, Oldham, may b> 





mentioned, while in addition to Messrs. Alfred 
Herbert, Limited, Coventry, whose exhibit we 
described last week, Messrs. Rhodes and Sons, 
Limited, Oldham, were showing machine tools. 
Messrs. Ruston and Hornsby, of Lincoln, and 
Messrs. R. A. Lister and Company, of Dursley, 
were also represented. On the whole, however, 
foreign exhibitors were not so conspicuous as usual. 

The stands in the Haus der Elektrotechnik enabled 
a good idea to be obtained of the developments that 
are taking place in the German electrical industry. 
As usual, considerable space was devoted to the 
display of electric cooking and heating apparatus. 
The output of the individual cookers now seems to 
be increasing, which may be taken as an indication 
that these methods are now obtaining a more general 
hold in that country. The use of small circuit- 
breakers, instead of fuses, on the distribution boards 
of buildings, also seems to be becoming more common, 
and at the other end of the scale the same applies 
to armour-clad switchgear, of which several different 
types, all bearing a flattering resemblance to British 
models, were on view. The extension of trans- 
mission networks and the increasing pressures, 
which are a corollary of this movement, were 
illustrated by samples of oil-filled cables for 200-kv. 
circuits and by several interesting designs of 
insulators. In this connection mention may be 
made of the box-shaped porcelain structures 
which have been designed to house high-tension 
current transformers. The general use of alter- 
nating-current transmission is accompanied by the 
employment of mercury vapour and cathode 
rectifiers for such purposes as battery charging and 
for the supply of direct-current to machine tools 
and emergency lighting, while some very compact 
sets, suitable for the supply of electric light or 
for water pumping for country houses and farms 
were also to be seen. 

An interesting development is the use of fre- 
quency changers on machine tools to enable 
motors running at sufficiently high speeds to render 
intermediate gearing unnecessary to be used on, 
for instance, cutter heads. Below we refer more 
particularly to the development of the expansion 
switch, which is one of Germany’s contributions to 
the problem of how to rupture high-powered circuits 
without the use of oil. Another is the pressure 
switch, in which compressed air is used both to 
open and close the contracts, as well as to extinguish 
the arc. The contacts in this switch are of the plug 
and socket type, the are is confined to a definite 
path, and the arrangement of the air blast is such 
that there is little risk of re-ionisation of the path 
occurring. These switches are made with rupturing 
capacities up to 600,000 kv.-a., with a single break 
or up to 1,500,000 kv.-a. with a triple break per 
phase, and are capable of dealing with currents of 
a peak value of 75,000 amps. Oscillograms show 
that the are is extinguished within half a period of 
the contacts opening. Further developments in 
this direction, as well as with the expansion switch 
to which we refer more particularly below, will be 
watched with interest. 

A number of firms are showing woodworking 
machines, of which the majority are very similar 
to corresponding machines made by English firms. 
The moulding machine, illustrated in Fig. 24, on 
page 355, which is being exhibited by Messrs. 
Kirchner and Company, A.-G. Leipzig-Seller- 
hausen, however, embodies a driving system for 
the cutterblocks, which, so far as we are aware, 
has not hitherto been adopted. Each cutterblock 
spindle is driven by a separate motor. A frequency 
changer is mounted on the bed of the machine, 
where it is completely protected from dust and 
shavings. This converts the frequency from 50 to 
100 cycles, so that the machine can be employed 
on any 50 cycle network, while the spindle motors 
are run on 100 cycles. At this frequency, the motors 
can be designed without step-up gearing, and 
without being of excessive size. The standard 
speed for the cutter spindles is 3,000 r.p.m., but 
the employment of the frequency changer enables 
the machine to be supplied with spindle speeds of 
either 4,500 r.p.m. or 6,000 r.p.m. if required. 

The machine is provided with five spindles, three 
of which are horizontal, and two vertical. The 


| being held down by the deadweight shown. 








seen in the figure, the latter spindle being located 
centrally between the feed rollers. These two 
spindles are provided with draw out front bearings 
for withdrawing the cutterblocks. The lower spindle 
is provided with a vertical adjustment operated 
by the left-hand handwheel below the apron, and 
the upper spindle with a lateral adjustment 
operated by the inclined handwheel at the top of 
the machine. The full cutter sweep diameter is 
5} in. for the lower block, and 5% in. for the upper 
block. The latter is protected by the cover shown, 
which is mounted on a pivot so that it can be swung 
clear of the cutter. The cover is provided with a 
pressure pad in contact with the work, the pad 
The 
cover is also formed so that it can readily be con- 
nected up to a dust extractor. The third horizontal 
spindle is at the rear of the machine below the work, 
and may be employed to give a final finish to work 
already planed by the first bottom block, or to 
take special moulding cutters, or saw blades from 
6 in. to 9 in. in diameter. It is provided with a 
draw-out front bearing and with vertical adjust- 
ment by means of the handwheel below it under 
the apron. The full cutter sweep diameter is 5} in. 
and the largest diameter for solid steel cutters is 
7 in., giving a depth of moulding up to approxi- 
mately 1 in. The front and rear vertical cutter 
blocks are adjustable both vertically and horizon- 
tally by means of the four grouped spindles on the 
front of the apron, and, in addition, the front block 
can be canted up to 9 deg. by the fifth separate 
spindle. The full cutter sweep diameter of the front 
block is 5} in., and the maximum depth of moulding 
is 1} in. in both cases. The front vertical block is 
protected by a swinging guard, which can also be 
connected up to a dust collector, as shown in the 
figure. The five control switches for the spindles 
are mounted in front of the casing above the feed 
rollers, and each motor can be started and stopped 
independently. All the motors are under the control 
of a master switch, operated by the left-hand 
wheel above the five control switches. 

Both the upper and lower feed rollers are driven 
by chain from a separate motor contained in the 
machine base. The upper rollers are fluted. The 
drive is taken from the motor through a gear box 
with sliding spur gears running in oil, the gear 
changes being effected by two levers at the right- 
hand of the machine, not visible in the figure. 
Four different feeds of 8, 19, 43 and 100 ft. per 
minute are provided. The table is mounted on three 
ball-bearing spindles coupled together by bevel 
gearing on a horizontal shaft running along the 
bottom of the machine, as shown. It works on wide 
slides formed on the base, and the vertical adjust- 
ment is controlled by the large horizontal hand- 
wheel shown at the right-hand end of the machine. 
the spindle carrying the hand wheel being geared to 
the horizontal shaft referred to. A scale is provided 
to assist in setting the table, which can be locked 
in any desired position by means of the three 
large hand levers visible on the front of the machine. 
The front and rear portions of the table have 
independent vertical adjustments to compensate 
for the depth of the cut. The feed motor is controlled 
by a switch operated by the right-hand handwheel 
arranged above the spindle motor control switches 
visible in the figure. The spring-loaded pressure 
blocks for holding the work are adjustable in both 
the vertical and horizontal directions, and can be 
swung up independently on the horizontal bar on 
which they are mounted. 

The machine is suitable for a wide variety of 
moulding work, such as sash and door mouldings. 
skirtings, and so on. It is equally suitable for 
planing, tongueing and grooving floor boards, and 
similar work, the timber being machined on all 
four sides in one operation, or on one, two, or three 
sides only. The largest width of timber that can 
be taken varies from 7 in. to 12 in. according to the 
size of the machine. The smallest width that can 
be machined is 3 in. The greatest thickness of 
timber that can be taken between the horizontal 
cutterheads is 10 in., and the vertical cutterheads 
will deal with timber up to 4 in. thick, or 6 in. 
if specially required. The machine shown in the 
figure is provided with a special fitting between 


main upper and lower horizontal spindles can be! the upper feed rollers for dealing with very short 
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lengths of timber. This fitting carries two auxiliary 
feedfrollers on each side of a pressure pad. The 
pad is loaded by a dead weight, and the auxiliary 
rollers are driven from the main rollers by short 
chains, as shown. With this device, timber may be 
worked in lengths down to 9 in. The upper feed 
rollers are protected by guards, as shown. The 
machine is heavily built, and the controls are all 
easily accessible to the operator. 

The lathes manufactured in the past by Messrs. 
Magdeburger Werkzeugmaschinenfabrik A.-G., of 
Magdeburg, are already well-known in England, 
and the four new models shown at the Fair this year 
will therefore probably be of particular interest 
to our readers. The four designs are obtained by 
building both the headstock and feed boxes in 
alternative forms, which can be selected at the 
customer’s option. The two forms of headstock 
are of the sliding gear and hydraulic types, respec- 
tively, and the feed-change box can be supplied 
either with change gears or as a universal box. The 
former will be found most convenient in shops where 
plain turning predominates, and the latter where the 
machine is largely required for screw cutting. 
The four machines are of heavier design than those 
previously made by the same firm, with the object 





of rendering them suitable for the cutting pressures 
and feeds now employed in roughing cuts with 
high-speed steels, and also for the high spindle 
speeds and feeds used when turning with carbo- 
alloy cutting tools. The increase in performance is 
claimed to be practically 100 per cent. over earlier 
models. The bed, saddle, tailstock, and standards 
are practically identical in the four models, and 
we have selected the one with hydraulic headstock 
and universal feed gear box for illustration. This 
model is shown in Fig. 25, on this page, but before 
describing it in detail, it may be mentioned that all 
four machines are made in six sizes, varying in 
lengths between centres from 6 ft. 7 in. to 26 ft. 4 in., 
while the swing over the bed varies between 40 cm. 
(10 in.) and 90 cm. (23 in.). 

Turning now to the machine illustrated, the 
usual geared drive in the headstock is replaced 
by a Lauf-Thoma hydraulic transmission, manu- 
factured by Messrs. Magdeburger. This consists 
essentially of a pump unit with radial pistons, 
driven either by belt from line shafting, or by a 
motor mounted on the machine and driving the 
pump either directly or through a belt. The stroke 
of the pump piston is variable, and the oil is deli- 
vered to a motor unit, of similar design, coupled 





through double-reduction gearing to the main 
spindle. No clutch is necessary, and, by varying 
the stroke of the pistons, the cutting speed may be 
altered by infinite gradations from 12 to 800 r.p.m. 
in the smallest machine, and from 6 to 400 r.p.m. 
in the largest. The driving pulley or direct-coupled 
motor runs at 1,000 r.p.m. on all six machines. 
Both portions of the hydraulic unit are totally 
enclosed in the headstock, and the piston stroke 
is varied through cams, operated by the hand wheel 
visible on the headstock, or alternatively, by 
a wheel at the right-hand end of the saddle. 
The direction of spindle rotation can be reversed 
by the vertical lever on the front of the saddle, 
the movement of this lever reversing the direction 
of flow to the motor unit. In the central position, 
the lever closes the oil ports, which is equivalent to 
braking the spindle. A safety valve is provided 
on the circuit, which opens if the machine is over- 
loaded, thus protecting both the tools and the 
machine. The speed of the spindle can be varied 
while the tool is actually cutting. 

The universal feed box is of entirely new design, 
and is suitable for cutting ali standard pitches on 
six different thread systems, giving 55 ratios in all, 
without the necessity of putting on change gears. 
The standard pitches include all Whitworth and 
metric threads. Odd threads to any number 
can be cut by employing change gears. The 
standard universal box provides 55 finely-graded 
rates of feed, which may be changed while running 
by means of the firm’s draw-key drive, which is 
used in the box in conjunction with the Norton 
type of drive. The reversal of the feeds for right- 
or left-hand running is effected by a lever on the 
apron. A _ coarse-pitch cutting attachment is 
provided on the headstock, by means of which the 
feeds are multiplied by eight. All the gears in the 
feed drives are of steel, the shafts run in ball bearings, 
and the box is fitted with central lubrication. 

The saddle differs from the usual design principally 
in its increased bearing surface on the guideways. 
The increased cutting pressures with which the 
machine is intended to deal are met by the adoption 
of special material for the bed, enabling a Brinell 
hardness figure of 200 to be obtained on the ways. 
The surfaces are protected by strips fixed to the 
saddle and spring-loaded felt rubbers which remove 
dust and swarf, and keep the ways constantly 
covered by a film of oil. The usual movements are 
provided for the travel of the saddle and cross slide, 
but, in addition, a quick power travel is fitted to the 
saddle when required for turning long shafts. This 
is driven by a constant-speed shaft at the back of 
the machine, and is automatically disengaged at 
both end positions. The gearing in the apron is 
of steel throughout, with bearings on both sides 
of each wheel. The gearing is totally enclosed, 
and is provided with central lubrication. Knock-off 
mechanism, which permits the saddle to be run by 
power up to dead stops, is provided on the apron. 
The knock off is effected through the operation of 
an overload coupling, the spring in the coupling 
being set so that the maximum feed permissible on 
the machine can be transmitted, but the coupling 
is released under any greater load. For long shafts 
with a number of different diameters, an arrange- 
ment with several stops can be supplied. The 
stops are provided with a fine adjustment, and by 
means of a scale on the machine, the latter may be 
set directly to the longitudinal dimensions on a 
drawing. The tailstock runs on separate ways 
from the saddle, and is provided with a scale for 
taper turning. A drilling tailstock can be supplied 
with an automatic feed for the spindle, while another 
type of tailstock enables long shafts to be driven 
at both ends. 

We have already referred to the new develop- 
ments in the design of switchgear, which must be 
capable of controlling satisfactorily the widespread 
networks now becoming common in all countries. 
These developments cannot be better illustrated 
than by referring to the equipment which was 
shown at Leipzig this year by Messrs. Siemens- 
Schuckertwerke, Berlin. This included an oil 
circuit-breaker of the conventional pattern, with a 
rupturing capacity of 130,000 kv.-a. and a normal 
current carrying capacity of 1,000 amperes, which 
is intended for use on 10-kv. circuits, as well as a 
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Fic. 26. 400,000 Ky.-a. Expansion Crrcuir BREAKER. Fig. 27. 500,000 Kv.-a. Crrcurr BREAKER IN OPEN PosITION. 


























Fia. 28. ELEcTRICALLY-HEATED TyRE VULCANISER. Fig. 29. PortasBLe Dust ExTRACTORS FOR GRINDING MACHINES. 


circuit-breaker with a rupturing capacity of 400,000 
kv.-a., in which the ares formed are extinguished 
by blasts of compressed air. In addition, however, 
examples of the so-called expansion switch were 
exhibited, in which use is made of the effect first 
discovered by C. T. R. Wilson, and known by his 
name, for extinguishing the arc. 

To explain how this effect is utilised, it may be 
recalled that, when the contacts of a switch open, a 





transformation of energy takes place, unless, of | the current passes through zero, and the arc is 
course, the break occurs at the instant when the | momentarily extinguished. In fact, as the voltage 
current or voltage is passing through zero. This | increases again, ionisation takes place by impact. 
transformation is exhibited in all types of circuit-|and the are is re-started. The object of all the 
breaker by the formation of an arc, an essential | new types of switchgear which have resulted from 
condition for the maintenance of which is that | recent research, is to accelerate the deionisation of 
the space between the contacts shall be ionised. | the arc path, either by splitting it up, by exposing 
When such ionisation has once been set up, how- | the arc to a stream of air with a velocity of about 
ever, it does not immediately subside, even when | 3,300 ft. per second, or by causing the are to vaporise 
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a liquid, which is then allowed to expand adiabatic- 
ally and condense on the carriers of the electric 
charge in the arc path. These carriers thus become 
loaded with moisture, so that their mass is greatly 
increased. They are, therefore, too heavy to be 
re-ionised by impact as the voltage increases, 
with the result that the arc is extinguished directly 
the current passes through zero. It will be seen 
that the action is less one of deionising the charge 
carriers than of rendering them ineffective by 
increasing their weight. 

This principle is used in the circuit-breaker illus- 
trated in Fig. 26, on the opposite page, which has a 
rupturing capacity of 400,000 kv.-a. and a normal 
current-carrying capacity of 600 amperes at 10 kv. 
It consists essentially of a light sheet-steel frame of 
L shape, which can be mounted on rollers or fixed 
to the floor or wall. The horizontal portion of 
this frame carries three insulator bushings, at the 
lower end of which connection is made to the 
external circuit, while on their upper ends are 
mounted the combined pressure and expansion 
units, which form the essential parts of the switch. 
As will be seen, these units consist of cylindrical 
containers, which are divided internally into two 
chambers by a horizontal partition. The lower of 
these chambers is known as the pressure chamber 
and, besides containing the socket-type fixed 
contact, is partly filled with water. It communi- 
cates with the upper, or expansion, chamber 
through a circular hole in the dividing partition. 
The moving contacts consist of vertical copper rods, 
which, when the switch is open, are wholly with- 
drawn from both chambers, as clearly shown in 
Fig. 27. When the switch is closed, on the other 
hand, they pass downwards through the expansion 
chamber into the pressure chamber, where they 
engage with the fixed contact. The expansion 
chamber is also fitted with a cover, the hole in which, 
as well as that in the partition between the two 
chambers, is only just large enough to permit the 
passage of the rods, so that when the switch is 
closed, both chambers are virtually sealed. 

When the switch opens, the contacts move apart, 
and the formation of the are at first causes a portion 
of the water in the pressure chamber to be 
evaporated, so that steam at a pressure of from 
20 atmospheres to 30 atmospheres is generated. 
As in the course of its further upward travel the 
moving contact leaves the pressure chamber, most 
of the steam expands adiabatically and condenses, 
so that the arc is extinguished, as already described, 
while the remainder escapes through exhaust vents 
in the base, or into the expansion chamber. To 
prevent the pressure in the expansion chamber from 
rising above 30 atmospheres, in the larger sizes of 
switch, the bakelite cover of this chamber is secured 
by spring-loaded bolts, as shown in Fig. 27, so that 
any excess steam can escape. It is stated that 200 
normal switching operations can be effected without 
it being necessary to replenish the water, and that 
this can then easily be effected through the opening 
in the cover of the expansion chamber. The water 
consumption is naturally somewhat higher when 
short-circuits have frequently to be dealt with, but 
it is said that no difficulty is normally experienced 
from freezing. In the smaller switch, the upper 
ends of the moving contact rods are secured to guides 
which, in turn, are connected to the switch spindle 
by insulated rods in the usual way, the electrical 
connections being made to the second set of 
insulators visible at the back of the frame in Fig. 26. 
The switch can, of course, be operated either 
manually or electrically, and since no oil is used, 
access to the contacts can be effected without 
difficulty. 

Fig. 27 shows an expansion switch with a rupturing 
capacity of 500,000 kv.-a. and a current-carrying 
capacity of 600 amperes, which is intended for use 
on 30-kv. circuits. The principal difference between 
it and the one we have just described is that it is 
equipped with two breaks per phase, each break 
having its own pressure and expansion chamber 
and being coupled to the other in the same phase 
and to the operating rod by a curved cross piece. 
The centimetre scale at the side of the switch 
will enable the compactness of the expansion 
switch, compared with that of oil switches of the 
same rupturing capacity, to be appreciated, while 





it may also be mentioned that the housing 
arrangements can be greatly simplified. It will 
be noticed that the phases are separated by bakelite 
partitions, and that in this case the operating 
mechanism, which is also of standard pattern, is 
arranged below the expansion chambers. 

Messrs. Siemens are also exhibiting the electri- 
cally-heated tyre vulcaniser, which we illustrate in 
Fig. 28. This has been designed for effecting repairs 
on all sizes of outer and inner tubes, and consists 
essentially of two arc-shaped castings, which are 
surrounded by a lagged housing. The whole is 
mounted on a light angle-iron frame, which also 
carries the switches for regulating the heat and a 
terminal box. The heating elements, which are 
arranged between the castings and the lagging, are 
of chrome-nickel wire, and are wound on supports 
of ceramic material. The two hand wheels visible 
in the iltustration are used to adjust the distance 
between the two castings, so as to suit the dimen- 
sions of the tyre that is being dealt with, while 
to ensure that the whole of the tyre surface shall 
be evenly heated, aluminium liners of appropriate 
shape are inserted between the castings and the 
tyre. The latter is also expanded, either by a 
sand bag or by a tube filled with air at room tem- 
perature. This sand bag or tube is kept in position 
by are-shaped clamping pieces which are inserted 
in the top of the vulcaniser. The electrical loading 
is 3-5 kw., and the standard pattern is designed for 
connection to a 380-volt three-phase circuit. The 
heating elements are divided into four sections, one 
in each of the sides and two in base, and all four 
can be separately regulated, either by the hand 
switches illustrated or as a whole by a thermostat, 
which is controlled automatically by a temperature 
regulator of the firm’s well-known pattern. This 
ensures that the working temperature is maintained 
constant within close limits, a point of considerable 
importance in vulcanising processes. A companion 
equipment to this vulcaniser is an electrically-heated 
mandrel, which has been designed for dealing with 
deep-seated cuts or punctures in the outer cover. 
This mandrel is of the same shape as the tyre, and 
the latter is clamped on to it by three curved plates 
lined with rubber, one of which is placed on each 
side and one on the top. The electrical loading 
of this apparatus is 2 kw. and its temperature is 
maintained constant by a thermostat and regulator, 
as in the case of the vulcaniser. 

Another interesting piece of apparatus, shown by 
the same firm, is the portable dust extractor which 
we illustrate in Fig. 29. This has been designed for 
fitting to small grinding machines, and is made in 
two sizes, for grinders with wheel diameters of 250 
mm. and 600 mm., respectively. The extractor 
itself consists of a universal motor and fan, con- 
nection between which and the grinding wheel 
housing is made by a flexible metallic pipe, while 
the bag in which the dust is collected is directly 
attached to the fan outlet. This bag is made of 
non-inflammable material which is coarse enough 
for the air to pass through. By fitting each 
machine with its own extractor in this way, it is 
claimed, the expense of piping is avoided and the 
whole installation, both of grinders and extractors, 
is rendered more flexible. 

(To be continued.) 








Earty ENGINEERING IN CovENTRY.—The labours of 
the engineering historian have, in the past, been greatly 
increased by the neglect of systematic recognition of 
pioneer work. More interest is, however, now being 
shown in the subject, and, in this connection, we note 
with pleasure the publication by Messrs. Alfred Herbert, 
Limited, Coventry, of an informative essay entitled 
‘““The Development of Machinery in Coventry.”” Much 
of the matter in the essay is new and well worthy of 
record. The brochure is profusely illustrated and has 
great inherent interest apart from its historical value. It 
opens with an account of the early days of weaving in the 
City, and of the looms used, passing to a review of modern 
weaving machinery. The same treatment is then employed 
in dealing with the watch-making industry, then with 
the manufacture of bicycles, motor cars and aeroplanes. 
In connection with the latter industry, it will be news to 
many that an aeroplane, or rather flying machine, was 
actually constructed in Coventry as far back as 1891. 
The concluding section gives an account of the machine- 
tool trade and general engineering industry. The matter 
of the brochure originally formed a lecture, delivered by 
Sir Alfred Herbert to the Coventry Workers’ Educational 
Association and repeated by Mr. W. J. Tydeman before 
the Coventry Engineering Society. 





BRITISH TRADE WITH CENTRAL 
AMERICAN REPUBLICS. 


At times of depression throughout the markets of 
the world it is advisable, indeed imperative, to study 
how diminished trade is distributed between the 
countries with which we do business. The reports of the 
Department of Overseas Trade provide much informa- 
tion for such surveys and also furnish data on pre- 
sent conditions and estimates of future possibilities. The 
factors influencing preferences for the goods imported 
into any territory are very varied, and therefore de- 
mand special investigation in every particular case. 
In the Central American Republics of Guatemala, 
Honduras and Nicaragua, reports on which have re- 
cently been published for the Department, incorporated 
in a single booklet (H.M. Stationery Office, price 
2s. 3d. net), conditions are, generally speaking, much 
the same, and thus warrant joint consideration. 

In meeting the requirements of these republics, the 
United States of America has all the advantages accru- 
ing from comparative proximity, and thus holds a pre- 
dominant share in the trade. The United Kingdom, 
however, holds the second position with Nicaragua and 
Honduras, and the third with Guatemala, but only 
supplied approximately, 11 per cent., 6 per cent., and 
10 per cent., respectively of their requirements in 1929. 
The position in regard to Honduras showed some 
improvement in that year, but diminished returns and 
proportions of total trade were found in Guatemala, 
while in Nicaragua the participation in the diminished 
market remained at the same percentage of the total. 

Our interest in these relatively small markets for 
manufactured goods should not be allowed to diminish 
if it can be helped. Apart from textile goods, with 
which engineers are indirectly concerned, and which form 
import items in the imports of these countries, there are 
other types of manufactures warranting their attention. 
Agricultural machinery and implements, galvanised 
sheeting, commercial motor vehicles, particularly 
those with caterpillar track equipments, and motor 
cycles seem to afford scope in Guatemala for increased 
attention. Something might also possibly be done with 
electric power plant, which is supplied mainly by 
the United States, and with telephone equipment which 
chiefly comes from Germany. In the markets for iron 
and steel, general machinery, and railway material, 
it is to be feared that the United States has enormous 
advantages. Contracts for public works have given 
the great North American republic additional scope 
and influence. In Honduras, the establishment of large 
American fruit companies has favoured the commerce 
of the United States, as they imported large quantities 
of railroad and building material, as well as agricultural 
and general machinery. The Nicaraguan imports of 
British material are almost entirely of a non-engineer- 
ing character. It would certainly be difficult to expand 
trade in these republics, but it is suggested that the 
formation of a syndicate of British traders, with store 
depots in British Honduras and the West Indies, 
might facilitate matters, and improve deliveries, thus 
leading to improvements, particularly with articles 
which commanded a ready sale. 








HIGH PRESSURE FOUR-CYLINDER 
COMPOUND LOCOMOTIVE FOR 
THE L. & N.E.R. 


WHEN reading his paper on “ High-Pressure Loco- 
motives,” recently before the Institution of Mechanical 
Engineers, Mr. H. N. Gresley quite reasonably confined 
the description of his own design, as embodied in 
engine No. 10000 on the London and North Eastern 
Railway, to the parts directly affected by high-pressure 
operation. Thus, he gave illustrations of the water- 
tube boiler, designed by himself and Mr. H. E. Yarrow 
jointly, and of the cylinders and running gear. The 
locomotive designer, however, while interested in these 
special features, naturally has to consider the machine 
as a whole, and how the several requisite parts can be 
worked in together, a matter often entailing much con- 
trivance. A radical departure in one direction means 
considerable change in others, for the old limits still 
have to be observed as regards loading gauge, weight, 
&c. This became evident in the discussion on the 
paper, during which reference was made to features 
of the locomotive which were not mentioned in it. 

In one part of his paper, Mr. Gresley drew attention 
to the changes involved by the unusual type of boiler, 
in the methods adopted for attaching this to the frame, 
and in order to bring this and other features of this 
locomotive more prominently to notice, we now repro- 
duce, by the courtesy of Mr. Gresley, additional 
drawings relating to it. In our special Plate XX, with 
this week’s issue of ENGINEERING, we give, in Figs. 
1 and 2, respectively, a sectional elevation and plan 
of the engine, supplementing these with Figs. 3 to 11 
on pages 358 and 359. In a subsequent issue we 
propose to give further illustrations relating to other 
features of interest. 
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It will be remembered that the paper referred to 
contrasted the usual method of attaching the so-called 
locomotive-tyne boiler to the frame, by the front tube 
plate or smokebox and accommodating the back end in 
expansion brackets, with the method adopted in 
No. 10,000 of fixing the front end of the large steam 
drum to a high saddle, and carrying the back end by a 
vertical flexible plate, also extending up to the steam 
drum. The arrangement at the front is illustrated by 
Figs. 3 to 6, on this page. The saddle is a steel casting, 
2 ft. 10 in. long, and having a ruling thickness of jin. It 
is designed with four bulbed ribs and spans the distance 
between two large vertical plates, } in. thick, extending 
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up from the engine frames. The latter are 1} in. thick 
and the saddle-support plates overlap the frame plates 
for a length of 6 ft. 1} in., and a depth of 1 ft. 2} in., the 
lap joint being effected by riveting. The saddle support 
is stiffened transversely by means of a cross-stay of 
}-in. plate, cut away in the centre, as shown in Fig. 4. 
This is bolted to the saddle casting at the top and 
fitted with double angles below, for use in connection 
with the casing. 

The steam drum, as described in Mr. Gresley’s 
paper, is forged with projections, machined to fit 
the saddle fore and aft, thus preventing longitudinal 
movement relative to the frames at this end of the 














boiler. The drum is held down by two 3 in. by ? in. 
straps, drawn tightly down to the saddle by screws and 
nuts as shown. As stated, at the back end the steam 
drum is supported by a plate, which is of triangular 
shape, carried down and attached to the frames, thus 
giving lateral stiffness with longitudinal flexibility, 
allowing for expansion at this end. The use of a 
plate of this character as a boiler support is an 
interesting development. On a lesser scale, such 
plates have been employed for many years under 
boiler barrels, especially in American practice, in which 
they were adopted to make the combination of boiler 
and bar frames stiffer without preventing expansion 
of the boiler. 

The smaller drums of the boiler are suspended by 
the tubes, and side movement is prevented by lugs fixed 
to them and free to slide in longitudinal grooves. The 








slots in which these lugs work may be seen in the 
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cross-stays in the plan, Fig. 2, in one case just ahead 
of the middle coupled axle and ahead of the grate, 
and in the other case ahead and to the rear of the 
leading trailing axle, the guides for these back drums 
being brackets fixed to the outside frames. At the 
front end of the front bottom drums, stops are fur- 
nished. These are shown in Fig. 6, and may be seen 
best in position in Fig. 5. These stops prevent any 
forward movement of the bottom drums, and conse- 
quent strain on the water tubes and joints, when 
shunting or braking. 

The position of the superheater headers is indicated 
in Figs. 3, 4 and 5. The superheater elements pass 
through the opening shown in Fig. 4, in the saddle 
stay plate, as will be evident from Fig. 1. The photo- 
graph reproduced in Fig. 7, on this page, is of the engine 
frame ready to receive the boiler, and clearly shows 
the saddle and straps provided to secure the top drum. 
At the rear end may also be seen the guide brackets 
for the outside drums as described above. 

In connection with Mr. Gresley’s paper, we repro- 
duced drawings of the high and low-pressure running 
gear, and also drawings of the high-pressure cylinders. 
The latter are placed between the frames, well ahead 
of the bogie centre. The low-pressure cylinders are 
outside, with their centre line slightly to the rear of 
the bogie centre. Between the main frames in line 





with the low-pressure oylinders is the combination 





casting illustrated in Figs. 8 to 11, above. This 
embodies the exhaust branch pipes leading from the 
four exhaust openings on the right and left-hand 
cylinders to the central opening, over which is placed 
the blast pipe. The casting, however, also acts as 
a stiff cross stay between the frame plates, and a 
flanged diaphragm inside it serves the purpose of the 
usual yoke or motion plate for the high-pressure gear. 
This diaphragm is shown below the branch pipes in 
Fig. 9, and is well seen in the general drawing, Fig. 1. 
From these it will be clear that this plate supports the 
top slide bars for the high-pressure cylinders. 


(To be continued.) 








INSTITUTION OF WELDING ENGINEERS PRIZE Com- 
PETITION, 1930.—The winner of the Operatives Prize 
Competition, 1930, organised by the Institution of Weld- 
ing Engineers, is Mr. E. Storey, of Billingham. At a 
meeting of the Institution, held in London, on February 
12, the gold medal, the prize, and a certificate were 
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handed to Mr. Storey, who then read his paper, “‘ Welding 
Practices and Methods Based on My Own Experiences.” 
Silver medals were also handed to competitors whose 
papers were highly commended. 





ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—tThe names of the successful candidates in the eighth 
annual competition, held under the auspices of the Asso- 
ciation of Supervising Electrical Engineers, for the shield 
presented by Mr. W. E. Highfield, have been made public. 
In the members’ section, the winner of the shield and 
of the first prize, the value of which is five guineas, is 
Mr. D. J. Williams ; the second prize, worth four guineas, 
has been secured by Mr. G. H. Conway; and the third 

rize, of a value of three guineas, has been awarded to 
. E. J. Wells. In the associates’ section, the first and 
second prizes, worth five and three guineas ee 
have been won by Mr. F. Anderson and by Mr. J. W. 
Hutchings. The presentation of the shield and prizes 
took place at the annual dinner of the Association, held 
on February 21 at the Hotel Great Central, London. 
The office of the association is at Chalmers House, 
43, Russell-square, London, W.C.1. 








We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, the 
reference number given being quoted in each case. 

Railway Wagons.—The South African Railways and 
Harbours Administration proposes to call for tenders for 
the supply of four-wheeled, open, drop-sided steel 
wagons, type ES2 (Ref. No. G.X. 10,185), bogie fruit 
wagons, type O.Z.R.7 (Ref. No. G.X. 10,186), eight- 
wheeled hopper steel bogie wagons, type A.8, 100,000 Ib. 
capacity (Ref. No. G.X. 10,187), and eight-wheeled, 
high-sided steel bogie wagons, type B.29, 84,000 Ib. 
capacity (Ref. No. G.X. 10,188). All of 3 ft. 6 in. gauge. 
Further Reference for all the above, G. 10,200. 

Bridgework.—The supply of structural bridgework 
amounting to 1,480 tons of steelwork, bedplates, chequered 
plates, bolts, nuts, rivets, etc. The South African Rail- 
ways and Harbours Administration, Johannesburg ; 
April 20 (Ref. No. G.X. 10,189). 

Pumping Sets.—The supply of two small pumping 
sets and two centrifugal pumps and motors. The Munici- 
pality of Singapore ; April 30 (Refs No. G.X. 10,192). 

Steel Rails.—The supply of light and heavy steel rails, 
new or second-hand, up to a total quantity of 5,500 tons. 
The Ministry of Finance, Survey of Egypt, Cairo; June 6 
(Ret. No. G.X. 10,193). 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


: MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Producers of Cleveland 
pig are apparently determined to regulate output 
to requirements, and a furnace manufacturing basic 
iron is going out of operation. The situation is very 
far from satisfactory, but ironmasters are in a strong 
statistical position, and adhere firmly to the fixed 
minimum prices that have ruled for some time for home 
trade. Most of the limited output is absorbed at makers 
own consuming works, and sales are almost confined 
to direct dealings between producers and home users 
who have to come on the market for supplies. Export 
demand is still quite trifling, and obstacles to trans- 
actions with pig users in Scotland are no less difficult 
to overcome. Merchants have little iron to offer. For 
home consumption, fixed figures stand as follows: No. 1 
grade, 61s.; No. 3 g.m.b., 588. 6d.; No. 4 foundry, 
57s. 6d. ; and No. 4 forge, 57s. 

Hematite.—-East Coast hematite prices are easier, 
though output is not excessive, and second hands are 
understood to have lightened their holdings considerably. 
Certain makers have substantial stocks, but one firm 
so placed refuses to ‘sell on terms obtainable. Others, 
however, are stated to have entered into contracts at 
lower prices than have been ruling for some time. 
Buyers report no difficulty in covering their requirements 
on the basis of ordinary qualities at 68s., and that they 
have purchased from second hands at rather less. 

Foreign Ore.—There is virtually no market for foreign 
ore. The nominal price of best rubio remains at 16s., 
cif. Tees. 

Blast-Furnace Coke.--Supply of Durham __blast- 
furnace coke is plentiful, and prices are weak. Offers 
to sell good medium qualities at 16s., delivered to works 
in this area, have not induced users to negotiate at all 
extensively for supplies. 

Manufactured Iron and Steel.—Recognised market 
rates for manufactured iron and steel remain steady, but 
much plant is still idle. Branches producing railway 
requisites and constructional steel have a fair amount 
of work to execute, but departments engaged on turning 
out shipbuilding material are urgently in need of orders. 
Common iron bars are 101. 10s. ; best bars, 11/. ; double 
best bars, Lil. 10s.; treble best bars, 12/.; packing 
(parallel), 8/.; packing (tapered), 10/.; steel billets 
(medium), 7/. 2s. 6d.; steel billets (hard), 77. 12s. 6d. ; 
iron and steel rivets, 111. 5s. ; steel ship plates, 81. 15s. ; 
steel angles, 8/. 7s. 6d.; steel joists, 87. 15s.; heavy 
sections of steel rails, 8/. 10s, for parcels of 500 tons 
and over, and 91. for smaller lots ; fish plates, 12/7. 10s. ; 
black sheets (No. 24 gauge), 8/. 10s.; and galvanised 
corrugated sheets (No. 24 gauge), 111. 

Scrap. —A moderate business is passing in heavy steel 
scrap at prices up to 468., but other descriptions are in 
me demand. Borings are offered at 25s., and turnings 
at 30s. 








PersonaL,—-Mr, Alan J. Grant has been elected 
President of the National Federation of Iron and Steel 
Manufacturers for 1932.—Dr. W. Rosenhain, F.R.S., 
Superintendent of the Metallurgy Department, National 
Physical Laboratory, Teddington, is retiring from that 
position at the beginning of June next, and will take up 
consulting work.—On Monday next, Mr. W. H. Patchell 
is removing from 64, Victoria-street, to 82, Victoria- 
street, Westminster, London, $.W.1.—-Mr. Robert Lowe, 
A.M.I.Mech.E., formerly representative for Messrs. Kryn 
and Lahy (1928), Limited, has now joined Messrs. The 
Lowmoor Foundry, The Old Works, Lowmoor, Yorkshire, 
as technical representative, with offices at 3, Victoria- 
street, Westminster, London, S.W.1.—The Board of 
Trade have appointed Mr. W. McAuslan, Deputy 
Engineer Surveyor-in-Chief, to be Engineer Surveyor-in- 
Chief and Inspector of Testing Establishments in their 
Mercantile Marine Department, in succession to Mr. 
A. E. Laslett, 1.8.0., en retires on April 30 next. 
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BOOKS RECEIVED. 


Rechenschablonen fiir harmonische Analyse und Synthese. 
By P. Teeesest. Berlin: Julius Springer. [Price 
18 marks. } 

Department of Scientific and Industrial Research. Report 
of the Water Pollution Research Boards for the Year 
ended June 30, 1930. With Report of the Director of 
Water Pollution Research. London: His Majesty's 
Stationery Office, [Price 9d. net.] 

State of Illinois. Division of the State Water Supply : 
Bulletin, No. 29. Studies on Two Stage Sludge Digestion, 
1928-29. Urbana Ill.: State Water Survey. 

Minutes of Proceedings of the Institution of Civil Engi 8. 
Vol. 229, 1929-30. Part I. Edited by H. H. Jerrcorr, 
London : Offices of the Institution. 

Die Echelsbacher Briicke. Der wettest gespannte Melan- 
bogan. By Dr.-Inc. Ferpinanp Dit and Dipt.-INe. 
Rupotr GerHart. Berlin: Wilhelm Ernst & Sohn. 
[Price 8.40 marks. ] 

Dreiundzwanzigste Berichtfolge des Kohl 
des Reichskohlenrates. Das Schrifttum aber Kohlen- 
staub. By O. Knasner. Berlin: V. D. J. VERtaa. 
G. m. b. H. [Price 6 marks. ] 

Automobile Engineers Pocket Book of Rules, Tables and 
Data, By H. Kerr THomas. London: E. and F. N. 
Spon Ltd. [Price 6s. net.] 

Air Ministry. Air Publication No. 1139. Jaguar, 
Mark IVC Aero Engine. Third edition. [Price 4s. 
net.] No. 1393. The Bristol Bulldog Mark II Aero- 
plane. [Price 2s. 6d. net.] No. 1394. Bristol Jupiter 
Series VII and VIIF Aero Engines. [Price 5s. net.] 
London: His Majesty’s Stationery Office. 

The Manufacture of Artificial Silk (Rayon) with Special 
Reference to the Viscose Process. By E. WHEELER. 
Second and revised edition. London: Chapman and 
Hall, Limited. [Price 12s. 6d. net.] 

Transactions of the Institution of Engineers, Australia. 
Vol. IX, 1928. Sydney: Offices of the Institution. 
Rationalisation. By James A. Bowre. London: Sir 

Isaac Pitman and Sons, Limited. [Price ls. net.] 

Fuel Oils and Their Applications. By H. V. MiroHEtu. 
Second edition, revised by A. Grounds. London: 
Sir Isaac Pitman and Sons, Limited. [Price 5s. net.] 

Der Ausgleich des Gebirgsdriickes in grossen Teufen beim 
Berg- und Tunnelbau. By Dr.-Ina. Kurt Len. 
Berlin: Julius Springer. [Price 4-80 marks.] 

A Biographical Sketch of Francis James Blight, F.R.S.E., 
Publisher. By Grorcz Hawker. London: Elliot 
Stock. [Price 10s. 6d. net.] 

Der Modellbau, die Modell and Schablonen formeres. By 
Ricuarp Lower. Berlin: Julius Springer. [Price 
17-50 marks. } 

United States Bureau of Mines. Mineral Resources 
of the United States. 1:5. Gold, Silver, Copper, Lead, 
and Zinc in the Eastern States in 1929. Mine Report. 
By J. P. Duntop. [Price 5 cents.] II: 7. Abrasive 

aterials in 1929. By O. Bowtxs. [Price 5 cents.] 
II: 10. Gypsum in 1929. By R. M. SantMyYERs and 
J. Mippteton. [Price 5 cents.) II: 11. Magnesium 
and its Compounds in 1929. By P.M. Tyter. [Price 
5 cents.] Washington: Government Printing Office. 

The Modern Steam Turbine. By E. O. Krart. Berlin: 
V. D. I. Verlag, G.m.b.H. [Price 20 marks.] 

Umiversity of Illinois. Engineering Experiment Station. 
Bulletin No. 213. Combustion Tests with Illinois 
Coals. By A. P. Kratz and W. J. Wooprurr. 
[Price 30 cents.] No. 214. The Effect of Furnace 
Gases on the Quality of Enamels for Sheet Metal. By 
A. I. ANDREws and E. A. HERTZELL. [Price 30 cents.] 
No. 216. Embrittlement in Boilers. By F. G. Straus. 
[Price 65 cents.]. Urbana, Ill: University of Illinois. 

Smithsonian Institution. Report on the Progress and 
Condition of the United States National Museum for 
the Year ended June 30, 1930. Washington: Govern- 
ment Printing Office. [Price 35 cents.] 

American Society for Testing Materials. Index to A.S.T.M. 
Standards and Tentative Standards as of September, 
1930. Philadelphia: Offices of the Society. 

Gas Installations and Appliances, and Thetr Efficient 
Management. By Atsert T. GitBert. London: 
Crosby, Lockwood and Sons. [Price 8s. 6d. net.] 
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Contrracts.—Messrs. Thermotank Limited, Helen- 
street, Govan, Glasgow, have installed Thermotank 
heating and ventilating systems in the steamships Kenya 
and Karanja and in the motorships Worcestershire, 
MacDhui, Reina del Pacifico, and Achimota.—Messrs. 
Metropolitan-Vickers Electrical Company, Limited, 
Trafford Park, Manchester, are supplying the electrical 
equipment for three 13-ft. Sperry stabilisers which are 
to be fitted on the Italian liner Conte di Savoia, at 

resent under construction at Messrs. Cantieri Riuniti 

ell ’Adriatico, Trieste, for Messrs. Lloyd Sabaudo. The 
stabilisers are for preventing rolling of the ship in heavy 
weather. The mechanical portions of the order are being 
manufactured by Messrs. Vickers-Armstrongs Limited, 
Barrow-in-Furness.—Messrs. The General Electric Com- 
pany, Limited, Magnet House, Kingsway, London, W.C.2, 
have secured a contract from the London Midland & 
Scottish Railway Company for twelve months’ supply of 
Osram lamps of the standard and train-lighting types.— 
Messrs. George Fletcher and Company, Limited, Masson 
Works, Derby, have obtained an order for engineering 
plant in connection with a sugar factory in India. This 
includes the supply of cane milling plant; two steam 
engines; liming, sulphuring and clarifying vessels ; 
evaporator; dry-air pump; filter presses; and the 
necessary cane and bagasse handling plant. The vacuum 
pans, crystallisers, centrifuges and steam-raising plant 
are already in existence.—Messrs. Sir William Arrol and 
Company, Limited, Glasgow, have received an order 
for eight electric capstans from the Clyde Navigation 
Trustees, Glasgow. ; : ae 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—While depressed conditions prevail in 
the local staple trades, one or two favourable develop- 
ments have taken place. Orders are difficult to secure, 
but inquiries are more numerous, and promise to yield a 
fair measure of business. The unsatisfactory state of 
the steel trade generally is reflected in the latest statistics 
relating to the steel output of this district. In January, 
Sheffield turned out 65,100 tons (24,500 tons acid and 
35,500 tons basic), as compared with 105,500 tons in 
January last year—a decrease of over 40,000 tons. 
Compared with December, however, the January figure 
shows an increase. Lincolnshire was similarly affected, 
showing a decrease of over 30,000 tons. The figures 
for February are not likely to reflect any material 
improvement. All the steel-producing sections are 
suffering from the absence of forward business. Contracts 
now being entered into are largely of an oddment nature, 
which, while not representing much in bulk, allow only 
a small margin of profit. Export business is scarce. 
Prices of iron and steel materials are unaltered, as 
follows: Siemens acid steel billets, 91. 10s.; hard basic 
billets, 82. 12s. 6d. to 91. 28. 6d.; medium hard basic 
billets, 71. 2s. 6d. to 71. 12s. 6d. ; soft basic billets, 67. 5s. ; 
Derbyshire foundry pig-iron, 66s.; Derbyshire forge 
iron, 63s. ; crown iron bars, 10/. 5s.; iron hoops, 121. ; 
steel hoops, 9/. 15s. ; and basic-steel scrap, 45s. The fact 
that rationalisation has been responsible for the closing 
down locally of departments producing rails, has resulted 
in Sheffield Corporation having to order 323 tons of 
titanium treated rails and 700 tons of chromium steel 
rails, at a total cost of 13,000/., from Middlesbrough. The 
Corporation, however, have been successful in placing 
contracts locally for points and crossings, 13,000 anchor 
bolts, nuts, and plates, and three tons of fisbbolts, nuts, 
and washers. Messrs. John Brown and Co., Ltd., have 
just completed the manufacture of one of a further 
number of hollow-forged boiler drums. This drum is 
50 ft. long, 65 in. diameter, and weighs 70 tons. It is 
to be used in connection with a power development 
scheme in the South of England. Many of the difficulties 
connected with the manufacture of small castings of 
stainless and rustless steel have now been overcome, 
following long research work. Water taps cast from 
stainless steel are now being marketed. Another important 
development is that new special steels are being tried 
on battleships for turbine blades and for fittings exposed 
to high temperatures. Toolmakers complain of depressed 
conditions. Hacksaws, engineers’ tools, twist drills, and 
precision tools, are progressive lines. The light foundries 
are only moderately employed. 

South Yorkshire Coal Trade.—Dissatisfaction at the 
operation of the quota system is gaining ground. Short- 
time working is compulsory, despite the fact that some 
collieries have fairly good order books. A feature of the 
current position is the improved demand for house coal, 
the colder weather having had the effect of stimulating 
buying. Industrial fuel shows little change. Export 
requirements of most classes of coal do not come up to 
the normal standard. The consumption of foundry and 
furnace coke is only moderate. Gas coke is fairly firm, 
and realises from 23s. to 26s. per ton f.o.b. at Humber 
ports. Quotations: Best branch hand-picked, 25s. 6d. 
to 27s. ; Derbyshire best brights, 20s. to 22s. 6d ; Derby- 
shire best house, 20s. 6d. to 21s. 6d.; screened house- 
coal, 188s. to 19s.; screened house nuts, 15s. 6d. to 
16s. 6d. ; Yorkshire hards, 14s. to 15s. 6d.; Derbyshire 
hards, 14s. to 15s. 6d.; rough slacks, 8s. 6d. to 9s. ; 
nutty slacks, 6s. 6d. to 7s. ; smalls, 3s. to 5s. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

Trade with India.—One of the chief topics in iron and 
steel and heavy engineering circles in the north-western 
area, in the past few days, has been the withdrawal of 
the Indian boycott on British products, and the possi- 
bility of the re-entry of local manufacturers into that 
market on a competitive basis once more, after an 
interval of nearly a year. Prior to the embargo, India 
absorbed comparatively large quantities of locally- 
manufactured railway materials, machinery of various 
kinds, and steelwork for development schemes. Although 
the present economic situation in India does not permit 
of the placing of extensive orders, it is felt that the 
removal of the friction is, at any rate, a step in the right 
direction, and that local firms will benefit as the improved 
condition of the country permits of orders being released. 
In other directions, the slight improvement in demand 
of the last few weeks is sustained, and structural 
engineers in particular are busier than for some time 
past. 

Useful Contracts.—One of the most acceptable orders 
which has come to Lancashire for several months is that 
secured by Messrs. British Insulated Cables, Limited, 
of Prescot, for the supply of nearly 15 miles of 33,000-volt 
0-25 sq. in. three-core cable of the screened conductor 
type, together with pilot and telephone cables, for Messrs. 

he County of London Electric Supply Company, 
Limited. The value of the order, it is stated, is in the 
vicinity of 93,0007. In the Trafford Park area, Messrs. 
Skipwith, Jones and Lomax, Limited, structural en- 
gineers, are engaged on the construction of steelwork for 
a new London kinema, and have just dispatched one of 
the largest sections, a 30-ton girder. Among other 
orders being carried out by Messrs. The Metropolitan 
Vickers Electric Company, Limited, is one for the 
construction of 51 switches, each weighing 20 tons, for 
the new Battersea Power Station of Messrs. The London 
Power Company, Limited. . The value of this order is ap- 
‘proximately 250,000/. At Reddish, Messrs. ‘The Wharton 
Crane and Hoist Company, Limited, have obtained an 
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order for the construction of two 15-ton transporter 
cranes for the G.W.R. sheds at Park Royal. At Working- 
ton, Messrs. The United Steel Company are engaged on 
the rolling of 20,000 tons of steel rails for South Africa. 
In this district, further orders booked in the steel market 
ensure steady work until the end of April at least. 


Railway Concentration.—On the grounds of economy 
and shortage of work, the services of a further 100 men 
are to be dispensed with at the Horwich locomotive 
works of the L.M.S. Reductions are also to be made 
in the mounting shops at Crewe. At Penistone, the 
closing of the local steelworks, nearly a year ago, deprived 
the town of its main industry, and a further blow is the 
decision of the L.N.E.R. to close its goods locomotive 
department there, and transfer its activities to other 
districts. A happier augury is the statement that the 
L.M.S. contemplate the construction of new works and 
docks at Fleetwood. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—Nothing fresh has happened in 
the Scottish steel trade to give producers any hope that 
a buying movement is at hand, and in fact, the outlook 
is far from reassuring. The mainstay of the local steel 
industry is shipbuilding, and the yards in the Clyde area 
are just about as quiet as they very wellcould be. Orders 
for new tonnage are not being placed by shipowners 
at present, and few are likely until there are some reason- 
able prospects of the freight market showing some 
signs of improving. Heavy steel makers are therefore 
very short of orders, and the only ray of hope for the 
near future is that overseas customers will send along 
some business for spring delivery. The black steel sheet 
makers are also casting their eyes overseas, towards 
India and Canada, for the usual orders expected about 
this time, but these are coming forward very slowly as 
yet. India is known to be short of supplies, and makers 
are hoping now that a new regime is thought to be within 
sight that a good demand will develop. Australia is, 
of course, a dead-letter in the meantime, and little is 
likely from that quarter, but the opening of the St. 
Lawrence next month will probably mean a fair demand 
from Canada. Structural steel is in moderate request. 
Prices are nominally unchanged and are as follows :— 
Boiler plates, 10/7. 10s. per ton; ship plates, 8/. 15s. 
per ton: sections 8/. 7s. 6d. per ton; black steel sheets, 
}-in., 81. per ton; and galvanised corrugated sheets 
(No. 24 gauge), 11/. 7s. 6d. per ton, all delivered Glasgow 
stations. 


Malleable-Iron Trade.—No improvement can be re 
ported in connection with the malleable-iron trade of 
the West of Scotland, and business is as quiet as ever. 
The demand is of a very limited nature and inquiries 
are of little note. The re-rollers of steel bars are also 
extremely quiet, and broken time is common. Market 
quotations are unchanged and are as follows :—Crown 
bars, 101. 5s. per ton for home delivery and 9/. 15s. per 
ton for export; re-rolled steel bars, 6l. 17s. 6d. per ton 
for home delivery and 61. 10s. per ton for export. 


Scottish Pig-Iron Trade.—The Scottish pig-iron makers 
are still very hard up for business, and the limited output 
of to-day canscarcely be disposed of so poor is the demand. 
The import continues, and as the price is much under the 
figure required by the local producers, the latter find 
it very difficult to secure an adequate tonnage. The 
current quotations are :—-Hematite, 74s. per ton, deli- 
vered at the steel works ; foundry iron, No. 1, 76s. per 
ton; and No. 3, 73s. 6d. per ton, both on trucks at 
makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, March 7, was only some 112 tons. Of 
that total, 96 tons went overseas and 16 tons coastwise. 
During the corresponding week of last year the figures 
were 595 tons overseas and 762 tons coastwise, making 
a total shipment of 1,357 tons. 








Tue Late Mr. C. C. Gray.—We regret to note the 
death, after a short illness, on February 4, at his home at 
Colington, Midlothian, of Mr. Charles Curtis Gray, 
Divisional Road Engineer, Scotland, of the Ministry of 
Transport. Mr. Curtis Gray, who was born on April 27, 
1870, was articled to Mr. A. Latham, borough engineer 
and surveyor to the Margate Corporation, and, after 
completing his articles, was appointed engineering assis- 
tant to the Corporation. He spent ten years in Margate, 
and during this time many important works of reclama- 
tion of foreshore and reconstruction of sea walls and pro. 
menades were carried out. He was afterwards appointed 
assistant surveyor to the Malvern Urban District 
Council, his chief then being Mr. (now Sir) Henry May- 
bury. Later, he was appointed successively engineer and 
surveyor to the Urban District Councils of Hayes 
(Middlesex) and Scunthorpe. Early in 1914, Mr. Curtis 
Gray, became engineering inspector on the Road Board, 
and during the early part of the European War was 
responsible for the construction and maintenance of 
camp and military roads throughout East Kent. Subse- 
quently he was transferred to Scotland to undertake 
road work in connection with H.M. Factory at Gretna 
Green, and carried out inspections on all roads in Scotland 
which were of military or naval importance. In 1919, 
Mr. Curtis Gray was transferred as an engineering inspec- 
tor to the Ministry of Transport, and was appointed 
Divisional Road Engineer for Scotland in 1924, which 
appointment he was holding at the’time of his death. 
He was elected to full membership of the Institution of 


-Civil Engineers on’ December 1, 1925. 


301 





NOTICES OF MEETINGS. 





Junior Instirution oF Eneatveers.—To-night, 7.30 
p.m., 39, Victoria-street, S.W.1. ‘‘ Phenol Formalde- 
hyde Moulding Compositions; Manufacture and Use,” 
by Mr. L. Clegg. Friday, March 20, 7.30 p.m. “‘ Some 
Token Systems of Railway Signalling,’’ by Mr. W. S. 
Roberts. 

Society oF CHEMICAL INDUSTRY. CHEMICAL ENGI- 
NEERING GrRouP.—To-night, 8 p.m., Chemical Society, 
Burlington House, Piccadilly, W.1, ‘“‘ The Manufacture of 
Lime,” by Mr. W. J. Rees. 


Roya Instirurion.—Saturday, March 14, 3 p.m., 
Albemarle-street, W.1. ‘‘ Alpha-Rays’”’ (Lecture I1), 
by Lord Rutherford. Friday, March 20, 9 p.m. ‘‘ Sound, 
Sand and Smoke,” by Professor E. N. da C. Andrade. 
Saturday, March 21, 3 p.m. ‘‘ Alpha-Rays’”’ (Lecture 
III), by Lord Rutherford. 

Hut Association oF ENGINEERS.—Saturday, March 
14, 7.15 p.m., Municipal Technical College, Park-street, 
Hull. ‘A History on the Progress of Rudders,” by 
Mr. R. Mayo. 

INSTITUTION OF MECHANICAL ENGINEERS. Graduates’ 
Section: Monday, March 16, 6.45 p.m., Storey’s Gate, 
S.W.l. Annual Lecture: ‘‘ Heavy-Oil and Diesel 
Engines,”’ by Mr. C. Day. Midland Branch : Thursday, 
March 19, 6.30 p.m., Grand Hotel, Birmingham. ‘ Road- 
Making Machinery,”’ by Mr. C. G. Miller. North-Western 
Branch : Thursday, March 19, 7.15 p.m., Engineers’ 
Club, Manchester. ‘‘ Factory Expense from the Manager’s 
Point of View,’’ by Mr. J. McK. Newton. Yorkshire 
Branch : Thursday, March 19, 7.30 p.m., Messrs. Brown 
and Sons, Huddersfield. ‘‘ The Practical Application of 
Gearing,”’ by Dr. H. E. Merritt. London: Friday, 
March 20, 6 p.m., Storey’s Gate, S.W.1. ‘“ Modern 
Methods of Raising Water from Underground Sources,” 
by Mr.’R. 8. Allen and Mr. W. E. W. Millington. 

BRADFORD ENGINEERING Socrety.—Monday, March 
16, 7.30 p.m., Technical College, Bradford. ‘‘ The 
Concrete Side of Reinforced Conecrete,”” by Mr. G. 
MeLean Gibson. 

Roya Society or Arts.—Monday, March 16, 8 p.m., 
John-street, Adelphi, W.C.2. Cantor Lecture. ‘‘ Sound- 
Recording and Reproducing Machines and Their Develop- 
ment *’ (Lecture II), by Capt. A. G. D. West. Wednesday, 
March 18, 8.30 p.m. “Some Aspects of Inter-Imperial 
Trade,” by Lt.-Gen. Sir W. Furse. 


Soctgety or Guass TecHNoLoGy.—Tuesday, March 17, 
6 p.m., Talbot Hotel, Stourbridge. Glass Standards 
Committee Meeting. Wednesday, March 18, 2 p.m. 
‘“Some Notes on the Manufacture and Performance 
of Slip Cast Tank Blocks,” by Mr. P. Haller. “A 
Study of the Properties of Clay Mixtures for Glass 
Melting Pots,’’ by Dr. J. H. Partridge and Mr. G. F. 
Adams. 

Institute oF Metrats.—Birmingham Local Section : 
Tuesday, March 17, 7 p.m. Chamber of Commerce, 
New-street, Birmingham. Joint meeting with Stafford- 
shire Iron and Steel Institute, and Birmingham Metal- 
lurgical Society, ‘‘ The Metallurgy of Some of the Rarer 
Metals,’’ by Dr. C. J. Smithells. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, March 17, 7.15 p.m., Junior Institution of 
Engineers, 39, Victoria-street, S.W.1, ‘‘ Characteristics of 
Electric Lamps as Modified by Modern Methods of 
Manufacture,” by Mr. L. E. Buckell. 

OVERHEAD LINES AssocIATION.—-Wednesday, March 18, 
5.30 p.m., Institution of Electrical Engineers, Victoria 
Embankment, W.C.2. ‘‘ Overhead Line Difficulties,’’ by 
Mr. W. C. Bexon. 

NEWCOMEN Socrety.-Wednesday, March 18, 5.30 
p.m., Caxton Hall, Westminster, S.W.1. “John 
Nuttall’s Sketch Book and Notes on Wrought-Iron 
Detail for Early Locomotives,” by Mr. J. G. H. Warren. 


InstITUTION OF CIVIL ENGINEERS.—Wednesday, 
March 18, 6 p.m., Great George-street, S.W.1. Informal 
meeting. ‘‘ Automatic Hydro-Electric Installations,” 
by Mr. E. N. Webb. Manchester and District Associa- 
tion: Wednesday, March 18, 6.45 p.m., Manchester 
Literary and Philosophical Society, 36, George-street, 
Manchester. Annual General Meeting. ‘‘ Municipal 
Practice,” by Mr. J. Chadwick. Yorkshire Associa- 
tion: Wednesday, March 18, 7.30 p.m., Grand Hotel, 
Sheffield. ‘‘ Surface Combustion of Gas and its Appli- 
cation to Industry,” by Mr. C. Chubb. Birmingham 
and District Association: Thursday, March 19, 6 p.m., 
Chamber of Commerce, New-street, Birmingham. 
“The Work of the Water-Pollution Research Board of 
the Department of Scientific and Industrial Research,” 
by Dr. H. T. Calvert. 

Royat METEOROLOGICAL Socrety.—Wednesday, 
March 18, 7.30 p.m., 49, Cromwell-road, South Ken- 
sington, 8.W.7. ‘‘ Navigation from Viking Period to 
Present Day in Relation to Science and Meteorology,” 
by Comm. E. C. Shankland. 

Roya AERONAUTICAL SocrETy.—Thursday, March 19, 
6.30 p.m., Royal Society of Arts, John-street, Adelphi, 
W.C.2. ‘‘ Research in the Berlin Technische Hoch- 
schule,” by Dr. W. Hoff. 

ILLUMINATING ENGINEERING Socrety.—Thursday, 
March 19, 7 p.m., Institution of Electrical Engineers. 
Victoria-embankment, W.C.2. ‘Modern Domestic 
Lighting,” by Mr. H. T. Young. 

INSTITUTE OF BritTIsH FOUNDRYMEN.—London Branch : 
Thursday, March 19, 8 p.m., Edibell Sound Film Appar- 
atus, Limited, 89, Wardour-street, W.1. ‘‘ Some’ Prac- 
tical Notes on Foundry Sands,” by Mr. J. L. Francis. 





Sheffield and District Branch: Friday, March 20, 7.45 





p.m., Albany Hotel, Sheffield. ‘‘ The Manufacture of 
High-Class Marine Propellers,’”? by Mr. W. Lambert. 

NortH-East Coast Institution oF ENGINEERS AND 
SHIPBUILDERS.—Friday, March 20, 6 p.m., Mining 
Institute, Newcastle-on-Tyne. ‘‘ Corrosion with Refer- 
ence to Boilers,’’ by Mr. T. Millican. 








NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 


The Coal Trade.—In spite of reduced outputs caused 
by the 7$-hours’ day, and the operation of the quota 
limiting the production of collieries well placed for 
orders, outputs generally were in excess of requirements, 
and, consequently, buyers not tied to named coals could 
obtain their needs without difficulty. In isolated cases 
large coals were comfortably stemmed, but buyers 
with a range of options experienced no trouble in secur- 
ing supplies at schedule prices, while smalls were so 
ample and the demand so poor that in many cases 
collieries were compelled to bank a proportion of their 
current output, owing to their inability to secure suffi- 
cient orders to clear wagons. Sized coals, too, have 
developed irregularity, for while beans and peas were 
moderately well placed, nuts were patchy and ranged 
from 19s. to 22s. Duffs, on the other hand, were plenti- 
ful, and in exceedingly poor demand. Shipments follow 
a downward course, the total for last week at 321,000 
tons, being 14,000 tons below that of the preceding six 
days, and 233,000 tons less than a year ago. 

The Wages Award.—The wages award of the inde- 
pendent chairman of the South Wales Coal Board has 
not given satisfaction to either the coalowners or the 
men. As was to be expected, the award was in the 
nature of a compromise between the demands of both 
sides. The minimum wage has been lowered from 
28 per cent. above the 1915 standard, to 20 per cent., 
and subsistence pay from 7s. 103d. per day to married 
men with families to 7s. 6d., and for married men without 
families to 7s. 3d., and for single men to 7s., while 
single men with family responsibilities are to receive a 
subsistence wage of 7s. 6d. per day from March 1. So 
far as the coalowners are concerned, the award is not 
sufficient to cover the extra cost of the shorter working 
day, while the men contend that the conditions set up 
by the award are intolerable, and a delegate conference 
of the South Wales Miners’ Federation has been called 
for Monday next to consider what can be done to improve 
the position. The men employed at the Cambrian, 
Glamorgan and Blaenclydach collieries, numbering 
about 7,000, came out on strike on Monday as a protest, 
but on Wednesday those employed at the Cambrian pits 
returned to work. The stoppage had no influence on 
the market, for with supplies of all classes of coal plenti- 
ful, shippers experienced no difficulty in obtaining their 
requirements, or substitutes in the case of boats loading 
coals affected by the stoppage. 

Move from Bristol to Newport.—Messrs. Guest, Keen 
and Nettlefolds’ galvanising department at Bristol 
is being transferred to Newport on the grounds of 
economy. At present the sheets are prepared at New- 
port and sent to Bristol, and often sent back to Newport 
for shipment. In future the whole of the process, so 
far as export sheets are concerned, will be done at New- 
port. 

Iron and Steel.—Shipments of iron and steel goods 
last week totalled 6,934 tons, against 9,889 tons in the 
preceding week. Exports of black-plates and sheets 
increased from 616 tons to 1,200 tons, of galvanised 
sheets from 419 tons to 524 tons, and of other iron and 
steel goods from 896 tons to 1,411 tons, but of tinplates 
decreased from 7,959 tons to 3,800 tons. 








Sicnt Grass FoR STEAM-TRAP OvuTLETS.—A useful 
fitting to enable the flow of fluids in pipe lines to be 
observed, has recently been placed on the market by 
Messrs. Drayton Regulator and Instrument Co., Ltd., 
West Drayton, Middlesex. It consists of a screwed or 
flanged body containing a pair of curved baffles and 
fitted with a strong glass cover, so that the flow of fluid 
round the baffles can be observed. It is particularly 
useful for fitting in the discharge pipes from steam traps 
where the outlet is at some distance from the trap or 
where a number of traps discharge into the same pipe 
line, since it enables any continuous leakage to be de- 
tected at a glance, but there are obviously ge | other 
applications for the fitting in connection with the flow 
of liquids generally. The fittings are made in sizes 
suitable for pipe lines ranging from } in. to 6 in. in bore. 





THE IsHERWOOD SysTeEM or SHIP CONSTRUCTION.— 
The annual return issued by Messrs. Sir Joseph W. Isher- 
wood and Company, Limited, 4, Lloyd’s-avenue, London, 
E.C.3, shows that 48 vessels, having an aggregate dead- 
weight-carrying capacity of 420,560 tons, and in the 
construction of which the ‘Isherwood system was 
employed, were completed ‘or commenced during 1930. 
It is inevitable that the contracts “ox during 1930 
constitute a large decline from those placed in the previous 


ear, the figures for which were 126 vessels and 1,183,980 . 


ton It should be refrembered, however, that 1929 
was an exceptionally good year for tankers. The totals 
for 1930 include the two tank turbine steamships, 
G. Harrison Smith and W. S. Parish, each of 20,600 tons 
deadweight-carrying capacity, built by Messrs. The 
Federal Shipbuilding and Dry Dock Company, Kearney, 
New Jersey, U.S.A., for Messrs. The Standard Shipping 
Company. The totals also include the 18,000-ton 
deadweight whale-oil factory ship Sir James Clark Ross, 
nine oil-tank ships of 14,750 tons deadweight, and’ five 
oil-tank ships of 16,200 tons deadweight. 
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Drart REGULATIONS FOR JiB CRANES. ---Attention has 
from time to time been drawn in the annual reports of 
the Chief Inspector of Factories to the serious accidents 
occurring in connection with the use of jib cranes in 
factories and other premises under the Factory and 
Workshops Acts. When cranes are properly tested and 
adequately examined and maintained, and precautions 
are taken to avoid overloading, the failures reported 
have been comparatively few. If such arrangements 
were more widely observed, the number of accidents 





CaIssoN FOR Pier 2], IN FOREGROUND. 











should be very materially reduced. The Home 
Secretary has therefore decided that steps should be 
taken by means of Regulations to ensure that such 
precautions are generally adopted in premises under 
the Factory Acts. He has, accordingly, certified, in 
pursuance of Section 79 of the Factory and Work- 
shops Act, 1901, that the use of jib cranes is dan- 
gerous, and has issued draft Regulations dealing with 
this matter. 
cation to the Factory Department, Home Office, London, 
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Fie. 10. Prer 25 UNDER CONSTRUCTION. 


S.W.1. Any objection with respect to the draft Regula- 


Copies of these may be obtained on appli- | tions must be sent to the Home Secretary within forty 
days from March 3. 
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THE REALITIES OF INDUSTRY. 

Iv is often, perhaps rather complacently, assumed 
that as trade everywhere is bad and we are only 
suffering with the rest of the world, when conditions 
improve we shall equally profit with our competitors. 
Unfortunately, this is not necessarily true. The 
unemployment figure in Great Britain was 10 per 
cent., when in other countries it was zero. More- 
over, our costs of production are higher than those 
elsewhere, because, as has often been pointed out, 
our wage levels are higher, our social services are 
more expensive and our taxation is more onerous. 
In Germany, for instance, taxation per head stands 
at less than half what it does in this country, while 
in Belgium and Italy it is lower still. The difference 
between the costs of social services in England and 
Germany is about the same, while the expenditure 
under this heading in Belgium and Italy is only 
7 and 4, respectively, if we take our own figure at 
100. Wage levels in Germany are 25 per cent. less 
than in Great Britain, while in France, Belgium 
and Italy they are about half. These statistics 
indicate without any further argument why our 
exports of machinery are declining, why the value 
of imported machinery has increased much more 
than the value of British machinery exported, 
and why our exports as a whole have fallen 20 per 
cent. since 1913, though the trade of the world 
has increased by 25 per cent. Approximately, 
these figures are known generally. Their actual 
amounts, as quoted above, are from a recent state- 
ment, entitled The Industrial Situation prepared 
by the National Confederation of Employers’ 
Organisations. It is somewhat cynically remarked 
in this document that the disparities between this 
and other countries, to which we have referred, will 
not be removed by the attempts of the International 
Labour Organisations at Geneva to level up indus- 
trial conditions, since experience during the last ten 
years has amply shown that our competitors are 
reluctant to do anything which would reduce their 


The vital point to notice, however, is that our 
export trade 1s essential, not only to our well-being, 
but to our very existence as a nation. For condi- 
tions are such that we have to import 60 per cent. 
of our food supplies and a large part of our raw 
materials, and to pay for these we must sell goods 
and services in foreign markets in competition with 
other nations, against whom, for the reasons we 
have already stated, we are heavily handicapped. 
This handicap can only be removed by reducing our 


60 | costs, and in no other way. The maladjustment of 


wage levels, excessive public expenditure, and legis- 
lative restrictions have, however, made any steps in 
this direction very difficult, owing to the rigidity 
they have introduced. This rigidity is well illus- 
trated by the fact that it is now our non-exporting 
industries which determine the standard of our 
wages, so that a vital safeguard, which formerly 
linked this item in the balance-sheet with the price 
which our goods could command in the world’s 
markets, has disappeared. It is further accentuated 
by high unemployment benefits, by grants to local 
authorities, which enable them to pay higher wages 
than the exporting industries can afford, and by 
the existence of statutory wage-fixing machinery. 
The result is that the trades unions are disinclined 
to allow wages to be adjusted to a level at which 
the unemployed can be absorbed, and the hands 
of the employers are tied, while those of their 
competitors are free. 

It is therefore recommended in this document that 
the whole subject of unemployment insurance should 
be reviewed and that, in the meantime, the rates of 
benefit should be reduced by 334 per cent., that 
even this reduced amount should be restricted to 
those who have atleast six contributions to their 
credit for each benefit they draw, and that the 
remainder of the unemployed should be dealt with 
through a special fund on a means-test basis. It is 
also recommended that the Government, being the 
largest sheltered industry, should immediately 
review the wages it pays in relation to those existing 
in the exporting industries, and should appeal to 
'local authorities to adopt a similar policy, that no 
further civil Service or local Government servants 
should be recruited, that expenditure on social 
services should be restricted to a sum considerably 
less than the 400,000,000/. spent in 1929, and that 
no legislation should be introduced, or proceeded 
with, which would in any way add to the burden of 
industry. 

These proposals, it is only fair to add, follow very 
closely those laid down in an interesting document 
issued by the Engineering and Allied Employers’ 
National Federation, shortly before Christmas. The 
latter compilation naturally dealt more particularly 
with our own industry, and is for that reason 
worthy of close attention. It also formed the basis 
of a speech which was delivered by Sir Allan Smith 
at a conference between the Federation and repre- 
sentatives of the various trade unions concerned. 
In this he reviewed not only the position of the 
engineering industry as regards its customers and 
competitors, but the various agreements and other 
factors which at present control the wages and 
working conditions. The position in the engi- 
neering industry, which differs in no fundamental 
particular from that of the majority of others 
in the country, has already been indicated, and 
it would seem that the Engineering Employers’ 
Federation seek to bring about an improvement 
in them by modifying the conditions without 
unduly disturbing the rate of wages. The argu- 

ment for maintaining, or at least not reducing, 
the latter is a good one, since skilled employees are 
at present being paid no more, and sometimes 
less, than less skilled employees in the sheltered 
trades. But if this maintenance is to be achieved, 
there are good reasons why such matters as the 
length of the working week, overtime, the organisa- 
tion of shifts, and payment by results should be 
examined and, if necessary, adjusted so as to give 
the employers a freer hand in carrying out their 
arduous task. 

If these matters can be discussed between the 
employers and trade unions with good will on both 
sides, the method appears more likely to achieve 
the desired results than those put forward by the 
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fighting power. For this, they can hardly be blamed. 


National Confederation of Employers’ Organisations. 
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The evidence given at the inquiry into the wages 
of railwaymen and a remark made by Mr. W. H. 
Hutchinson, of the Amalgamated Engineering 
Union, that employees no less than employers view 
the general condition of industry with alarm, and 
would be willing to make sacrifices to secure a 
change in the position, provided they have some 
assurance that those sacrifices would have the 
desired result and that they would not all be on 
one side, both show that the attitude of those most 
concerned is reasonable—in a word, that the 
problem will be considered on its merits and not 
with a political bias. One may trust that some 
progress towards improvement may follow from 
the meeting between the Engineering and Allied 
Employers’ National Federational and various 
trade unions last Wednesday, which resulted in the 
setting up of a joint committee representing the 
employers and the engineering unions, to consider 
the various proposals for the modification of work- 
ing conditions, which have been put forward. 


POSTPONED RESEARCH. 

In these days it is a truism to say that the 
country’s paramount economic need is greater 
production and less expense. The bare fact that 
since the war the nation has to find four times as 
much as before for the service of its budget would 
be conclusive in itself, and unfortunately the 
conclusion is emphasised by other well-known 
economic circumstances. Unfortunately, also, it is 
easier and more popular to talk about retrenchment 
than to apply it, and there is no lack of a body of 
stalwart opinion to draw the inference that the 
retrenching operation should be performed drastic- 
ally. There are doubtless many kinds of expen- 
diture that in times like the present can be dealt 
with safely by a Procrustean method. Measures, 
for example, for increasing the amenities of life, 
which might be legitimate in prosperous times, 
should doubtless be curtailed drastically in the 
present economic conditions. Expenditure, on the 
other hand, that is reasonably likely in a not 
distant future to increase production, or to secure 
economies, or to prevent losses that would prob- 
ably occur if they were not undertaken, are in a 
different category. In so far as they tend to 
prevent losses they are closely analogous to insur- 
ance, and the most thrifty reformer would take 
care that his economies did not allow his policies of 
insurance to lapse, if their amount did not exceed 
the value of the assets insured. Directly or indi- 
rectly, the 800,000,000/. per annum of our national 
expenditure, like the rest of the outgoings of the 
country, has to be provided by industry, and in 1916, 
what was equivalent toa policy of insurance against 
some forms of loss, was taken out. The policy was 
taken out by the Department of Scientific and 
Industrial Research, and extends practically over 
the whole range of British manufacturing industry. 
Whether compared with the amount of production 
and exports affected by it, or with the annual 
obligations that they have to provide the means of 
meeting, the premium, which stands at present at a 
little over half a million sterling, seems on the face 
of it to be rather on the low side than the high. 
In various directions it has already bee1t more than 
covered by savings effected in one industry and 
another through the results of its work, and there is 
no reason to doubt that it will be equally fruitful 
in the future. There seems, however, to be some 
question whether as yet those who administer the 
policy have fully realised its value or the necessity 
of extending it to still furthe~ activities. Doubt- 
less, each case has to be judged on its merits; but 
in the report of its work for the year 1929-1930, 
which has just been published, two examples occur 
in which it is failing to take the action that seems 
to be necessary on its own statement of the facts. 

Each of these matters has been under the Depart- 
ment’s attention repeatedly and for some years. In 
the introduction to the report of the Advisory Council 
for the year 1927-1928, attention was called to the 
distinction between many of the products of the 
newer and of the older industries. In that respect 
unlike the dynamo, ‘the turbine, the internal-com- 
bustion engine, and the aeroplane, in which engine- 
ering practice has co-operated with the latest scienti- 





fic knowledge and methods, some modern equipment 
of older industries seems based on the scientific 
knowledge of previous generations, into which 
practice has introduced ingenious changes, the 
extent and value of which cannot be measured. 
Among the machines quoted as showing such as yet 
unmeasurable changes was the locomotive engine, 
and the hope was expressed that, as the result of 
conferences which had been held a short time 
before, a national organisation for locomotive re- 
search might enable the performance and thermal 
efficiency of locomotives to be tested accurately. 
Towards the end of 1927, in fact, it was urged on 
behalf of the railway companies that such a testing 
station would be of national advantage in saving 
fuel, unifying designs and thus simplifying manu- 
facture, and enabling fresh devices for improving 
the performances of locomotives to be tested 
accurately. All the railway companies and the 
private manufacturers of locomotives agreed with 
this view, and the Department appointed a strong 
committee to examine thoroughly such questions 
as plant and equipment, site, expenditure for 
capital and upkeep, and method of management. 

This committee, which represented adequately the 
railway companies, locomotive builders and consult- 
ing engineers, together with two university profes- 
sors and a representative of the Crown Agents for 
the Colonies under the chairmanship of Sir Alfred 
Ewing, reported during the year now under review, 
unanimously recommending the proposal, and 
submitting a detailed scheme for carrying it out. 
The Department’s Advisory Council expresses the 
opinion that there can be no doubt of the usefulness 
of such a station. For the last twenty years we 
have advocated such a plant in this country, having 
recognised their value while the general opinion 
held them up to ridicule. Apart from its value to 
British railway companies, it seems in effect to be 
necessary for competition in the export trade. The 
Purdue and the Pennsylvania Railroad plants have 
both done work of great value; another is being 
built in France. The particulars given recently in 
our review of the engineering outlook in respect to 
the locomotive industry has shown that last year the 
German export of locomotives had suddenly in- 
creased, and become equal to our own, as it was 
before the war. The Council declare themselves, in 
fact, to be impressed with the importance of the 
proposal, and to agree that the station should be 
managed by a body analogous to a research asso- 
ciation. Yet it breaks off without expressing any 
decision as to whether and to what extent the 
Department would give such an organisation the 
support, without which it seems hardly likely that 
in these times anything will be done. 

The second example relates to work contemplated 
to be done at the Department’s Fuel Research 
Station, in providing and working full-sized units 
of coke ovens. The proposal was described in the 
report for 1928-1929, which mentions that the 
advisability of such work had been considered 
some years previously, but had been postponed 
owing to the urgency of other large scale work. 
By the date of that report, however, this urgency 
had decreased, and it was decided that the Fuel 
Research Board should submit a considered report 
on the subject. This report was received during 
the year now under review. It included in its 
recommendations the provision of experimental 
coke ovens at an estimated capital cost of 50,0001., 
and the investigations to which it was proposed 
to apply this plant were in close relation with the 
general researches into the economic utilisation 
of the national coal resources, for which the Fuel 
Research Station was primarily established. At 
the present time, the coals thought suitable for 
coking are specified very strictly, and a shortage 
of such material is thought likely to occur, with, 
of course, a corresponding rise in price, unless 
means are found for extending the range of coals 
that can be used. The iron and steel industries 
have difficulty enough to hold their own without 
a rise in the price of coke, which constitutes 30 to 
40 per cent. of their own prime cost. The coal 
mining industry, again, would be served if means 
were found for using coals which at present are 
thought unsuitable for coking, and the gas industry 








might find advantage in a more accurate know- 


ledge of the working of coke ovens, which may be 
a desirable alternative to retorts. It is to be 
observed also that, according to the recent report 
of the Area [Gas] Supply Committee, the prospect 
of an extended demand for coke, at least in the 
great industrial districts with which that Committee 
was concerned, is very much smaller than that of 
a larger demand for gas. It seems, therefore, as 
though the difficulty of balancing the two products 
might be relieved if an improvement in the quality 
or a reduction of the cost of metallurgical coke 
stimulated an export trade in it. These advant- 
ages, which to a greater or lesser extent seem certain 
to follow on the work proposed to be done, are 
supplementary to the increased knowledge that 
would be gained by the coke-oven industry itself, 
in regard to the most satisfactory designs of coke 
oven, and the best methods of working. It is 
agreed, moreover, that the observations in question 
cannot be made on anything less than the full- 
size scale. The Advisory Council, after examining 
the proposals, were convinced of their technical 
soundness ; but their conclusion, still more indefinite 
than that in regard to the locomotive station, was 
that the national interest as well as those of the 
iron and steel industries and the coal industries 
demanded that the proposals should be carried out 
‘as soon as financial circumstances permit.” 

The Department has given a vast amount of 
pains to ascertaining and demonstrating that each 
of these proposals is important in the national 
interest. It is perhaps allowable to suggest that 
at the present time the financial circumstances 
of the nation do not permit important proposals to 
be disregarded. The conditions in which it is 
the Department’s practice to co-operate with 
industrial research organisations include, naturally, 
its approval of their purpose. In _ ordinary 
circumstances, it will at the most, contribute 
pound for pound to the sum provided by the 
industries themselves, but in exceptional conditions 
it is understood it may undertake the entire work 
at its own expense, if either the result of the work 
will inure to the benefit of a number of industries, 
so it may not be worth the while of one of them 
to undertake it, or be practicable to secure their 
co-operation, or in the alternative, if the scale 
of the work is hopelessly beyond their resources. 
It might be argued that the industries interested 
in each of these proposals can claim the benefit 
of all these reservations. The condition of the 
railway companies is too well known to need 
emphasising, and their policy of building practic- 
ally all their own locomotives has deprived the 
locomotive builders of the home market, which 
is the chief support of their competitors. The 
iron and steel trades, similarly, who have the 
greatest interest in the results of the coke-oven 
work,.are even worse off, and it can well be imagined 
that they have little cash for experimental purposes. 
The State itself may be as badly off as either, but the 
economical difference between the State and private 
enterprises is that sums of the order of magnitude 
here in question, though not less precious to it 
than to the industries, are much easier to come by. 
While to an industry the question may be literally 
whether the money can be got without interfering 
with more necessary work, to the State the question 
is whether the expenditure offers a sufficient pros- 
pect of return to be justifiable in the economical 
circumstances in which it is made. What answer 
the several industries concerned in these proposals 
would have to make cannot be known to outsiders 
as it is to them. The answer, on the other hand, 
to the State’s question is contained in the highly 
authoritative reports, of which the Research Depart- 
ment has now published the effect. Taking it 
that they bear out the account of them given by 
the Department, which is not open to serious 
doubt, it seems regrettable that they have not 
been acted upon already. 








British SisAt MACHINERY IN East Arrica.—At the 
sisal machinery competition, held recently at Nairobi, 
in connection with the Kenya Agricultural and Horti- 
cultural Society’s Show, the equipment exhibited by 
Messrs. Bird and Company (Africa), Limited, gained a 
signal victory. The Mackenzie Cup for most points in 
the sisal classes of machinery, and two first prizes, were 





awarded to this firm. The machinery was manufactured 
by Messrs. Robey and Company, Limited, of Lincoln. 
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NOTES. 


THE INsTITUTION oF CIvIL ENGINEERS. 


Wuat is the most suitable method of education 
for an engineer, though frequently debated, has not 
yet been decided. Indeed, it would seem that the 
term itself yet awaits generally acceptible definition. 
Two new interpretations were, however, forth- 
coming at the annual dinner of the Institution 
of Civil Engineers, which took place on Wed- 
nesday, March 4, under the chairmanship of its 
President, Sir George W. Humphreys. The Vice- 
Chancellor of the University of London, Dr. J. 
Scott Lidgett, in his reply to the toast of “‘ Science 
and Education,” proposed by Sir Brodie H. 
Henderson, expressed the view that the function of 
education was to discover latent capacity wherever 
it might occur, irrespective of types or classes, and, 
in reference to his early work in East London said 
that he was clearly of opinion that the enormous 
sums of money expended on education had been 
well spent in relation to the advances made. Sir 
John Rose Bradford, President of the Royal College 
of Physicians, who also replied to the toast, thought 
that the great object of education should be the 
cultivation of the desire to know. The older 
practitioners, he said, when visiting a hospital ward 
to-day, found that a number of diseases which 
existed in their younger days had disappeared, due 
to the application of the methods and results of 
scientific research in the art of medicine. The 
toast of “The Institution of Civil Engineers ”’ was 
proposed by the Right Hon. The Earl Peel, P.C., 
who made appreciative reference to his past associa- 
tion with the President when on the London County 
Council. Sir George, in reply, commented on the 
value of the examinations introduced by the 
Institution in maintaining the standard of profes- 
sional qualifications. The number of applications 
received from those possessing degrees, exempting or 
otherwise, had shown a very great increase since 
1919. He stressed the importance of experience 
in addition to academic training, and closed by a 
reference to the work of Sir Basil Mott on the 
Mersey Tunnel, and to the engineering problems 
which still awaited solution in connection with the 
Channel Tunnel and the Waterloo Bridge. Sir 
Frederick Palmer proposed ‘“‘ The Guests,”’ to which 
toast the Hon. Mr. Justice McCardie and The Right 
Hon. Sir John Anderson, P.C.; replied. The dinner 
was held in the assembly hall of the Institution, 
and was attended by a representative and distin- 
guished company. 


PRINCIPLES OF TRAFFIC CO-ORDINATION. 


Speaking at the annual dinner of the Institute of 
Transport, which was held at the Connaught 
Rooms, London, on Thursday, March 5, the Rt. 
Hon. Sir Arthur 8S. T. Griffith-Boscawen, Chairman 
of the Royal Commission on Transport, took the 
opportunity of enunciating the main principles 
which should govern transport in this country. 
The railways, he said, must remain, for many years 
to come, the principal form of transport, but must 
not be artificially ‘‘ bolstered up ” to the detriment 
of newer forms of transport. The nation should 
hold the balance fairly between the various forms of 
transport, and, in this respect, the railways had a 
legitimate grievance, in that they had been denied 
access to the roads for some years, and had had 
strict labour conditions imposed upon them which 
had not been imposed upon their road competitors. 
If, however, the Commissioners’ recommendations 
were carried out, this grievance would disappear ; 
it had, in fact, already done so with regard to 
omnibuses, and he hoped that it would with regard 
to commercial vehicles as well. Sir Arthur’s next 
principle was that we could not afford reckless 
and wasteful competition. Such competition had 
existed between various railway companies, but 
was now confined to a comparatively few points. 
He urged the companies concerned to avoid it 
by pooling their traffic. There was also competition 
between motor omnibuses and other omnibus 
services, and with tramway and rail services, but 
he hoped the new system of licensing omnibuses 
and ‘the establishment of the Area Commissioners 
would put an-end to this. He entirely supported 
the Minister of Transport’s plan for uniting- the 
passenger services in London under a. public ‘trust, 





but he hoped it would also be possible to include 
the suburban services of the main-line railways in 
the scheme. With regard to heavy goods traffic 
on roads, and the suggested increase in the taxation 
of the heavier lorries, he questioned whether it 
was in the national interest to spend large sums of 
money on road construction and maintenance in 
order to divert from the railways and canals traffic 
which could very well be carried by them. As 
far as possible, he concluded, all the available tran- 
sport agencies should be co-ordinated in the national 
interest, but he could not suggest a method by 
which this could be accomplished at the moment. 
It had been suggested that all transport agencies 
throughout the country should be united in a manner 
similar to that contemplated in connection with the 
London passenger services, but he did not think 
the time was ripe for such a change. For the 
time being, he thought, we must rely on what 
Sir Josiah Stamp had called “‘ the natural selection 
of traffic facilities,” aided by the establishment of 
an Advisory Council to the Ministry of Transport, 
which the Royal Commission had recommended, 
and he hoped would be set up. 


THE PrRoposep VISIT OF THE INSTITUTION OF 
MECHANICAL ENGINEERS TO CANADA. 


Members of the Institution of Mechanical Engi- 
neers will note with interest, and we hope with 
pleasure, that in the March issue of the Journal, 
attention is drawn to a proposal the Council has had 
under consideration, that the Institution should 
visit Canada in 1932. Having had reasons for 
believing that such a visit would be welcomed in 
the Dominion, our readers may remember that we 
brought forward this idea in a leading article in 
our issue of June 20, 1930 (page 801), and promised 
to give any such proposal our warm support. We 
then pointed out that other bodies found it possible 
even in these days, to go abroad—indeed, both the 
Iron and Steel Institute and the Institute of Metals 
are planning to visit the United States and Canada 
next year, and have already got out their pro- 
gramme, and the promise of a considerable attend- 
ance. Owing to the great need of getting into closer 
touch with the Dominion, its ways and work, and 
also methods of business, it is sincerely to be hoped 
that the suggestion regarding the Institution of 
Mechanical Engineers will receive the cordial sup- 
port of members. Canada is anxious at the present 
time to improve its connections with the Mother 
Country, and intercourse of the kind suggested can 
be only to our mutual benefit. We have evidence 
that the suggestion, when put forward in our leader, 
met with approval in technical circles in Canada. 
The Canadian Engineer, of Toronto, for instance, 
expressed itself in very warm terms on the subject. 
That this was not an isolated opinion may be 
gauged by the fact that the Engineering Institute 
of Canada has officially extended a welcome to the 
Institution of Mechanical Engineers. We have 
stated that other professional bodies find it possible 
to make these trips; the Federation of British 
Industries is also sending a party over this year. 
The matter of expense must weigh, of course, to 
some extent, but if the “ Mechanicals” get the 
same value for their money as the “Iron and 
Steel,” and “‘ Metals,’’ the expenditure should easily 
repay itself. We hope that members will rally to 
this effort to help make the Institution take its 
proper place in world affairs. We would remind 
the Council of the scheme evolved by the Institute 
of Metals of encouraging members who may not 
be able to command the necessary sum in one 
amount, to put it by on the instalment system, and 
we shall look forward to the issue by the Institu 
tion before long of a special circular commending 
the idea to members with a little more enthusiasm 
than does the half page in the present Journal. 


Tue INSTITUTION OF CHEMICAL ENGINEERS. 


We have commented in these columns from time 
to time on the raising of the professional standards 
of the technical Institutions by means of qualifying 
examinations. Another reference was made to this 


practice at the ninth annual dinner of the Insti- 
tution of Chemical Engineers, held on Friday, March 
6, when the Right Hon. Lord Rayleigh proposed the 





toast of “The Institution.’’ The work of the chemical 


engineer was, he pointed out, far more varied and 
exacting than formerly, and the solution of the prob- 
lems set before the students required far more 
knowledge than that possessed by earlier workers. In 
an illuminating sketch of the work of Sir Henry Besse- 
mer and Lord Moulton, he illustrated the difference 
between past and present-day conditions of chemical 
engineering. The reply to this toast was made by 
the President, Mr. J. Arthur Reavell, who occupied 
the chair and, in the course of it, he made appre- 
ciative reference to the guests present, naming 
amongst others Baron G. A. Blanc as representing a 
country which had contributed largely to chemical 
science. The toast of ‘Economy and Progress ” 
was proposed by Sir Ernest Benn, who emphasised 
the value of economy. This, he said, did not mean 
parsimony, but the obtaining of value for money in 
time, labour, and power. Brigadier-General Sir 
Harold Bentley, in his reply, referred to the progress 
that had been made possible by chemical engi- 
neering, instancing chiefly the process of nitrogen 
fixation, which had come to the rescue when the 
supply of natural fertilisers was dwindling. Dr. 
W. R. Ormandy also replied to this toast and, after a 
witty opening, reached a high level of oratory in his 
speculations as to what part of our present activities 
would be utilisable in the future. Mr. W. A.S. Calder, 
president-elect, proposed the health of “‘ The Presi- 
dent ”’ in eulogistic terms. Mr. Reavell, in acknow- 
ledging the toast, made a stirring appeal to the 
younger members of the Institution, using as an 
illustration the country’s call in the war period. 
Young men, he said, must get rid of the idea that 
there were no longer any undiscovered fields in their 
profession, especially as their hands were strength- 
ened by knowledge and opportunities not available 
to their predecessors. The success of the function 
was a measure of the vigour of the Institution, 
the importance of which has steadily increased 
since its foundation in 1922. The membership has 
more than doubled itself in the last five years, and 
is now over 660. 








THE INSTITUTE OF METALS. 


THE twenty-third annual general meeting of 
The Institute of Metals opened at 10 a.m. on Wed- 
nesday of this week, in the hall of the Institution of 
Mechanical Engineers, Storey’s-gate, London, 
S.W.1, and was brought to a conclusion in the after- 
noon of yesterday. The Chair was occupied by the 
President, Dr. R. Seligman. 


REPORT OF THE COUNCIL. 

A brief outline of the report of the Council for the 
year ending December 31, 1930, was read by the 
Secretary. The report showed that the membership 
had risen from 2,122 on December 31, 1929, to 
2,160 on December 31, 1930, an increase of 38. 
The Council recorded with deep regret the death of 
two distinguished fellows of the Institute, namely, 
Sir William E. Smith and Mr. A. E. Seaton, and of 
23 members, among whom were Professor E. O. 
Courtman, Captain C. O. Dahlbeck, Sir Alexander 
Gracie, Mr. J. D. Gray, Professor Q. A. Mansuri, 
Lord Melchett, and Mr. F. C. Robinson. Following 
the suggestion, made in the last Presidential address, 
of the desirability of publishing the Journal 
“abstracts”? more frequently, the Council had 
carried the proposal into effect. Plans had been 
completed, in the autumn of 1930, for the abstracts 
to be issued monthly, as from January, 1931, in a 
publication to contain also a special article, together 
with Institute news and announcements, Local 
Section news and reports of meetings, correspon- 
dence, items of interest to members, personal notes, 
synopses of papers to be presented to Local Sections, 
and a diary of forthcoming meetings of the Institute 
and of other societies. The abstracts, contained in 
each monthly issue, would be re-issued in bound- 
volume form, with an index, at the end of each 
year. The new method of publication was expected 
to result in the half-yearly volumes appearing more 
promptly than heretofore. The last volume to 
appear in its old form was vol. xliv (No. 2, 1930). 
As members were aware from references in the 
Press, the scheme for a central building for housing 
a number of scientific and technical societies, includ- 





ing the Institute of. Metals, had now reached an 
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active practical stage. Options had been secured 
for a limited period on a site close to Westminster 
Abbey, and plans had been prepared for a building 
in which the constituent bodies would be accom- 
modated as tenants of the recently-formed Associa- 
tion of Scientific and Technical Institutions, at 
rentals approximately identical with those they 
payed at present. Provision had also been made 
for the accommodation of certain institutions 
interested and the national associations representing 
the commercial side of the industries concerned. 
To exercise the options acquired, the sum of 100,0001. 
was necessary, and, towards this amount, a sub- 
stantial sum had already been received. Provided 
that the balance was obtained by June 24, the success 
of the scheme seemed to be assured. Further 
progress had been made in the matter of the visit 
of the Institute to America. A detailed provisional 
itinerary had been prepared in consultation with 
the Iron and Steel Institute, the members of which 
would be visiting America at the same time as those 
of the Institute of Metals. It was planned that 
members of both Institutes should leave England 
for New York early in September, 1932, returning 
from Montreal about the end of that month. 


Honorary TREASURER’S REPORT. 


The report presented to the meeting by the 
honorary treasurer, Mr. John Fry, showed that the 
income for the year ending June 30, 1930, amounted 
to 6,8041., the surplus of income over expenditure 
being 182/. Mr. Fry pointed out that the chief 
source of income, namely, subscriptions, showed an 
increase of 5101., i.e., from 5,908I., during the 
previous year, to 6,418/. in the twelve months under 
consideration. Sales of the Journal had again been 
very satisfactory. Owing to the fact that the British 
Non-Ferrous Metals Research Association had taken 
over the Corrosion Research, this account now 
disappeared from the Institute’s records. The 
Council was hoping that the new monthly issue 
of the Journal, and the consequent earlier appear- 
ance of the abstracts, would result in such a growth 
of membership as to improve considerably the 
Institute’s financial position, and so to make 
feasible further services to science. 


ELECTION OF OFFICERS. 


The secretary then intimated that as only sufficient 
nominations to fill the vacancies announced at the 
last general meeting had been made, no _ ballot 
was necessary, and the following members were, 
therefore, declared to be duly elected : as President, 
Dr. R. Seligman ; as vice-president, Dr. A. G. C. 
Gwyer, and Professor D. Hanson ; and as members 
of the Council, Dr. H. W. Brownsdon, Professor 
C. H. Desch, Mr. John Fry, Mr. H. H. A. Greer, and 
Dr. J. L. Haughton. 


CORROSION oF Earty CHINESE BRONZES. 


The preliminary business having been concluded, 
the first paper on the agenda, namely, “The 
Corrosion of Early Chinese Bronzes,” by Captain 
W. F. Collins, was considered. In the unavoidable 
absence of the author, the contribution was presented 
to the meeting by Professor C. H. Desch. Captain 
Collins stated in his paper that, in the course of the 
present investigation, a series of objecis, classified 
by their art-forms and ranging from the earliest 
known periods of the Chinese bronze age, had been 
analysed. An examination of the patina and patina- 
tion deposits, formed by the corrosion of the objects, 
indicated that definite minerals resulted. The 
minerals so far recognised, mainly from their 
physical appearance, were cuprite, malachite, 
azurite, stannic oxide, and cerussite. Brochantite, 
atacamite, and libethenite (a phosphate of lime) had 
also been found. The majority of the bronze- 
producing districts in China were found on the 
surface of the blanket of loess. This was a yellow, 
fine-grained, highly porous, sandy clay, probably 
wind-blown, containing much carbonate of lime. 
It was, geologically speaking, about 60 m. in thick- 
ness, and covered practically the whole of the 
surface of the provinces of Chihli, Honan, Shansi, 
and Shensi, from which the majority of Chinese 
bronzes were derived. The blanket of loess was 
remarkably uniform in character and composition. 


There was considerable variation in rainfall in| tructures of Fifteen Silver Greek Coins (500-300 


different districts, and the nature of the patination 
was often a useful indication of the district from 
which the bronze was derived. Chinese bronzes 
consisted almost entirely of copper, tin, and lead. 
The copper naturally played a leading part in the 
formation of the patina, tin, however, seemed to 
have little to do with it, as the whitish stannic 
oxide tended to segregate and to form an easily 
detachable powder. Lead and copper, on the 
other hand, united to form composite minerals in 
nature, and the patina on many of the bronzes had 
the appearance of slightly oxidised lead. 

The discussion was opened by Professor C. O. 
Bannister, who referred to the author’s observations 
regarding the use, by the Chinese, of the “ lost- 
wax” process and his suggestion that this process 
had been invented by the Egyptians. Professor 
Bannister went on to say that he himself believed 
that the first statue, cast by this method in Egypt, 
dated back to 2,600 B.c. While there was still, 
'in various quarters, some doubt regarding this fact, 
|there was certainly no doubt that the ancient 
Egyptians did use the cire perdue process for the 
| purpose of casting intricate shapes which would have 
been difficult to execute in sand or other moulds. 
| Furthermore, bronze was scarce, and the process was 
| useful because it cut down the amount of the alloy 
required for each casting. The author had given a 
certain amount of attention to the mineralisation of 
the corrosion products on his specimens. This was 
work which was well worthy of attention. He, 
himself, had once investigated a Sumerian specimen 
which looked just like a piece of iron ore: in fact, 
it consisted of limonite. On breaking up, however, 
it had been found to contain pieces of metal closely 
resembling rivet heads. He considered, therefore, 
that this specimen represented a finished piece of 
iron work, and the inference was that the working of 
iron might perhaps be more ancient than was 
sometimes supposed. Captain Collins had quoted 
Professor Gowland as stating that it was not un- 
reasonable to assume that, at least as early as about 
5,000 B.c., the metal copper was known and in use 
in Egypt. This view would have to be modified 
in the light of more recent researches and, in his 
opinion, it was fair to suggest that modern Egyptolo- 
gists would place this date at about 3,500 B.c. The 
striking fact about these ancient Chinese imple- 
ments was that they contained large amounts of 
lead, differing in this respect from the Sumerian 
specimens. It was curious, however, that the 
earliest specimens were free from lead and that this 
ingredient was introduced subsequently. He him- 
self had found it worth while to analyse ancient 
specimens for gold and silver. In many cases the 
procedure helped to track down the source of the 
metal. 

The next speaker, Dr. W. H. J. Vernon, stated 
that when an object remained embedded in the 
earth, there was a tendency for the corrosion pro- 
duct to remain in situ, whereas this was not always 
the case when specimens were exposed to the open 
air. Adopting the nomenclature suggested by Dr. 
J. Newton Friend, “surrosion” took place in the 
former case whereas “erosion” often occurred 
when a metal was exposed to the elements. The 
author had stated that, on the bronzes, part at least 
of the tin was found as amorphous stannic oxide in 
vugs of the patination deposit. He would like to 
know what was meant by a vug. Colonel N. T. 
Belaiew, who spoke next, stated that it was 
interesting to find that Chinese measures were 
not based on the Sumerian, but on the Persian. 
For example, the China Talent or Hu, equivalent 
to 60-24 kg. was based on the Persian Talent. 
In a brief reply, Professor Desch stated that all the 
analyses given in the paper, unless otherwise stated, 
had been done in his laboratory. Quite a few 
specimens had indeed been examined for gold and 
silver, but negative results had been obtained. 
Consequently this line of investigation had not 
been pursued in the case of all the specimens. The 
term vug was used by mining engineers to denote 
a cavity. 





MICROSTRUCTURES OF GREEK SILVER Corns. 


| The second paper taken on Wednesday morning, 
| bore the title, ‘“‘An Investigation of the Micro- 





B.C.). and some Forgeries.” Dr. C. F. Elam, the 
author, who read her paper in abstract, stated that 
she had examined microscopically, 15 Greek silver 
coins and four forgeries. The structures varied 
considerably, although coins from the same mint 
and period resembled each other. All the genuine 
coins showed evidence of striking between dies 
as opposed to the forgeries, which, with one excep- 
tion, were made by casting only. Analyses indicated 
that the coins were sometimes made from nearly 
pure silver, and sometimes copper was added. The 
forgeries contained copper, and in two cases, zinc. 
Dr. Elam then read a contribution to the discussion 
sent to her by Mr. E. S. G. Robinson, of the Depart- 
ment of Coins and Medals, British Museum. In the 
course of this it was stated that in all but one of 
Dr. Elam’s specimens, annealing of the blanks had 
been resorted to before striking, and that two of 
the coins had probably been struck hot. Both of 
these points had previously been uncertain, although 
it had been suspected that such methods had been 
employed. 

Dr. S. W. Smith stated that an advantage of 
examining coins was that a date could be assigned 
to the metal. He agreed that the dies used had 
probably been destroyed to prevent their falling 
into the hands of counterfeiters; moreover the 
absence of records indicated that the craftsmen 
conducted their operations in secret. The matter 
under discussion was further obscured by the fact 
that ancient Greek coins might be produced by 
special craftsmen, residing in other lands, who 
carried out the work by contract. For instance, 
there was nothing to show that the present modern 
Greek coinage was made by British craftsmen in 
this country; yet such was the case. This might 
provide a problem for future numismatists who 
might theorise as to the probable source of the 
metal and the place of manufacture of these coins. 
In a brief reply, Dr. Elam stated that one of the 
main points to note was that no change had taken 
place in severely cold-worked material in the space 
of 3,000 years. 


DEFORMATION OF A SILVER CRYSTAL. 


‘The Mode of Deformation of a Single Crystal of 
Silver,” by Dr. H. J. Gough and Mr. H. L. Cox, 
was the title of the third and last paper considered on 
Wednesday morning. Dr. Gough, who presented 
the contribution to the meeting, stated that a single 
crystal of silver had been tested under alternating 
torsional stresses with the especial object of studying 
the formation of the twin bands. Throughout the 
tests, however, no definite twin marking had been 
observed. After the specimen had been fractured 
in torsional fatigue, the test portion of the specimen, 
containing the crack, had been annealed in a 
vacuum with the object of revealing the presence of 
twins. No sign of twinning was, however, observed. 
Compression by static and impulsive forces again 
failed to produce twins. The choice of silver as a 
suitable material for the study of the formation of 
twin bands, under applied stress, had been made on 
the grounds that, in the aggregate form, silver was 
known to twin very readily. The complete failure 
to produce twins in the present experiments was, 
therefore, somewhat surprising; nevertheless, this 
failure must be held to constitute a very important 
result as betraying an essential difference between 
the single crystal and the aggregate. 

Dr. W. Rosenhain, who opened the discussion, 
said that the fact that, in a polycrystalline aggregate 
of silver, twinning occurred very readily must be 
accepted. Some years previously, at the National 
Physical Laboratory, a button of silver had been 
cast, a “ flat’ polished upon its surface, and the 
specimen heated in vacuo. This gentle treatment 
had resulted in the production of vigorous twinning. 
On other occasions endeavours had been made to 
produce castings of silver containing no twins, and 
this had proved utterly impossible. It was inter- 
esting, therefore, that none of the means employed, 
either mechanical or thermal, had succeeded in 
producing twinning in a single crystal of the metal. 
He had recently had occasion to examine a single 
crystal of copper and, so far, he had not found any 
signs of twinning in this specimen. It appeared, 
therefore, that this was a normal state of affairs for 
single crystals of metals of the face-centred cubic 
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lattice. Professor D. Hanson, who spoke next, saw 
no reason why a single crystal of silver should be 
expected to twin; in the case of zinc, on the other 
hand, matters were quite different and twins might 
be expected. The highest annealing temperature 
employed by the authors was 300 deg. C. Inhis 
opinion this was not sufficiently high to permit of the 
recrystallisation of the cold-worked metal. The 
next speaker, Professor F. C. Thompson, thought 
that it had been definitely shown that, in an aggre- 
gate, twinning was obtained but that, on a single 
crystal of silver, twins were absent. The conclusion 
was that, in an aggregate, the type of movement 
differed from that of a single crystal. This was 
important because there was a tendency, in some 
quarters, to apply, to aggregates, results obtained 
from single crystals. At this stage of the pro- 
ceedings the President adjourned the meeting until 
2 p.m. 

When the members reassembled on Wednesday 
afternoon, Dr. Seligman again occupied the Chair. 
He called upon Mr. H. L. Cox to reply to the dis- 
cussion. In a brief speech, Mr. Cox stated that 
real mechanical twins in silver had never been 
submitted. Those shown had been produced by 
annealing treatment, or possibly by the previous 
casting treatment. Dr. Gough and himself, how- 
ever, were only interested in mechanical twinning. 
Professor Thompson had uttered a warning regarding 
the application of results obtained from single 
crystals to aggregates. Their object was first to 
study single crystals, then pass on to the investi- 
gation of aggregates made up of two, three and more 
crystals, finally arriving at polycrystalline specimens. 

We intend to deal with the remainder of the 
proceedings in the next and subsequent issues of 
ENGINEERING. Two of the papers presented to the 
meeting on Thursday, namely, that by Messrs. 
J. D. Grogan and D. Clayton on “ The Dimensional 
Stability of Heat-treated Aluminium Alloys,” and 
that by Mr. O. W. Ellis on “ The Rolling of Alloys 
of Copper and Phosphorus,”’ will, however, be found 
on pages 371 and 376 of the present issue. 


(To be continued.) 








THE LATE SIR CHARLES PARSONS. 


In connection with the article on the late Sir Charles 
Parsons, which appeared in our issue of the 20th ulto. 
(page 275 ante), we are asked to make clear the actual 
facts relating to the transfer of the Parsons patents 
from Messrs. Clarke, Chapman and Company, Limited, 
to Sir Charles. 

We are informed that by the deed of partnership 
entered into between the Hon. C. A. Parsons (as he 
then was), and Messrs. Clarke, Chapman and Company, 
all patents taken out by any partner became the 
property of the partnership. When Sir Charles 
Parsons decided, in 1889, to dissolve partnership, the 
question arose as to the disposition of the patents, 
and the continuing partners in Messrs. Clarke, Chapman 
and Company offered immediately to submit the whole 
matter to arbitration, and to transfer to Sir Charles 
Parsons the patent rights upon such terms as the 
arbitrator might award. The arbitration duly took 
place, but before any award had been made, an agree- 
ment was entered into between the parties by which 
the patents were retained by Messrs. Clarke, Chapman 
and Company. In 1894, an offer was accepted by 
Messrs. Clarke, Chapman and Company for the patents 
and they were assigned to Sir Charles Parsons. 

Our particular attention is drawn to the fact that 
Messrs. Clarke, Chapman and Company offered to 
submit the matter to arbitration from the beginning, 
and it would appear, therefore, that there was no 
question of an inordinate figure being demanded. We 
willingly give publicity to this point in case the wording 
of the article might be taken to reflect upon the firm’s 
attitude in the matter, and regret any inconvenience 
that may have been caused to them. 








Ipeat Home Exutisition.—The 1931 Ideal Home 
Exhibition, organised by the Daily Mail, will be held at 
Olympia, London, W.14, from April 7 to May 2. 





British STtanDARD SPEcIFICATION FOR MorTor-Car 
Wueex Rims.—A revised edition of the British standard 
specification for dimensions of wheel rims and tyre 
bands for pressed-on tyres for motor-cars has been 
issued by the British Engineering Standards Association. 
The principal revision consists in the elimination of the 
740-mm, size of rim and the inclusion of 26-in., 28-in., 
30-in. and 34-in. sizes. Copies of the specification, 
which is designated No. 71—1930, can be obtained from 


THE SHIPPING INDUSTRY. 


TueE present state of the British shipping industry is 
a matter of much concern to all who are concerned in 
the prosperity of the country. The amount of British 
tonnage at present lying idle is larger than at any other 
time during the past decade, and the freights obtain- 
able are cut to such an extent that it is almost impossible 
to operate a ship at a profit. The industry of sea trans- 
port is well-served by its professional organisations, 
and the records of their activities are of exceptional 
interest. Of these the Annual Report of the Chamber 
of Shipping of the United Kingdom affords a wealth 
of information for the student of overseas trade. The 
annual meeting of the Chamber was held in London on 
February 19, when Mr. F. C. Allen delivered his presi- 
dential address, summing up the factors in the present 
position of the industry. From his speech and the 
annual report those outside the actual body of ship- 
owners can learn much of the true state of international 
trade, the problems involved in its maintenance and 
a. and of the hopes for the times ahead 
of us. 

Drake, in the last scene of a play bearing that name, 
is made to say: ‘‘ We have opened the gates of the 
sea, we have given you the keys of the world. The 
little spot ye stand on has become the centre of the 
earth. From this day forward the English adven- 
turer can rove whither he will, and no man shall say 
him nay. Men pass away, but the People abide. See 
that ye hold fast the heritage we leave you. Yea, and 
teach your children its value; that never in the 
coming centuries their hearts may fail them.” Such a 
spirit has animated the mercantile marine from the 
days of its inception and still persists. Naturally the 
other nations of the earth have gradually learned the 
value of sea transport and have tried, with almost 
every possible type of Government assistance, or even 
national ownership, to win a share in the carrying 
trade of the world. Under such conditions it is of 
paramount interest to see to what extent the heritage 
left us by such pioneers as ™* vke, Raleigh and Cook 
has been held. From Mr.  ulen’s address we learn 
that the shipping industry has fared worse in 1930 
than at any time during the past ten years. Freights 
obtainable varied between 12 per cent. and 27 per cent. 
below the average figures for 1913. Throughout the 
year more and more vessels were put out of service, 
to lie at anchor with all the expense of maintenance 
and no return to meet it. The loss entailed was enor- 
mous, though less than might have accrued from fight- 
ing for limited cargoes and endeavouring to keep the 
ships at sea. 

Something of the order of 1,500,000 gross tons of 
British shipping laid up was the average situation in 
1930, but the alarming figure of 2,250,000 tons was 
reached in the last month of that year. The volume of 
exports fell during the year by 10 per cent. Coal, the 
mainstay of the tramp vessel, showed a further decline. 
In 1923 the annual export was 79,000,000 tons, to-day 
it is but 60,000,000 tons. Under such conditions 
the shipowner has to face the alternatives of running 
his ships at a loss, or meet the cost of laying them up. 
Those who are concerned with ocean liners are in no 
better state. Even when services have been cut down, 
the ships often go to sea carrying half of their capacity 
of passengers. The present position is entirely due to 
an excess of available tonnage throughout the world, 
and the great deficiency in international trade. Under 
such conditions, freights which show losses are often 
accepted and, indeed, are welcomed, when the loss 
promises to be less than the cost of laying up. 

Although eventually stability in commodity prices 
may be expected, with the re-establishment of stable 
trading conditions, as the existing hand-to-mouth 
policy of traders gives place to activities to make up 
the deficiencies of depleted stocks, it is doubtful if 
freights can similarly be expected to become stable. 
There are several contrary factors that are likely to 
continue for long and prevent recovery. The position 
of the cereal markets of the world, a matter of great 
significance to the carrying trade, is such that reliable 
forecast of the future is impossible. The shipments 
from the Argentine, from Canada and the United 
States all show considerable decreases, and while 
the transport of Russian production has increased, 
the net result has been a loss. Prices have dropped 
and freights have decreased. The prosperity of the 
shipping industry is dependent on the ability of British 
manufacturers to produce goods, suited to the exact 
requirements of each particular overseas market, at 
such prices that, together with the cost of railway or 
road transport to the docks, handling and sea carrying, 
will effectively compete with similar products from 
elsewhere, possibly manufactured under Government 
assistance of various kinds and produced by poorly 
paid labour. Freights on British manufactures are 
not regarded by the shipowners as affecting in any 
material way the ability of the manufacturers to 
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compete in the world’s markets. On manufactured 
articles the freight is, on an average, but 3 per cent. 





of the value of the goods. The position regarding 
port dues, the cost of loading and discharging, and 
other terminal charges are, however, in their opinion, 
in quite a different category. Actually these represent 
a very large proportion of the total freight, and are 
in every case higher in British than in Continental 
ports—probably 60 per cent. higher. Several ports 
are, with the assistance of the Government, making 
great efforts to improve the facilities which their 
equipment affords. The Port of London Authority is 
an outstanding example of this. Four years ago a 
dock improvement scheme was initiated, involving 
the expenditure of 5,000,000/., a work which is now 
virtually completed, while the approaches to the 
docks are fast being put into a first-class condition. 
The use of Tilbury is increasing. In 1930 the tonnage 
of the vessels using the Port of London amounted to 
no less than 58,084,000 net registered tons, an increase 
of more than half a million tons over the figures for the 
previous year. Other ports, particularly the large 
ones, are undertaking large improvements. Through- 
out the entire country schemes have been sanctioned 
and grants made on the recommendation of the Port 
Facilities Committee towards the costs of works 
involving a total expenditure of 12,000,000/. This 
assistance is mainly being afforded for extensive 
schemes of development at the great ports, but special 
attention is also now being given to the restoration or 
improvement of the smaller ports, with the intention 
of effecting fuller employment for the coasting trade 
as one of the most valuable forms of transport between 
different parts of the kingdom. Originally the terms 
of assistance for such work were not regarded as sufli- 
ciently attractive to warrant their acceptance. Nego- 
tiations by the Chamber of Shipping with the Govern- 
ment has led to the institution of much improved 
terms and the resulting preparation of schemes, though 
not to such an extent as is thought necessary by 
shipping interests. 

Following upon the conference on Safety of Life at 
Sea in 1929, a further conference of representatives 
of the maritime nations was held in May and June of 
last year. A Bill to ratify the conventions of both 
of these is under preparation, but to facilitate the 
introduction of the provisions of the safety conven- 
tion and to avoid delay in obtaining international 
safety certificates under it, it has been arranged that 
applications for such certificates may now be made, 
and dealt with by the Board of Trade in advance. 
Flag discrimination still constitutes a serious menace 
to international trade. Repeated diplomatic repre- 
sentations have so far failed to result in anything more 
than the promise of the Portuguese Government to 
abolish discrimination in regard to port charges, which 
leaves the main questions unaffected. The discriminat- 
ing customs rebate on cargo carried in national vessels 
causes dislocation, diversion, and loss of trade. The 
present position in Portugal, though not of much 
importance in itself, is of great significance to every 
maritime nation, because if it is allowed to continue 
it may lead to other more important trading countries 
indulging in the same policy with impunity. Co-opera- 
tion with the International Chambers of Commerce 
had been effected by the Chambers of Shipping, to 
prepare a comprehensive statement of all the existing 
acts of flag discrimination for submission to the League 
of Nations. An agreement has now been effected 
between the United Kingdom and Canada exempting 
shipping from double taxation, but some of the British 
Dominions and Crown Colonies still persist in 
standing out of what has become, generally speaking, 
international practice. 








INTERNATIONAL ILLUMINATION CONGRESS, 1931.— 
The provisional arrangements of the International 
Illumination Congress, to be held in Great Britain, 
as already announced in ENGINEERING, from September 1 
to 19, 1931, have recently been published. The meeting 
will be divided into two parts, the first consisting of 
a congress which will be held from September 2 to 12, 
and the second part, consisting of meetings of. the 
technical committees of the International Commission 
on Illumination, from September 13 to 19. September 1 
to 3 will be spent in visits to places of technical interest, 
&c., in London. Technical sessions and visits have been 
arranged, in Glasgow, on September 4; in Edinburgh, 
from September 6 to 8, in Sheffield on September 9 
and 10; and, in Birmingham; on September 11 and 12. 
The remainder of the time, until September 19, will 
be spent in Cambridge, at Trinity College. The Congress 
will be open to members, including official delegates 
and representatives of Governments, public adminis- 
trations and international and national technical bodies. 
The registration fee is 2/. Persons intending to be 

resent are asked to notify, as soon as possible, the 
| nee general secretary, Colonel C. H. 8. Evans, the 
Illuminating Engineering Society, 32, Victoria-street, 
London, S.W.1. The Congress, it will be recalled, is 
being organised by the National Illumination Committee 
of Great Britain, in co-operation with the Illuminating 
Engineering Society, London, and is being held under 
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FATIGUE STRESSES WITH SPECIAL 
REFERENCE TO THE BREAKAGE 
OF ROLLS. 

To THE Epiror oF ENGINEERING. 

Str,—I should like to remove a misapprehension 
which may have been created by the quotations unter 
my name in the first paragraph of Professor Bacon’s 
articles on “ Fatigue Stresses with Special Reference 
to the Breakage of Rolls ’? (ENGINEERING, February 20, 
1931, page 280), and, also, to comment on some of the 
matters discussed in the articles. 

The statements quoted were taken from the writer’s 
paper on “ Sheet and Tinplate Rolls, An Investigation 
into the Loads, Stresses, and the Causes of Roll Break- 
age,”* and, consequently, they were made wholly 
in reference to the breakage of these rolls. 

Professor Bacon criticises the writer’s view of fatigue 
as a contributory factor in producing the fracture of 
sheet and tinplate rolls, viz.: that it was an unimpor- 
tant factor, and he suggests that an entirely opposite 
view ought to be taken. I have carefully considered 
the reasons which are submitted in support of this oppo- 
site view, and I regret that I am unable to accept some 
of these: (1) because some of the assumptions made 
are not wholly correct, and (2) because certain facts 
relating to the characteristics of sheet and tinplate 
rolls and rolling practice do not conform to the theory. 

Before dealing with the points under contention, 
it may be of interest to those who are unfamiliar with 
sheet and tinplate rolling practice to explain that sheet 
and tinplate rolls range in size, from 22 in. to 30 in. 
in diameter, with a body length varying from 26 in. to 
52 in. They are made of cast iron, and the rolling 
face is chilled for the purpose of providing a smooth 
and hard wearing surface. The cost of the rolls ranges 
from 1501. to 3001., and the useful life is largely deter- 
mined by the life of the chill, which is worn and turned 
away during service: After the chill has been worn 
away, the rolls are used in the roughing mills. The 
average temperature of the rolling face is about 450 deg. 
C., and wide variations of the thermal condition may 
oceur, according to the care exercised by those in 
charge of the mills. The most serious problem presented 
in the use of these rolls is that of premature breakage ; 
eg., in a 10-mill tinplate plant, 51 rolls were broken 
during a year, and in a 6-mill sheet mill plant, 42 rolls 
were broken during a vear. 

Reverting, now, to the main point under discussion, 
Professor Bacon, in the second paragraph of his articles, 
embraces the breakage of sheet and tinplate rolls 
as a problem of fatigue, but it would be readily granted 
that unless fatigue phenomena precede breakage, the 
problem ceases to be a problem of fatigue. 

Dr. H. J. Gough, discussing failure by fatigue in 
his book, ‘‘ The Fatigue of Metals,” states, on page 164, 
that “at some stage in the process of fatigue a crack 
is formed,” and that ‘‘ the mechanism of the propaga- 
tion of a crack is entirely different in character from the 
action of fatigue which led to the formation of the crack.” 
It is reasonable to contend, therefore, that unless 
fatigue initiates the cracking stage, the failure cannot 
be properly attributed to fatigue of the metal, and, 
also, that the subsequent spreading of the crack is more 
a problem of stress concentration than one of fatigue. 
Professor Bacon suggests at several points in his 
articles, (vide section dealing with * The Life of Top 
Rolls in Terms of Fatigue Stresses ’’), that the load 
stresses alone would not start a fatigue crack, and it is 
stated further, that if the fatigue strength of the chill 
is considered, the chances are that fatigue would never 
start a crack. This implies that the phenomenon 
which is usually associated with fatigue is not present, 
i.e., an alteration of the original atomic configuration 
in some part or the whole of the highly stressed zone, 
which allows the cracking stage to begin. 

It appears reasonable to maintain, therefore, that a 
roll breakage, in which the cracking stage is not 
‘initiated by fatigue, cannot be regarded as a fatigue 
fracture. Other points which make it difficult to accept 
the fatigue view, as applied to the breakage of sheet 
and tinplate rolls, are as follows :— 

(1) The roll breakage data which the writer has 
examined, covering over 200 rolls, shows that about 
33 per cent. of the sheet and tinplate rolls used are 
worn out. A 16-mill sheet mill plant showed a figure 
of 34 per cent. worn out, and in a 14-mill tinplate plant, 
36 rolls out of a total of 110 used during one year 
were worn out. The rolls which wear out give approxi- 
mately 16 weeks’ service before the chill is worn away, 
and afterwards, they may give months and even years 
of service in the roughing mills before they are scrapped, 
still unbroken. 

(2) The estimated load stresses in the writer’s 
paper, indicate that the mean load stress (approximately 
3-5 tons per square inch) in a sheet or a tinplate roll, 
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is much below the probable fatigue strength of the roll 


iron (approximately 9 tons per square inch), and, 
consequently, a roll which is not damaged by the acci- 
dental entry of a tongs, “ gagging,’ or severe thermal 
stress, would give unlimited service. Its useful life 
would, then, be determined by the life of the chill. 

(3) The discussion of the probable fatigue failure 
of a roll did not embrace the stress carrying capacity 
of the chill, which is roughly twice as strong as the 
gray iron. Professor Bacon neglects it in the calcu- 
lation of the probable life of a nearly worn out roll. 
A fatigue limit of only 3-2 tons per square inch is 
assumed, whereas, according to Professor Bacon’s 
conclusion No. 5, a value of approximately 5 tons 
per square inch should have been taken. The calcu- 
lation suggests a probable life of only 7 weeks for such 
aroll, but these rolls, almost without exception, give 
many months service in the roughing mills. 

(4) It had been suggested that some cause other than 
fatigue may initiate a crack. It was reasonable to 
contend, therefore, that the same cause may propagate 
the extension of the crack. In a brittle material like 
the chill of a roll, this would be more easily effected 
than the initiation of the crack, because there would be 
intense concentration of stress in such a material, at 
the base of the crack. The shallow haircracks which 
extend around the periphery of the roll support this view. 

(5) The character of the loading and its frequency 
in sheet and tinplate mills do permit of fatigue consi- 
derations in respect of the cyclical variation of the 
stress, but the abbreviated and intermittent character 
of the loading, and the comparatively small number 
of load cycles applied to the rolls during their normal 
life do not give support to a fatigue view of the failure 
of these rolls. Estimating ona liberal basis, the number 
of load turns of a roll during the rolling of the finishing 
‘*‘ parts ’’ in a tinplate mill, under the five-part system 
of rolling, is as follows :-— 

Thirty-six bars per “‘ heat’’ x (2 passes per “ part ”’ 
plus 1 extra pass on “ eights”) = 36 x 9 = 324 load 
turns under an average load of 250 tons (giving an 
approximate maximum stress of 3-5 tons per square 
inch). The rolling of the finishing ‘“ parts”? would 
occupy about one hour. The rolling time per week is 
approximately 21 shifts of six hours each = 126 hours, 
and the useful life of the chill is about 16 weeks. 
Therefore, the total number of load cycles is approxi- 
mately 324 load turns per hour x 126 hours per week 
x 16 weeks = 650,000 for the period covering the 
useful life of the chill. 

According to the endurance curves submitted by 
Professor Bacon, the probable fatigue limit of roll iron 
is not reached until about one million load cycles have 
been applied, and it is important to notice, too, that 
the fatigue limit is nearly double the value of the mean 
load stress in the roll. 

The writer is carrying out fatigue tests of roll iron. 
The first specimen, stressed to +6 tons per square 
inch was unbroken after nine million cycles, and the 
second specimen, which is undergoing test at the time 
of writing, stressed to + 9 tons per square inch, 
remains unbroken after six and a half million cycles. 

I believe that I have submitted adequate reasons 
for suggesting that the fatigue view of failure cannot 
be easily accepted as an explanation of the breakage 
of sheet and tinplate rolls, and I would like to re-affirm 
the view which I expressed in my paper, viz., that 
“fatigue is related to roll breakage (i.e., of sheet and 
tinplate rolls), only to a slight degree.” 

After close examination of the causes of roll breakage 
in the sheet and tinplate industry, I have formed the 
opinion that the details of manufacture of the rolls, 
the thermal treatment and care of the rolls in service, 
are of far greater importance than the stresses which 
may be set up by the normal rolling loads. The effect 
of the introduction of stringent control in the care 
and use of rolls is revealed in a striking way by the 
following figures: In a 10-mill tinplate plant, an 
average of 44 rolls were broken each year, 1922 to 1924, 
with an annual average output of 27,000 tons. Follow- 
ing better control, the same plant has given an average 
of only 6 broken rolls per year from 1927 to 1930, with 
an average annual output of 25,000 tons. 

The writer has the highest regard for Professor 
Bacon’s paper in its bearing on many problems of roll 
breakage and fatigue testing, in general, and, as may 
be already clear, the foregoing criticisms are only 
directed at those parts of the paper which are related 
to the breakage of sheet and tinplate rolls. 

Yours faithfully, 
J. SELwyN CASWELL. 

Engineering Department, 

University College, Swansea, February 28, 1931. 








Gypsum PropucTion In CanaDa.—During the past 
few years there has’ been a rapid development in the 
utilisation of gypsum from Canadian deposits. The 
production of gypsum in the Dominion in 1929 amounted 
to 1,211,689 tons, and was obtained from quarries in 
Nova Scotia, New Brunswick, Ontario, Manitoba and 
British Columbia. 





THE LATE MAJOR-GENERAL 
E. JADWIN. 


WE note, with regret, the death of Major-General 
Edgar Jadwin, which is reported as having taken 
place on March 2, in the Panama Canal Zone. General 
Jadwin, who was a distinguished American civil 
engineer, was born 65 years ago in the State of Pennsyl- 
vania, and educated at Lafayette College, Easton, 
Pennsylvania. Proceeding to the United States 
Military Academy, he passed out head of his class in 
1890, and received a commission in the Corps of 
Engineers. He was soon afterwards placed in charge 
of improvement works at Ellis Island, New York 
Harbour, this constituting his first official appoint- 
ment. In 1907, he proceeded to the Isthmus of Panama 
to take up the appointment of construction engineer 
of the Panama Canal, under the late Colonel Goethals, 
and remained in this capacity for four years, relinquish- 
ing the appointment in 1911. Upon the entry of 
the United States into the European war, he organised 
and commanded the 15th Regiment United States 
(Railway) Engineers, the first American unit to proceed 
overseas to England in 1917. Soon after his arrival 
in France, he was promoted to the rank of brigadier- 
general and was made director of light railways and 
roads. Subsequently, General Jadwin became director 
of construction and forestry, and was placed in charge 
of the general construction programme connected with 
the operations of the United States armies in France. 
He had some 160,000 men under his orders, carrying 
out dredging, road and railway construction, and similar 
work. For his services during the war he was awarded 
a Companionship of the Order of the Bath, and also 
received the decoration of Officer of the Legion of 
Honour and the United States Distinguished Service 
Medal. 

In 1919, General Jadwin was appointed a member 
of the United States Mission to Poland, and later 
carried out observation duties in the Ukraine. In 
1926, he was promoted to the rank of major-general, 
and was appointed Chief of the United States Engineer 
Corps. He served as senior member of the United 
States section of the Joint Engineering Board concerned 
with the St. Lawrence Waterway Project, and reference 
to his work in connection with the New York State 
Commission on this subject was made in ENGINEERING 
as recently as February 27 last, on page 281. He was 
also senior member of the Board of Engineers for 
Rivers and Harbours. General Jadwin was, in 
addition, a member of the Technical Advisory Com- 
mittee of the Federal Oil Conservation Board and a 
delegate of the United States at the International 
Conference on the Oil Pollution of Navigable Rivers. 
As Chairman of the National Capital Park and Planning 
Commission he supervised the preparation of the plan, 
drawn up in 1927 and adopted by the United States 
Congress, for the control of floods in the Valley of the 
Mississippi. General Jadwin retired from the army in 
1929, and in the same year President Hoover appointed 
him Chairman of the Interocean Canal Board. 








LAUNCHES AND TRIAL TRIPS. 


‘** Svenor.’’—Single-screw oil tank motorship ; Walls- 
end-Sulzer type Diesel engine. Trial trip, February 20. 
Main dimensions, 460 ft. by 59 ft. 6 in. by 34 ft. 1 in. 
Built and engined by Messrs. Swan, Hunter and Wigham 
Richardson, Limited, Newcastle-upon-Tyne, for Messrs. 
S. Ugelstads Rederi A/S, Oslo, Norway. 

‘** Murinam.’’—Twin-screw passenger motorship for 
service between Bangkok and Hong Kong; four-stroke 
Burmeister and Wain Diesel engines. Launch, February 
22. Main dimensions, 346 ft. 6 in. by 48 ft. 9 in. by 29 ft. 
Built by Messrs. Nakskov Shipyard Limited, Nakskov, 
Denmark, for Messrs. The East Asiatic Company, 
Copenhagen. 

‘Pan ARuBA.’’—Single-screw oil-tank motorship ; 
six-cylinder, two-stroke Wallsend-Sulzer Diesel engine, 
supplied by Messrs. The Wallsend Slipway and Engi- 
neering Company, Limited. Trial trip, February 26. 
Main dimensions, 483 ft. by 65 ft. 6 in. by 36 ft. 9 in. 
Built by Messrs. Swan, Hunter and Wigham Richardson, 
Limited, Wallsend-on-Tyne, for Mr. Leif Hoegh, Oslo, 
Norway. 

“CO. W. S. Proeress.’’—Single-screw cargo steamer ; 
triple-expansion engine. Trial trip, February 26. 
Main dimensions, length 220 ft. 6 in., breadth 32 ft., 
deadweight -carrying capacity 1,045 tons. Built to the 
order of Messrs. Co-Operative Wholesale Society, Limited, 
Manchester, by Messrs. Sir W. G. Armstrong, Whitworth 
and Company (Shipbuilders), Limited, Newcastle, and 
engined at the Scotswood Works of the firm. 

‘“* Prtcomayo,”’—Twin-screw, stern-well, hopper-cutter 
suction dredger for service at the port of Talcahuano ; 
triple-expansion engines. Launch, March 6. Main 
dimensions, 298 ft. by 48 ft. by 21 ft.; hopper capacity 
1,800 tons. Built and engined by Messrs. Lobnitz and 
Company, Limited, Renfrew, for the Chilean Government. 

‘“‘ MaRSEILLAIS 3.”°—Steel screw tug. Launch, March 
7. Main dimensions, 78 ft. by 22 ft. by 12 ft. 3in. Built 
by Messrs. Cochrane and Sons, Limited, Selby, for owners 
at Marseilles. 
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ELECTRIC ROLLING-MILL 
EQUIPMENT. 


At the present time, the question of improving the 
efficiency of steel-works plant is one of particular 
importance to the iron and steel industry, and the 
existing slackness also provides a convenient oppor- 
tunity for carrying out any alterations which may be 
necessary to bring the works equipment thoroughly 
up to date. The electric operation of rolling mills 
is one means by which production may be increased 
and economy achieved, and in view of the extensive 
experience of Messrs. The English Electric Company, 
Limited, Stafford, in the design and construction of 
the necessary electrical equipment for this class of 
work, the particulars given below of one of their latest 
installations should be of interest. 

This installation, of which the motor is illustrated 
in Fig. 1 on this page, is intended for the operation 
of a 27-in. three-stand reversing rolling mill at Messrs. 
Brown, Bayley’s steel works, Sheffield, and includes, 
in addition to the motor, which replaces a steam 
engine, a flywheel motor-generator set, and an exciter 
set with the necessary control and protective gear. 
The mill, it may be noted, will be used for reducing 
ingots of high-carbon and alloy steels to 4-in. and 
3-in. billets. The motor is of the single-armature, 
forced-ventilated, direct-current type, giving a constant 
cut-out torque of 5,600 inch-tons over a speed range 
from 0 to 30 r.p.m. in either direction of rotation; 
a further speed range from 30 to 70 r.p.m. in either 
direction is, however, available at a reduced torque. 





The motor is designed for a temperature rise not 
exceeding 40 deg. C., after a continuous run at full 
load. The speed ranges mentioned are obtained 
when current is supplied to the armature at 536 volts 
from one generator of the motor-generator set, and 
the maximum output amounts to 6,000 brake horse- 
power at 30 r.p.m. It is proposed, however, at a later 
date, to add a second generator to the motor-generator 
set, when the mill motor will give a cut-out brake 
horse-power of 12,000 at 60 r.p.m., and will be capable 
of developing 3,960 brake horse-power continuously 
at that speed. With the two generators supplying 
current to the motor at 1,072 volts, the speed range 
of the latter, at constant torque, will be from 0 to 
60 r.p.m. in either direction, and from 60 to 110 r.p.m. 
at reduced torque. 

The weight of the complete motor is about 114 tons, 
and that of the armature, with the windings and commu- 
tator in place, is50 tons. The diameter of the armature 
is 11 ft. 8in., while that of the shaft is 24 in. ; the bear- 
ings are pressure lubricated. Both the armature and 
commutator hubs, are of cast steel, as also are the 
magnet frames, and in connection with the armature 
construction, it may be mentioned that the core plates 
are secured to the spider by wedged keys, designed to 
withstand the racking stresses set up by the frequent 
reversals of the direction of rotation. Special attention 
has also been given to the matter of insulation, and 
ample creeping surfaces have been provided on account 
of the metallic nature of the dust in a steel works. 

The motor of the flywheel motor-generator set is of 
the slip-ring type, with a normal continuous capacity of 
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2,000 brake horse-power, and a synchronous speed of 
600 r.p.m. It is designed for a temperature rise not 
exceeding 40 deg. C., and to sustain an overload of 
100 per cent. momentarily. The machine will be run 
on a three-phase 11,000-volt 50-cycle circuit without 
the intervention of a step-down transformer. Owing 
to the fact, already mentioned, that it is intended to 
add another generator later, the set has been arranged 
with the motor and the present generator on one 
side of the flywheel, and the bedplate has been extended 
on the other side to accommodate the second generator, 
when required. The bedplate is also extended at the 
motor end, so that the stator can be racked along 
clear of the rotor, to enable both to be inspected or 
repaired. The flywheel, which is of the disc type and 
of forged steel, is 11 ft. in diameter and weighs about 
21 tons. Its weight is supported in pressure lubricated 
bearings, the oil for which is passed through coolers 
mounted in the bedplate. The oil pressure, it may be 
noted, is sufficient to lift the flywheel, and the static 
friction is such that rather less than half the full-load 
current is sufficient to start up the flywheel. To 
bring it to rest, electrical braking has been adopted, 
direct current excitation being supplied to the stator 
windings of the induction motor and a liquid slip 
regulator being connected across the rotor to produce a 
braking effect. The direct-current generator of the 
flywheel set is capable of a continuous r.m.s. output 
of 1,660 kw. at 536 volts, but the cut-out current is 
9,400 amperes, or the equivalent of 5,030 kw. 

For supplying cooling air to the mill motor, a wet 
air filter and fan equipment, with a capacity of 22,000 
cub. ft. per minute, is being provided. The air is 
delivered from the fan through a duct to the back end 
of the motor, and, after passing through the windings 
of the latter, is discharged into the atmosphere. Another 
air-filtering equipment, with a capacity of 31,000 cub. ft. 
per minute, is being supplied for cooling the motor- 
generator set machines, as well as a previously existing 
direct-current mill motor of 2,000 h.p. It should, 
perhaps, be pointed out that the motor and generator 
of the flywheel set are not of the forced-ventilated type, 
the filtered air being discharged into the pits below 
the machines to assist their natural ventilation. 

The control gear for the installation, which is carried 
out on the Ward-Leonard system, can be followed from 
the diagram of connections given in Fig. 2, with but 
little explanation. For the excitation of the mill 
motor and the generator of the flywheel set, an exciter 
set, indicated in the top right-hand corner of Fig. 2. 
is being supplied. It comprises a 50-h.p. direct-current 
motor, taking power from 460-volt mains and driving 
an exciter generator which supplies the field of the 
main generator, and another exciter generator which 
acts as a ‘* bucking ’’ exciter for the purpose of weaken- 
ing the field of the mill motor at the higher speeds. 
The two exciter generators, which are designed on 
the makers’ quick-excitation system, are themselves 
separately excited from the 460-volt mains, so that the 
control gear for the mill equipment has only to handle 
the field currents of the exciters. The variation of the 
excitation of the main machines, and consequently the 
direction of rotation and speed of the mill motor, - 
follows almost simultaneously the movement of the 
driver’s control lever. The latter is situated on the 
driver’s platform, and is combined with a control desk 
equipped with instruments for indicating the mill- 
motor current and the speed of both the mill motor and 
flywheel set. An instrument panel is also provided 
in the compartment in which the flywheel set is housed, 
this panel being equipped with integrating and recording 
instruments for the various field currents, while the 
overload and minimum-field relays, indicated in Fig. 2, 
are also mounted on it. For the control of the motor 
of the flywheel set, a compound-filled draw-out type 
metal-clad pillar will be connected in the stator circuit 
of this machine. For starting up and automatically 
regulating the slip, one of the maker’s liquid-type slip 
regulators is being supplied, together with a series 
transformer and torque motor for operating the regu- 
lator automatically in accordance with the loading, and 
for producing the necessary drop in speed of the flywheel 
set in order to utilise the energy stored in the flywheel 
at periods of peak load. 








THE BririsH CORPORATION RULES AND TABLES.—We 
have received a copy of the 1931 issue of the Rules and 
Tables of The British Corporation Register of Shipping 
and Aircraft, 14, Blythswood-square, Glasgow. Amongst 
other improvements which have been introduced in the 
body of the work, we note a further simplification of 
the framing section and a tabular statement of riveting 
requirements, which concentrates them all in one 
section, thus making them readily accessible. The 
sections devoted to internal-combustion engines and 
to electrical installations have also been developed. 
The first-named section, however, is still headed ‘ pro- 
visional rules.’’ As was the case with previous editions, 
the volume is neatly printed, and it deserves commenda- 
tion for its clarity of expression and ease of reference. 
Bound in the usual red cloth covers the price of the 
book is 15s. net. 
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LABOUR NOTES. 


Tue findings of the National Wages Board for the 
British railways industry on the claims relating to 
wages and working conditions submitted to it by the 
companies and the trade unions were issued last 
week. On the demands relating to conditions, the 
Board found that for night duty, the rate of time-and- 
an-eighth should be substituted for time-and-a-quarter, 
and that for duty performed on Sunday, Good Friday 
and Christmas Day (in England and Wales) and 
January | and 2 (in Scotland), the rate of time-and-a- 
third should be substituted for time-and-a-half. In 
cases where double time is at present paid, time-and- 
two-thirds should be substituted. A spread-over of 
working hours might, the Board stated, be put into 
operation in the case of all grades, except drivers, 
firemen, guards and signalmen, subject to review by 
the Central Wages Board, or, on appeal, the National 
Wages Board, in respect of any station where it was 
contended that such a spread-over was unreasonable. 





The decision of the Board on the wages claims 
affecting the traffic grades, was that all earnings shall 
be subject to a deduction of 2} per cent., with a 
further deduction of 2} per cent. in respect of all 
earnings in excess of 40s. a week. For example, a man 
earning 50s. in a week would be subject to a deduction 
of 1s. 6d., made up as follows: 1s. 3d., being 2} per 
cent. on 50s., plus 3d., being 2} per cent. on 10s., the 
amount over 40s., provided that, in the case of male 
adults whose base rates are under 41s. a week, the de- 
ductions shall not operate so as to reduce their earnings 
below their base rates, and provided, further, that in 
no case shall any deduction exceed 6s. a week. In 
the case of clerical, supervisory and other salaried 
staff, and staff paid on a salary-equivalent basis, all 
earnings are, under the award, to be subject to a 
deduction of 2} per cent., with a further deduction, of 
24 per cent. in respect of all earnings in excess of 
1001. per year, provided that in no case shall any 
deduction exceed the sum of 151. per year. “‘ Save as 
above,” it is stated, “the Board finds against the 
claims of the companies.”’ 





* With regard to the claims of the National Union 
of Railwaymen,” the Board goes on to say, “ we find 
against them, except that we recommend to the 
companies that in those cases of crossing-keepers, 
where it can be shown that the work at the crossing 
has materially increased owing to motor traffic, there 
shall be some additional weekly payment or arrange- 
ments made for relief of duty.” On the claims of the 
Associated Society of Locomotive Engineers and 
Firemen, the Board found in favour of a re-arrangement, 
which is specified, of the rates of pay of engine cleaners, 
but against the proposal of a guaranteed day for each 
time of booking on Sunday. 


Modern requirements make further co-ordination im- 
perative, and the present enquiry has reinforced 
our opinion that only along the lines of comprehensive 
national organisation of all forms of transport under 
public ownership and control can the problem of the 
transport industry be overcome.” 





Firms in the London area belonging to the National 
Federated Electrical Association have circulated to the 
members of the Electrical Trades Union in their 
employment, copies of the following statement :—‘‘ As 
you are probably aware, the London rate under the 
National Agreements is 1s. 9}d., subject to a temporary 
addition of 5 per cent., which the employers have stated 
they had no intention of giving early notice to with- 
draw, provided that the London Branch of the E.T.U. 
gave an undertaking honourably to observe existing 
agreements. Notwithstanding this, the undertaking 
has been broken and a strike has been called at Dagen- 
ham owing to the contractor declining to pay the 
London rate outside the London area. The N.F.E.A. 
have made every effort to reach an equitable settle- 
ment, and have also offered to submit the matter to 
arbitration, but as the breach of agreement continues 
they hereby give notice that the additional 5 per cent. 
will be withdrawn and the rate will revert to 1s. 94d. 
per hour on and from the third pay day in March, 
1931, for the period covered by that pay day.” 





The President of the Board of Trade, accompanied 
by the First Lord of the Admiralty, the Minister of 
Labour, the Minister of Transport, the Parliamentary 
Secretary to the Ministry of Transport and the Chairman 
of the Forestry Commission, received on Thursday, 
last week, a deputation composed of the Lord Mayor 
of Newcastle and Mayors of the towns on the Tyne 
and Wear and representatives of the workers in the 
area, together with Members of Parliament for the 
area. The deputation laid before Ministers the serious 
position of the Tyne and Wear districts owing to the 
depression in the shipbuilding and engineering indus- 
tries, and urged that special measures should be taken 
by the Government to encourage the undertaking of 
productive public and private enterprises, the accelera- 
tion of work under the present naval programme and 
the stimulation of new industries in the area. They 
referred also to their anxiety that the construction of 
the second Cunard liner should be undertaken on the 
Tyne. The desirability of replacing obsolete tonnage 
generally by modern and efficient ships was also the 
subject of representation. 





The First Lord of the Admiralty indicated in reply 
the great difficulties in the way of any acceleration of 
the naval construction programmes. The Minister of 
Transport explained the very extensive assistance 
already given by the Government to the area under the 





On the claim of the Railway Clerks’ Association | 


relating to higher-class temporary duty, the finding 


of the Board was that all employees to whom the | 


provisions of the present arrangement are applied, 
when employed temporarily on higher-class duty, 
shall receive the appropriate increment in the higher- 
class scale as soon as they have performed the higher 
duties for the qualifying incremental period. They 
further found that, to determine the commencing 


iof over 1,000,000I. 
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Development (Loan Guarantees and Grants) Act, 1929, 
referring in particular to the scheme for the standardisa- 
tion of electrical frequency (including transmission and 
distribution) on the North East Coast at a cost of some 
10,000,000/., and a dock scheme at Jarrow at a cost 
The President of the Board of 
Trade explained the position in regard to the Cunard 
liners, and the difficulty in the way of influencing in 
any respect the policy of the Cunard Company as to 
the time and place of construction of a second vessel. 
He referred to the Committee on the scrapping of old 


salary on promotion to a higher class, all such tem- | tonnage, whose report he was expecting. He explained 
porary duty shall be aggregated, provided it is for a | the obstacles in the way of any revival of the Trade 
continuous period of not less than four months. The Facilities Acts for shipbuilding. In conclusion, he 
Board found against the other claims put forward by | undertook to have the points made by the deputation 
the Association. The decision of the Board, provided | carefully examined, and to have a letter sent to the 
it is accepted by the parties, is to operate as from the | Lord Mayor of Newcastle setting out the considered 
beginning of the first full pay following March 28 to | views of the Government on certain points raised by the 


the first full pay following March 26, 1932, and will | deputation. 
afterwards continue until altered by agreement between | 
the parties, or a decision of the Central Wages Board, | 


or, on appeal, the National Wages Board. 





An addendum to the award, signed by Mr. C. T. 
Cramp and Mr. W. Dobbie (National Union of Railway- 
men), Mr. W. P. Allen and Mr. S. Garrison (Associated 
Society of Locomotive Engineers and Firemen), Mr. 
T. H. Gill, M.P., and Mr. G. Lathan, M.P. (Railway 
Clerks’ Association), Mr. A. Pugh, of the Trades Union 
General Council, and Mr. H. J. May, of the Co-operative 
Union, was as follows :—‘* Whilst concurring in the 
findings, which provide a measure of assistance for the 
purpose of enabling the companies to encounter the 
immediate difficulties, we desire at the same time to 
state that, in our opinion, this enquiry has clearly 
revealed the necessity for other action in order that 
the industry may be in a position to provide the trans- 
port facilities desired by industry, commerce and the 
travelling public. In our view, the continuation of 
four separate groups of railways is unsatisfactory. 


In February, the home branch membership of the 
| Amalgamated Engineering Union increased from 
190,949 to 191,709, and the Colonial branch membership 
decreased from 25,939 to 25,769. The number of mem- 
bers in receipt of sick benefit increased from 5,533 
to 6,340, the number in receipt of superannuation bene- 
fit from 11,345 to 11,423, and the number in receipt of 
donation benefit from 30,320 to 31,449. The total 
number of unemployed members increased from 
39,317 to 41,112. Pei x 

Under an agreement recently entered into by the 
Great Western Railway Company and the Amalgamated 
Engineering Union, the retiring age for men employed 
by the Swansea Harbour Trust is fixed at 65. The 
company undertakes to grant ex-gratia pensions on 
the following bases :—(a) For 30 years’ continuous 
service and upwards, a weekly allowance at the age of 
65 years, calculated at 3d. per week for each com- 
pleted year of continuous service, plus 2s. 6d. per week, 
the allowance being subject to a deduction of 5s. per 





week if and when the recipient is eligible for State 
Pension. (b) In cases where retirement is necessitated 
before the age of 65 years on grounds of ill-health (not 
the result of misconduct) allowances in accordance 
with the foregoing scale will be granted upon retire- 
ment at, or after, the age of 55 years, subject to a 
minimum service of 25 years. 





Most of the Editor’s Notes in the March issue of 
the Amalgamated Engineering Union’s Monthly 
Journal are devoted to the changes in the rules of the 
organisation adopted by the Rules Revision Committee. 
The object of the alterations is to put the Union in a 
financial position to bear the heavy drain on its 
resources during the present abnormal depression. 
‘* Fundamental changes have been made,” the writer 
says, “‘ to the effect that certain sections of the member- 
ship will be called upon to pay a modified contribution, 
whilst in receipt of the highest rate of donation and 
sickness benefit at present being paid, and all super- 
annuated members will be called upon to pay Ils. per 
week.” It was also decided ‘“‘ to take from the Super- 
annuation Reserve Fund each year a sum not exceeding 
one-third of the cost of superannuation benefit. This, 
together with the interest accruing to that fund will 
very materially assist the General Fund, and ease the 
burden that the latter has carried for so many years in 
respect of superannuation benefit.” 





‘‘In adopting this proposal,” the contributor of the 
editorial notes goes on to say, “the meeting carried 
into effect the idea which was in the minds of the 
promoters of the Superannuation Reserve Fund 
Scheme, at the delegate meeting of the late A.S.E., in 
the year 1892. It was then stated by those favourable 
to the scheme that the fund should remain intact ; 
that is to say, it would not be used for any purpose 
except re-investment until such time as the cost reached 
a point that made it impossible for the General Fund 
alone to meet the liability for superannuation benefit. 
We believe this alteration in rule to be a wise one, and 
there can be no doubt that it will help the union during 
this period of severe depression in the industry.” 





Commenting upon the changes as a whole, the 
writer says :—‘‘ It should be borne in mind, the pri- 
mary object of this organisation is to function as a 
trade union, and this can only be done by strengthen- 
ing our finances, and thus placing us in a position to 
defend the interests of the members in the shop at 
all times, both in the way of improving his status in 
respect to wages and conditions, and in resisting the 
encroachment of employers upon conditions which 
have only been established by the sacrifices made during 
the period of the union’s existence, now covering over 
one hundred years.” 





At February 23, there were approximately 9,224,900 
insured persons aged from 16 to 64 in employment in 
Great Britain. This was 96,600 more than a month 
before, when the figures were affected by the Lancashire 
cotton dispute, but 791,800 less than a year before. 
At March 2, the numbers of persons on the registers of 
employment exchanges in Great Britain were 1,894,460 
wholly unemployed, 624,754 temporarily stopped, and 
115,360 normally in casual employment, making a 
total of 2,634,574. This was 16,916 more than a week 
before, and 1,087,357 more than a year before. The 
total comprised 1,922,822 men, 70,377 boys, 581,656 
women, and 59,719 girls. 





Representatives of the Engineering and Allied 
Employers’ National Federation and representatives of 
the forty or so engineering trade unions met again in 
London on Wednesday, for the purpose of discussing 
the proposals relating to working conditions and wages 
submitted by Sir Allan Smith on February 30. Mr. 
H. W. Hutchinson, president of the Amalgamated 
Engineering Union, speaking for the trade unions as a 
whole, dealt at length with the points made by the 
employers’ chairman at the earlier meeting, and after 
discussion it was agreed to appoint joint sub-commit- 
tees to consider the various proposals and suggestions 
contained in Sir Allan’s speech. Amongst these 
proposals and suggestions, it will be recalled, are an 
extension of the working week from 47 to 48 hours, 
extensive re-adjustments of overtime and nightshift 
rates and working, changes in the methods of reckoning 
piece-work prices and bonus times, and new conditions 
governing the manning of machines and the inter- 
changeability of labour. 








Maayan TuNGSTEN-ORE Exports.—The total export 
of tungsten ores from the mines of the Federated Malay 
States, during 1929, was 324 tons, compared with 5 tons 





in 1928. The increased output was due to the enhanced 
value of the commodity. 
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DIMENSIONAL STABILITY OF HEAT- 
TREATED ALUMINIUM ALLOYS.* 
By J. D. Grogan, B.A., and D. CLayron, B.Sc. 
Tuts paper describes an investigation carried out 

under the direction of the Alloys Sub-Committee of the 

Aeronautical Research Committee for the Department 

of Scientific and Industrial Research, and constitutes 

a continuation of the systematic study of aluminium 

and its alloys, which has long been carried on in the 

Metallurgy Department of the National Physical 

Laboratory. The work was undertaken to investi- 

gate a report that serious secular changes occur in 

light alloys during storage. Subsequently attention 
was directed to the dimensional changes which occur 
when heat-treated material is machined. 

Part I.—Secular Changes in Aluminium Alloys.— 
As the secular changes which occur after the normal 
ageing process is substantially complete are found to 
be small enough to be ignored in normal engineering 
practice, as far as the alloys examined during the 
course of this investigation are concerned, it is con- 
sidered sufficient to present this part of the investigation 





in outline only. The alloys employed were cast and 
wrought ‘ Y” alloy, wrought Duralumin, and chill 
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and sand-cast ‘‘2L5” alloy. The wrought material 
was hot-rolled from 3-in. diameter billet to 1-in. 
diameter bar. The cast material was in the form of 
l-in. diameter bars cast in metal moulds, except for 
two test-pieces in the ‘‘ 2 L5”’ series, which were cast 
in sand. Cast material intended for subsequent heat- 
treatment was soaked for six hours at the temperature | 
usually employed for heat-treatment, and was then 
allowed to cool with the furnace. This treatment was | 
adopted to remove stresses which may have been set 
up during casting and to render the metal homogeneous. | 
The test-piece was then cut from this material. After | 
measurement, the finished test-piece was heat-treated | 
in an electric furnace on a bed of sand in air and} 
quenched, or allowed to cool in the furnace. The 
subsequent measurements were made on the test- 
pieces without further machining. 

In the case of a test-piece of cast “ Y” alloy, 
quenched from 520 deg. C. in boiling water and 
tempered for two hours at 100 deg. C., which treatment 
leaves the material in the fully aged condition, slight 
changes in length occurred during the first few days 
after heat-treatment; subsequent changes, both in 
length and diameter, were very small. A test-piece of 
Duralumin was quenched from 490 deg. C. in cold 

* Communication from the National Physical Labora- 
tory, Teddington, read before the Institute of Metals, 
London, on Thursday, March 12, 1931. Abridged. 
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|machining operations were commenced. Measure- 


water; the material therefore aged on_ storing. 
Measurements showed that a small shrinkage of length 
occurred during this period, but subsequently the 
length remained constant. No appreciable changes 
of diameter were found. Measurements of a chill- 
cast test piece of “ 2L5” alloy were also made; this 
material ages on storing in the cast state. Shrinkage 
of length, and of diameter to a slight extent, was seen 
to have occurred over quite a prolonged period, the 
rate of change diminishing continuously. This alloy, 
which is employed in engineering practice as cast 
without heat-treatment, is known to harden sponta- 
neously after casting. The dimensional changes which 
accompany this hardening were examined on both 
chill-cast and sand-cast bars. The graphs plotted all 
showed the same features; the length and mean 
diameter changes were all within 0-00005 in. of one 
another throughout the series of measurements, except 
that the final measurements showed the total change 
of length of the two sand-cast test pieces to be 0-0001 in. 
less than in the chill-cast test pieces. 

Part II,—Dimensional Changes Appearing when 
Heat-Treated Material is Machined.—This part of the 
investigation was carried out to determine the magni- 
tude of the changes which occur when heat-treated 
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light alloys are machined, and 
also to examine any secular 
changes which may ensue. 
The method employed was a 
modification of that described 
by Heyn.* Concentric rings 
8 9 were machined from the 
central portion of a_heat- 
treated cylinder so _ that 
the test-piece assumed the form of a dumb-bell. 
Measurements of the length were made both at the 
centre and at the periphery. To render possible the 
performance of a number of machining operations on 
each test piece, the material selected was in the form 
of 3-in. diameter wrought bars. Four alloys were 
examined—namely, copper-silicon, the proprietary 





ments of length were made before and after heat 
treatment, and over a subsequent period during which 
changes associated with ageing might be found. The 
diameter of the central portion of the test-piece was 
then reduced in stages to approximately 4 in. At 
each stage, measurements were made shortly after 
machining to measure the dimensional changes due 
to that operation, and also over a period of time to 
determine whether any secular change followed. No 
such secular change was found. The length measure- 
ments of the test-pieces were made at five positions, 
one in the centre and four at symmetrically disposed 
positions about } in. from the cylindrical surface. The 
mean of the latter four measurements was taken to 
represent the peripheral length. As in Part I of this 
investigation, the length was found by comparison 
with standard steel gauges. 

Overall Length Changes due to Heat-Treatment.—The 
overall length changes due to heat-treatment are given in 
Table V, on page 372. The figures show that, except for 
WY 12 in dumb-bell form, the ends of all the quenched 
specimens became convex. Annealing, however, 
although producing quite large changes in all materials 
except “ Y” alloy, caused practically no distortion 
of the ends. Boiling water or cold oil employed as 
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quenching media produced much smaller length changes 
in “ Y” alloy than did cold water; the changes were 
slightly smaller in Duralumin. In the latter material, 
quenching in boiling water prodiced dimensional 
changes very similar to those caused by quenching in 
cold oil, and the distortion of the ends was much less 
than when cold water was employed. Changes on 
tempering were in all cases very small. The agreement 
between duplicate test-pieces subjected to the same 
treatment is generally not very close, but the order 
of the change is the same. 

Changes Subsequent to Heat-Treatment.—In material 
quenched in cold water, changes up to 0-0002 in. in the 
central length and up to 0-0006 in. in the peripheral 
length were found during the ageing period. - In mate- 
rial quenched in cold oil and in boiling water, no change 
greater than 0-00015 in. was detected. Most of the 








“25S ” alloy, ““ Y ” alloy, and Duralumin. Table III 
gives the composition of the alloys. 


TABLE III, 


Mark. | Alloy. 


Copper. Silicon. 
} Per cent. Per cent. 
WCcs .., Copper-silicon 2-95 3-08 
W258 ..! “258” alloy 4°45 0-80 | 
| WY ob) oS eee as 4-21 0-20 | 
wD ..| Duralumin 4-23 0-18 | 





change occurred in the early part of the ageing period. 


_— | 0°: 


Nickel. | Magnesium. | Iron. | Manganese. 
| | 
= nin iat = sitailmaani 
Per cent. Per cent. | Per cent. Per cent. 

— = | 0-22 —_— 

= 0-08 0-40 0-67 
2-09 1°45 | 0-28 | 

“51 0-40 | 0-62 





The test-piece employed was a cylinder approximately 
5 in. long and 3 in. diameter. The ends were initially 
ground ard lapped flat and parallel. When the dis- 
tortion of the ends during heat treatment was large, 
they were again made flat and parallel before the 





* See Journ. Inst. Metals, vol. xii, page 3 (1914). See 





also ENGINEERING, vol. xcvii, page 674 (1914). 


Overall Length Changes due to Machining.—Except 
in WD 11 and W 25S 11 A, the machining operation 
consisted of reducing the test-pieces to dumb-bell 
shape by removing successive rings of material, the 
diameter over the central 3 in. of the length being 
reduced from the original 3 in. to 4 in. In machining, 
very light cuts were taken in all cases and no cooling 
agent was used. The length changes resulting from 
the machining operations, in the case of some of the 
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alloys, are shown in Figs. 4, 6 and 7, on page 371| Fig. 7 illustrates the effect of tempering copper- | Brinell Hardness of Material Quenched in Cold Water. 


and on this page, plotted against reduction of area | silicon quenched in cold water. In the copper-silicon|—In order to determine the degree of hardening to 
of the central portion of the test-piece. The vertical | alloy the tempered test-piece (WCS 11) shows slightly | which these relatively large masses of metal had attained 
line at the end of the curves for each test-piece | greater changes in the central length than the untem- | on heat-treatment, Brinell hardness measurements were 
shows the abscissa corresponding with reduction of the | pered test-piece, and little difference in the peripheral} made on certain test-pieces after the completion of 
area to nil, 7.e., the complete severing of the test-piece. | length. Tempering the previously untempered speci- | the measurements of dimensional changes. One end of 
The variations in position of this vertical line are due| men (WCS 10) after the diameter had been reduced | each was cut off, and ground and polished on both sides. 
to small variations of the initial diameters of the test-| to 1 in. produced a very small shrinkage. The change | The Brinell hardness was determined on both faces 
pieces. in length of the tempered test-piece of 25 S-alloy (W 25 |at the centre and on concentric circles increasing in 

In Figs. 4 and 6 the specimens numbered 10, 13,/S 11) was about 20 per cent. less than that of the! radius by } in., a load of 40 kg. and a ball 2 mm. in 
and 14 in “‘ Y ” alloy and Duralumin have been plotted | untempered test-piece (W 25 S 10). On tempering | diameter being used. The material, which consisted 
together to show the variations due to different quench- | W 25 S 10 after the diameter had been reduced to 1 in.,| of discs approximately 1 in. thick, was heat treated 
ing media. Taking the ratios of the total decreases| the central length decreased by 0-0002 in. and the | again in the same manner as before and further Brinell 
in length in proportion to the reductions of area, the | peripheral length by 0-0004 in. hardness measurements were made. The mean values 
length changes for quenching in boiling water and | Annealed Material.—A test-piece of each material | of the figures were somewhat discordant. Generally, 
cold oil are within ,\, and 3, respectively, of those for} was machined in the annealed condition, the diameter | the centre was slightly softer than the rest, both in the 
quenching in cold water. The decreases in length | over the central 3 in. of the length being reduced to 1 in. | case of the material heat treated as a large test piece 
of the test-pieces quenched in the less vigorous media | The results showed that the length changes were very | and also asa relatively thin slice. To determine whether 
are more nearly proportional to the reduction of area | small, the maximum decrease in length being 0-00015 | this difference arose from the prevention of complete 
than those of the test-pieces quenched in cold water, | in. in the peripheral length of WY 12. After reducing | hardening at the centre owing to the mass of the test 
so that the initial machining operations produced | the diameter to 1 in., the dumb-bell shaped test-| piece, or was due to some metallurgical difference in 
relatively larger length changes on material quenched | pieces were quenched, WY 12 in boiling water, and the | the material, some of the discs were annealed. It was 
in these media, compared with material quenched in | others in cold water. They were then further machined. | found that the centre was still generally slightly softer. 











cold water. The behaviour of a test-piece of “ Y?’ | the final diameter being } in. To find the effect of | The discrepancy was therefore due to metallurgical 
alloy, (WY 11) quenched in boiling water and then 


Fig.7. COPPER-SILICON ALLOY. 


light cuts, corresponding with finishing cuts, the reduc- ' differences between the centre and outside of the 
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WCS 10. 5In.X 3-05In. {Quenched wv Cold Water. 0-001 
WCS 11. SInv.X 2:-85In. (WCS.11, Tempered before Machining. 3 0: 
. 5 0-003 
& siali > 0-005 
$ oT 
> 0-003 § 0-007 
v ; 
0-004 : nieone 
8 2 0-009 
nd 0-005 8 0-010 
8 S 0-01 
a O41 HK 2 wF KH 4 HO 1wR2RASH4A~N 
= Width of Groove ¥Deep-inches | Width of Groove % Deep-Inches 
i 0-007 (2587.0) Dia.of Tast Piece reduced Dia.of Test Piece reduced 
from 3" to 7%’. From Ve" to ¥2'. “encweennc” 
* 0085 7 2 4 5 8 tion in diameter was carried ; material. In most cases, the material heat-treated in the 
(2537.C,) Reduction of Area-Sq tr. -excmexenc" ut initially at a reduced | form of a test-piece 3 in. in diameter and 5 in. long was 
rate, the depths of cut being slightly harder than that heat-treated as a disc 3 in. in 
TABLE V. | yy» yes 2, and fin. It was seen that the decrease in| diameterand 1 in. thick. The alloys are therefore well 
- | length of WY 12 was very small (corresponding with | hardened when heat treated in relatively large masses. 
Overall Length Changes | boiling-water quenching in Fig. 4, WY 13). Inthe other} Brinell Hardness of Material Heat-treated in Dumb- 
ee : due to Heat-Treatment | test-pieces the changes were quite large, and closely | bell Form.—These test-pieces, when heat treated by 
oa nag ee (Inch). | proportional to the reduction of area, whilst the | quenching, were in dumb-bell form, the ends being 
 Plece. | Seok of Table). |—___— ~ | difference between the change in length of the periphery | 3 in. in diameter and approximately 1 in. thick, con- 
| Central. | Peripheral, | and the centre was not very great. | nected by a central portion 1 in. in diameter and 3 in. 
| | | Effect of Length of Cut.—In order to investigate the | long. Both faces of one end were ground flat and 
ar | effect of length of cut on the overall length changes, | polished, and Brinell impressions were made with a 
wy a ee | QinG.w.  ..| +0-0082 0-0035 | @ groove, }-in. wide and j-in. deep, was cut in the centre | 2 mm. ball and 40 kg. load as in the previous series. 
WYllL .: ie c 0-0000 -0-00005 | of the length of a test-piece, 4? in. long, of Duralumin | The impressions were, in many cases, far from round and 
WY 12 (Dumb-bell) he in B.W. + 0-0001_ | + 0-00025 (WD 11) which had been quenched in cold water. This; the hardness numbers were irregular. No systematic 
4 Te Qinc.0 Foon Ooo, =, BFOOve was subsequently widened in stages until it| variation in hardness due to the shape of the test-piece 
WY1l .. ‘.| T. for 2 hours” ‘ | extended over the whole length of the specimen, i.e.,| was detected. The material was well hard2ned. 
ae at 200 deg. C. 0-0000% 0-0000* | until the 3 in. diameter cylinder was converted into| Brinell Hardness of Material Quenched in Boiling 
WY 12 ct} Ae +s + = 000015 | — 000025 | one of 1}-in. diameter. The results obtained are, | Water and in Oil.—This material was tested in the 
Duralumin. shown in the left-hand half of Fig. 10, on this page,;| manner already described. The figures obtained 
=e 10 is “| f noms —_ | in which decreases in the central and peripheral length | showed that both treatments hardened the material 
WD 12 (Dumb-beil) paenener= || = 0-004 0.0020 | are plotted against width of groove. It will be seen ina satisfactory manner. 
WDis .. ..| Qin BW. ..| — 0-0018 _(0-0026 | that the first pra preset —— i site = TasBie VIII. 
WDi4.. --| Q.inC.O. .. 0-0013 - 00026 | and 0-0038 in. in the central and peripheral lengths, ——-—————_-__ mp ee 
WDi2 ..  -| A. + 0-0016 | + 0-0021 — respectively. Subsequent widening of the groove Duralumin. “YY” Alloy. 
Copper-Silicon | produced smaller changes: the peripheral length ‘MOET Sertch corks) 
ain aoe | continued to decrease at a fairly uniform rate of about te [ = | 
fa ‘ ee (+ 0-0024 | — 00-0002 | 0-0021 in. per 1 in. widening of the groove ; the central Ultimate | Flongation. Ultimate | yongation. 
Wes 1k. ttqinc.w. 2| +0-0026 | +0-0015 | Ie canine Be a Stress | percent.on | ,_ T&S |_ Per cent, 
WCS 12 (Dumb- { Bi irs | length decreased at a diminishing rate to a minimum (Tons per | Percent.on | (qons per | Per cent. on 
bell) Jo \| — 0-0015, ,| — 0-0038 jat about 2 in. width of groove, and then increased Sq.In.). | =o | Sain). ] 2 In. 
Woe tt. .. Ps eee o 0-0000* | + 0-oo01* | again, the final length being only a little short of the — eet ers 
WCS 10 (Dumb- = for 24 hours | | length after cutting the first }-in. groove. | 14 26-3 | 20-0 
ii heme > - asO deg. ( zi 0-0000¢ 0-o001¢ % <f ~—— —— — rece re — oats = ans | 11 26-3 19-5 
yoentre le yp ery oe 26- 21- 
“258 "Alloy. | aa ae “a a sear leon the ot panache pre gees 15 26-2 | 21-0 
58 *-Alloy. g : ae , this | | 
$10 - . 0-0021 | —0-0058 | groove was extended in stages to the full length of the —- oe 
aes (Dumb. (@& in CW. ) — 90-0032 - 00080 | test-piece. The results are plotted in the right-hand, Tensile Properties of Test-Pieces Quenched in Boiling 
bell) | = o-0026 | — 0-0052 | half of Fig. 10, and show that the decrease of length | Water.—As boiling water is recommended here as a 
W25S1LA — .. Qin C.W. and produced by the first groove was again relatively large, | suitable medium for quenching light alloys when it is 
Ls ioaerae _ 9-0023 | — 0-9036 | DUt not so remarkable as in the previous case. A rever- | desired to avoid dimensional changes on machining, 
W 25811 ..| T. for 19 hours | Z |sal in the direction of the length change was again | it was considered desirable to determine the tensile 
W 25 S 10(Dumb- Bh ola -- 0-0006° 0-00025* | found. When the machining operations were com-| properties of material quenched in this medium in 
bell) | at 150 deg. C. | — 0-0002* | — 0-0004* | Pleted, the test-piece was a plain rod } in. in diameter | relatively large pieces. For this purpose, cylinders 
W 25812 Ba ly We =. -. + 0-0030 | + 0-0028 | and 4} in. long. The total decrease of length in the | of wrought ‘‘ Y ” alloy and Duralumin, 5 in. long and 
| centre, due to machining, was 0-0054 in. Assuming | 3 in. in diameter, were heated for 6 hours at the appro- 
ne Oe nc: diniieias | the modulus of elasticity to be 10 x 106 lb. per square | priate soaking temperature, in order to establish equi- 


T. = Temper. CO. = Cold oil. | inch, the tensile stress required to restore the rod to | librium throughout the mass of metal, before quenching. 
A. = Anneal. B.W. = Boiling water. | its original length is 5 tons per square inch, a figure | The Brinell hardness was determined across one end of 
| approaching the primitive elastic limit of the material. | the cylinder shortly after quenching, and again after 
| The investigation of the effect of the length of cut was | the normal ageing period had elapsed. Each cylinder 
| repeated on a test-piece of 25 S-alloy (W 25 S 11 A), | was then divided into four parts by cutting along two 
tempered, showed that the tempering treatment pro-| which had been quenched in cold water and tempered. | axial planes at right angles, and a threaded tensile 
duces only a very slight reduction of the length changes | The results showed features exactly similar to those in | test piece was machined from each part. The results 
which occur on machining. Fig. 10. obtained are given in Table VIII. 


* These figures represent the dimensional changes occurring 
during tempering only. 
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The Brinell hardness of the end of the Duralumin 
billet was 86 on the day of heat treatment, increasing 
in 13 days to 96; that of the ‘‘ Y ” alloy billet was 89 
on the day following heat-treatment, increasing in 
13 days to 105. A load of 40 kg. and a 2 mm. diameter 
ball were employed as before. These figures show that 
this heat-treatment does not produce artificial ageing 
to any marked degree. The tensile strength of the 
‘“ Y ”-alloy test-pieces is higher than that of material 
similarly heat-treated in the form of 1l-in. diameter 
bar. On the other hand, that of Duralumin is lower, 
as is shown in Tab!e IX, giving the results of tests made 
on heat-treated 1-in. diameter bar. 


TaBLe [X.—Wrought Duralumin 1-in. Diameter Bar. 


Elongation. 
Per cent. on 


Ultimate Stress 
(Tons per Sq. 
In.). 





Heat-Treatment. 


| 2 In. 

. f $ 5 

Quenched in cold water .. 1 7 : | x 
* ‘ 

aes 1 3 27°7 18 
Quenched in boiling water { 27-6 | 18 


Corrosion.—It appears to be established that some 
aluminium alloys, when quenched in boiling water, 
are more readily corroded than when quenched in a 
more vigorous medium. To what extent this dis- 
advantage neutralises the advantages arising from the 
reduction of the distortion which occurs on machining, 
depends on circumstances. In the case of many large 


are liable, proceeds by the formation of deep, but very 
narrow, intercrystalline fissures. When the material 
is quenched in cold water, the whole surface is strongly 
in compression, and these fissures, when formed, will 
close up, so that further attack may be inhibited by 
purely mechanical means. In the case of material 
quenched in boiling water, the compressive stresses, 
being much reduced, will not be so effective in checking 
| the spread of corrosion fissures. If this suggestion is 
| correct, it follows that these alloys should be formed 
into shape before, and not after, heat treatment, since 
| any bending operation performed subsequent to heat 
treatment will reduce these surface compressive stresses 
| locally and so reduce this mechanical resistance to 
| corrosion. 











PRECISION SPECIFIC-GRAVITY 
BALANCE FOR LIQUIDS. 


| WHEN dealing, on page 86, ante, with the exhibits 
| of Messrs. W. and T. Avery, Limited, Soho Foundry, 
| Birmingham, at the exhibition of the Physical and 

Optical Societies, we mentioned that among them 
| was a new balance for rapidly determining the specific 
gravities otf liquids to a high degree of accuracy. This 
instrument, which is illustrated on this page, has been 
| developed in the firm’s research department, and the 
| example actually shown at the exhibition was intended 
| to deal with liquids which are rather heavier than dis- 
| tilled water. It operates on the principle of Archimedes, 
by which the weight of the liquid displaced by a den- 
| sity bulb, or sinker, is compared with the weight of 











castings, such as crank-cases, trouble from corrosion | distilled water displaced by the same density bulb 


does not usually occur, and here quenching in boiling 
water should prove of value. 
corrosion is a serious problem, and particularly when, 
in addition, the amount of machining involved is 
small, quenching in cold water will probably prove 
more satisfactory. The results of the investigation 





| designed to eliminate arm-length error, and provided 


| under the same temperature conditions. The density 


In circumstances where | bulb, in this instrument, has a volume of rather more 


than 50 c.c., and it is suspended from the shackle by a 
fine but strong wire. 
The balance itself is of the two knife-edge type, 


suggest an explanation of this difference in resistance to | with a counterpoise which exactly balances the weight 
corrosion of material quenched in boiling water and in | of the density bulb in air at 60 deg. F. When the bulb 
cold water. Intercrystalline corrosion, in particular, | is suspended in distilled water at the same temperature, 


a type of defect to which some of the aluminium alloys 


balance is again restored by suspending a special 
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weight, supplied with the instrument, from a hook 
attached to the shackle, and clearly shown in the illus- 
tration. If, now, the vessel containing the distilled 
water is replaced by one containing a heavier liquid, 
additional weight will be required to restore equi- 
librium, and for this purpose a series of small weights, 
the values of which correspond to specific gravities 
ranging from 0-01 to 0-09, are provided. These weights 
are all carried on a hinged rack, which can be raised 
or lowered by means of the handle shown on the 
extreme right of the base of the instrument. The rack 
can also be moved longitudinally, by means of the 
knurled knob on the left of the base, so as to bring any 
one of the weights into position immediately over a 
forked support attached to the suspension shackle 
carrying the density bulb. By lowering the rack, the 
selected weight can be deposited on to the supports so 
as partly to counteract the excess buoyancy resulting 
from the fact that the liquid displaced is heavier 
than an equal volume of distilled water. The actual 
value of the weight in use is shown through an opening 
in a vertical plate located near the left-hand end of the 
beam, the appropriate figures being brought into posi- 
tion by a chain attached to the hinged rack. The indi- 
cation, however, is not made until the rack is lowered 
and the weight is actually in position on the forked 
support. 

The final balance is effected by a “ chainometric ”’ 
device similar in principle to that described on page 
124 ante, in connection with chemical balances. In this 
device, one end of a light chain is attached to the left- 
hand end of the beam, the other end of the chain being 
attached to the disc wheel shown in the illustration. 
Part of the chain lies in a groove formed on the rim of 
the disc, and the remainder hangs between the beam and 
the disc in the form of a loop, distinguishable on the 
extreme left. To prevent confusion, it may perhaps be 
pointed out that the weight resting on the base plate of 
the instrument near the lower end of the loop in the chain 
is in no way connected with the latter, the weight being 
that provided, as above mentioned, to effect a balance 
with the density bulb in distilled water. This weight 
would be suspended from the upper hook on the shackle 
when determining the specific gravity of liquids heavier 
than distilled water. After the balance has been roughly 
effected by means of the movable weights, as already 
explained, the final balance is obtained by rotating the 
disc wheel by means of the knurled knob immediately 
to the left of the beaker, the rotation of the wheel 
having the effect of altering the length of the loop of 
chain so that a greater or smaller amount of the weight 
of the latter is carried by the beam. Graduations on 
the face of the disc, and visible through the opening 
in the vertical plate in line with the figures referring 
to the movable weights, enable the specific gravity to 
be read directly to the fourth decimal place. The range 
of this particular instrument is from 1-0000 to 1-0999, 
but the range can be varied in either direction by the 
provision of suitable weights, to meet requirements. 

It may be mentioned, in conclusion, that the reliev- 
ing gear, which is operated by the large knurled knob 
at the base of the pillar, has been designed to ensure 
that the beam is lowered on the knife edges without 
shock, and that another knurled knob is provided 
for raising and lowering the tray on which the vessel 
containing the liquid under test is placed. 





‘ 








CuILEAN Propuction oF Ioprve.—Chile is the prin- 
cipal iodine-producing country in the world; it contri- 
butes about 90 per cent. of the total world output of 
this element. The Chilean iodine is obtained as a by- 
product in the nitrate industry, the crude nitrate-bearing 
earth, known as caliche, containing from } lb. to 1 Ib. 
of iodine per ton. 





RECRUITMENT OF ENGINEERS FOR CANADIAN POWER 
PLants.—An interesting feature in the remarkable 
development of hydro-electric energy which is taking 
place at the present time in Canada, is the important part 
played by engineers from outside the Dominion, some of 
whom, no doubt, come from Great Britain. During the 
past few years, and especially since the conclusion of the 
war, power engineers graduating at Norwegian, Swedish, 
Swiss, and other foreign universities, finding restricted 
opportunities in their own countries, have arrived in 
Canada, and have usually succeeded in obtaining a liveli- 
hood by taking service with some of the large electrical 
power corporations. Knowledge regarding Canadian 
hydro-electric power developments has been growing in 
Europe, no doubt, in part, owing to the coming together 
of engineers at the various World Power Conferences, 
and the Dominion is proving very attractive to Europe’s 
surplus engineering talent. The educational qualifica- 
tions of the young engineers are favourably commented 
upon by their employers, who find little difficulty with 
them from the linguistic point of view after a reasonable 
interval for probation. The influence of this influx of 
foreign engineers upon the field for Canadian-trained 
electricians is giving rise to some discussion in the Press, 
as it is found that men who have graduated at Canadian 
Universities, and have served an apprenticeship in an 
engineering plant, frequently give up their original inclina- 
tion for the profession and take up some other line of 
activity. 
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AN INVESTIGATION OF STEELS FOR | 


AIRCRAFT-ENGINE VALVE SPRINGS. 
By A. Swan, H. Sutton, and W. D. Dovatas. 
(Concluded from page 316.) 


Silico-Manganese Steel Wire (S.M.), 8 I.W.G.— 
Composition: 0-54 per cent. C, 1-90 per cent. Si, 
(}-026 per cent. 8, 0-032 per cent. P, 0-99 per cent. 
Mn, 0-05 per cent. C1. The results of static tension | 
and torsion tests on this wire are given in the 
accompanying Table IX. 

The ‘‘S-N”’ curves for these tests are given in 
Fig. 14. In the condition as received, the limiting 
value of apparent stress range for the average material 
is about + 8-5 tons to + 34 tons per square inch. One 
run of 3,000,000 repetitions of stress was obtained at 
a stress range of + 9 tons to + 36 tons per square inch 
with fracture at the grip, and one specimen was | 
unbroken after 17,000,000 cycles at a stress range of 
+ 8 tons to + 32 tons per square inch. A considerable 
number of fractures were obtained after short runs at | 
comparatively low values of stress, indicating that this | 
wire, as received, is unreliable for use at a stress range 
greater than about + 5 to + 20. The wire, after 
quenching from 950 deg. C. and tempering at 420 deg. C., 
gave somewhat improved results. The limiting value 
of apparent stress range for the average material was 
still about + 8-5 tons to + 34 tons per square inch, 
but one run of 10,000,000 cycles was obtained at a 
stress range of + 9-5 to + 38, and only two specimens 
failed prematurely, the fracture, in one case, occurring | | 












Results on Silico-Manganese Steel Wire.—The results 
indicated that quenching from moderate temperatures 
is not necessarily attended by serious development of 


TaBLe 1X.—Static Tests (Silico- Sangoma heiceanin 


) 











| | Tension, Torsion. 
| Condition of Wire —————| _—_—___—_—___— 
Mark. ar aa | Ultimate | Maximum | Modulus of 
Diameter). | , Stress. Stress.* Rigidity. 
Tons per; Tons per | Lb. per 
| Sq. In. Sq.In. | Sq. In. 
S.M. | as received ‘ 55-0 44 11-6 x 106 
S.M.T. 1 | Oil- hardened 950 
| deg. C.; tem- | 
| pered 420 deg. | | 
| C. --| 103-5 | 81 11-55 x 106 
$.M.T.2 | Oil-hardened | | | 
| 1,000 deg. C.; | } 
tempered 440 | | 
deg. C... -»| 110-0 (Wire 
| showed a 
| longitudinal) 
crack | 
| extending | 
throughout | 
its whole | 
length after | 
| this heat- | 


| | treatment.) | 


iS | 


* Assuming that stress varies directly as distance from core. 


cracks, but that the improvement in tensile properties 
obtained is not also obtained in the torsional fatigue 


Results on Cold-Drawn Carbon-Steel Wire.—The 
results indicate that relatively low but consistent 
torsional fatigue properties are realised in this wire. 
The wire appeared to be of good quality, and the test 
results probably represent the properties attainable 
in wire of this class produced in the best technical 
practice of cold-drawing. No tests were made on this 
wire at reduced diameter. Reference should be made 
here to the work of R. M. Brown.* Brown observed a 
reduction in the fatigue range of cold-drawn mild-steel 
rod in Wéhler type tests on rods machined to succes- 
sively decreasing diameters, but a slightly higher 
fatigue range for the central portion. 

Specially Prepared Chrome-Vanadium Steel (C.V.A.) 
10 I.W.G.—Composition : 0-53 per cent. C; 0-28 per 
cent. Si; 0-020 per cent. S; 0-020 per cent. P; 
0-77 per cent. Mn; 1-22 per cent. Cr.; 0-18 per 
cent. V. 

The static tests of this material in the “ as received ”’ 
condition gave an ultimate tensile stress of 97-5 tons 
per square inch, and a maximum torsional stress of 
73 tons per square inch, with a modulus of rigidity of 
11-7 x 10° lb. per square inch. The test results are 
plotted in Fig. 16, page 375. Owing to the small amount 
of material available, and the occurrence of fractures 
near the grips of the testing machine, the location of the 
“$-N” curves is somewhat speculative. No prema- 
ture failures at low stress occurred except when fracture 
was located at the grips. (These fractures, however, 
suggest a lower limit to the possible value of stress range 
in the full diameter of approximately + 7-5 to 30 tons 
per square inch.) 

































































at a flaw and in the other case at the grips. Heat- | properties. The softness at the skin of this wire appears | Although the number of tests made on specimens of 
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Silico-manganese steel wire ; 8 I.W.G. 
Condition :— Cold-drawn carbon steel wire; 8 I.W.G. 
O = S8.M. as received 
e@ = S.M.T.1, oil-hardened 950 deg. C., tempered 420 deg. C. (iendionwasisecenucd Nawinialiratio Maximum stress = + 4 
Oe = Specimen fractured away from grips. Minimum stress +1 


Maximum stress 


Nominal ratio 
Minimum stress 


+ 1 
Numbers indicate specimens which were reset for further runs at higher stress. 


bee. 


* 8 
A=S 


In specimen marked F a flaw was visible at fracture. 


treatment by quenching from 1,000 deg. C. and tem- 
pering at 440 deg. C. appeared to be unsuitable. This 
wire gave variable results, particularly in the condition 
as received. Heat treatment did not appreciably 
increase the resistance to fatigue, although the static 
strength was almost doubled. The amount of varia- 
tion was, however, reduced by heat treatment, so that 
a definite practical improvement was effected. 

The wire as received showed a marked tendency to 
form longitudinal cracks in the fluctuating torsion test. 
The results of hardness tests on an inclined flat running 
gradually inwards from skin to core indicated a hard- 
ness consistent with the static strength except near 
the skin, where a reduction of as much as 15 per} 
cent. was observed in the case of the 


received, and of 30 per cent. after heat treatment | 


S.M.T. 1. The effect appeared to penetrate 0-005 in. 
from the surface in each case. Polished and etc shed | 





to extend over an outer layer approximating to that 


over which the carbon content is substantially lower | 


than the average of the wire. 

Specially Prepared Cold-Drawn Carbon-Steel Wire 
(C.D.C.), 8 I.W.G.—Composition : 0-71 per cent. C, 
0-12 per cent. Si, 0-01 per cent. S, 0-04 per cent. P, 
0-59 per cent. Mn, 0-11 per cent. Cr. 

The static tests of this material in the “‘ as received ”’ 
condition gave an ultimate tensile stress of 89 tons per 
square inch and a maximum torsional stress of 62 tons 
per square inch, with a modulus of rigidity of 11-0 x 10° 
lb. per square inch. The ‘‘S-N”’ curve for these tests 
is given in Fig. 15. The fractures gave a strong indica- 
tion of the existence of flaws in the direction of drawing 


wire as | of the wire. 


The limiting value of the apparent stress range for | 
| the average material is about + 6-75 tons to + 27 
tons per square inch. A few specimens failed after | 





sections of the wire revealed a considerable number of | @ short life, suggesting a limiting value of stress range | 
slag inclusions. The quantity of inclusions appeared | as low as + 5-75 tons to + 23 tons per square inch. 
to be higher than that of the :old-worked carbon steel | The results obtained with this wire are not only low in 
and chrome-vanadium steel wires examined, but less | absolute value, but are low in relation to the static- 
than that of the high-carbon steel. strength. 

Observation of Decarburisation—The wire was| Determinations on samples ground with an inclined | 
observed to have pronounced decarburisation at the | flat running inwards from skin to core indicated a 
surface. In order to observe the extent of the decar-| hardness consistent with the static tensile strength | 
burisation more closely, successive layers, 0-005 in.| except near the skin, where a reduction of about 13 
thick, were turned off, care being taken to avoid con-| per cent. was observed penetrating to a depth of 
tamination by grease or oil. The carbon content of | 0-004 in. 
the batches of turnings representing the various layers torsion tests showed a marked tendency towards the | 
was determined by combustion in oxygen, the results | long longitudinal type of crack. Microscopical examina- 
being as follow : first layer, 0-17 per cent.; second | tion of polished sections of the wire revealed a number 
layer, 0-45 per cent.; third layer, 0-54 per cent. | of slag inclusions in the form of streaks. As regards | 


freedom from inclusions, this wire appeared to be one 
bd Paper inl Sahin the Institution of iedeiekeadl of the best so far investigated, and almost as good as 
February 20, 


Engineers on Friday, 1931. Abridged. the special chrome-vanadium steel wire. 





The fractures obtained in the fluctuating | 





pecimen fractured away from grips. 


pecimen fractured at or near grips. 


reduced diameter is so limited, the results show that, 
despite the special precautions taken in the manufacture 
of this wire, the core is superior to the wire as a whole, 
on the basis of torsional fatigue properties. 

Determinations on samples ground with an inclined 
flat running inwards from skin to core indicated a hard- 
ness consistent with the static tensile strength, except 
near the skin, where a reduction of about 8 per cent. was 
observed, penetrating to a depth of 0-003 in. The 
fractures of the pieces of this wire were of the short 
type, and were generally found to be free from any 
marked longitudinal tendency. 

On the other hand, the usual straight but short 

| longitudinal step could generally be detected on exami- 

‘nation with a hand lens; ; occasionally there would be 
several such steps. Polished sections of the wire 
|revealed a number of minute slag inclusions, but, 
| as judged by the distribution of the inclusions over the 
| surface of the specimens, the steel had a lower slag 
content than that of the other wires examined. 

Results on Specially Prepared Chrome-Vanadium 
| Steel Wire.—Relatively good torsional fatigue proper- 
| ties are realisable in this wire after heat treatment in 
full diameter. The comparative absence of the ten- 
dency to form longitudinal cracks is probably significant 
of the ability of the wire to withstand relatively severe 
quenching without serious injury. 

Swedish Steel Wire 10 J.W.G.—Composition: 0-49 
per cent. C.; 0-18 per cent. Si; 0-013 per cent. S; 
0-032 per cent. P; 0-79 per cent. Mn; 1-41 per cent. 
Ni; 1-38 percent.Cr. The static tests of this material, 
oil-hardened at 840 deg. C., and tempered at 420 deg. C., 

+ Teens. on Bugve. and Shipbdrs. in Scotland, 192 5, 
‘ vol. | xviii, page 362. 
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gave an ultimate tensile stress of 91-8 tons per square 
inch and a maximum torsional stress of 69 tons per 
square inch, with a modulus of rigidity of 11 x 10° 
Ib. per square inch. The test results are plotted in 
Fig. 17. Hardness tests on samples ground with an 
inclined flat running inwards from skin to core gave 
relatively uniform results, no reduction in hardness 
being observed near the skin of the wire. 

About 25 'per cent. of the fractures in the endur- 
ance tests were of the type showing longitudinal 
steps. Some such fractures were observed both on 
samples tested at full diameter and on samples reduced 
in diameter after heat treatment. Approximately 50 
per cent. of the fractures of the reduced specimens 
(which were reduced after heat treatment) and 25 
per cent. of the fractures of the full-diameter speci- 
mens were of the type having no marked longitudinal 
step. 

The remaining fractures were mainly of a type not 
previously observed in any similar wire, the central 
surface of the fractured portion consisting of a solid or 
hollow cone, the outer rim being of normal form. A 
higher percentage of normal fractures was, however, 
obtained on specimens having reduced diameter than 
on those at full diameters. 

Longitudinal sections of the wire subjected to 
microscopical examination showed it to be more free 
from non-metallic inclusions than the majority of 
commercial spring steel wires. Inclusions in the form 


of fine streaks were observed, however. 


Fig. 16. 
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Further coil-spring tests by Lea and Heywood* on 
a chrome-vanadium wire of good quality, heat-treated 
to give an ultimate tensile stress of 94 tons per square 
inch, gave a maximum value of limiting stress range 
(on the Royal Aircraft Establishment tests basis) of 
34 tons per square inch. Increasing the latter value 
proportionally to correspond with an ultimate tensile 
strength of 97-5 tons per square inch gives a value 
of about 35 tons per square inch, which agrees reason- 
ably well with the value of 38 tons per square inch 
obtained for the special chrome-vanadium wire (C.V.A). 
tested in full diameter. In addition to tests of coil 
springs, Lea and Heywood quote the results of fluc- 
tuating torsional tests on the same steel from which 
the surface had been removed. These results suggest 
a value of 54 tons per square inch, which compares 
reasonably with the value of 58 tons per square inch 
obtained with reduced diameter (C.V.A.) specimens. 

A somewhat higher value is suggested by some 
experiments by D. J. McAdam,t who obtained a value 
of about 55 tons per square inch, on the basis of fluc- 
tuating torsion tests, 4:1 ratio, for a chrome-vanadium 
steel which had a torsional modulus of rupture of 
65 tons per square inch. If steel with a torsional 
modulus of rupture of 73 tons per square inch had 
been used, it is probable that the maximum value of 
the limiting stress range would have been greater than 
55 tons per square inch, but would probably not greatly 
exceed the value of 58 tons per square inch obtained 
with reduced samples in the authors’ tests. A similar 


Fig.17 


Dia. 
00-0784" 
9b &10 0-115 


Chrome-vanadium steel wire; 10 I.W.G. 


Condition : Oil-hardened 840 deg. C.; tempered 420 deg. C. 


Maximum stress _ 


Minimum stress 
O = Specimen with full diameter. 


Nominal ratio 


@ = Specimen with reduced diameter given in inches. 
Oe = Specimen fractured away from grips. 


Numbers indicate specimens which were reset for further runs at higher stress. 


Results on Swedish Steel Wire.—The wire appears 
to be capable of giving a safe range of stress of about 
9 to 36 tons per square inch when heat treated at full 
diameter, and this range is a high one for commercial 
type of wire. When the heat-treated wire is reduced in 
diameter by 20 per cent. or more, the limiting stress 
range appears to rise to 14-56 tons per square inch, or 
perhaps somewhat higher. As regards increase of safe 
range of stress in fluctuating torsion tests by reduction 
of diameter after heat treatment, this wire behaves 
similarly to the specially prepared chrome-vanadium 
steel wire. 

Comparison with Results of other Investigators.—Few 
results of fluctuating torsion tests published allow of 
direct comparison with those quoted above. F.C. Lea 
and F. Heywood* describes tests of wire in the form of 
coiled springs. With a high-carbon steel wire con- 
taining 0-84 per cent. of carbon, they obtained results 
which suggest 39-4 tons per square inch as the maxi- 
mum value of limiting stress range (for the condition 
where the minimum stress is one-quarter of the 
maximum). This wire had an ultimate tensile strength 
of 111 tons per square inch, whereas the wire “‘ H.C.T.3” 
in the heat-treated condition had an ultimate strength 
of 99 tons per square inch. Making a proportional 
correction for this difference in static properties reduces 
the value of 39-4 to 35 tons per square inch. This is 
higher than was obtained in the Royal Aircraft Estab- 
lishment tests of the wire in full diameter, but, after 
removal of the surface to a depth of about one- 
thousandth of an inch, the Royal Aircraft Establishment 
wire gave a value of 40 tons per square inch. 





* Proc. I. Mech. E., 1927, vol. i, page 403, batch 5. 
See ENGINEERING, vol. cxxiii, pages 562 and 621 (1927). 








silico-manganese wire compares with the estimated 
value of 58 tons per square inch for the authors’ silico- 
manganese wire. The agreement in the case of the 
high-carbon wire is reasonable, the wire H.C.T.3 giving 
a value of 43 tons to 44 tons per square inch for a 
reduction in diameter of 2-7 per cent., although, sub- 
jected to heat treatment after reduction in diameter, 
this value would probably rise to at least 50 tons per 
square inch for greater reductions, and might easily 
reach 52 tons to 55 tons per square inch if all heat 
treatment was made prior to reduction in diameter. 
Discussion of Results Obtained.—In the investigation, 
experimental difficulties accounted for the compara- 
tively small number of long-duration runs obtained for 
most of the steels. It was difficult to fix accurately the 
life curves representative of unflawed material. The 
results, however, indicate the general reliability or 
otherwise by the absence or presence of scattered points 
showing short-duration runs at low stresses. Most of 
the wires examined show pronounced decarburisation 
at the surface. Removal of the surface layer has the 
effect of increasing the apparent safe range of stress 
and of reducing the variability, in general, and the 
same effect was observed by Lea and Heywood. This 
effect is probably due to the decarburised outer skin 
of the original wire being somewhat softer than the 
rest, and to the removal of surface flaws resulting from 
manufacture and from heat treatment, if any be 
employed. From the results of variation of hardening 
temperature, it appeared that oil quenching from 
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value (55 tons per square inch) was obtained by 
McAdam for a silico-manganese steel with a torsional 
modulus of rupture of 78 tons per square inch. This 
value (55 tons per square inch) would probably increase 
to about 57 tons per square inch for steel with a 
torsional modulus of rigidity of 81 tons per square inch. 
Tests have not yet been made on silico-manganese wire 
in the reduced diameter, but, by analogy with other 
wires, it is probable that a value of about 58 tons per 
square inch would have been obtained for the maximum 
value of the limiting stress range after a reduction in 
diameter of about 40 per cent. 

Direct comparison cannot be made between the 
results of Wohler and fluctuating-torsion tests, but a 
rough comparison can be made on the assumptions 
that the fatigue-limit stress for reversed torsion is 
numerically half the fatigue-limit stress for reversed 
bending, and that the limiting safe stress range in 
torsion does not decrease rapidly as the mean torsional 
stress is increased. On this basis, the results of Wéhler 
tests by Hankins, Hanson, and Fordt{ suggest 55 tons 
to 60 tons per square inch as the probable maximum 
value of the limiting torsional stress range for a silico- 
manganese steel of similar type to that used by the 
authors, and 51 tons to 55 tons per square inch for a 
0-82 per cent. carbon steel heat treated to give an 
ultimate tensile strength of 100 tons per square inch. 
These values may be taken to refer to material which 
had the surface removed after heat treatment, and 
the value 55 tons to 60 tons per square inch for the 


* Ibid., batch 2. 

t+ Proc. Amer. Soc. Testing Materials, 1924, vol. xxiv, 
page 574. 

t Journal, Iron and Steel Institute, 1926, vol. cxiv, 
page 265. 
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Specimen with full diameter. 
Specimen with reduced diameter given in inches. 
Specimen fractured away from grips. ; << 


Numbers indicate specimens which were reset for further runs at higher stress. 


temperatures relatively low, but sufficiently high to 
secure effective hardening, followed by tempering at 
a normal temperature, gave the best endurance 
properties. While the use of high temperatures for 
hardening is known to give more complete hardening 
than of those falling just above the upper critical 
point of the steel, in the wires investigated such treat- 
ments resulted in the formation of longitudinal cracks. 
Even when actual cracks were not observed before 
testing, they were generally noticeable on the fractures 
of the torsional fatigue test pieces, and resulted in 
premature failure. 

The observations of E. P. Stenger and H. S. Stenger* 
based on tests on high-carbon steel pieces machined 
from the solid, also reveal the detrimental effect of 
high hardening temperatures, which is attributed to 
hardening cracks. The same investigators found 
decarburisation to have a most markedly unfavourable 
influence on fatigue properties. A further possible 
explanation of the relatively low ratio of fatigue range 
to tensile strength of the harder wires lies in the residual 
stress following the hardening and tempering operations. 
J. M. Lesselst investigated the tensile, Brinell, and 
fatigue values of two carbon steels after heat treatment. 
By successive measurement of length and removal of 
surface layers it was established that considerable 
compressive residual stresses were present in the outer 
layers of heat-treated test pieces. A 1 per cent. carbon 
steel, quenched from 860 deg. C. in a salt solution, had an 
endurance limit of 36-2 tons per square inch and residual 





* Trans. Amer. Soc. Steel Treating, vol. i, 


page 617. 
¢ Trans. Amer. Soc. Steel Treating, 1927, vol. xi, 


page 413. 


1921, 
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stress in the steel equivalent to 49-1 tons per square 
inch. 

The same steel quenched in the salt solution from 780 
deg. C. and tempered at 310 deg. C. had an endurance 
limit of 43-7 tons per square inch, and in this condition 
the residual stress was equivalent to 13-4 tons per 
sguare inch. Lessels did not regard these residual 
stress values as more than an indication of what was 
present in the material, nor as strictly comparable with 
deviation of the steel from the straight-line law of the 
tensile-Brinell relationship. 
of test-piece, as in the present authors’ experiments, the 
residual stress resulting from a particular heat-treat- 
ment would be expected to vary, and to have marked 
influence on the torsional fatigue properties if appre- 
ciable. The method of investigation of 


Professor Heyn.* It has been used also by R. M. 
Brown? for determining internal stresses in cold-drawn 
mild-steel rods. 


and that the maximum 
In 


cold work was increased, 
tensile stress was not always at the outer skin. 


general, zero stress occurred at an annulus located at | 


about 0-66 of the diameter with tensile stress outside 
it and compressive within. 

The present authors have found that, even in the 
case of wires from which the surface layers have been 
removed before heat-treatment, the safe limits of 
stress in fluctuating torsion are increased by further 
reduction of diameter after heat-treatment. The 
probable causes of this phenomenon appear to be the 
detrimental effect of heat-treatment in decarburising 
the surface or in producing minute surface cracks, or 
both. In steels containing elongated slag inclusions, 
heat-treatment probably results in the formation of 
cracks at discontinuities and inclusions on the surface. 


THE ROLLING OF ALLOYS OF 
COPPER AND PHOSPHORUS CON- 
TAINING UP TO 5 PER CENT. OF 
PHOSPHORUS.{ 

By Owen W. E tts, M.Sc. 


In a recent paper presented to this Institute, Hanson, 
Archbutt, and Fords described a systematic investiga- 
tion of the properties of copper containing up to 
1-48 per cent. vf phosphorus, in which the amount of 
other impurities was kept as small as_ practicable. 
Among other properties, the hot- and cold-rolling 
behaviour of these alloys was dealt with. Hanson and 
his collaborators found in this connection that all the 
alloys containing up to 0-95 per cent. of phosphorus 
rolled well, both hot and cold, but that an alloy con- 
taining 1-2 per cent. of phosphorus cracked at the 
first pass on hot-rolling. In view of the fact that alloys 
of copper and phosphorus, containing up to as much as 
5 per cent. of phosphorus, are being marketed at the 
present time in the form of more or less ductile strip, 
it was felt by the author, who developed a method 








whereby the manufacture of such strip might be accom- | 


plished, that some details of the process might be of 
interest to the Institute. 
This work was, unfortunately, completed before the 


publication of the paper by Hanson and his collabora- | 


tors, so that no investigation was attempted of the 1-2 
per cent. alloy. In this connection it should be noted 
that the author was interested in the production of 
alloys of considerably higher phosphorus content, the 
problem submitted to him for solution being the pro- 
duction of ductile strip for use as a high melting-point 
solder, mainly in the electrical industry. Hence, such 
difficulties in rolling were not encountered as might 
possibly have arisen owivg to variations in the solid 
solubility of phosphorus in copper. That troubles 
may arise on the above account is not altogether im- 
possible, although it does not appear that the precau- 
tious which the author found it necessary to take in the 


rolling of the alloys of higher phosphorus content were | 


taken by Hanson and his collaborators. However, the 
question, whether the 1-2 per cent. alloy can or cannot 
be rolled under the conditions described in the present 
paper, remains unanswered. Jt is to be regretted that 
the author severed his connection with the Westing- 
house Electric and Manufacturing Company almost 
immediately after this work was completed, as, other- 
wise, it might have been possible to have settled this 
interesting point. 

It was required that ductile strip of the alloys now in 
question be produced not more than 0-015 in. in thick- 
ness. It was specified (1) that the strip should be 
capable of being sheared without cracking ; (2) that it 
should be capable of being bent double without cracking, 


* Journal, Inst. of Metals, vol. xii, page 3 (1914). 

t Trans. Inst. Engrs. and Shipbdr3. in Scotland, vol. 
Ixxi, page 495 (i928). 

¢ Paper read before the Institute of Metals, London, 
on Thursday, March 12, 1931. Abridged. 

§ See ENGINEERING, vol. exxix, page 522 (1930). 


With decreasing diameter | 
internal | 
stresses in a bar employed by Lessels was described by | 


Brown showed that the magnitude | 
of the internal stress was reduced as the severity of | 


and (3) that it should be capable of being used as a 


substitute for silver solder in certain situations. With 
the above in view, a series of alloys was made, designed 
to have the analyses given in Table I. The alloys, 


TABLE I. 














Alloy | Copper Phosphorus | Manganese Nickel 
No. per cent. per cent. | per cent. per cent. 

| 

PK i, _ aa 

| EM. 1 98 (97-92)* 2 | nil nil 

| 2 96 (95-90) 4 | ; | #. 
| 25 95 (94-95) 5 | ‘a | 
| 3 94 (93-71) 6 | 
| 6 93 2 5 | 
g 39 6 5 | 

| 10 86 8 } 5 : 

| 11 8S P 2 | 10 i 

| 13 S4 6 | 19 | ; 

16 83 | 2 | 15 ; 

1x 79 ' 6 15 é 

21 go 2 | nil | 5 

22 S4 6 | vs | 10 

23 79 6 | | 15 

24 93 6 | 5 
| | 

* Values in parentheses denote percentage of copper found in 


samples cut from cold-rolled strip subsequent to manufacture. 


after fusion, were poured into chill moulds, forming 

ingots 1 in. square in section and 6 in. long. All the 

ingots, with the exception of EM 18, were sound : ingot 

EM 18 was honeycombed with blowholes. The 14 

sound ingots were divided into two, the lower halves 

of the ingots being used for the rolling experiments. 

It was well known that serious accidents had occurred 

as a result of attempting to roll the high-phosphorus 

alloys. A case was on record of a man at the works 

who, in an attempt to do this, had nearly lost his 

arm owing to its laceration by a flying chip from a high- 

phosphorus strip in process of rolling. The author 

| decided, therefore, to keep the pieces undergoing defor- 
| mation at a sufficiently high temperature to ensure their 


| plasticity throughout the entire series of rolling opera- 


tions and to subject them to relatively light passes at 
all stages during reduction. 


| material more or less ductile. 
In these first experiments the rolling of the ingots 
was, therefore, conducted at 650 deg. C., all the ingots 


being heated to this temperature and then rolled in | 
succession, each ingot being immediately returned to | 
the heating furnace after the first pass had been com- | 
pleted. They were then again rolled in order and again | 
returned to the furnace, this svstem of heating and | 


rolling being carried out 25 times in succession. The 


schedule of rolling is given in Table II. 


TaBce IT. 











Pass | Thickness : 2 
No. | after Pass. | Remarks. 
| In. 
1 | 0-957 Alloys EM 10 and 23 broke. 
2. | N.O. 
3 0-815 | Alloy EM 18 broke. 
4 0-772 | Alleys EM 16 and 24 broke. 
5 0-698 | Alloys EM 11 and 13 broke. 
6 0-625 | Alloy EM 22 broke. 
7 | tO 
8 N.O | 
9 N.O | 
10 N.O | 
11 N.O. | 
12 N.O | Ends of strips made from alloys EM 6 and 
| | 21 showed signs of splitting transversely 
| | to direction of rolling--ends sheared off 
| on this account. 
13 N.O. | 
14 NO. | 
15 0-075 Alloy EM 21 split in half. 
16 | 0-049 Alloy EM 8 broke. 
17 N.O. 
18 N.O. 
19 N.O. | 
20 0-024 | 
21 0-022 Strips cut in half. 
22 0-018 
238 0-014 
24 0-013 
25 | N.O. Strips cut in half. 








Samples rolled cold in a number of passes to a thickness of 
0-010 in. 
(N.O. = no observation.) 


started with, only Nos. EM 1, 2, 3, 6, 21, and 25 
finished successfully. Of these alloys, parts of the 
strips had been rolled at 400 deg. C. from a thickness of 
0-022 in. (at which thickness the strips were cut in 
half) to about 0-015 in., and had then been rolled cold 
to 0-010 in. The strips so rolled had a far better 
appearance than those rolled at 650 deg. C. to a thick- 
ness of 0-013 in. and then rolled cold. Successful 
joints were made with alloys EM 2, 3, and 25. The 
addition of manganese and nickel apparently served 
no useful purpose, either for possibly lowering the 
melting points of the allovs (manganese) or for possibly 
increasing the ductility of the strips (nickel). 

The points of special importance brought out by the 


The object of the light | 
| passes was to break up the phosphide eutectic in the | 
alloy into small particles and so ultimately to render the 


Of the alloys | 


| 


experiments were that alloys containing less than about 
6 per cent. of phosphorus could be rolled into ductile 
strip on the one hand and could be used as solders on 
[the other. The alloys containing more than about 
6 per cent. of phosphorus can, of course, be used as 
| solders, but it is extremely difficult, if not impossible, 
| to obtain them in the form of ductile strip. 

| As a check on the foregoing results, about 80 lb. of 
| phosphor-copper were obtained, made up of a charge 


— | containing 60 parts by weight of copper and 40 parts 


| by weight of 15 per cent. phosphor-copper. This was 
| delivered in the form of cast strips approximately 0-25 
| in. thick, 1 in. wide, and 6 in. long. From these cast 
| strips 10 were taken and rolled at 650 deg. C. to a 
thickness of 0-040 in. in accordance with the schedule 
in Table III. The material was then rolled cold to 








Straightening pass—0-055 
9-040 


TABLE III. 
“aR | Thickness. 
Pass. (In.) 
. | : 
1 Smoothing pass 
2 0-205 
3 0-148 
4 0-087 
5 0-055 
6 
7 





0-015 in. During heating, the strips became covered 
with a heavy scale, which adhered to the rolls and made 
the strips extremely rough in appearance. This 
defect was noted in the preliminary experiments. The 
strip obtained met the requirements of ductility. It 
contained, upon analysis, 94-95 per cent. copper and 
5-05 per cent. phosphorus. . 

Ten other cast strips were rolled at 550 deg. C. in 
accordance with the schedule in Table IV. The 


TABLE IV. 





Thickness. 
(In.) 


Pass. 





Smoothing ass. 
0-230 
0-189 
0-150 
0-112 
0-072 
0-051 
0-029 
0-024 
0-021 


DrIAwvewtoe 


_ 
ct 


| 





material was now rolled cold to 0-015 in. The material 
| had a good appearance at all stages of rolling. There 
| was a little oxidation in some cases but, although the 
| oxide produced adhered to the rolls, it did not materi- 
ally affect the finish of the strip. It was decided, 
however, to endeavour to roll the rest of the material— 
|about 55 lb.—at 450 deg. C. The rolling schedule is 
given in Table V. It was noted that the reduction 








450 deg. C. 


TABLE V. 
" Thickness. 
| Pass. (In.) 
1 | Smoothing pass. 
2 0-229 
3 0-190 
| 4 | 0-153 
| 5 } 0-115 
6 0-075 
| ” § 0-055 
8 0-043 
9 0-132 
10 0-022 
H 11 Two successive passes to 0-015. 
| 12 No intermediate heating to 
| | 





from 0-115 in. to 0-075 in. tried the rolls considerably. 
| Possibly a better schedule, #.e., using our rolls (6 in. 
diameter), would have been as follows :-—0-25—0-23— 
0-19—0- 15—0- 12—0-09—0- 06—0- 04—0 -03—0 -02— 
0-015. It is not felt that this schedule is of special 
importance in determining whether the strip shall be 
, ductile or not, but it is believed that a fewer number of 
passes would result in less ductile material at the last 
stages of rolling. This may not be true, but the author’s 
opinion (which, owing to his chanze of appointments, 
he has been unable to confirm) is that the copper- 
copper phosphide eutectic needs to be broken up as 
| much as possible if ductile strip is to be obtained, and 
that, therefore, a fairly large number of passes should 
be given. A piece of strip, 1-2 in. wide and 0-018 in. 
thick, rolled in accordance with the 450 deg. C. 
schedule, was tested in the Mechanics Section, Westing- 
jhouse Electric and Manufacturing Company. It 
| withstood a stress of 39 tons per square inch. The 
elongation was inappreciable. 
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NOTES ON NEW BOOKS. 


Tue use of symbolic or vectorial algebra plays so 
large a part in the solution of alternating-current 
problems that some knowledge of its theory and some 
familiarity with its operations are essential to every 
electrical engineer, whether his interests are of the 
heavy or weak-current variety. Many engineers are, 
however, as shy of familiarising themselves with this 
subject as children often are of entering cold water, 
and for the same reason—that they have been intro- 
duced to it too quickly. An opportunity of over- 
coming this not unnatural diffidence is provided by a 
useful little pamphlet on the Vectorial Solution of 
A.C. Circuits, by Mr. A. Garnett, which is published, 
at 2s. net, by the Draughtsman Publishing Company, 
Limited, 96, St. George’s-square, London, S.W.1, 
under the authority of the Association of Engineering 
and Shipbuilding Draughtsmen. After a short intro- 
duction, Mr. Garnett clearly describes the addition, 
subtraction, multiplication and division of vectors, 
and then goes on to show how these operations can 
be applied to the solution of problems involving 
electrical circuits containing reactance and arranged 
either in series or parallel. Finally, more complicated 
circuits are evaluated. The explanations are uniformly 


clear throughout and are illustrated by numerous ex- | 


amples, while the mistake of limiting the space given 
to the diagrams has been avoided. The pamphlet can 
be recommended to those for whom it is intended as a 
useful introduction to a complicated subject. 





India still provides a magnificent training field for 
the civil engineer. There are probably still thousands 
of miles of railway to be built, and millions of acres of 
undeveloped country to be rendered productive by 
irrigation and the improvement of transport facilities. 
It is natural therefore that, in the 18th volume, now 
published, of the Minutes of Proceedings of the Punjab 
Engineering Congress, the whole of the papers should 
relate to one or other branch of civil engineering. 
Amongst them may be noted one by Colonel B. C. 
Battye, R.E., on construction, equipment and methods 
used on the Uhl River hydro-electric plant. This will 
have an ultimate rated capacity of 96,000 kw., the units 
being rated at 12,000 kw. each, and being driven at 
428 r.p.m. by Pelton wheels. The construction work 
includes a tunnel, 14,200 ft. long and 9 ft. 3 in. in 
internal diameter. There will be four pipe lines to the 
power house, each pipe being 4 ft. 7 in. in diameter at 
the upper end, and is reduced to 3 ft. 7 in. near the 
power house. Each pipe will carry 200 cusecs, and at 
their lower ends the water will have a velocity of 
19-9 ft. per second. In another interesting paper, Mr. 
J. P. Gann describes hydraulic observations on the Shyok 
flood of 1929. This was due to the bursting of a glacier 
dam which had formed in the Shyok river. The quantity 
of water released exceeded one million foot acres, and on 
one length a velocity of flow equal to 17 ft. per second 
was recorded. The survey and construction of the 
Kangra Valley Railway is described in a paper by 
Major R. Waghorn. Projects for such a line date 
from 1900, but were all abandoned as being commer- 
cially unprofitable, until the Mandi River hydro- 
electric scheme was accepted. The execution of this 
would necessarily involve the transport of much heavy 
material, and this, it was considered, could be best 
dealt with by constructing the railway. This has a 
single track of 2 ft. 6 in. gauge, and a total length of 
103-1 miles. The route traversed lies through difficult 
country, which has made it necessary to adopt gradients 
of 4 per cent. or 5 per cent., and curves as sharp as 
30 deg. Other papers in the volume deal, in an informa- 
tive manner, with subsoil water and with weirs and 
canals. 


The trade between this country and the South 
American nations, Argentina notably, although con- 
siderable is certainly capable of greater extension. A 
means for securing an increase in the volume of both 
our exports to and our imports from those nations is 
sure to be found in the British Exhibition which is 
about to be held in Buenos Aires. This is he first 
exhibition organised by a foreign country in South 
America, and, as is well known, it is to be opened by 
the Prince of Wales tomorrow and will remain open 
until April 27. Its object is to demonstrate to 
South American buyers the resources of British 
industry and commerce, and to afford evidence of the 
unrivalled quality of British goods of all kinds. In 
connection with the exhibition, the South American 
Trade Annual, Limited, 74, Victoria-street, London, 
S.W.1, have issued the Anuario del Comercio Anglo- 
Sudamericano, 1930-1931, in Spanish, with a view to 
enlighten business men in Argentina, Bolivia, Chile, 
Colombia, Ecuador, Paraguay, Peru, Venezuela, and 
Uruguay as to the existing openings for further trade 
‘with Great Britain. They have issued a similar, 
separate volume, printed in Portuguese, for Brazil. 
The publication of this commercial annual in these 


two languages is a feature greatly to be commended. 
The books are now being circulated throughout the 
countries mentioned, and, in the words of the editor, 
they will undoubtedly act as a great incentive to South 
American business men to attend the British Exhibition 
and there to obtain first-hand knowledge of what Great 
Britain offers. The book, in the Spanish edition which 
we have received, is carefully got up, clearly printed, 
and well illustrated. The chapters cover commerce 
generally, shipping, shipbuilding, the iron and steel 
trades, engineering, the electrical industry, railways, 


in the different branches. 
of the Annuals in question will be generally welcomed, 
and we feel confident that both will contribute to a 
development in business exchange to the advantage of 
all concerned. piled oaks 

Sweden is well known as a country of advanced 
hydro-electric development, and most engineers inter- 
ested in this branch are familiar with such names as 
Porjus, Trollhattan, Lilla Edet, Hammarforsen, 
Forshuvudforsen, Alvkarleby, &c. Many of these 
plants have been described in ENGINEERING, so that 
readers are aware that they possess many interesting 
features, apart from their capacities. It is, however, 
| sometimes difficult to picture in the mind, from such 
individual descriptions as we perforce have to give, what 
the general state of the development of the whole country 
may be, and it is therefore of interest to find a small 
book which gives a brief survey of the whole field. 
The little work to which we refer has been published in 
English by the Svenska Vattenkraftfireningen (Swedish 
Water Power Association) of Stockholm. In the first 
few pages the book deals with the broad subject, the 
remainder being devoted to summarised descriptions of 
the various plants. The industry is dealt with in areas, 
and each chapter or section opens with notes on the 
supply undertakings in the area and then proceeds 
to treat of the plants involved. In each case a short 
account is given of the technical nature of the plant, 
with sections of stations and other works, so that both 
general and special features can be followed; then 
follow the names of owners, designers, contractors, 
&c. A remarkable amount of information is compressed 
into a small compass, and the little work does much 
credit to the compiler, Mr. Erik Upmark, the assistant 
secretary of the Association. The English is excellent. 


The papers read at the thirty-fourth annual meeting 
of the French Institution of Naval Architects, held in 
Paris last June, together with the discussions thereon, 
are contained in a volume, recently issued by that 
Institution, entitled Bulletin de l Association Technique 
Maritime et Aeronautique, Vol. xxxiv. The papers are 
26 in number, six of which deal with aviation problems. 
The great majority of the subjects treated are, of 
course, of a technical nature, and the present volume, 
like the preceding ones, will prove of very great value 
for reference purposes in the designing of ships and 
aeroplanes. The first paper has reference to the 
method followed in the repair of machinery at the 
Toulon dockyard. This is followed by a series on 
sounding by acoustic methods ; on abnormal fractures 
in steel; the direct calculation of floodable lengths; a 
new lock-nut ; a criticism of the gyroscopes now avail- 
able combined with a theoretical exposition of the 
conflicting conditions a gyroscope has to meet; the 
torsional vibration of shafts; the oil film considered 
from the theoretical and practical standpoints; the 
logarithmic polar curve of an aeroplane with reference 
to various conditions of flight, and to a variable-pitch 
propeller ; aeroplane stability ; economical considera- 
tions in regard to regular aeroplane services ; a study 
of the vibrations set up in aeroplane propeller-blades ; 
note on kinematographical observations of an a:ro- 
plane in flight; calculations and tests made on 
aeroplanes in flight ; on the proportioning of headers 
and end plates for high-pressure boilers ; on the burning 
of pulverised coal on board ship; feed-water heating ; 
coal, oil-fired, and electric cooking ranges and baking 
ovens on board ship; a marine refrigerating plant ; 


aviation, the motor-car industry, coal, cotton, wool,|from a small warehouse in Great 
cutlery, banking, &c., all dealt with by British experts} Apostle, London, the General Electrical Company 
The exhibition and the issue | has developed exceedingly during the intervening 





the explanation is to be found in the fact that those 
responsible are too much concerned with the present 
and future to have leisure to trouble about the past. 
Nevertheless, as Mr. Adam Gowans Whyte is able to 
prove in Forty Years of Electrical Progress, the Story 
of the G.E.C., which is published by Messrs. Ernest 
| Benn, Limited, Flect-street, London, E.C.4, at 5s. net, 
romance is not lacking from the ledgers and shops 
‘of such an undertaking. Beginring ir 1887, when it 
| published the first electrical catalogue and oflered 
advice “upon any subject related to electricity,” 
St. Thomas 








| forty-four years, first in offices in Queen Victoria-street 
‘and lately in more spacious premises in Kingsway. 
In the same period, factories covering practically the 
whole range of electrical manufacture have been 
established at Manchester, Hammersmith, Birming- 
ham, Lemington, Salford, Witton, Wembley and 
Coventry, while the premises of other firms have also 
been absorbed in the main concern as the result of 
numerous amalgamations which have taken place. 
It is not surprising—indeed, the student of human 
nature will say it is inevitable—that this progress has 
largely been the result of the inspiration of one per- 
sonality. Hugo Hirst joined the firm in 1886 as 
manager of a department with a staff of six, but he 
soon became virtually the leading spirit in the whole 
concern, and for many years has been so in fact. His 
success in the task he set himself, in spite of the many 
difficulties with which he has been continually faced, 
is shown by the fact that he now controls a staff of 
over 25,000, serving a firm with an issued capital of 
nearly 6,000,000/. In telling his story, therefore, 
Mr. Whyte has done well to insist on this play of 
personality and to quote freely from Sir Hugo’s 
pronouncements on the activities of the General - 
Electric Company and the electrical industry generally. 
While the greater part of the book is taken up with 
an account of the primary activities of the company in 
the fields of industry and finance, Mr. Whyte devotes 
a chapter to showing that propaganda has always found 
a place in the G.E.C.’s policy, even when such activities 
were considered to be “ not quite the thing.” He also 
pays a well-merited tribute to those, like Mr. Railing and 
others, who have ably seconded Sir Hugo for many 
years. Though, as we have said, it is tinged with 
romance, the information is accurate and is well worthy 
of study as a record of British enterprise. 





The language of sea-farers is rich and full of signifi- 
cance; their customs fascinating and mysterious. 
Even they themselves acknowledge that the derivations 
of their words, phrases and habits are shrouded in 
obscurity. Why one salutes the quarter deck; why 
ships dip their ensigns to each other; why a bottle 
of wine is broken over a ship’s bow at her launch ; 
what is meant by a son of a gun; why sailors some- 
times part brass rugs, and why rum is grog, are ques- 
tions which have been asked times out of number. 
Some of these questions can be answered with cer- 
tainty; others will lead to discussion, and readers 
of naval and sea stories and books will find a useful 
guide in such matters in Lieut.-Comdr. R. G. Lowry’s 
The Origins of Some Naval Terms and Customs (Messrs. 
Sampson Low, Marston Company, Limited. 3s. 6d. 
net). The ship herself, the development of naval ranks 
and ratings, naval pay and punishments at sea are all 
dealt with, and here we are again reminded of the old 
characters, Davy Jones, Fanny Adams, Nobbie Ewart, 
Pincher Martin and Jack Shallew. Such common 
terms as the gilt on the gingerbread, being at logger- 
heads, and fudging a record, all come from the sea, 
while every one who wears a blazer owes something 
to Captain Washington, of the paddle sloop Blazer, 
who, in 1845, dressed his ship’s company in blue and 
white striped guernseys. Among the notes on uniform 
is one on the introduction of uniform for engineer 
officers in 1837, when the buttons of the nat had a 
side-lever engine included in the design. fhese but- 
tons remained in use till 1856, but to-day are very 
hard to find. Not the least interesting part of the book 
is that relating to punishments. The old practice of 





note on the dynamic tests of machinery elements ; 
water-lines as defined by the contour of the ship and 


numerous friends in the shipbuilding circles of this | 
country. 








The story of any great industrial enterprise is full 
of interest, especially when that enterprise is dealing 
with engineering equipment, the design and production 
of which is constantly in a state of flux. That being so, 


it appears strange that so few engineering firms have 
thought it wortn wlil+ to appoint historians to under- 
take the task of recording and commenting on their rise, 
development and continued success or failure, unless 





flogging has happily gone for ever, for though it is 
still retained in the list of Summary Punishments, a 


the flare of the sides ; on submarine propeller-shafts ;| note in the regulations states that the power of com- 
and on exhaust ventilation in passenger ships. The | manding officers to award corporal punishment is sus- 
book opens with an obituary notice of Mr. Charles’ pended until further orders. There has been no case 
Doyére, the eminent French naval architect, who had | of flogging in the Navy since 1882. 


‘“* Now we have 
proper discipline and no cat,’ said Lord Charles 
Beresford, ‘“‘ In former days, we had the cat but no 
proper discipline.” 








LEcTURES ON TROPICAL HyGIENE.—The next series of 
lectures and demonstrations on tropical hygiene, for 
persons outside the medical profession proceeding to the 
tropics, will be given by Lt.-Col. G. E. F. Stammers, from 
March 18 to 27 from 5 to 6.30 p.m, Full particulars 
may be obtained on application to the secretary of the 
London School of Hygiene and Tropical Medicine, 
Keppel-street, Gower-street, London, W.C.1. 
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PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case; where none ie mentioned, the Specification is not 

illustrated. 

Where inventions are communieated from abroad, the Names, &c., 
of the communicators are given in italics. 

Copies of gag oe wo may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 18. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word ‘‘Sealed””’ is appended. 

Any person may, at any time within two months from the date of 
the advertisement of the acceplance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


333,951. A. Reyrolle and Company, Limited, of 
Hebburn-on-Tyne, and J. Christie, Sunderland.— 
Contacts for Circuit-Breakers. (1 Fig.) May 28, 
1929.—This invention relates to socket type contacts 
for electric circuit-breakers in which one of the contacts 
is flexibly supported to give a self-aligning action. A is 
a head forming part of one of the conductors of a circuit- 
breaker. It has a neck at A!, and is screwed to take a 
washer and nut A®*. Before the nut and washer are 
screwed on, a floating ring B is placed round the neck A}. 








‘ 


The ring B has a central hole of sufficiently large diameter 
to permitit to moveradially withinlimitsin any direction. 
The ring B carries springy metal arms C, having contact 
blocks D at their ends, which bear against the main 
contact E. Only two arms C are shown, but any number 
may be used. Each arm C is backed by a strip F of steel, 
slotted to take a headed stud D! fixed into the contact 
block D. These strips prevent excessive bending of the 
arms and also serve to exert the necessary contact 
pressure. Flexible conductors G connect each arm C 
with the head A. (Accepted September 3, 1930.) 


327,837. G. F. Shotter, Friern Barnet, and Elliott 
Brothers (London), Limited, London. Current 
Transformer. (9 Figs.) March 13, 1929. This inven- 
tion relates to an electric current transformer to be used 
with a measuring instrument. The iron circuit is formed 
of two parts, hinged together to enable the core to be 
placed around a main current carrying conductor. By 
varying the size of a gap in the iron circuit a number of 


0 é 





ranges of current carried in the main conductor may be 
measured, The core is divided into two parts hinged 
together at one side by a pin 3 passing through parts 4, 5 
of non-magnetic material so that the pin is offset from the 
core. When the two parts are opened out gaps 6 and 7 
are formed. The side members 1, 2 are extended at 9, 
10 beyond the hinge 3 and provided with handles. A 
spring 13 between the extensions tends to maintain the 
two parts of the core closed. Opposed parts 14, 15 of 


magnetic material projecting from the extensions 9, 10 | 








move over each other when the two parts of the core are 
opened out. The secondary winding is in two parts 18, 
19. The casing 20 for the core laminations is deeper at 
the outer end at 21. One of its faces 22 is provided with 
a hardened steel stop 26 and the other with a screw 27 
to engage the stop. The cylindrical part 29 of the screw 
has a number of depressions 30 which are filled with 
materials of different colours. When the screw 27 is 
manipulated to bring one of the coloured depressions 30 
under the hole 31 the gap 6 is of a particular dimension 
to enable the transformer to be employed to measure a 
maximum range of current of a particular value. As the 
gap 6 is increased, the projections 14, 15 approach each 
other and increase the value of the magnetic shunt of 
the core, and at the same time the gap 7 is also increased. 
These factors are arranged so that the main gap is not 
inconveniently large when using the apparatus for the 
measurement of high currents. (Sealed.) 


GAS ENGINES, PRODUCERS, HOLDERS, Kc. 


326,876. W. A. Whatmough, New Barnet, and 
W. L. Fisher, Richmond. Internal Combustion 
Engines. (4 Figs.) December 22, 1928.—The invention 


| relates to the means employed for carburetting in internal 


combustion engines, and more particularly to apparatus 
of the kind in which supplies of hot and cold air are con- 
nected tothe air inlet of the carburettor, and a thermostatic 
device controls the passages through which the hot and 
cold air are supplied. According to the invention a mixing 








(326.876) 





chamber I receives a supply of hot and cold air, valves 5, 
6 controlling the proportions. The valves 5, 6 are operated 
to maintain the temperature of the mixture at a pre- 
determined and substantially constant degree or within 
a predetermined and substantially constant temperature 
range. The means employed for this comprise a closed 
vessel 12 containing a volatile fluid disposed in the path 
of the air mixture or the fuel and air mixture having 
a Bourdon tube 10 communicating therewith, connected 
to and operating the valves 5, 6. (Sealed.) 


PUMPS. 

331,054. T.W.Nichols,London. Rotary pumps. 
(5 Figs.) January 3, 1929.—This invention relates to 
rotary pumps, in which a star wheel rotor revolves eccen- 
trically in a cylindrical casing in mesh with a concentric 
ring of teeth, and having between ehe rotor and the ring 
a crescent shaped block the inner curve of which coincides 
with the circle of revolution of the outer surface of the 
teeth of the rotor. The outer curve of the block coincides 
with the circle of revolution of the inner surfaces of the 
teeth of the ring. a is the inlet to the machine, 6 the 
rotor, c a ring, d a crescent shaped block, and e the 






“Oo SSS 
eZ 4 PRESS 





Core; 
y, 


iN eS iD 
QA \ : G 3: 


Ss BS 
BSE 
g 









outlet. The rotor b has radial packing vanes, f the outer 
edges of which engage the inner circumference of the 
ring c and of the crescent shaped block d. The outward 
movement of the vanes is restricted to prevent them mov- 
ing into the space between the teeth of the outer ring 
and cause the pump to jamb. The vanes f slide in 
housings in the rotor bin the spaces between the teeth 
and close up behind each tooth. Each packing vane 
shuts off one or more teeth and one or more spaces in the 
rotor and ring while the teeth on meshing compress the 
gas and discharge it out of the pump. (Accepted 
July 9, 1930.) 


RAILWAYS AND TRAMWAYS. 
330,996. Gloucester Railway Carriage and 
Wagon Company, Limited, of Gloucester, and F. 
Gibbins, of Gloucester. Steel Wagons. (5 Figs.) 
March 26, 1929.—The body of the wagon is built so as to 
constitute a separate unit which is detachable. The 
container is built up in sections comprising the side plates 





A, roof plate M and a floor plate 1, the side plates A 
being riveted to the floor and roof plates. The plates 
A have corrugations or strengthening ribs B j;and 
are joined to one another along overlapping flanges C 
by rivets. The floor plates and roof plates are also 
provided with strengthening ribs B and have transverse 
bearers 2. The container is built up of five sections and 
at one end is closed by an end plate 3 and at the other 
end by doors 4 and a tail board 5. Straps 7 have 
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shackles 8 to enable the container to be handled by a 
loading crane and loaded on and off the wagon. When 
in position the bearers 2 of the container rest upon the 
floor 9 of the wagon, at each end of which are cross-bars 
10 for positioning the container endwise. The cross 
bars 10 are held between angle brackets secured to 
the side plates 12 which position the container trans- 
versely. At each end and at either side of the wagon 
are stays 13 carrying couplings 14 to engage members 
on the container to fasten the container down on to 
the wagon. (Sealed.) 


STEAM ENGINES, BOILERS, &c. 

334,660. London Power Company, Limited, of 
London, and 8S. L. Pearce, London. Treatment of 
Flue Gases. (7 Figs.) July 16, 1929.—The object of 
the invention is apparatus for the purification of flue 
gases to render them innocuous. The flue gases issuing 
from the main flue pass through a primary chamber @ 
in which are a number of sprays 6 disposed at the top and 
sides to saturate the gases as they pass through. ¢ are 
grit extractors consisting of fans by which the gases are 
introduced into the chamber a. Any liquid deposit is 
received in the hoppers d. The chamber a is divided 
into a number of units separated from one another by 
baffle board scrubbers e. At the outlet end the gas is 
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submitted to a thorough douching by sprays f and at the 
same time direction of flow is altered and the gases passed 
through a series of scrubbers g of wood, fireclay, or other 
packings. The direction of flow is again changed at h 
to facilitate the separation of a portion of the entrained 
liquid which is collected in the trough 7 and the gases are 
then passed through additional banks of scrubbers k, J 
wetted with an alkaline wash-water for final treatment. 
After treatment with the alkaline wash-water the gases 
are conducted through moisture eliminators m and finally 
pass to the chimney n where provision is made for the 
admixture of hot air to reduce the saturated condition of 
the gases and to dilute them before final discharge to 
the atmosphere. The atomising liquid in the initial stage 
should be at a temperature of about 175 deg. F., while 
the liquid employed for douching the gases is at atmos- 
vheriec temperature. (Accepted September 17, 1930). 
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RECENT RESEARCHES ON THE 
a-RAYS. 


At the Royal Institution, on March 7, Lord 
Rutherford, F.R.S., gave the first of his annual 
course of lectures. In commencing this lecture, 
he said that he proposed to give in the course 
an account of recent researches on those « particles 
which were expelled so freely from radioactive 
bodies. The life history of the « particle was 
peculiar. It might be imprisoned within the nucleus 
of an atom for a period which ranged from less than 
one year up to more than one thousand million 
years. On its escape, it lived a hectic life for less 
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than one-hundred millionth of a second, at the end | 


of which it settled down as a neutral atom of | 


helium. Nevertheless, its brief period of activity 


had been so thoroughly studied that we were better | 


acquainted with its character and adventures than | 


we could ever hope to be of the personality of a 
distinguished citizen, even with the assistance of a 
biography by an admiring relative. 

The « particle had played a great part in the 
development of physics. It had provided the first 
evidence of the transmutation of elements, and 
of the magnitude of the energies released in such 
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transmutations. It first afforded the opportunity 
of detecting effects due to a single atom, thus 
furnishing, for the first time, definite proof of the 
truth of the atomic theory. By its aid. also, an 
early, but fairly correct, estimate was made of the 
dimensions of the atom, and of the number in a 
cubic centimetre of gas at normal temperature 
and pressure. 

It was, moreover, by studying the scattering of 
a particles that the nuclear structure of the atom 
had been revealed, a peculiarity which constituted 
the basis of all modern views on the nature of the 
atom.. The « particle had also proved invaluable 
in investigating the forces reigning at the heart of 
the atom, and had been applied with great success 
to the artificial transmutation of light elements, 
a subject with which he might, perhaps, deal more 
fully next year. 

The nucleus of an atom constituted a minute 
world of ‘its .own.. If an atom of radium were 
magnified to the size of the lecture room, its nucleus 
would be smaller than a pinhead. It was from 
this minute nucleus that the « particles escaped. 
It had long been and, to some. extent, still was, 
a matter of uncertainty as to how this: nucleus 
held together. Comprised within its minute volume 
were a particles, protons and electrons. Some 
general idea as how these were held together had 


| of electricity, these particles were no doubt in motion, 


ENGINEERING 


sense we might regard the nucleus as analogous to 
a drop of water which was held together by surface 
tension, but the analogy was a very rough one. 
In the case of the nucleus, the surface tension of the 
water drop was replaced by a potential barrier of 
great height, through which the particles inside 
were unable to escape. This potential barrier was 
represented by the curve in Fig. 1. A positive 
particle approaching this barrier from the outside 
would be strongly repelled, but were its energy 
sufficient to overcome this, the repulsive force 
would ultimately change to an attraction in the 
interior of the nucleus. The height of the barrier 
at its crest might be as much as 20,000,000 volts. 
Regarding the « particle as a minute positive charge 


but their average energy was much too small for 
them to jump the potential barrier. 

Should this happen, the particle would escape with 
an energy far greater than had ever been observed in 
a free « particle. On the hypothesis that the « 
particle could be represented simply as a positive 
charge of electricity, escape from the nucleus ap- 
peared impossible, but a way out was provided 
by the new wave mechanics. The essential idea of 


Fig.3. BRIGGS. G.H.1926:STRAGGLING OF « PTS. 
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cal speeds. If this were true, they must all have 
within the nucleus the same energy levels, which were 
determined by quantum conditions. This conclu- 
sion was so far-reaching that it was very important 
to make sure that there were not small differences 
in the speeds of the « particles expelled from any 
given radioactive body. If the speeds did vary, 
relations would be obtained between energy levels 
within the nucleus, and also evidence as to its 
structure, and as to the genesis of y rays. 

It was Bragg who had first shown that « particles 
had a definite range and thus a definite speed. This 
was well illustrated by Fig. 2, which showed Wilson 
tracks of « particles liberated from thorium C and 
thorium C1. There were, here, two groups of tracks, 
but allowing for effects due to “straggling,” the 
length of track apparently did not vary within the 
group. It was important, however, to test this more 
thoroughly. To this end, use was made of the fact 
that, if an « particle traversed a magnetic field, its 
pathwas bent. Thus, if in Fig. 3, a narrow beam 
of « rays were passed through a magnetic field per- 
pendicular to the plane of the paper, the course of 
the rays, which was originally along the straight 
line, could be deflected either up or down, accord- 
ing to the direction of the magnetic forces applied. 
The amount of deflection depended on the velocity 
of the particles. To measure this deflection the 
arrangement indicated in Fig. 4 had been adopted. 
The counter shown on the left was shielded at the 
front by a screen, through which certain ports had 
been cut. Matters were adjusted so that, with no 
| field, the narrow beam of « rays passed through the 
highest port and operated the counter. The field 
was then put on and adjusted until the rays were 
deflected into one of the lower ports and again 
actuated the counter. From the data thus obtained, 
the speed of the « particles could be calculated. The 
counter used in the earlier researches of this kind 
had been that due to Geiger, but another method 
had been developed in the speaker’s laboratory by 
Mr. Wynn-Williams, which had advantages in 
certain cases. It was represented diagrammatically 
in Fig. 5. In the path of the « rays were placed two 
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this was that the « particle was not merely a charge 


| of electricity, but had associated with it a system of 


waves, which, in fact, controlled its motion. The 
repulsion of an a particle from the potential barrier 


| was, therefore, to be ascribed to the total reflection | 


of its associated wave system, and within the nucleus 
such reflections followed each other millions of | 
times per second. Close study of the total reflection | 
of light had established the fact that this was 
never quite complete, and that a certain minute 
fraction always got through the reflecting surface. | 
In similar fashion, in the total reflection by the | 
potential barrier of the wave systems associated | 
with the « particles, there was a minute chance | 
that the barrier might be penetrated, the wave | 
system leaking through, accompanied by its « 
particle, which could then be dealt with experi- 
mentally. Hence, on the principles of wave | 





' mechanics, whilst the « particle inside the nucleus | 


could not leap the barrier, it was occasionally able | 


| to escape, and we then got the phenomenon of | 


radioactivity. The energy of the free « particle | 
was equal to what it had inside the nucleus, but | 
the higher its energy level within the barrier the | 
thinner this barrier was, and hence the greater the 
likelihood of escape. In accordance with this view, | 
it was found that the swifter the « particles liber- | 
ated, the shorter was the life of the element from | 
which they came. r 

Experiment had led to the conclusion that the | 


« particles expelled from any element had all identi- | 


strips of foil or gauze about 3 mm. apart, between 
which a potential of some 240 volts was maintained. 
If a beam of « particles were passed through these 
screens, a minute current .was established, due to 
the trapping of the « particles, and this current could 
be magnified up by valves so as to operate a loud 
speaker. In this way, an original potential difference 
of, say, ;5i¢5 Volt could be multiplied by a million 
and the original current by as much as 10. Very 
large effects could thus be obtained from small begin- 
nings. The radioactivity of pitch-blende and of 
metallic uranium was thus demonstrated to the 
lecturer’s audience, whilst, when the points of a pair 
of forceps, which had been used for handling radio- 
active bodies, was employed as the source of « rays, 
the roar of the loud speaker was continuous. 





Very strong fields were required to get appreciable 
bending of the « rays, yet careful experiments by 
Briggs, Chadwick and the speaker himself, seemed 
to show that the « rays from any given source 
were homogeneous. Further confirmation was, 
however, required. It was easy to bend cathode rays 
into a semi-circle, and in this way a magnetic spec- 
trum of the f rays liberated from radioactive bodies 
had been obtained. The strength of field required 
to get similar results with « rays was, however, 
enormous, but using a magnet designed by Professor 
Cotton, M. Rosenblum had, last year, accomplished 
this feat. The magnet, which was at Paris, had 
pole pieces measuring 125 cm. by 100 cm., and was 
excited by water-cooled coils taking 400 amperes 
at 240 volts. With this magnet a uniform field of 
30,000 to 40,000 Gauss could be maintained over 
a distance of 30cm. Using this magnet, M. Rosen- 
blum had shown that the « particles liberated from 
RaA and RaC were homogeneous, and a deviation 
from uniformity of one part in a thousand could 
have been detected with certainty. On the other 
hand, it appeared that no less than five distinct 
groups of « particles were liberated from thorium 
C. Few investigators could employ a magnet 
requiring 100 kw. to operate it, but there were 
other methods of measuring accurately the velocities 
of « particles, and with some of these Lord Ruther- 
ford said he would deal in his next lecture. 
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THE WELLAND SHIP CANAL.—XVIII. 


Havine now dealt with the various locks and 
other structures required for navigation, it will be 
convenient to describe briefly the provisions made 
for maintaining the gates in good condition. In 
Article X, when dealing with the gates themselves, 
we described how the spare leaves erected in Lock 
No. 2 had been floated out and placed in the gate 
dock, of which a short account had previously 
been given in Article IT. 

The gate dock opens off Pond No.1. It is shown 
in plan and the cross and longitudinal sections 
in Figs. 762 to 764, above. It consists of a dock 
capable of being unwatered, having a length of 
600 ft., the floor being on two levels. The cross 
section, Fig. 763, shows on the left (north) side a 
gravity wall 35 ft. high. A view of this wall under 
construction is shown in Fig. 769, on page 394. In 
front of it is a floor of slab work 2 ft. thick, at El. 





+ 259, or 30 ft. below regulated water level of the 
adjoining pond. On the north side of the dock 
there is a standard gauge railway track. Parallel 
with the floor mentioned, which is 90 ft. wide, is a | 
second at a lovel of El. + 276-5, shown in Fig. 765 ; | 
this is 75 ft. 9 in. wide and has a slope of 6 in. in 
its width, so as to clear rapidly of water. This 
floor also consists of 2-ft. reinforced slabs, the slope 
connecting the two levels being of 18-in. slab. Metal 
cut-offs are used at construction joints. On the 
south side is a reinforced wall 3-ft. thick, integral 





with which is a deck 9 ft. wide, at ground level. In 
front of the wall is a level space 12 ft. wide, at El. 
+ 282, this floor being mass concrete on piles. At 


294, , 
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is provided with a number of sets of piers, the tops of 
which are finished so that the gates, when resting 
on them, are on a slope corresponding approximately 
with their angle of flotation. A typical pair for 
large gates are shown in Fig. 765. They are 5 ft. 10 in. 
in section at the base and 3 ft. at the top, being 
37 ft. long. They are parallel, with their centres 
38 ft. apart. The smaller gates are laid out on 
smaller piers, only one of which is on the middle 
level, the other being on the 12-ft. floor above, as 
in Fig. 763. 

The piers are carried on piles. Fig. 770, on page 
394, shows the finished dock with the two floors at 


| different levels and the piers for the small gates 


intervals of about 60 ft. this wall is buttressed, the | on the right, while those for the larger gates are in 





the lowest level. 


face slope of these supports being continuous with | 
the slope joining the floors at El. + 277 and 282. | 
In certain of the buttresses flights of steps are | is finished with a slabbed slope supported by a heavy 
arranged, other flights extending from the middle to | toe wall, 9 ft. wide and as much high, carried by 
The middle floor, 75 ft. 9 in. wide, ! 


the distance. Fig. 771 shows some of the spare 
gates berthed on their piers. At the head, the dock 


piling. This is shown in the detail Fig. 766. Heavy 
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Fic. 767. ENTRANCE 


type mooring posts are provided all round the 
dock at intervals. 

At the entrance, which is of standard lock width, 
there are two monoliths designed to take standard 
35 -ft. gates, such as have been already described, 
the sill, dwarf wall for rope guides and other features 
being similar to those adopted elsewhere on the works. 
The gate machinery is also standard. A view of the 
north entrance monolith under construction is given 
in Fig. 768, page 394, while Fig. 767 above shows 
the entrance at a later stage with gates in position. 
In the south monolith there is a filling culvert, 8 ft. 
wide and 8 ft. high, provided with a standard 8-ft. 
by 8-ft. valve of the type used for equalising culverts 
for the inter-gate spaces in the locks. The dock is 
filled from the pond by means of this culvert, and is 
emptied through a culvert in the north entrance 
monolith, running out into the waste weir. This is 
cut through blue clay, and is 8 ft. wide inside and 9 ft. | 
lin. high, the top being arched to 4 ft. radius. The 
concrete lining is from 10} in. to 15 in. thick, the 
reinforcement being of 3-in. rods at 12-in. centres, 
with seven longitudinal rods } in. in diameter. This 
tunnel is about 850 ft. long and in that distance has a 
fall of 6 ft. Itis also controlled by an 8-ft. by 8-ft. 
standard valve which is placed in the entrance 
monolith. The valve in the filling culvert can be 
protected by stop logs for unwatering, but this is 
not necessary for the discharge valve, which can 
naturally be attended to when the dock is empty. 

The procedure adopted for placing the gates on 
the piers for repairs will be similar to that followed 
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THE INSTITUTE OF METALS. 
(Continued from page 367.) 
CoNTINUING our report of the annual meeting of 


growth after a long period of time such as five years, 
which was not evident after ageing for several 
'months. Some of the changes in properties, such as 
| density variations, had caused other investigators 
to suggest that a feebly marked transformation 
existed in crystalline aggregates of cadmium. The 
present work showed that no marked allotropic 
change occurred in the material. The X-ray 
examination of hot- and cold-rolled cadmium did not 
indicate any difference in the material such as would 
be brought about by allotropic modification. There 
were, however, marked differences in the properties 
| of the material which were caused by the occurrence 
of a preferred orientation. 
The discussion was opened by Dr. O. F. Hudson, 
| who stated that cadmium might be a minor metal, 
but it was now put to many important uses. Through- 
out his work Dr. Jenkins had kept in mind the 
question of the possibility of an allotropic modifica- 
| tion of the metal. The evidence for such an allo- 
tropic modification could not be considered very 
convincing and the author had shown this; his 
investigation in this particular phase of the research 
had been attended with almost entirely negative 
results. The paper was of importance not only 
from the point of view of cadmium alone but also 
in connection with all the soft metals. 
Dr. Maurice Cook said that the subject of the 
| paper was of special interest to him as he had carried 
out some experiments on cadmium about nine years 
previously. He was particularly pleased to observe 
that Dr. Jenkins had found no evidence in support 
of the alleged allotropic change at 65 deg. C., for, 
when his work had been published it had been con- 


the Institute of Metals, held on Wednesday and sidered by those who had discussed the papers that 
Thursday, March 11 and 12 last, at the Institution of /™any of the results could be explained on the 
Mechanical Engineers, London, we have now to | 488umption of this allotropic change, the evidence of 
deal with the proceedings which followed Mr. Cox’s which he himself did not accept. He considered the 
reply to the discussion on his and Dr. H. J. Gough’s data in favour of it insufficient and inadequate, 
paper on “The Mode of Deformation of a Single especially in the absence of any X-ray evidence 
Crystal of Silver.” This, it will be recalled, was the | Tegarding change in lattice structure. He was also 


last contribution discussed on Wednesday morning. | glad to see that many of his other observations, for 
/example, that no elongation of the grains resulted 


PROPERTIES OF CADMIUM. from rolling, that changes in microstructure were not 

The first paper considered on Wednesday after- | quickly completed at 100 deg. C., &c., were confirmed 
noon, after the conclusion of Mr. Cox’s speech, was | by Dr. Jenkins. Some of these observations, such 
entitled “Some Properties of Metallic Cadmium ” ; | 8 the fact that the metal at first hardened when 
it was by Dr. C. H. M. Jenkins, who presented it to | Subjected to cold working, but softened with greater 
the meeting. Dr. Jenkins stated that the physical | deformation, and that worked material softened on 
properties of cadmium had been investigated by | ageing at room temperature (although rather 
means of tensile and ball-hardness tests, and elec- | anomalous results of hardening and softening were 
trical resistivity measurements on “aged” and | Observable), had been confirmed and very much 





when bringing the spares into the dock, as already 
described. In this case the leaves were standing | 
on their erection pedestals ; normally, of course, they | 
would have to be lifted from their hinge pintles, | 
while in case of damage, leaves would not necessarily | 
float, and provision has had to be made for handling 
them in such circumstances. For this purpose a 
floating pontoon gate-lifter has been provided, | 
constructed to a design by Messrs. Wellman, 
Seaver-Morgan Company, of Cleveland, Ohio. 

This interesting appliance is designed for various | 
purposes, including handling any of the gates, up to | 
the largest, 82 ft. high and weighing close upon 500 | 
tons, and also removing the culvert valves in such | 
cases as those in the twin locks centre wall, and | 
others, for which low machinery houses have been | 
provided without cranes. 


(T'o be continued.) 








British STEEL REINFORCING Bars.—Messrs. The 
United Steel Companies Limited, 17, Westbourne-road, | 
Sheffield, inform us that the United Strip & Bar Mills 
branch of the concern recently rolled 360 tons of steel | 
reinforcing bars in one day. The bars, which were ordered | 
by Messrs. John Mowlem & Company, Limited, are | 
required for the new Ford Works at Dagenham. They | 
varied in length between 69 ft. and 73 ft., while the total | 
length of the whole consignment was about 46 miles, 


| softer as soon as extension commenced. 
| short-time tensile tests, as usually made, worked 


heat-treated material in the cast, forged, and rolled 
conditions. The research indicated that hardness 
changes in rolled material, which occurred at room 


temperature, were markedly affected by slight | 
changes in the conditions of working, such as the | 


temperature produced during rolling, or whether 
rod or sheet was the subject of examination. At the 
commencement of cold-working the metal hardened, 


but a continuance caused softening. After the com- | 
pletion of the process the material hardened spon- | 


taneously, attaining a maximum value, as deter- 
mined by a ball test, after ageing for about 1 hour. 


By maintaining cadmium cold during rolling, the | 
material produced possessed a high strength in the | 


initial stages of a tensile test, but was markedly 
In the 


material was found to be stronger than cast, but 
cast cadmium appeared to be stronger than either 


| rolled or forged material in long-time ball hardness , 


tests (time penetration). This phenomenon was 
confirmed at room temperature by comparative 
prolonged stress tests, in which the rate of steady 
flow under load for an aged rolled specimen was 
probably 50 times as great as that of a cast specimen. 

Some of the changes noticed were possibly observ- 


| able in other metals, especially if they recrystallised 
| approximately at room temperature. 
|instance, it appeared that the recrystallisation 
| temperature was progressively lower according to 
|the degree of previous working and the extent of 


ageing. In general, the behaviour was not dis- 


| similar from that of metals, such as iron, in the range 


of temperature in which recrystallisation readily 
occurred. The material in the cold-rolled condition 
was found to be completely recrystallised. Ageing 
at room temperature resulted in appreciable grain 


In the present | 


amplified by the author. 

| In the present research, the tensile tests had 
been carried out on sheet 0-25 in. in thickness, 
reduced from an initial thickness of 1-5 in., similar 
tests had been made on rod reduced from 1-5 in. 
to 0-5 in. in diameter, and hardness tests had been 
carried out on metal reduced 83 per cent. and 
50 per cent. These deformations were of a magni- 
tude such as to cause some amount of spontaneous 
annealing. It had been shown that the metal could 
be hardened by limited amounts of cold working, 
so that it would seem possible that, if it were not 
worked to such an extent that the issue was com- 
plicated by spontaneous or self-annealing, its 
behaviour might be found to be quite analogous to 
|that of other metals and alloys. The somewhat 
anomalous results obtained with cadmium and 
other soft metals, when studying changes in pro- 
perties after working, appeared to be associated 
with the fact that their softening temperatures 
were not far removed from room temperatures, and 
that they could, by cold working, be reduced actu- 
ally to room temperature. 

The last speaker in the discussion, Dr. E. Voce, 
stated that the author had given three curves 
| showing time-penetration ball-hardness tests. These 
respectively referred to as-forged cadmium aged 
four days, as-rolled cadmium aged for seven days, 
and as-cast cadmium fourteen days after casting. 
The ageing periods for these three samples were 
quite different, and he would like to know what 
the effect of this might be. If the ageing period 
had been one week in each case, it would be interest- 
ing to find whether the curves were more similar 
or less similar. In a brief reply, Dr. Jenkins agreed 
that the softer metals were very difficult to investi- 
gate. Much had been said in the discussion 
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| 
regarding the lack of evidence of allotropy in| by the method of examining quenched specimens | containing 2 2:07 per cent. 


cadmium. The work of P. W. Bridgman, however, | under the microse ope. As this method failed at | 


gave some little indication to the contrary. This | low temperatures, further information concerning | large proportion of twin crystals. Some of these 
worker considered that an allotropic modific ation | the position of the phase boundaries had been sought | might be formed during the polishing process. 


existed in cadmium at room temperature, as he | ‘by measuring the electrical resistance of quenched 
had observed discontinuities in the properties of | wires. The diagram obtained differed in many | 
the metal at pressures of about 23 and 47 tons/ respects from that usually found in text-books, | 
per square inch. At lower pressures, lower tem- | but it was in close agreement with two diagrams | 
aan were needed to bring about the changes. | Tee ently published in Germany. Some of the main | 


THE System CADMIUM-SILVER. 


“The Constitution of the Cadmium-Rich Alloys deg. ¢ e was 8-2 per cent. by weight; at 700 deg. 
of the System Cadmium-Silver,” was the title ‘of | it was 4 7 per cent. ; at 400 deg. it was 0-7, and at | 
the next paper. The author, Dr. P. J. Durrant, | room pa nse silver was ‘almost insoluble in 
who presented it to the meeting, stated that he | copper. On the other hand, the solubility of copper 
had re-investigated, by the methods of thermal | in silver at the eutectic was 8-8 per cent. by weight ; 
and micrographic analysis, the constitution of the | | at 700 deg. it was 5-8 per cent. ; at 400 deg. it was 
alloys of cadmium and silver from 0 to 40 per cent. |1-1 per cent., and at room temperatures about 
by weight of silver. The liquidus had been found | 1 per cent. of copper was soluble in silver. ‘‘ Stan- 
to consist of four smooth curves, which intersected, | dard silver,” containing 7-5 per cent. of copper, 
with peritectic horizontals at 343 deg., 592 deg., | was a uniform solid solution only between 750 deg. 
and 640 deg. C. In the solid state, the system gave and 810 deg. C. 
rise to three solid solutions, namely, “I,” extending Dr. J. L. Haughton thought that the author's 
from 0 per cent. to 6 per cent. by weight of silver ; electrical resistivity method was excellent but it 
“ II.,” extending from 18 per cent. to 33-5 percent. had not been carried quite far enough. He con- 
of silver ; and “ IIT.,” extending from 36-2 percent. ducted his measurements on two alloys at the same 
to 39 per cent. of silver. The solid solution ‘ IT.” time and obtained a highly sensitive method of 
included the two solid solutions which Petrenko plotting. Dr. Stockdale had stated that as the 
and Federow described as ¢ and 8. The solidus temperature was changed only twice a day, some 
and liquidus of alloys of phase II. were, roughly, ten days were required to complete one experiment. 
parallel, and did not intersect, as had been pre- He had added that this time could doubtless be 
viously thought, at 25 atoms per cent. of silver. | shortened, but curves taken in one day were unsatis- 
No transformations below the solidus had been | factory, probably because the furnace needed some 
detected in any of the solid solutions, but the | time to settle down after a change in temperature, | 
examination of solid solution “IIT.” had not been | and not because the changes in the alloys were slow. 
carried out below 400 deg. C. In order, therefore, to make his investigation more 

The first speaker in the discussion, Mr. 4 J. | complete, continued Dr. Haughton, ‘the author | 
Murphy, compared Dr. Durrant’s results with those needed an autographic method of recording, which | 
obtained by Astrand and Westgren, who had | could be easily adapted to the method, and a ther- 
carried out their investigations by the method of | mostat to control his temperatures. Dr. W. Hume- 
X-ray analysis, and pointed out various discre-| Rothery, the next speaker, pointed out that the 
pancies. He stated that Dr. Durrant had given | author had said that it was far more easy to obtain 
in his paper a detailed account of the thermal |a solid solution of copper in silver than of silver in 
treatments carried out, whereas Messrs. Astrand | copper, and that the copper atom was considerably 
and Westgren’s paper was not so satisfactory from | smaller than the silver atom. He was certain that 
this point of view. Dr. W. Hume-Rothery, who | it was a very general principle that it was easier to 
spoke next, said that, while much space was now | insert a small atom into a larger lattice than a large 
devoted in the Journal to the presentation of |atom into a smaller lattice. In his opinion, it 
thermal-equilibrium diagrams, the Institute appeared | was very important to make quite certain that the 
to give authors complete liberty in plotting either | alloys of the type investigated were really homo- 
weight or atomic percentages for the alloys under | geneous at high temperatures. It was, therefore, 
investigation. He pleaded earnestly that the | advisable to make X-ray investigations on this 
atomic scale of percentages should be taken as | matter. Dr. S. W. Smith, who spoke next, referred 
standard, but that the weight scale should also be | to the lack of uniformity of the silver-copper alloys, 
given underneath. Dr. Rosenhain, who next took | and the last speaker in the discussion, Dr. A. L. | 
up the discussion, agreed that a uniform method | Norbury, drew attention to the importance of | 
of plotting was desirable. He could not agree, |having the correct proportions of chromic and 
however, that the atomic method was the better, |sulphuric acids in the etching reagent employed. 
and, in any case, it was quite easy to calculate the | If too much sulphuric acid were present a yellow 
atomic values from the weight scale. Broadly | stain was produced, and if, on the other hand, too 
speaking, a far greater proportion of the members | much chromic acid were present a precipitate of 
of the Institute were more interested in the weight- | silver chromate was obtained. Moreover, it was 
scale than in the atomic. The latter was mainly | necessary to make up the reagent afresh each time 
of interest to enthusiastic workers like Dr. Hume- | it was used. In the course of a brief speech in 
Rothery. reply, Dr. Stockdale thanked Dr. Haughton for his 

Professor T. Turner also spoke on this matter ;| very helpful suggestion regarding an autographic 
he stated that he had raised this question years | recorder for use in connection with his electrical 
previously and had pleaded for uniformity. He | resistance method. 
urged that the standard method for indicating on , | 
compositions should be by weight, but that the ALUMINIUM-SILVER ALLOYS. 
atomic compositions should also be added wherever| The last contribution considered by the meeting, 
desirable. The last speaker in the discussion, Dr. |on Wednesday afternoon, March 11, comprised “ A | 
D. Stockdale, agreed with Dr. Rosenhain and | Note on the Silver-Rich Aluminium-Silver Alloys 
Professor Turner that the weight percentage scale | above 600 deg. C.” This was by Messrs. T. P. 
for indicating compositions of alloys was the better | Hoar and R. K. Rowntree, and was presented to 
of the two, and that it was quite easy to calculate |the members by Mr. Rowntree. The authors 
atomic compositions in odd cases. In the course of | stated that they had investigated, thermally and 
his reply, Dr. Durrant stated that his diagrams | micrographically, the equilibria in the aluminium- 
were only intended to be mere indications to the |silver system above 600 deg. C., and up to 15 per 
reader of the general form of the equilibria. The|cent. aluminium by weight. The equilibrium 
full data were given in tables, and any person | diagram of these alloys had been investigated in 
interested could draw his own diagrams from them | 1905, by G. J. Petrenko, who employed the method 
*|of thermal analysis only. Moreover, the present 
work had been carried out with aluminium of 








THE CoprEeR-SILVER SYSTEM. 





The next paper dealt with bore the title, ‘‘ The | greater purity than was available to Petrenko. As 
Solid Solutions of the Copper-Silver System,” and | a result, certain modifications had been introduced | 
was by Dr. D. Stockdale, who read it in abstract.|in Petrenko’s diagram of the system. Dr. A. L. | 
He informed the members that he had determined | Norbury, who opened the discussion, stated that | 
the mutual solubilities of copper and silver chiefly ! one of the micro- photographs shown by the authors, | 
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of aluminium and 
| quenched at 670 deg. C., was seen to embody a 


A 
iow hardness determinations, carried out on these 
alloys, would have proved fruitful, as it would be 
'interesting to have some idea of their mechanical 
properties. The only other speaker, Dr. M. L. V. 
Gayler, asked the authors for more details regarding 


‘conclusions arrived at were that the solubility of | their quenching experiments. As the hour was 
silver in copper at the eutectic temperature (778-5 | advanced, the reply given to the discussion was of 
| the briefest. The President then adjourned the 


meeting until 10 a.m. on the following day, 
| Thursday, March 12. 


THE Extrusion OF METALS. 


When the members reassembled at the appointed 
hour on Thursday, in the hall of the Institution of 
Mechanical Engineers, Dr. R. Seligman again 
occupied the chair. The first paper considered was 
that entitled, ‘‘The Influence of Pressure and 
Temperature on the Extrusion of Metals,” by Mr. 


'C. E. Pearson and Dr. J. A. Smythe. We com- 


mence the reproduction of this contribution to the 
proceedings, which was read in abstract at the meet- 
ing by Mr. Pearson, on page 403 of the present 
issue. 

Mr. R. Genders said that quantitative data on the 
extrusion ‘process had long been needed and, 
although the present investigators had dealt with 
relatively soft metals and had carried out their 
research on a small scale, the results were applicable 


| to other metals and to large-scale work. The com- 


parisons made between the direct and the inverted 


|methods were particularly important. The direct 


process was found uneconomical; from figures 
given by the authors it was seen that in the direct 
process only from 50 per cent. to 70 per cent. of 
the pressure was usefully applied. The remainder 
was wasted, and, not only was it wasted, but there 
was a tendency to stress the container unduly in 
addition to other disadvantages. It was also in- 
teresting to have the confirmation of the authors that 
material produced by the direct process was not so 
uniform as that produced by the inverted process. 
The effect which the authors had obtained by 
lubricating their billets was rather greater than he 
would have expected. In fact they had found that, 
with greased billets of bismuth, the pressure 
required to produce a given rate of extrusion had 
been the same as in the inverted method, and very 
much less than when the billets were unlubricated. 
The application of lubrication to the extrusion of 
brass was a question which had exercised the 
scientific minds at the Woolwich Research Depart- 
ment many years previously. It was impossible to 


‘solve this problem except by the use of liquid 
|metal and this was too dangerous on account of 


the possibility of inclusions. 

Dr. H. W. Brownsdon stated that, unfortunately, 
the experimental procedure adopted in the investi- 
gation was so far removed from that employed 
under works conditions that it was somewhat diffi- 
cult to apply them in actual practice. In his opinion 
the title should have been extended to make it clear 
that the research dealt with the extrusion of lead, 
tin and bismuth. In practice it was impossible to 
control the temperature within the narrow limits 


| adopted by the authors. Moreover, they employed 


abnormally slow rates of extrusion. They had 


indeed given reasons for this, but some few experi- 


ments adopting the normal rate of extrusion would 
have been of considerable value. They had given 
some reasons why short billets were used when 
hard alloys were extruded. They had said, for 
instance, that when the billet length was reduced 
the amount of shearing at the sides of it decreased. 
The main reason for using short billets was to main- 
tain the temperature conditions as uniform as pos- 
sible rather than to obviate shearing. The authors 
had mentioned that the loss of pressure in the direct 
method was between 25 per cent. and 50 per cent. of 
the applied pressure. In practice the quality of 
the resultant product was the first consideration 
and problems relating to power came second. The 
question of a lubricant had been raised; in his 
|opinion, it was not necessary to turn to metals. 
| It might be possible to obtain various organic salts 
| melting at temperatures approximating that of the 
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extrusion temperature, which could be used as 
lubricants. 

The discussion of the results was complicated by 
questions of pressure and rate of extrusion. The 
problem was one involving plasticity and pressure. 
The rate of extrusion depended upon the plasticity 
of the metal and, in future work, it would be advis- 


able to adopt a unit in which this property of | 


plasticity could be expressed. This unit might, for 
instance, be derived from the rate of flow of the 
metal through an orifice of given area. In future 
work it would also be necessary to adopt faster rates 
of extrusion ; the rate so far employed was much too 
slow. It should be remembered that, in practice, 
the attempt was invariably made to carry out the 
extrusion cycle in the minimum time. In the works, 
extrusion was conducted at high pressures, high 
rates of extrusion, and, unfortunately, at high 
temperatures. 

Professor F. C. Thompson said that he had 
recently done a good deal of work on wire drawing. 
The authors had made some reference to vortex- 
like flow ; as far as he knew, the flow was invariably 
stream-line in wire-drawing, in ordinary extrusion, 
and in rolling and forging. He had carried out 
some investigations on flow in containers, using 
red and clear glycerine, and his experiments had 
shown something of the compressive stresses set 
up at various points within the container. In the 
course of his wire-drawing experiments he had 
made a curve, in which the load required to draw 
a given material was plotted as ordinates and the 
speed of drawing as abscisse. With increased 
speeds and loads, the curve rose gradually, but. 
beyond a certain point, it became asymptotic to 
the horizontal. He had carried out numerous 
experiments, using various steels and a_ great 
variety of non-ferrous metals and alloys, and this 
held good in every case. Surprising as this effect 
was, it seemed to be established that if one particular 
point on the curve were passed, it was possible to 
draw the material at any desired speed without any 
increase of the load. He, therefore, associated 
himself with Dr. Brounsdon in asking that, in any 
future work, high speeds of extrusion should be 
employed for some, at least, of the experiments. 

Dr. W. Rosenhain stated that the question had 
been raised as to whether the results obtained in 
the manner indicated in the paper were applicable 
to hot metals and very high pressures. His own 
experience was that model experiments were fruit- 
ful, provided the results obtained were not, what 
might be termed, ‘ over-translated,” i.e., provided 


they were not too rigidly applied from one set of | 


conditions to another. Reference had been made 
to wire-drawing. It should be remembered that 
in this process, a certain amount of the work done 


remained absorbed, and was latent in the metal, | 


and this did not apply to the extrusion method 
in the ordinary way. Reference had also been 
made to temperature gradients in the extrusion 
process, and he would suggest making the billet 
hotter at one end than at the other, and putting the 
colder end into the container first. If lubrication 
could overcome many of the difficulties of the 
direct process, it would be a great advantage. The 
direct method was that, commonly used in the 
industry, and large and costly machines were 
employed. It would be an undoubted advantage 
further to perfect the process as it now stood. 


Consequently, the study of the question of lubrica- | 


tion was very important indeed. Just to give an 
idea, a layer of graphite might be inserted into 
the container. This would no doubt prove hope- 
lessly expensive but, in his opinion, this was the 
kind of line that the investigation should take. 

The President asked if the die could be so shaped 
as to facilitate extrusion. Dr. Rosenhain rose 
again and said that if one tried to stream-line the 
die on the inside, pressures went up enormously. 
If the die were bell-mouthed it would probably be 
burst. It was best to have a square edge and let 


the metal “ find its own way ”’ out of the die. 

In the course of his reply to the discussion, Mr. | 
Pearson said that they realised that there was 
great difficulty in applying lubrication to ordinary 
commercial work. Following upon Dr. Rosenhain’s | 
remarks, he understood that a graphite wash, applied | 
to hot billets, had been experimented with. The 


| material 
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results, however, had not been encouraging ; the | 
exterior surface of the resultant extruded material | 
had not been good. The authors agreed with Profes- | 
sor Thompson that above a certain load, the rate of 
drawing could be given any value ; they had noticed 
something of this nature in their own work. They 
were in accord with Dr. Brownsdon with regard 
to the difficulty of applying their results to practice. 
They were certainly interested in the unit for 
plasticity brought forward by Dr. Brownsdon, and 
would try to find some method of expressing this 
property. They fully agreed with Dr. Rosenhain 
that it was preferable to let the metal form its 
own streamline, rather than try to shape the die. 


Heat-TREATED ALUMINIUM 


ALLOYS. 


STABILITY OF 

The second paper on the agenda on Thursday 
morning was a communication from the National 
Physical Laboratory, by Messrs. J. D. Grogan and 
D. Clayton, on ‘“ Dimensional Stability of Heat- | 
Treated Aluminium Alloys.” It was presented | 
to the meeting by Mr. J. D. Grogan. This contri- | 
bution to the proceedings will be found on page 371 | 
of our issue of last week. 

Dr. A. G. ©. Gwyer, who opened the discussion, | 
paid a tribute to the great value, to the industry, 
of this type of paper. It represented work, which 
it would be uneconomical to carry out elsewhere. 
The authors had definitely killed the bogey that | 
secular changes took place in certain heat-treated | 
alloys and the first, or negative, portion of the paper | 
was of great importance to the aluminium industry. | 
With regard to the second portion of the paper, he | 
did not quite understand why the authors had | 
adopted the method of machining their test pieces | 
into dumb-bell form. He did not see why they | 
should not have followed in the footstops of Heyn | 
and turned their test-pieces in such a way as to| 
retain the cylindrical form. Furthermore, these | 
test pieces were bulky, and he wondered whether | 
they were heated long enough at the quenching | 
temperature, having regard to their mass. The 
authors had given the results of Brinell hardness | 
tests on their specimens and had noted that the | 
values were somewhat discordant. These differences | 
between the centre of the piece and the circumfer- 
ence, were possibly due to differences in composition | 
or in macrostructure, or were perhaps due to un- | 
soundness. In conclusion, he rather wished that | 
the authors had done more work on the question | 
of corrosion. Their conclusions, as they now stood, | 











|could only be regarded as being of a speculative 


character. | 

Mr. H. Sutton referred to the authors’ suggested | 
explanation of the difference in resistance to corro- | 
sion of material quenched in boiling water and in cold | 
water. They had pointed out that intercrystalline 
corrosion, to which some of the aluminium alloys 
were liable, proceeded by the formation of deep, 
but very narrow, intercrystalline fissures. Their 
explanation that when the material was quenched 
in cold water, the whole surface was strongly in 
compression, and these fissures, when formed, 
would close up, so that further attack might be 
inhibited by purely mechanical means, was a very 
valuable suggestion. Their data certainly sug- 
gested that in a bar quenched in cold water, the 
“* pinch ”’ on the exterior layers was greater than on 
the inside portions. 

Mr. Grogan, who replied to the discussion, 
said that Dr. Gwyer had referred to the irregular 
Brinell values. At the centre of the specimen 
only one impression could be made, but as the 
measurements were taken further from the centre, 
an increasing number of impressions could be taken. 
Thus, only one figure was obtained from the central 
impression but the other values were the mean of 
several impressions. On the other hand, the 
was certainly not in _ equilibrium, 
appreciable quantities of the copper-aluminium 
compound were present. He could not say whether 
the temperatures of the test-pieces were uniform 
prior to quenching. They had, however, had a 
good deal of experience in this direction and their 
usual procedure had been followed. Consequently, 
he believed that the temperature of each billet 
was uniform throughout, before the quenching 
operation. 
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DEFORMATION OF ALUMINIUM UNDER PROLONGED 
LOADING. 


The third contribution placed before the meeting 
on Thursday morning, bore the title, “‘ The Deforma- 
tion of Metals Under Prolonged Loading. Part I.— 
The Flow and Fracture of Aluminium.” It was by 
Professor D. Hanson and Mr. M. A. Wheeler. Pro- 
fessor Hanson, who read the paper in abstract, stated 
that the principal method used had consisted in 
examining the changes in micro-structure of polished 
specimens subjected to static stresses at room and 
elevated temperatures. Aluminium had been chosen 
principally because it exhibited the phenomena 
of “creep” at moderate temperatures. We intend 
to reprint this paper in a subsequent issue of 
ENGINEERING. 

Dr. H. J. Gough, the first speaker, thought the 
time was not yet ripe for the detailed consideration 
of the paper. Scientists were now endeavouring to 


| ascertain how metals deformed and fractured, firstly 


by mechanical stress, secondly by the effect of 
temperature, and thirdly by chemical stress, 7.e., 
by corrosion. The best method was to commence 
with a single crystal and to built up more complex 
aggregates gradually. With regard to the effect 
of chemical stress, papers were in preparation 
which would throw light on this subject ; mean- 
while the present paper, dealing with the effect of 
temperature, had appeared. It was only after the 
whole of the evidence was placed on the table that 
it would be possible to sit down and think out the 
entire question. The effect of the rate of loading 
had been well shown in the paper. When the load 
was put on all at once, the effect was quite different 
from that obtained where the load was put on 
gradually. If the specimen were loaded up gradually 
it offered a greater resistance to stress than if it 
were subjected to the full load from the commence- 
ment. Exactly the same effect had been obtained 
in the fatigue investigations. By under-stressing 
the specimen at the beginning of an experiment, 
it was possible to obtain values 25 per cent. above 
the normal fatigue range. 

Dr. W. Rosenhain asked the authors whether 
their specimens were polished and not etched, and 
whether they were protected from the action of the 
air. Polished specimens were covered by a layer 
of metal which had flowed as a result of the polishing 
and if exposed to the air they also had a pellicle 
of oxide on the surface. These factors would have 
some influence in connection with the authors’ 
observations regarding the presence or non-presence 
of slip-bands. He would also like to know whether, 
when the authors spoke of straining specimens 
2 per cent., this implied the strain on individual 
crystals or on the test-pieces as a whole. In an 
ordinary straining of a piece of metal, while some 
of the crystals underwent very little movement, 
others underwent more. The authors had taken 
some specimens containing few crystal boundaries, 
in some cases only one. This boundary had been 
stressed in a particular directional manner, which 
might occur in the case of one or two boundaries in 
an aggregate, but was by no means general. These 
should therefore be taken as particular cases. He 
could not help feeling that single crystals, “ reared ”” 
as they were in (literally) a hot-house atmosphere, 
and aggregates produced under something like 
jungle conditions, were not strictly comparable. 

Dr. C. H. M. Jenkins stated that the authors 
had examined the surface of their materials. He 
would like to know if they had examined sections 
to make sure that the cracking, to which they had 
referred, was really intercrystalline and not trans- 
crystalline. He also asked whether transcrystalline 
fracture occurred under creep. The President, who 
closed the discussion, informed Professor Hanson 
that he had used some of the data, contained in the 
paper, on a practical problem only two days pre- 
viously. This, he considered, was a record of the 
application of scientific data to practice. 

Professor Hanson, in the course of his reply, 
stated that it was far better to be restrained in 
one’s general outlook and accumulate enough facts 
before speculating on the results. The authors 
were perfectly content to let the matter rest until 
more data were available. The analogy between 
their specimens and steels subjected to under- 
stressing in the fatigue test, as Dr. Gough had 
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pointed out, was complete. Their specimens had 
not been etched and had not been protected from 
the air during the experiments. This latter would 
have been too difficult and costly to carry out. 
He did not think, however, that either of the factors 
had had a great deal of influence on their results. 
Elongation had been measured not only on the speci- 
mens but on the related crystals as well. There 
was no evidence that any one crystal had been 
stretched less or more than another. It had been 
questioned whether it was possible to obtain truly 
comparable results by commencing with a single 
crystal and building up aggregates. In answer to 
this he put forward the emphatic plea that it must 
be done—the problem could be tackled in no other 
way. Undoubtedly a single crystal of a metal was 
different from an aggregate but sure progress could 
only be made by starting from the single crystal 
and building up aggregates. Metallurgists must 
and, indeed, were going to carry on the investigation 
along these lines. Furthermore, he did not sub- 
scribe to the view that there was any difference 
between the nature of a metal in a specially-pre- 
pared single crystal and in an aggregate. Dr. 
Jenkins had asked whether transcrystalline failure 
occurred under creep. He would point out that a 
single crystal of aluminium could fail as a result 
of creep. This constituted, therefore, an answer 
to this question. 


CORROSION OF SUPER-DURALUMIN. 

The last paper taken on Thursday morning, March 
12, was entitled, ‘‘ The Effect of Artificial Ageing 
upon the Resistance of Super-Duralumin to Corro- 
sion by Sea-Water.” It was by Dr. K. L. Meissner, 
who presented it to the meeting. We reproduce 
this contribution to the proceedings on page 406 of 
the present issue. 

The discussion was opened by Mr. H. Sutton, 
who thought that the striking point of the findings 
of the author lay in the rapid deterioration of 
material aged at temperatures within a certain 
range. He would like to know if the author had 
endeavoured to determine the point at which inter- 
crystalline corrosion commenced. He himself had 
found intererystalline corrosion passing round groups 
of crystals in Duralumin. He had to admit that 
he felt somewhat alarmed that the specimens had 
suffered such severe deterioration in the space of 
three months only. 

Mr. U. R. Evans stated that, on pure aluminium, 
the oxide skin was usually continuous and fairly 
protective over the whole area, and there was little 
attack. On aluminium alloys, however, certain 
particles, greatly stimulated corrosion. Many years 
ago, Professor Desch had pointed out that, in light 
alloys, pitting often occurred around inclusions of 
Cu Al,. The inclusions might act in two ways. 
Firstly, any phase-boundary was likely to be a weak 
place on a protective film, and consequently the 
site of any inclusion was liable to constitute a point 
of anodic attack, although some inclusions might 
interrupt the continuity of the skin more than others. 
Secondly, it was not improbable that in those 
cases in which the inclusion was a conductor, it 
might act as the cathode of a corrosion-couple. 
Whatever the function of this second phase, electro- 
chemical action would only continue so long as 
oxygen continued to reach the cathodic area. In 
salt water, the cathodic product, sodium hydroxide, 
would react with the anodic product, aluminium 
chloride, to yield aluminium hydroxide. Where the 
cathodic and anodic areas were both large, this 
would be precipitated, for the most part, at a sensible 
distance from the metal ; 
points were very small, the hydroxide must be 
precipitated practically in contact with the metal 
and, by repairing the skin, would bring the process 
to an end. For this reason, it seemed likely that 
there was a limiting size below which the particles 
would do no harm. An excessive number of inclu- 
sions, however, might also lead to “‘ smothering ” ; 
for the production of flocculent hydroxide, diffused 
over all parts of the surface, was likely to interfere 
with the convection currents which led to the 
renewal of oxygen. In any case, when the attack 
was localised at a few points, the corrosion would 
bore down more rapidly, and would produce greater 
weakening of the structure than when the attack 
‘ was distributed at a larger number of points. 


but where the anodic |’ 





It was clear from Dr. Meissner’s diagrams that 
ageing at low temperatures caused little corrosion ; 
that ageing at medium temperatures—with greater 
coalescence of the Cu Al, particles—caused intense 
local corrosion of an inter-crystalline character, 
producing a pock-like appearance and great internal 
weakening ; whilst ageing at higher temperatures— 
which produced an excessive number of points of 
attack—caused more general corrosion, without 
serious weakening of the mechanical properties. 

Dr. G. D. Bengough said that it was generally 
supposed that the inter-crystalline corrosion occur- 
ring in the Duralumin alloys, was either due to Cu 
Al, or to Si. Considerable progress had been made 
in overcoming inter-crystalline corrosion in Muntz 
metal and in some of the ferrous alloys. The remedy 
had been found, but the mechanism of this particular 
type of corrosion had not been discovered, and it 
was very necessary that it should be ascertained. 
In this connection, it was interesting to note that 
a pure metal was usually difficult to etch, but that 
the progressive addition of impurities often facili- 
tated the etching operation. 

In a brief reply, Dr. Meissner, stated that he 
did not believe that the silicon present in his alloys 
was the main cause of inter-crystalline corrosion. 
Nevertheless, he agreed that the remedy for this 
troublesome type of corrosion in Duralumin alloys 
was very difficult to find. It had been thought that 
his samples had been placed too close together in 
the exposure racks and that, as a result, marine 
growth might accelerate corrosion. The time of 
exposure, namely three months, was too short to give 
rise to much marine growth. The compositions of 
the materials used in the present paper were identical 
with those given in his previous contribution and 
all the test pieces had been made from the same bar. 
The investigation had once again shown that 
corrosion tests, based entirely on the loss in weight 
of the specimens exposed, were not reliable. 

At this stage of the proceedings, the President 
adjourned the meeting until the afternoon. 


ANNUAL DINNES. 

The annual dinner of the Institute was held on 
Wednesday, March 11, at the Trocadero Restaurant, 
Piccadilly Circus. The toast to ‘‘ The Institute ” 
was proposed by Mr. H. T. Tizard, Rector of the 
Imperial College of Science and Technology. In 
the course of his speech, he stated that while a 
great deal of energy was being expended in research, 
less attention had been paid to applying the results 
in industry. He did not, however, advise any 
slackening in effort on the part of research institu- 
tions and workers, but he did urge that the know- 
ledge so far made available, should be utilised 
more extensively. The President of the Institute, 
Dr. R. Seligman, who occupied the Chair, — said, 
in reply, that the ground ploughed by scientific 
investigators needed consolidating and this was one 
of the objects of the Institute. In proposing the 
toast to ** The Guests,” Sir Henry Fowler paid a 
tribute to Sir Harold Hartley, F.R.S., who repre- 
sents a remarkable instance of the close relation 
which exists between pure science and a large 
and important railway company. This toast was 
replied to by Sir Hugh Bell and Sir George Hum- 
phreys. Previous annual dinners of the Institute 
have always been successful and highly enjoyable 
functions, and the present one proved to be no 
exception to the general rule. 

(To be continued.) 








Lerpziag Farr: Erratum.—We regret that in our 
account of the Leipzig Fair, which appeared on page 
354 of our issue of March 13, the name of one of the 
British exhibitors was given as Messrs. Rhodes and 
Sons, Limited, Oldham. This should have read Messrs. 
Joseph Rhodes and Sons, Limited, Wakefield. 


BritisH MARKETS IN FoREIGN CoUNTRIES.—Memor- 
anda regarding the appointment of agents and the best 
methods to be adopted in trading with Spain and with 
Sweden have recently been compiled by the Depart- 
ment of Overseas Trade. Memoranda dealing with the 
appointment of agents in Palestine and with methods of 
trading and terms of payment prevailing in Denmark 
have also been prepared. Interested British firms can 
obtain copies of the memoranda on application to the 
Department, at 35, Old Queen-street, London, 8.W.1, 
quoting Reference No. C.X. 3469, in the case of Spain ; 
No. C.X. 3473, in that of Sweden; No. C.X. 3466, in 
that of Palestine ; and C.X. 3463, in that of Denmark. 








WILLIAM SYMINGTON, 1763-1831. 


On Sunday, March 22, exactly a century will 
have passed since William Symington, the Scotch 
engineer and inventor, died in the East of London. 
His work as one of the pioneers of the steamboat, 
as the first British engineer to build a marine engine, 
and as the first of all the pioneers to produce a 
really reliable and practical steamboat, had brought 
Symington little but loss and disappointment, and 
he died poor and almost forgotten. He was buried 
in the churchyard of St. Botolph, Aldgate, and his 
grave was soon lost sight of. His portrait, for many 
years, has hung in the church vestry, and in 1903, 
through the representation of the vicar, the Rev. 
J. F. Marr, the late Lord Bearsted, then as Sir 
Marcus Samuel, Lord Mayor of London, generously 
defrayed the cost of erecting a suitable memorial 
tablet in the church itself. It is therefore very 
appropriate that St. Botolph, Aldgate, should be 
the scene of the commemoration of Symington’s 
centenary. At the joint request of the Institute 
of Marine Engineers and the Newcomen Society, 
the vicar has accordingly arranged that the 11 
o’clock morning service on March 22 shall be of a 
special character. During the service, Engineer 
Vice-Admiral Sir Robert Dixon will give an address 
on the work of Symington, and afterwards wreaths 
will be placed on the memorial tablet. Invitations 
to participate in the service have been sent to 
many institutions and bodies connected with 
shipping and engineering. 

Symington was born in the mining village of 
Leadhills, Lanarkshire, in 1763, and was therefore 67 
years old when he died. No good biography of him 
has ever been written, and of all those 67 years we 
know little with the exception of the two periods 
1787-1789 and 1801-1803, when he was engaged on 
the experiments with steamboats. We know that 
he was given a good education, that he attended 
Black’s classes at Edinburgh, that he entered the 
service of the Wanlockhead Mining Company, 
that during the nineties he erected steam engines 
in London, Leeds and elsewhere, and that he was 
one of the engineers against whom Boulton and 
Watt obtained an injunction for infringing their 
patent. He was probably one of the best-known 
mining engineers of his day, and much of his work 
was, no doubt, done in the mines of Scotland. The 
facility with which, on two occasions, under entirely 
different circumstances, he solved the problem of 
propelling a boat by steam, is ample evidence that 
he possessed inventive powers of no mean order, 
and his failure to achieve some degree of worldly 
success, when so generously endowed by nature, 
is difficult to understand. It must be attributed, 
we presume, to the want of that perseverance and 
sound judgment which enabled his contemporaries, 
such as Telford and Rennie to rise to the head of 
their profession. : 

Our interest, to-day, in Symington’s career may be 
said to centre around two patents, two engines, two 
steamboats, and two patrons. It was according to his 
patent of June, 1787 that he constructed the engine 
represented by the model, of which a photograph is 
reproduced in Fig. 1, for Patrick Miller’s double- 
hulled steamboat of 1788, and it was according to his 
patent of October, 1801, that he constructed the 
engine for the Charlotte Dundas, the model of which 
is shown in Fig. 2, built in 1802 for Lord Dundas. 
Symington was never a projector of the steamboat 
in the same sense as his contemporaries, Fitch, 
Rumsey, Stevens, Fulton, and Bell. He was an 
engineer, who on two separate occasions, but under 
very different circumstances, was faced with the 
same problem, and his great merit lies in the com- 
parative ease with which on both occasions he 
solved the problem. ‘I count him a great man,” 
said Emerson, “ who inhabits a higher sphere of 
thought, into which other men rise with labour and 
difficulty.” Judged by such a standard Symington 
was by far the greatest of the pioneers of the 
steamboat, and ranks as the father of marine 
engineering. 

To appreciate justly the efforts of the pioneers of 
the steamboat it is absolutely essential to remember 
the circumstances under which they worked. The 
most active of the pioneers, strangely enough, were 
in America, where there were neither engineering 
works nor any considerable number of steam engines, 
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and to which the export of machinery from England 
was forbidden. On the other hand, all British 
inventors were faced with the necessity of avoiding 
the wide ramifications of Watts’s famous patents, in 
itself no small task. The patents of Watt not only 
included the separate condenser, but expansive 


the arrangement of rods and chains, pulleys and 
ratchets, which any one may examine for himself on 
the engine at the Science Museum. A larger engine 
of the same kind was built in 1789, but apparently 
it did not work well, and Miller, probably thinking 
he had spent enough on the experiments, gave up, 


























Bia. 2. 


working, double action, and various devices for 
obtaining rotary motion. Inventors were likewise 
denied the use of the crank. If these things are 
taken into consideration our interest in Symington’s 
two engines is heightened, for the 1788 engine was 
built while Watt’s patent was in force and the 1802 
engine after it had expired. The engine of 1788 had 
open-topped cylinders like Newcomen’s engines ; 
an extension of the cylinder acted as a condenser, 
and for obtaining rotary motion Symington devised 











MopEL oF THE ‘“ CHARLOTTE DUNDAS.”’ 


| writing of the engine that “ I am now satisfied that 
| Mr. Symington’s steam engine is the most improper 
| of all steam engines for giving motion to a vessel.” 
| Most marine engineers to-day would agree with 
| that criticism. What engine Miller considered most 

suitable we do not know. As a friend of Watt and 
| as a shareholder in the Carron Ironworks, Miller 

was in a most favourable position to have carried 
| the experiments further, and it would probably 
| have added greatly to his fame had he done so. 


Symington’s engine for the Charlotte Dundas 
was entirely different from that of the engine of 1788. 
Free to utilise the work of others, he designed an 
engine with a single double-acting cylinder, the 
piston rod of which drove the crankshaft of the 
paddle wheel direct through a crosshead and con- 
necting rod. In the Charlotte Dundas the cylinder 
was placed horizontal with the condenser and air 
pump below, but in his patent of 1801 Symington 
had stated that the cylinder might be used “in a 
perpendicular position or any of the different angles 
between a perpendicular and horizontal position as 
circumstances may require.” His engine was a 
remarkable piece of work, and though our early 
steam vessels and steam warships were fitted with 
an immense variety of engines, in 1858 an Admiralty 
Committee, probably knowing nothing of Syming- 
ton’s patent, declared that the most suitable engine 
for naval vessels was the single-piston-rod engine 
with crosshead, connecting rod, and crank. With 
the cylinder horizontal as in the Charlotte Dundas, 
or slanting as in the diagonal paddle-wheel engine, 
or vertical as in all modern reciprocating marine 
engines, Symington’s type of engine is known to 
tens of thousands of engineers, most of whom, 
however, are probably ignorant of its origin. 

Admirably. adapted for its purpose as was the 
engine Symington constructed for the Charlotte 
Dundas, it was not more so than the boat, in the 
design of which Symington had a great share. 
Built at Grangemouth, the Charlotte Dundas was 
a short beamy boat, 56 ft. long, 18 ft. wide and 
8 ft. deep, fitted with a recess at the stern for the 
paddle-wheel and steered by twin rudders. What- 
ever doubts may have existed as to her capacity 
were all dispersed by her notable performance of 
towing two vessels of 70 tons each along the Forth 
and Clyde Canal against a strong wind. This was 
indeed an unique performance, and one which 
promised to have most important results for both 
Symington and the country. Through Lord 
Dundas, the Duke of Bridgewater decided to employ 
similar vessels on the Bridgewater Canal, and had 
these boats been built we should have heard little 
of the Clermont of Fulton or the Comet of Bell; 
and the inauguration of steam navigation in Europe 
would have dated from 1802 instead of from 1812. 
Unfortunately, two things happened almost simulta- 
neously which dashed Symington’s hopes to the 
ground and proved disastrous. The Forth and 
Clyde Canal owners, afraid of the damage which 
might be caused to the canal banks by steamboats, 
caused the Charlotte Dundas to be laid up, and the 
death of the Duke of Bridgewater brought the other 
project to an end. From these blows Symington 
never recovered. How he employed the remaining 
twenty-eight years of his life we are ignorant. A 
common ruin engulfed both him and his historic 
vessel, but to-day they hold a place in the history 
of marine engineering which is secure for all time. 








Tue Instirution oF WATER ENGINEERS.—At a 
meeting held on March 6, the Council of the Institution 
of Water Engineers awarded the followirig premiums for 
papers presented during 1930. The President’s premium 
has been gained by Mr. F. E. F. Durham, for his paper, 
‘*The Selection and Operation of Pumping Machinery 
for Waterworks.” Institution premiums have been 
awarded to Mr. H. F. Cronin, for his paper, “‘ The 
Hampton, Kempton and Walton Pumping Stations and 
Filtration Works of the Metropolitan Water Board,” 
and to Mr. A. Gibson Low, for his paper, ‘“‘ The South 
Teign Works of the Torquay Corporation.” 


THE AustTRALIAN SHALE-O1L Inpustry.—Experiments 
which appear to be full of promise fér the Australian shale- 
oil industry, have been conducted during recent months at 
Epping, New South Wales. Mr. J. Storonth, an engineer, 
has devised a retort which is more suitable for the shales 
of high-oil content of the Newnes areas than are the retorts 
used for the Scottish and United States shales. Crushed 
shale, and not blocks of the mateial, are fed into the retort. 
During a recent demonstration it was stated that a ton 
of the shale had been shown, by analysis, to contain 
134 gallons of oil; out of this, as high a proportion as 120 
gallons was extracted by the agency of the new retort. 
We understand that a company is being formed to con- 
struct four of the new retorts at Newnes at a cost of 
40,0001. This plant, it is stated, would produce 10,000 
gallons of crude oils a day. The fact that the Australian 
Federal Government has recently set aside 100,000. 
to aid in the development of the shale-oilfields of the 
Commonwealth lends additional interest to the Epping 
experiments. It was stated recently, on good authority, 
that the shale-oilfields can absorb upwards of 50,000 





men, directly, and double this number, indirectly. 
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LOW-TEMPERATURE COAL DISTIL-| 
LATION PLANT AT DUNSTON. | 
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RaTHER over two years ago, we described* a low- 








installed by Messrs. Babcock and Wilcox, Limited, | 
Farringdon-street, London, E.C.4, at the Dunston | 
power station of the Newcastle-on-Tyne Electric | 
Supply Company. This consisted of two retorts, | 
each with a throughput of 30 tons per day, the| 
semi-coke from which was consumed in a_ boiler | 
with an evaporative capacity of 30,000 Ib. of steam | 
per hour. The distilling medium consisted of a 
mixture of steam and of burnt coke-oven gas, while, 
in addition to the coke, tar oil and its various deriva- 
tives were recovered. Four years’ experience have | 
shown that the fuel and operating costs of this plant | 
amount to 16s. 8d. per ‘on of coal treated, while the 
total value of the semi-coke and other by-products is | 
198. 7-6d. In spite of these satisfactory results it has, | 
however, become evident that economically it would be | 
more satisfactory to employ larger retorts, prin- 
cipally because these would enable the labour costs to | 
be reduced. A larger unit, designed on somewhat | 
different lines, and capable of distilling 60 tons of coal | 
per day, has, therefore, been built, and, as will be | 
gathered from the following description, not only em- | 
bodies some interesting constructional features, but has | 
fully borne out the correctness of this view. 

Compared with the old, the most important modifi- 
cation in this new plant is that the hot semi-coke, 
instead of being delivered to the stokers or pulverisers 
direct, is first quenched, thus enabling about 50 per 
cent. of the steam required in the distillation process to 
be obtained very cheaply. This quenching also permits | 
the retorts to be run independently of the boiler plant, | 
so that continuity of operation and high load factor | 
working, two important points in the success of such a | 
process, are possible. Further, it eliminates any risk of 
burning-back taking place in the stoker hoppers. The 
actual process of distillation is, however, the same as 
before, that is, a comparatively shallow bed of fuel’ is 
exposed to a mixture of hot inert gases and steam, as 
this is, it is claimed, more economical than the employ- 
ment of superheated steam alone. It also enables the 
temperature to be controlled within narrow limits and | 
facilitates the construction of large units of simple 
design. Finally, it ensures that the temperature, both 
of the charge and of the retort, does not exceed 
that of the distilling medium, so that the risks of 
uneven carbonisation and of the tar oils cracking | 
are eliminated. 

The general arrangement of the new plant is 
shown in Figs. 3 to 6, Plate X XI, while the details of 
the retort itself, a view of which is given in Fig. 2, 
annexed, will be clear from Figs. 7 and 8, Plate XXI. 
The Northumberland coal employed is the same 
as that normally used in the power station, and 
has the following ultimate analysis: Moisture, 9-29 
per cent.; ash, 10-89 per cent.; carbon, 66-58 per 
cent.; hydrogen, 4-55 per cent.; sulphur, 1-15 per 
cent. ; nitrogen, 1-17 per cent. ; and oxygen, 6-37 per | 
cent. Its calorific value is 11,500 B.Th.U. per lb., 
and its cost 12s. per ton. With this coal the unit | 
is capable of producing 45 tons of semi-coke and 1,000 | 
gallons of tar oil per day. The coal is first passed 
through a vibratory screen, which is installed above the 
coal bunkers, so that screenings below }-in. mesh are 
separated out and supplied to the main power station | 
bunkers. The larger sizes, on the other hand, are | 
delivered to the bunkers serving both the old and the | 
new retorts. The latter bunkers have a combined | 
capacity of 120 tons, and their position is shown in 
Figs. 3, 4 and 6, Plate XXI. If the coal is suitable, 
screening can, of course, be dispensed with, and the 
coal delivered direct to the retort bunkers. The actual | 
distillation process may perhaps be most easily ex- | 
plained by referring to the diagram given in Fig. 1. | 
From this it will be seen that the coal is first passed 
through a chute and coal meter into a pre-heater, 
the position of which is shown in Figs. 3 to 8, 
Plate XXI. 

This pre-heater, which is of the same width as the 
retort, is simply a standard chain-grate stoker enclosed 
in a brick chamber. It moves the coal forward at a 
speed of about 50 ft. per hour, t.1e depth of the fuel bed, 
which is normally about 3 in., being regulated by a 
coal door which is embodied in the pre-heater feed- 
ing hopper. During its passage through the pre- 
heater, the coal is heated by waste flue gases, which 
are drawn in by an electrically driven fan from an 
adjacent boiler at a temperature of about 200 deg. C. 
Subsequently they are discharged to the atmosphere. 
The position of this fan and the connecting ducts are 
also shown in the drawings. | 

The pre-heating process occupies about 15 min., and 
its dual objects are to prevent the condensation of oil 
vapours in the retort and to reduce the amount of heat 
required for distillation. Tests have shown that by the 








* See ENGINEERING, vol. cxxvi, page 787 1928). 
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LOW-TEMPERATURE COAL DISTILLATION PLANT. 


temperature coal distillation plant, which had been} (qNgTRUCTED BY MESSRS. BABCOCK AND WILCOX, LIMITED, ENGINEERS, LONDON. 
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use of pre-heating in this way the moisture content can 
be brought down from 9-8 per cent. to 2-6 per cent., and 
the temperature raised to 130 deg. C. Stripped gases 
from the retort itself could, of course, be burned to 
produce the pre-heating gases, thus making the plant 
independent of the boiler-house. It may also be noted 
that it was the absence of suitable foundations which 
alone made it necessary for the pre-heater to be erected 
to one side of the retort, and that in future installa- 
tions it will be placed directly above the latter in order 
to save space. Even as it is, it is claimed that the 
area occupied compares favourably with that required 
by the equipment used in other similar processes. 

On reaching the end of the pre-heater, the dried coal 
is discharged through a rotary valve, which revolves at 
a speed of 6 r.p.m. and prevents any escape of gas 
into the mouth of the retort. The latter consists 
of a rectangular mild steel framing, on which cast- 
iron panels are fixed, brick lining being inserted, where 
necessary, to reduce the radiation losses. This rec- 
tangular arrangement was substituted for the circular 
retorts used in the earlier plant, since it was found that 
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View OF RETORT. 


this was the only way!in which a large output could be 
secured economically. The upper part of the retort 
is traversed by a scraper-conveyor, which distributes 
the coal evenly over the whole bed. This conveyor 
consists of a series of channel bars carried on four 
chains and extends the whole width of the retort. It 
moves forward at a speed of 12-5 ft. per min., and dis- 
charges any surplus coal through an overflow chute 
and rotary sealing valve, whence it can be returned to 
the bunkers bv an elevator. 

As will be seen from Figs. 7 and 8, the fuel bed in 
the retort is supported on six rollers, which, as ex- 
plained more fully below, also act as coke extractors, 
and divide the retort proper from the hoppers into 
which the coke is discharged and through which the 
distilling gases are admitted. These gases are obtained 
from a combustion chamber, as shown in the diagram, 
the position of which in relation to the rest of the plant 
is indicated in the general drawings. This combus- 
tion chamber consists of a brick furnace. It is fired 
by a burner, which, as already mentioned, is supplied 
with coke-oven gas. The products of the combustion 
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LOW-TEMPERATURE COAL DISTILLATION PLANT AT DUNSTON. 
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of this gas are mixed with steam, some 0-3 lb. of which 
is required per pound of coal distilled, and about half 
this quantity is obtained by quenching the coke. The 
products of combustion and steam are then passed 
into a brick-lined pipe, or attemperating chamber, 
where they are thoroughly mixed, their temperature 
being closely controlled by varying the proportions of 
the steam employed, while the composition is con- 
tinuously sampled by an analyser of the Arkon type, 
with a view to maintaining the correct percentage of 
oxygen in the gases entering the retort. The mixture 
is next admitted to the hoppers through branches 
in which dampers are fitted, so that the heat distri- 
bution in the two sections of the retort can be adjusted 
and uniform heating throughout th» fuel bed obtained, 
the object being to ensure that the temperature of the 
leaving gas is between 300 deg. C. and 350 deg. C. 

One of the extractor rollers on which the fuel bed 
rests is shown in Fig. 12, page 387, while the way in 
which it is built up, will be clear from Figs. 8 and 9, 
Plate XXI._ As will be seen, it consists of a 7-in. 
square mild-steel shaft, which is provided with a 
central hole, so that it can be supplied with water for 
cooling purposes. On this shaft are threaded twenty- 
nine star wheels, one of which is shown in Fig. 9. 
These wheels, which are not machined, and are only 
a loose fit on the shaft, are arranged helically by assembl- 
ing the first wheel and then placing the others progres- 
sively on the shaft in such a way that corresponding 
teeth are staggered at an angle of 90 deg., the final 
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effect being to form a helical series. The teeth on 
these wheels are made of non-growing cast-iron, collars 
being provided so that small openings are left between 
them through which the gases can pass upward into 
the fuel bed. The rollers revolve at a maximum speed 
of 1} revolutions per hour, the actual speed being 
determined by the depth of the fuel bed in the follow- 
ing way. 

As already mentioned, the fuel is spread by a scraper- 
conveyor. This is fitted with a feeler plate which is 
carried on a shaft extending across the retort. This 
plate is lifted up by each scraper bar as it passes, 
and then drops on to the surface of the coal, thus 
indicating the level of the fuel bed. Asshown in Figs. 15 
and 16, this plate is balanced by a counterweight, and is 
in turn connected toa balanced verticalrod. The upper 
end of this rod is provided with a rack, with which a 
pinion engages. This pinion is connected to the arm of 
a rheostat, as shown diagrammatically in Fig. 17, thus 
enabling the speed of the 14-h.p. motor, which drives 
the hydraulic gear operating the extractor rollers, to be 
varied between 500 and 1,000 r.p.m. This gear, which 
is also shown diagrammatically in Fig. 17, consists of 
a camshaft which opens and closes four control valves, 
all of which are contained in one body, the length of 
the interval during which the operation is repeated 
depending, of course, on the speed of the motor. The 
first cam controls the first control valve A, which, as 
will be seen, is connected to one side of the hydraulic 
rams operating the extractor rollers numbered 1, 3, 
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and 5, so that when it is opened a pressure of 250 lb. 
per square inch is applied to the left-hand face of the 
piston and the roller is moved round. The second 
cam, which comes into action next, opens the exhaust 
valve B, so that the piston is freed from pressure, 
while the third and fourth cams C and D operate the 
rams connected to the extractor rollers numbered 2, 4, 
and 6 ina similar way. The general arrangement of 
these cams and valves is given in Figs. 20 and 21, 
while the construction of the ram will be clear from 
Figs. 18 and 19, from which it will be seen that the 
direction of rotation of the rollers can be reversed by 
throwing over a pawl, thus enabling coke to be ex- 
tracted alternately from each part of the retort served. 
The rams and gear wheels driving the extractors are 
well shown in Fig. 13. It may be added that an essential 
difference between the arrangements in this and the 
former retort is that the coke now builds up a seal 
between the extractor rollers, so that the size of the 
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product extracted is controlled by the spacing between 
the teeth. This has enabled the steam-cooled A frames, 
formerly used, to be replaced by brick arches, with the 
result that a better heat economy is obtained, and 
there is no longer any risk of the frames sagging. 

After treatment in the manner just described, the 
solid fuel, which is now semi-coke, is discharged by 
the extractors into the retort hoppers and passes thence 
through a rotary valve on to the quenching conveyor, 
as indicated in the diagram Fig. 1, the position of 
which is shown in Figs. 3 and 7, Plate XXI. This con- 
veyor is illustrated in Fig. 14, while details of its con- 
struction are given in Figs. 10 and 11, Plate XXI. As 
will be seen, it is of the ordinary scraper type, and is 
housed in a concrete trough with removable cast-iron 
covers. This trough is divided longitudinally into two 
portions by a cast-iron dividing plate which, together 
with seals, prevents the access of air to the unquenched 
coke. The coke is discharged on to the upper section of 
the conveyor, which delivers it into a trough, the 
level of water in which is maintained constant by 
a float-valve. This enables the coke to be thoroughly 
quenched, and, as already mentioned, the steam 
recovered in this way at the expense of the sensible 
heat is utilised for distilling purposes. The quen- 
ched coke is then extracted from the trough at 
the lower portion of the conveyor, and is discharged 
into a pit from which it is finally elevated to the 
bunkers, or despatched to the adjacent power station 
where it is used under the boilers. While it is being 
handled in this way, the coke is exposed to a current of 
air, which is admitted to the conveyor casing through 
an adjustable damper at the discharge end of the trough. 
This air becomes heated in the process and carries off 
the water vapour and other gases which have been 
released by the coke in cooling, to the retorts. 

Though the method of dealing with the coke jast 
described is that normally in use, investigations are 
now being carried out with a view to discovering 
whether it is possible to grade this product, so that the 
portion which may be suitable for domestic purposes 
is separated from the rest before quenching takes place, 
as it has been found that the amount of water used 
for quenching must be adjusted, to each particular 
grade, so that the moisture content of the final product 
shall be correct. 

(To be continued.) 








LABOUR NOTES. 


A NEW movement with the object of stopping 
overtime while there are unemployed men in the 
engineering industry appears to be taking shape on 
Clydeside. Its originators are the Clyde District 
Committee of the United Pattern Makers’ Association, 
and it has enlisted the support of the corresponding 
bodies belonging to the Amalgamated Engineering 
Union, the National Union of Foundry Workers, the 
Associated Blacksmiths, the Scottish Brass Moulders, 
the Electrical Trades Union, the National Union of 
Sheet Metal Workers and Braziers, and the National 
Society of Coppersmiths. At the second of two 
conferences of representatives of these organisations, 
it was unanimously agreed ‘‘ that in view of the wide- 
spread unemployment in all sections of the engineering 
industry, this conference declares that all overtime 
should now cease so long as there are unemployed men 
in the industry.” 





At first the idea was entertained of appealing to the 
local Employers’ Association; but, having regard 
to the fact that unemployment was not local but 
national in character, it was ultimately decided that 
the interests of all would be better and much more 
effectively served by getting the various executives to 
meet together and prepare a joint memorandum on 
the subject for submission to the Engineering and 
Allied Employers’ National Federation ‘“‘ as an ulti- 
matum.” So far, the executives do not appear to 
have moved in the matter, but the various district 
committees have, as agreed, forwarded copies of the 
resolution to them. A certain amount of overtime is, 
of course, at present, permissible under a national 
agreement. 





The British Ministry of Labour states that during 
the four weeks ending February 23, the number of 
vacant situations filled through the Employment 
Exchanges and Juvenile Employment Bureaux was 
143,398. Since the beginning of the year 308,680 
vacant situations have been filled, an increase of 
30,958, as compared with the corresponding period of 
last year. 





During February, the average numbers of persons 
on the registers of Employment Exchanges in Great 
Britain were 1,892,432 wholly unemployed, 621,746 
temporarily stopped, and 113,381 normally in casual 
employment, making a total of 2,627,559, of whom 





1,743,001 were men aged 21 and over, 147,889 men 
aged 18 to 20, 72,812 boys aged 14 to 17, 503,143 
women aged 21 and over, 96,325 women aged 18 to 
20, and 64,389 girls aged 14 to 17. 








According to the Berlin correspondent of the 7'imes, 
the unemployment returns for the second half of 
February show a decrease, the first during this winter, 
of 19,000. The total number of unemployed is now 
given as 4,972,000; this figure does not directly 
compare with that periodically published in England, 
as it includes certain categories not comprised in the 
English compilation. 





The contributor of the principal editorial notes in 
the Industrial Review, an official organ of the Trades 
Union Congress General Council, leaves no reader in 
any doubt as to why the Trade Disputes Bill was 
withdrawn. ‘A highly obnoxious amendment,” he 
says, ‘‘to the clause defining the legality of strikes 
was forced through the Standing Committee on the 
Bill by the Liberals, and on the demand of the Trades 
Union Congress General Council the Cabinet decided 
to withdraw the measure.” The correctness of the 
General Council’s decision in the matter is claimed to 
be ‘‘ unimpeachable ” by the writer, who proceeds :— 
‘“* Competent opinion characterised the Liberal amend- 
ment as a much worse example of reactionary law- 
making than the Baldwin Act of 1927. Its definitions 
of strike legality or illegality must have had the effect 
of rendering it highly dangerous to trade unions and 
trade unionists to make any practicable use of a 
weapon the fundamental right to which has not been 
seriously in question for half a century. It was plainly 
unthinkable that the T.U.C. General Council, which, 
at its meeting on the previous day, had given the 
clearest indication of its views, should admit the 
slightest possibility of compromise on such an amend- 
ment.” 





Writing in the March issue of the Electrical Trades 
Journal, the organ of the Electrical Trades Union, 
** J. R.”’ says :—‘t There has been a large increase in 
the number of our members unemployed during 
February, and we are now feeling our share of the 
phenomenal slump in trade, and with the most opti- 
mistic view it does not seem there will be much real 
improvement for some time. There is one sinister 
reason for this. The large employers’ federations and 
associations have made up their minds for a mass 
attack on the workers by reducing wages and lowering 
the standard of living. It is not a question of guessing 
in making a statement of this kind, because the 
National Confederation of Employers’ Associations, 
for one, have issued a pamphlet with a definite state- 
ment to this effect, and it would appear that unless 
the workers improve their organisation generally— 
which they have sorely neglected to do during the 
past few years—they look like having a very rude 
awakening.” 





“J. R.” is not, of course, the only representative 
trade unionist who believes that employers ‘‘ have made 
up their minds for a mass attack on the workers by 
reducing wages and lowering the standard of living.” 
A much more reasonable explanation of the appeals 
which one or two organisations of employers are making 
for co-operation in an effort to reduce manufacturing 
costs is, however, to be found in the state of trade. 
As Sir Allan Smith has pointed out, the British engi- 
neering industry, with its manufacturing costs at their 
present level, cannot successfully compete with its 
foreign rivals. In plain language, it cannot get work, 
and, as a consequence, it is appealing to the trade 
unions to help it to overcome the difficulty. The trade 
unions are, however, not only disinclined to help ; in the 
reply to Sir Allan Smith’s speech which Mr. Hutchinson 
delivered at last week’s conference with the employers, 
he refrained, in obedience to the instructions of an 
Advisory Committee, from “‘ entering into the question 
of wages and/or working conditions enumerated as 
‘matters of urgency.’”’ Onits face, that is not a very 
helpful attitude to adopt, since it is mainly in respect 
of ‘“‘ wages and/or working conditions” that the 
employers desire the co-operation of the unions. 





The publication of a long summary of Mr. Hutchin- 
son’s statement was intended, it seems, to aid the 
members of the unions and the public generally to 
‘meet the position put up by the employers.” The 
omissions, however, to which we have alluded, must 
have seriously reduced the value of the propaganda. 
The man in the street is quite clear in his mind that 
one of the root causes of the British engineering 
industry’s inability to make headway in world compe- 
tition is high manufacturing costs. For these high 





manufacturing costs, working conditions which do not 





obtain abroad are partly, and probably very largely, 
responsible, and it is clearly time that representative 
trade unionists realised that and forgot all their 
delusions on the subject of high finance. 





Strong opposition is finding expression in South 
Wales to the reductions of the minimum percentage and 
subsistence wage rates in the award of the indepen- 
dent chairman of the Coal Conciliation Board. Xt a 
special delegate conference on Monday in Cardiff, the 
executive council of the South Wales Federation 
recommended that the executive committee of the 
Miners’ Federation of Great Britain should be asked to 
call a special national conference of the Miners’ Federa- 
tion, to which the 42 miners’ members of Parliament 
were invited, for the purpose of considering the low 
wages paid in the British coalfields, and to decide what 
amendments are required in the Minimum Wage (Coal 
Mines) Act, 1912, to secure :—({1) That the minimum 
rates of wages paid in the industry shall be at least 
equal to the 1914 rates, with the cost of living added ; 
(2) the establishment of the principle of a weekly 
minimum wage ; (3) the extension of the Act to work- 
men employed on the surface of the collieries. It was 
further recommended that, pending the new legis- 
lation indicated, the executive council of the South 
Wales Federation should give the necessary notice for a 
revision of the present minimum standard rates and 
“the provisions of the present inadequate Minimum 
Wages Act.” 





During the discussion which followed, the president 
refused a motion to strike on the following day against 
the independent chairman’s award, and ultimately it 
was decided to adjourn the delegate conference until 
Monday next, in order to give the lodges an oppor- 
tunity to consider the recommendation of the executive 
council, viz., that the executive committee of the 
Miners’ Federation of Great Britain be asked to call a 
special national conference to consider the low wages 
paid in the British coalfields generally. 





An interesting letter on the subject of ‘ Frozen 
Wages ” appears in the March issue of Man and Metal, 
the journal of the Iron and Steel Trades Confederation. 
The term ‘‘ frozen wages ”’ is used, the writer assumes, 
to express the effect of the attitude of some British trade 
unions on the question of stabilising high wages. ‘‘ High 
wages,” he says, “‘ increase the purchasing power of the 
individual, but they do not increase the purchasing 
power of the nation, and in our country, which depends 
for its prosperity and employment on selling our pro- 
ducts abroad, they decrease our purchasing power. If 
‘A,’ the wage earner, gets 1/. per week more, which 
increases his purchasing power, then either ‘ B,’ the 
employer, or ‘C,’ the consumer, has to pay it, and that 
reduces the purchasing power of either ‘B’ or ‘C.’ 
In addition to this, it may be the cause of ‘ A,’ losing 
work. High wages may increase the demand for com- 
modities for a time, but they are a very short-sighted 
policy and decrease the demand in the long run. See 
their effect in Britain, America, and Australia, and the 
prosperity due to lower wage costs in France, Italy and 
Czechoslovakia—certainly with lower wages.” 





The Railway Clerks’ Association, at a conference in 
London on Sunday last, decided by a majority to 
accept the award of the National Wages Board. The 
resolution adopted was in the following terms :—‘‘ That 
this special conference, whilst believing that the evi- 
dence submitted by the R.C.A., at the recent hearings of 
the National Wages Board, fully warrants the main- 
tenance of present salaries and conditions, and the 
improvements claimed by the Association, agrees to 
accept the findings of the Board. This conference 
also endorses the declaration contained in the addendum 
to the findings, and instructs the Executive Committee 
to take such immediate action as may be necessary to 
secure early consideration of that declaration by the 
Government.” 


The Railway Shopmen’s Council, at a meeting in 
London on Wednesday, reached a provisional agree- 
ment on the wages question. Originally, the companies 
claimed reductions of 6s. 6d. per week in the war bonus 
of pieceworkers, and 4s. 6d. per week in that of time 
workers, and when the trade unions concerned objected, 
offered to refer the matter to the Industrial Court. 
The trade unions, however, preferred direct negotia- 
tions, and in the course of them suggested a reduction of 
24 per cent. instead of the amounts desired by the 
companies. The companies, it is understood, offered 
to make the deduction 5 per cent., and finally agreed to 
compromise on 44 per cent. The settlement terms 
are, of course, subject to endorsement by the various 
unions concerned. The Great Central and Cheshire 
lines are excluded from the settlement, because the 
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shopmen on those systems are not covered by the 
ordinary shopmen’s bonus arrangements, and are 
already on the basis of the general engineering trade. 





At March 9, the numbers of persons on the registers of | 


employment exchanges in Great Britain were 1,908,867 


| 


wholly unemployed, 668,272 temporarily stopped, and | 


114,598 normally in casual employment, making a total 
of 2,691,737. This was 57,163 more than a week before 
and 1,127,930 more than a year before. The increase 


of 57,163 was mainly due to temporary stoppages in the | 


coalmining industry in the North Eastern and Midland 
Divisions. 
70,690 boys, 581,255 women, and 58,448 girls. 





Of the total number, 1,981,344 were men, | 


At meetings of the Unemployment Grants Committee 


held during the week, a number of schemes of works | 


submitted by local authorities and other statutory 
bodies for the relief of unemployment were approved 
for Government grant. The estimated cost of the 


schemes so approved was 5,439,000/. to provide employ- | 


ment for approximately 3,800 men. Schemes before 
the Committee for approval which are now the subject 
of inquiry number 1,048, and are estimated to cost 
15,849,0001. 





The National Industrial Councils Bill, the text of 
which was published last week, seeks to set up a 
national body whose function would be to examine 
questions referred to it by Parliament, and Bills affect- 
ing industry. Periodical reports from the Labour 
Minister in regard to the industrial situation would be 
discussed, together with other matters affecting 
industry, trade, or the economic situation. It would 
promote industrial conciliation and the settlement by 
agreement of industrial disputes, and its membership 
would be as follows : House of Commons, 40; House of 
Lords, 20; employers’ organisations, 100; workers’ 
organisations, 100; ex-officio members, 40. The 
Bill is backed by several Liberal members. 





The Manufacturers’ Association in the Berlin metal 
industry and the various workers’ organisations have 
concluded an agreement, under which the employer 
may place all or part of his workers on short time. It is 
suggested that the number of working days should be 
reduced rather than the daily hours of work. Before 
the introduction of short time the workers’ represen- 
tatives will be consulted and a notice posted in the 
undertaking. Wages will be reduced by 0-45 per cent. 
for every hour not worked, up to a maximum of 15 per 
cent. of the monthly wage, but no reduction will be 
made in family allowances where they exist. Holidays 
falling within the period of short time will be paid for 
in full. Undertakings or branches which have intro- 
duced short time must, so far as possible, avoid working 
overtime. Workers discharged during the period of 
short time will be entitled to full pay for the month 
preceding their departure. 








PORTABLE CRUSHING AND 
SCREENING PLANT. 


THE operation of roadmaking or road repairing in a 
developing country is, more often than not, attended 
with great difficulty due to the want of depots of pre- 
pared surfacing material such as exist in older and more 
densely populated lands. To eliminate such conditions, 
Messrs. Hadfields, Limited, East Hecla Works, Sheffield, 
have designed the portable crushing and screening plant 
shown in the accompanying figure. This consists of 
two units which are separately handled during trans- 
port, thus reducing the wheel load by distributing the 
crushing and screening elements on independent under- 
carriages. On the site, the units are assembled as 
shown, and together form a complete plant by which 
rough material from nearby sources can be crushed and 
screened into three grades. The crushing unit consists 
of a Hadfield double-toggle type stone breaker with a 
feed mouth measuring 16 in. by 9} in. The jaws and all 
the other wearing parts are of Era manganese steel, 
which is particularly suitable for resisting the wear 
and abrasion attendant on crusaing either stone or 
ores. The breaker is belt driven, the driving pulley 
being attached to one of the pair of heavy flywheels 
on the shaft. The second flywheel is provided with 
a smaller pulley for power transmission to the screen 
and elevator. Particular attention has been paid to 
easy access to the feed mouth, the end of the oversize 
chute from the screen being kept well clear of it. The 
feeding platform, moreover, has been arranged at such 
a height that the attendant can stand in an upright 
position when feeding the machine. 

The construction of the underframe of both units 
scarcely needs comment. In both cases plain steel 
channel bars bolted together are used. The two units, 


when assembled, are so arranged that the discharge pipes. 
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chute from the breaker empties into the boot of an 
inclined bucket elevator on the screening unit. It will 
be noticed that the bottom of this boot is well clear 
of the road surface, so that no excavation is required 
to accommodate it. The elevator discharges the 
crushed stone into an inclined revolving screen, 
divided into three sections in its length, each sec- 
tion being perforated with different sized holes. 
The screen is situated above a hopper, triangular 
in cross section, of ample capacity, and divided 
into three sections corresponding with those of the 
screen. The bottom of each section of the hopper is 
provided with a vertical gate operated from the ground 
level, and discharges on to a chute which deposits the 
graded material well clear of the machine. The separa- 
tion of the material is very effective, and the lip of the 
discharge chutes is sufficiently high to permit of the 
material being delivered into lorries, wheel-barrows or 
Decauville trucks. The oversize material is returned 
to the breaker from the lower end of the screen through 
the chute seen leading downwards to the feeding 
mouth. It may be mentioned that an example of the 
plant illustrated is being exhibited by Messrs. Hadfields 
on the stand of their Buenos Aires agents, Messrs. 


Anderson, Paterson and Company, at the Exhibition | 


now open at that city. 








THE DESIGN AND CONSTRUCTION 
OF COMPLICATED HYDRAULIC 
STRUCTURES. 


SomE very interesting suggestions and descriptions 
of the work done on the Chute & Caron hydro-electric 
plant have recently emanated from Mr. C. P. Dunn, 
M.E.I.C., the chief engineer, and Mr. I. E. Burks, the 
concrete technician, of the Alcoa (Quebec) Power 
Company, in recent papers contributed to the Engi- 
neering Institute of Canada. 

Mr. Dunn devoted himself to the problem of design, 
in particular, of warped surfaces exposed to flowing 
water. His fundamental proposition was almost meta- 
physical, that no structure which was displeasing 
to the eye was ever likely to be satisfactory hydrauli- 
cally, although the converse by no means held good. 
There was, he said, a marked tendency to the apparent 
simplification of curves by making them all arcs of 
circles, if necessary joined by straight lines, but he 
pointed out that such were not necessarily either 
simple to build or good to look at; they merely lent 
themselves to mathematical analysis. Of primary 
importance was the requirement that no such surface 
should cause an abrupt change, either in direction or 
in velocity, or, more important still, in velocity head, a 
point which Professor A. H. Gibson adumbrated in his 
classical researches on trumpet-shaped expansion 
These requirements are, of course those of the 








|shipbuilder in all essentials, and a design to fulfil 
{them all is best prepared in a step-by-step manner. 
| Thus, for example, in designing a transition from a 
| rectangular to a circular culvert, each of a predeter- 
mined area, it is best to start by drawing an ogee curve 
of velocity head variation fixed by the two terminal 
points and the point of arithmetic mean of the terminal 
values, which is to occur midway along the length of the 
transition. From this curve, the necessary area at a 
number of places may be calculated, a procedure, we 
may remark, which is simple when the axis of the 
transition is straight but is dependent upon assumptions 
when curved. It is essential for ‘‘ smoothness ”’ that 
if any plane whatsoever cut the walls of the conduit, 
the traces of these walls should be smooth curves, so 
that, since three groups of planes on co-ordinate 
rectangular axes are usually quite enough, three views 
should be developed together, curves being faired 
up by splines passing through at least four points 
and the necessary corrections transferred back and 
forward between the different views until the whole 
is satisfactory. If the structure is particularly com- 
plicated, it will pay to make a model, and to pass 
water over it or through it, as the case may be, trim- 
ming it if the flow is found unsatisfactory. The 
| finished dimensions of the model should then be trans- 
|ferred to the drawings, and these, and the tables of 
| offsets in three dimensions, can then be sent out to the 
site with full confidence. A good example is to be 
found in the tumbling bay below the Chute 4 Caron 
spillway, into which some of the falling water has to 
| be diverted sideways. Here, instead of the usual 
| stepped construction with wing and baffle walls, the 
whole floor and apron was made as a warped smooth 
surface of steady change of slope and direction. 

The building of this, as well as of the rollways, was 
described by Mr. Burks, who devised the methods of 
placing concrete on the warps and slopes up to 50 
degrees with the horizontal without the usual back 
forms. In building the gravity-section spillway, the 
battered front face was built behind forms, but not the 
rear face, and the concrete consistency was adjusted 
accordingly. Having fixed the water-cement ratio 
from considerations of strength, the stone and sand 
contents were less in the concrete which had to run in 
under the overhanging forms, but for the remainder 
they were considerably increased until a dumped 
bucketful scarcely slumped, and, when placed, it was 
rammed and consolidated by electric vibrators. The 
general procedure was to erect iron pipes in the set con- 
crete of each “‘ lift,” in order to pour the next lift. Wood 
plugs in the ends of these pipes had nailed to them 
4 in. by 4 in. timber screeds cut carefully to profile. 
and set up so that their under sides marked the finished 
surface of the concrete. After pouring and ramming, 
the surface was topped-off by wood straight edges, 








sliding along the screeds, which thus, when lifted off, 
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left no pockets to be back-filled, or to initiate cracks. 
Over the complex surfaces of the tumbling bay there | 
were two or more sets of screeds, intersecting, according | 
to the rate of change of curvature, and practically the | 
whole of this large warped area was laid without forms. | 
The estimated savings, on a very conservative basis, | 
are 25 per cent. of the cost of forms, 30 per cent. of | 
the time, and 10 per cent. of the cement. In addition, 
the appearance of the finished structure, owing to 
absence of form marks and honeycombing, is vastly 
superior, and the quality of the material is better. 
Practically the only justification for that simplification 
of surfaces to straight lines and circular arcs, against 
which Mr. Dunn protested, was the possibility of 
saving money on the cost of manufacture of the forms, 
but even that disappears in the light of Mr. Burks’ 
highly successful method, and we look forward to seeing 
it tried out on, say, a complicated scroll-case without 
lining. 


ROTARY FUEL-OIL PRESSURE | 
PUMP. 


THE increasing use of electrically-driven auxiliaries | 
for steam-using plant, particularly on shipboard, is | 
reflected in a new type of pump with electric drive, | 
viz., the Weir ‘“‘ Pyro” pump, developed by Messrs. G. | 
and J. Weir, Limited, Cathcart, Glasgow, for supplying | 
oil fuel for pressure oil-burning systems. This pump | 
is illustrated by the accompanying Figs. 1 to 6. It is | 
of the two-stage gear type; that is, one set of helical | 
gears creates a suction effect and delivers the oil to | 
a second set, which discharges it to the burners at | 
a pressure of about 150 lb. per square inch, under 
normal working conditions. This method of construc- 
tion results in a very steady delivery pressure, free 
from those pulsations which are particularly undesirable 
in an oil-firing system. An outstanding characteristic 
of the design is its compactness, a feature which will be 
apparent from the elevation given in Fig. 1. An 
open-sided rectangular pedestal carries, on one side, 
the pump, and, on the other, the gear case for the 
chain drive from the motor, which itself is bolted to the 
top. The upper part of the pedestal is of box section, 
and contains the suction and delivery chambers. The 
pump is made in 10 sizes, having delivery capacities 
ranging from 70 gallons to 1,630 gallons per hour at 
1,440 r.p.m. and 960 r.p.m., respectively, when handling 
oil of a specific gravity of 0-93, and a viscosity of 2,000 
seconds (Redwood No. 1), against a pressure of 150 lb. 
per square inch. The horse-power required ranges from 
0-75 to 7. 

The pump unit is contained in a dome-shaped ; cas- 
ing bolted to the pedestal with a single flat joint. It is 
shown in detail in Figs. 2 to 5. From Fig. 2 it will be 
seen that the two pairs of rotors are carried on shafts 
revolving in bushes supported at one end in the pedestal, 
and at the other in a cap held in place by the casing 
against the wheel race. Removal of the casing leaves 
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all these parts in place, but exposed so that ready 
examination can be made, clearances tested, or 
renewals effected without breaking any pipe joints 
or disturbing the motor and drive. A view of the 
joint face of the casing is given in Fig. 5. This shows 
the first stage, or suction chamber, and gives the 
positions of the several ports in connection with which 
Fig. 3 should also be referred to. The oil enters from 
the suction space in the top of the pedestal, i.e., through 
the hole at the right hand of Fig. 3, and the port at 
the top left hand of Fig. 5. It then passes between 
the rotors and the wheel races, and is discharged 
through the central port in Fig. 5. The second stage, 
or pressure, chamber is shown in section in Fig. 4, 
looking in the opposite direction to that of Fig. 5, 
so that the delivery opening appears on the 
opposite side of the pedestal. In reality, both the 
suction and delivery flanges are on the same side, as 
is evident from Fig. 1, the delivery passage * being 
partitioned off from the suction space in the pedestal. 
The oil from the suction chamber enters the pressure 
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chamber by the central port in Fig. 4, which is, of 
course, the other side of the port in the same position 
in Fig. 5, being merely an opening in the diaphragm 
separating the two chambers. After passing round 
the rotors, the oil is discharged through the port at the 
top near the centre of Fig. 3. 

The suction chamber is arranged nearest to the 
shaft gland, so that this is not subjected to high pressure. 
Oil can be admitted to the back of the pedestal bearings 
by means of the needle valve passing through the 
suction chamber, as shown in Fig. 2. The gland is 
easily accessible through the large openings in the 
sides of the pedestal, the base of the latter forming 
an effective drip tray. The driving shaft is of nickel 
steel, and the end near the sprocket wheel is carried in 
a double ball-bearing which takes any thrust as well 
as the radial load. The bushes forming the bearings in 
the pedestal and cap are of cast iron. The rotors are 
of the single-helical toothed type, and are of special 
carbon steel. The lower rotor of the suction pair 
revolves freely on the idler shaft, while the other three 
are keyed to the shafts. A totally-enclosed excess- 
pressure relief valve, with adjusting screw and gun- 
metal cover, is fitted in the upper part of the pump 
casing, as shown in Fig. 2, or on the pedestal, as shown 
in Fig. 6. The chain drive is enclosed in a split cast- 
iron casing, the bottom of which forms an oil bath, 
which is provided with an oil filler and level indicator. 

The motor may be either of the variable or constant- 
speed type, according to the particular service for 
which the pump is required. The general appearance 
of the new pump is well shown in Fig. 6, which again 
emphasises the compactness of the whole unit, a point 
of considerable importance in marine practice. The 
pump runs very silently and without vibration, and it 
is stated that wear of the rotors is not appreciable. 
By arranging them in series, leakage losses are reduced 
and a high volumetric efficiency attained. 








MaRKET FOR Motor VEHICLES IN DAMAscus.— 
Firms interested in the export of motor vchicles of 
British manufacture, who are desirous of receiving a 
copy of a report on the above subject, prepared from 
information furnished by H.M. Consul at Damascus, 
should communicate with the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, quoting 
reference No. G.X. 10,138. 





LECTURES ON THE HEALTH OF THE CoAL MINER.— 
Two public lectures, held under the auspices of the 
Chadwick Trustees, and to which admission is free, will 
be delivered at the Institution of Mechanical Engineers, 
Storey’s Gate, Westminster, London, 8.W.1, by Pro- 
fessor E. L. Collis, at 8 p.m., on May 15 and 18. The 
lectures deal with ‘‘The Coal Miner: His Health and 
Occupational Diseases.”’ On the first evening, Professor 
Collis will speak on ‘‘ Environment of Work,” and, on 
the second, on ‘‘ Welfare—The Fund.” The chair is to 
be occupied by Sir George W. Humphreys. The offices 
of the Chadwick Trust are at 204, Abbey House, Victoria- 
street, London, S.W.1, 











WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, the 
reference number given being quoted in each case. 

Water Fittings.—The supply of sluice valves, cast-iron 
specials, iron piping, brass cocks, tube fittings, boring 
clamps, &e, The Municipality of Batavia, Netherlands 
East Indies; May 7. (Ref. No. G.X. 10,208.) 

Condensing Plant.—The supply and erection of one 
jet condenser, complete with water-extraction pump and 
motor, air-extraction plant, piping, valves, fittings, and 
all the necessary accessories, for the Lithgow power 
station. The New South Wales Government Railways, 
Sydney; April 22. (Ref. No. G.X. 10,227.) 

Bakers’ -Oven Tubes.—A local company in Toronto, Ont., 
is desirous of receiving quotations from United Kingdom 
manufacturers of steel tubes for bakers’ steam-heated 
ovens. (Ref. No. G.X. 10,228.) 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The restricted make of 
Cleveland pig-iron is rather more than sufficient for pre- 
sent moderate requirements, but additions to stocks are 
not large, and accumulations at makers’ yards are not 
inconvenient. The statistical situation is thus not 
unsatisfactory, and ironmasters adhere to their fixed 
minimum prices for home trade. They are using much 
of the output at their own consuming works. Few sales 
are recorded beyond the moderate parcels disposed of 
direct by ironmasters to home consumers who have to 
come on the market for supplies, second-hands possessing 
very little iron, and their negotiations being necessarily 
on a very limited scale owing to imposition of conditions 
of contract by makers. Export demand is as light as 
ever, and the cheapness of overseas pig in Scotland 
virtually precludes sales of Tees-side products to firms 
beyond the Tweed. For home purposes, No. 1 Cleveland 
is 6ls.; No. 3g.m.b., 58s. 6d.; No. 4 foundry, 57s. 6d. ; 
and No. 4 forge, 57s. 

Hematite.—A few small odd lots of East Coast hematite 
are still going to customers abroad, and a steady, though 
far from extensive, home business is passing. Only five 
hematite furnaces are in operation, but the make is not 
quite fully absorbed and certain producers have sub- 
stantial stocks. Merchants have considerably reduced 
their holdings, but are keen to operate and are accepting 
lower figures than are named by makers. Buyers state 
they can now readily cover their needs on the basis of 
ordinary qualities at 67s. 6d. 

Foreign Ore.—There is virtually no market for foreign 
ore. Nominally best rubio is 16s. c.i.f. Tees. Consumers 
are off the market, as they have large stocks and are 
heavily bought. 

Blast-Furnace Coke,—Durham blast-furnace coke of 
good average quality is offered at 16s. delivered to works 
in this area, and local users are disinclined to pay that 
price. Supply is plentiful. ‘ 

Manufactured Iron and Steel.—The few new features 
noticeable in the various branches of the manufactured 
iron and steel industries are improvements. A fair 
amount of tonnage is being turned out in departments 
engaged on the production of railway material and 
coustructional steel. Manufacturers of shipbuilding 
material are, however, still much in need of orders. 
Quotations :—Common iron bars, 10/. 10s.; best bars, 
11d. ; double best bars, 117. 10s. ; treble best bars, 121. ; 
packing (parallel), 8/.; packing (tapered), 10/.: steel 
billets (medium), 7/1. 2s. 6d.; steel billets (hard), 
71, 128. 6d.; iron and steel rivets, 11/. 5s.; steel ship 
plates, 8/1. 15s.; steel angles, 81. 7s, 6d.; steel joists, 
8/. 15s.; heavy sections of steel rails, 87. 10s. for parcels 
of 500 tons and over, and 9/. for smaller lots ; fish plates, 
121. 10s.; black sheets (No. 24 gauge), 8/. 10s.; and 
galvanised corrugated sheets (No. 24 gauge), 111. 

Scrap.—Heavy steel scrap is selling at prices up to 
46s. and is in moderate demand. Light cast-iron scrap 
is realising 38s. 6d.; heavy cast-iron scrap is quoted at 
48s. 6d.; heavy machinery metal, 50s.; borings, 25s. ; 
and turnings, 30s. 








PEeRsoNAL.—The registered offices of The Electrical 
Contractors Association and of its allied associations, the 
National Electrical Contractors Trading Association 
(N.E.C.T.A., Limited), and the National Federated 
Electrical Association, have be2n transferred from 15, 
Savoy-street, Victoria-embankment, London, W.C.2, 
to 23, Bedford-square, London, “V.C.1.—Messrs. Alldays 
and Onions, Limited, Great Western Works, Small 
Heath, Birmingham, have purchased from the liquidator 
the whole of the goodwill, patents, patterns, and drawings 
connected with the foundry-equipment business of the 
Britannia Foundry Company, Limited, Coventry. This 
includes a full range of moulding machines, the manu- 
facture of which will be carried on at the Great Western 
Works, Birmingham, of Messrs. Alldays and Onions.— 
Mr. 8. F. Prest has been appointed Chairman of Messrs. 
Parson’s Marine Steam Turbine Company, Limited, in 
succession to the late Hon. Sir Charles A. Parsons. Mr. 
R. J. Walker has been appointed vice-chairman and 
managing director.—Messrs. The British Reinforced 
Concrete Engineering Company Limited, King’s Buildings, 
Smith-square, Westminster, 8.W.1, inform us that the 
ey of their Welsh office is 2, St. Andrew’s-place, 

ardiff. 
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BOOKS RECEIVED. 


United States Bureau of Mines. Annual Report of the 
Director of the Bureau of Mines to the Secretary of 
Commerce for the Fiscal Year ended June 30, 1930. 
[Price 10 cents.] Economic Paper No. 3. Historical 
Summary of Gold, Silver, Copper, Lead, and Zinc 
Product in California 1848 to 1926. [Price 5 cents.] 
Bulletin No. 332. Permissible Electric Mine Lamps. 
By L. C. Itstey and A. B, Hooker. [Price 15 cents.] 
Technical Paper No. 478. Production of Explosi 
in the United States during the Calendar Year 1929. 
By W. W. Avams and L. S. Gerry. [Price 10 cents.) 
No. 488. Resistivity Measurements of Oil Bearing 
Beds. By ¥F. W. Lee and J. H. Swartz. [Price 5 
cents.] Washington: Government Printing Office. 

Sea Power. By Gerorrrey Drace. London: John 
Murray. [Price 10s. 6d. net.]} 

Brassey's Naval and Shipping Annual, 1931. Edited by 
Comm. CHarLes N. Rosrnson and H. M. Ross. 
London: William Clowes and Sons, Limited. [Price 
25s. net.]} 

Department of Overseas Trade. Economic Conditions in 
the Argentine Republic. October 31, 1930, Report. By 
H. O. Coatxitey. London: His Majesty’s Stationery 
Office. [Price 3s. 6d. net. ] 

Egyptian Government. Ministry of Public Works. Annual 
Report for the Year 1925-1926. Part I. Cairo: 
Government Press. [Price P.T. 20.] 

Aeronautical Research Committee. Reports and Memor- 
anda. No. 1303. Torsional Vibration of Crankshafts. 
Beardmore ‘‘ Tornado”’ Airship Engine Investigations. 
By B. C. Carter and N. S. Murr. [Price 3s. net.] 
No. 1305. A Harmonic Analysis of the Torque Curves 
of a Single-Cylinder Electric Ignition Engine When 
Throttled to Various Mean Indicated Pressures. With 
an Appendix on the Estimation of Forcing Torques in 
Multi-Cylinder Engines. By N.S. Murrand A. TERRY. 
[Price ls. net.] No. 13814. Some Approximate 
Solutions of the Boundary Layer Equations. By V. M. 
FatkKNneER and 8. W. Sxan. [Price 2s. net.] No. 1334. 
Wind Tunnel Experiments with Circular Discs. By 
L. F. G. Stmmons and W. S. Denny. [Price 9d. net.]} 
No. 1336. The Application of Dimensional Relation- 
ships to Air Compressors, with Special Reference to the 
Variation of Performance with Inlet Conditions. By 
R. 8. Capon and G. V. Brooxe. [Price ls. 3d. net.] 
London: His Majesty's Stationery Office. 

Materials and Structures. Vol. I. The Elasticity and 
Strength of Materials. By E. H. Satmon. London: 
Longmans, Green and Company. [Price 15s. net.] 

Lehrbuch der Bergwerksmaschinen (Kraft und Arbeitts- 
maschinen). By Dr. H. Horrmann and Dipt.-Ine. 
C. HorrMann. Second edition, revised. Berlin: 
Julius Springer. [Price 24 marks.] 











ContTrRacts.—An order has recently been received by 
Messrs. Electric Furnace Company, Limited, 17, Victoria- 
street, London, S.W.1, for a 28-ewt. Ajax-Northrup 
high-frequency furnace for a French firm, who have 
already in operation one 28 ewt., and four smaller 
furnaces of the same type. The complete plant will have 
a capacity of about 20 tons of steel per eight-hour shift. 
Orders have also been received for high-frequency fur- 
naces from two Sheffield steelworks.—Messrs. Edward 
Bennis and Company, Limited, 28, Victoria-street, 
London, 8.W.1, have received numerous orders for their 
new air-draught furnace for Lancashire boilers, from 
engineering firms, factories, chemical works, hospitals, 
paper mills, laundries and other plants.—During the 
past few weeks, Messrs. Moler Products, Limited, 49, 
Moorgate, London, E.C.2, have secured contracts for 
20,000 and 30,000 Fosalsil heat insulating slabs, respec- 
tively, for the West Midlands Joint Electricity Authority’s 
generating station and for the new generating station at 
Sheftield. The same firm has received orders for 142,000 
Fosalsil heat-insulating bricks from a gas company in the 
South of England ; for 25,000 of these bricks, 26,000 insu- 
lating slabs and 30 tons of pipe-covering composition 
from an oil company ; and for 53,000 insulating bricks for 
export to Rhodesia.—An order has been placed by the 
Southern Railway Company with Messrs. Brown, Boveri 
and Company, Limited, for eighteen high-power rectifier 
units, each having an output of 2,500 kw., in connection 
with the electrification of the main line from London to 
Brighton and Worthing. The rectifier units will be 
supplied with three-phase current at 33,000-volts, 
50-cycles, and will deliver direct current at 660 volts, 
The rectifier transformers and absorption reactance 
coils will be manufactured by the British licensees for 
Brown-Boveri rectifiers and equipment, Messrs. Bruce 
Peebles and Company, Limited, Edinburgh.—Messrs. 
Steatite and Porcelain Products, Limited, Stourport, 
Worcestershire, have received an order for a further 
quantity of their spring-ring insulators for 257 route 
miles of 132-kv. primary transmission lines of the South- 
West England and South-Wales sections of the grid 
scheme.—Messrs. Mirrlees, Bickerton and Day, Limited, 
Stockport, have recently supplied three engines, vary- 
ing from 50 to 120 b.h.p., for Ceylon; eight engines, 
ranging from 50 to 180 b.h.p., for India ; one 150 b.h.p. 
Mirrlees-Ricardo engine for the Federated Malay States ; 
and one 50 b.h.p. engine for the Alexandria Water 
Works. This last is the eleventh Mirrlees engine to be 
installed at these water works.—Messrs. Wailes Dove 
Bitumastic, Limited, Collingwood Buildings, Newcastle- 
on-Tyne, inform us that their Bitumastic solutions 
have been applied to all the external surfaces of the filter 
shells and supports, connection pipes, air mains, valves 
and tanks of the new filter plant constructed for the 
Halifax Corporation Water Department, by Messrs. 
Paterson Engineering Company, Limited, London. The 
official opening of the installation took place yesterday, 
the 19th instant. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Revival in the heavy steel trade is a 
slow process. Despite the fact that producers are having 
to face many obstacles, they are making determined 
efforts to secure further orders. Business in anything 
like remunerative quantities is difficult to obtain. Users, 
so far as forward buying is concerned, are adamant and 
are content to purchase only for immediate consumption. 
In some directions business shows a further decline, and 
great trouble is being experienced in keeping plants em- 
ployed at the present reduced capacity. Two large open- 
hearth furnaces which had been operating for some time 
have been closed down. Rolling mills and forges are only 
moderately employed. Makers of railway rolling stock 
complain of shortage of orders, particularly on export 
account. India is nothing like so valuable a customer as 
in the past, and the decline of business in this direction is 
keenly felt. Sheffield is well represented at the British 
Empire Exhibition at Buenos Aires, and prospects of 
actual business accruing are said to be bright. In the 
intermediate lines a better tone prevails. There is a 
greater call for agricultural machinery and implements on 
export account. The home demand is also more stimu- 
lating. The unsatisfactory condition of the coal trade 
is reflected in the decreased requirements of coal-getting 
machinery and tools. 

South Yorkshire Coal Trade.—Quota restrictions are 
adversely affecting the position. In some cases supplies 
are short of the demand. Export requirements generally 
do not reach normal dimensions, but some little difficulty 
is being encountered in meeting needs owing to regula- 
tion of output. Industrial fuel makes little headway. 
Slacks have slightly hardened. House coal continues in 
good demand, although best-quality fuel is rather scarce. 
The coke market is quiet. Foundry and furnace sorts have 
fallen off both on home and export account, but blast- 
furnace descriptions show some improvement. Gas coke 
is firm and realises 23s. to 26s. f.o.b. at Humber ports. 
Quotations are :—Best branch hand-picked, 25s. 6d. to 
27s. ; Derbyshire best brights, 21s. to 23s. 6d. ; best house 
coal, 20s. to 22s.; screened house coal, 19s. to 20s. ; 
screened house nuts, 16s. 6d. to 17s. 6d.; Derbyshire 
hards, 15s. to 16s. 6d. ; Yorkshire hards, 15s. to 16s. 6d. ; 
rough slacks, 9s. to 10s.; smalls, 48. 6d. to 6s. 6d. ; and 
nutty slacks, 78. to 8s. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—No change of any kind has taken 
place in the Scottish steel trade since last week, and 
producers have been booking very little fresh business. 
Specifications coming to hand are mostly for small 
tonnage, because of the general trade depression, and 
reduced output is common all round. Shipbuilders have 
not reported any new contracts lately, and the demand 
from that quarter is very poor, while other consumers 
of steel material are patiently waiting for trade to revive 
before they can hope to be in the position to place any- 
thing but small orders. Inquiries show signs of improve- 
ment, but their translation into actual business is 
slow. The black steel sheet makers keep moving, and 
there is quite a fair amount of business booked for the 
lighter sheets, but plant capacity is equal to a much 
larger output. The heavier gauges and galvanised sorts 
are exceedingly quiet at the moment. Export business 
is dull, and makers are feeling the loss of the Australian 
market, which formerly accounted for quite a fair 
tonnage. India and South America, both good customers 
in the past, have not, for well-known reasons, been 
buying much for a considerable time, but there are 
prospects of a decidedly better demand from these two 
countries in the near future, as stocks are known to be 
very low. Prices are unchanged and are as follows :— 
Boiler plates, 10/. 10s. per ton; ship plates, 8/. 15s. per 
ton; sections, 8/. 7s. 6d. per ton; black steel sheets, 
}-in., 8/. per ton; and galvanised corrugated sheets 
(No. 24 gauge), 11/. 7s. 6d. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—The West of Scotland malleable- 
iron trade continues very dull, and much difficulty is 
experienced in securing an adequate tonnage to keep 
plant in operation. The re-rollers of steel bars are also 
very quiet, and have to face very severe competition from 
Continental producers, as well as from re-rollers in Eng- 
land, for export business. The following are the current 
market quotations :—Crown bars, 10/. 5s. per ton for 
home delivery, and 9/. 15s. per ton for export; re-rolled 
steel bars, 67. 10s. per ton for home delivery, and 61. 7s. 6d. 
per ton for export. These latter quotations show a reduc- 
tion, to keep in line with the lower prices being offered. 


Scottish Pig-Iron Trade.—The position in the Scottish 
pig-iron trade shows no change and the demand for 
local iron is very poor. Overseas buyers are not sending 
forward any noteworthy orders and inquiries also are not 
very encouraging. The output from the seven furnaces 
now in blast is more than equal to all requirements, 
and this can be easily understood in these days of general 
trade depression when it is known that arrivals of pig- 
iron from India and England keep fairly steady. Last 
week there arrived in the Clyde, 1,200 tons from India 
and 1,100 tons from England. Current prices are as 
follows :—Hematite, 74s. per ton, delivered at the steel 
works; foundry iron No. 1, 768. per ton, and No. 3, 
73s. 6d. per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, March 14, only amounted to 166 tons. 
Of that total, the coastwise shipment was 6 tons to 
Bristol, and the overseas total of 160 tons was made up as 
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follows :—115 tons for Belgium, 40 tons for Canada, and 
5 tons for South America. During the corresponding 
week of last year the figures were :—Overseas, 658 tons, 
and coastwise, 511 tons, making a total shipment of 
1,169 tons. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

Brighter Outlook Maintained.—The slightly-improved 
trend of business in the iron, steel and allied industries of 
the north-west since the commencement of the year is 
being maintained, and in several sections, inquiry, it is 
stated, is now better andmore promising than for a con- 
siderable time past. Local machine-tool makers who 
secured useful work from the 600,000/. order placed by 
the Russian Delegation a short time ago, welcome the 
announcement that this contract has now been extended 
to 1,000,000/. Locomotive builders and boiler makers 
are still finding conditions difficult, but textile machinery 
manufacturers are a little better employed now that 
the cotton dispute is ended, and in other branches of 
the heavy engineering trade there are definite signs of 
better times ahead. Electrical equipment manufac- 
turers, in particular, continue to obtain valuable orders, 
both from home and overseas clients, and there is every 
indication of steady prosperity throughout the year. 
Additional work secured by Messrs. The Metropolitan- 
Vickers Electrical Company, Limited, of Trafford Park, 
Manchester, includes the supply of plant for the Hun- 
garian State Railways electrification scheme, in which 
Messrs. The British Thomson-Houston Company, Limited, 
and Messrs.. The Associated Electrical Industries, Limi- 
ted, are also sharing; as well as the electrical equip- 
ment for three 13-ft. Sperry stabilisers for a new Italian 
liner. Messrs. Vickers-Armstrongs, Limited, of Barrow, 
are manufacturing the mechanical portions of this order. 








More Steelwork and Car Orders.—The release of more 
than usually large numbers of orders for structural 
steelwork in the last few weeks augurs well for the forth- 
coming months, and although few really large contracts 
are being placed, the accumulation of smaller ones is 
ensuring regular employment of plant in this section. 
In the last few days, Messrs. Edward Wood and Com- 
pany, Limited, of the Ocean Ironworks, Trafford Park, 
have booked orders for steelwork for four engine sheds 
for the L.M.S. Railway at Barking and Upminster ; 
shops for the Co-Operative Wholesale Society at Knuts- 
ford; a garage for the G.W.R. at Lambeth; and a 
waterproof factory at Cheetham, Manchester. Messrs. 
The Horsehay Bridge and Engineering Company, Limited, 
Shropshire, are employed in the construction of steel 
girders and sections for the G.W.R.; and Messrs. Red- 
path, Brown and Company, Limited, of Manchester, 
are engaged on a number of useful orders. Messrs. 
Crossley Motors, Limited, of Gorton, Manchester, are to 
supply seven six-cylinder single-decker omnibus chassis 
to the Aberdeen Corporation, and Messrs. Leyland 
Motors, Limited, of Leyland, have improved their 
outlook with repeat orders from the Hull, Portsmouth, 
St. Helens and Leicester Corporations for Titan double- 
decker chassis. 


Transference of Works.—Following the transfer of a 
number of works from Lancashire to the South, the 
transference of a works to the county is welcome. This 
is the removal from Sheffield of the business of manu- 
facturing heavy armour-plate grinders, by Messrs. 
Tasker Engineering Company, Limited, to Lancashire 
establishments, in which they have acquired an interest. 
The gear-cutting department of the firm’s Portmahon 
Works, Sheffield, will also be transferred. 








ENGINEERING MARKETS IN PALESTINE AND SIAM.— 
Reports on the market for internal-combustion engines 
in Palestine and on that for saw-mill machinery in Siam 
have been prepared by the Department of Overseas 
Trade, 35, Old Queen-street, London, S8S.W.1. British 
firms desirous of receiving copies of these reports should 
apply to the Department, quoting Reference No. G.X. 
a in the case of Palestine, and A.X. 10,791, in that 
of Siam. 





REFUSE-DESTRUCTION PLANT FoR BUENOS AIRES.— 
The Commercial Counsellor to His Majesty’s Embassy 
at Buenos Aires reports that representatives of the 
Sociedad Auxiliar de los Servicios Municipales de Paris 
and the Compafiia Auxiliar de los Municipalidades en 
la Industria y la Higiene have now presented definite 
proposals to the Buenos Aires Municipal authorities for 
a 15-year concession for the cleaning, watering, and 
washing of streets in the Metropolitan area, and the 
collection and remeval of domestic refuse, and a 20-year 
concession for refuse incineration. Should the conces 
sions be granted, the Sociedad Auxiliar de los Servicios 
Municipales de Paris will carry out the work of street 
cleaning, and the Compafiia Auxiliar de las Municipali- 
dades en la Industria y la Higiene will be charged with 
the problem of incineration. It is hoped to be able 
to effect economies in the existing budget of 20 per cent. 
in the case of street cleaning and of 40 per cent. in incin- 
eration. The companies have offered a daily house-to- 
house collection in all the streets of the city, and for this 
purpose will employ 600 motor vehicles equipped with 
pneumatic tyres. Incineration will be effected in three 
incinerating plants, capable of dealing with 1,000 tons 
of refuse a day. The erection of these plants will be 
financed by the concessionaires. In addition, there are 
other constructive works, such as garages, and living 
quarters for some 2,800 employees, to be carried out. 
Further particulars can be obtained on application to the 
Department of Overseas Trade, 35, Old Queen Street, 
London, 8.W.1, quoting Ref. No. G 10,229. 
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NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s Gate, S.W.1. ‘‘ Modern Methods of 
Raising Water fron Underground Sources,”’ by Mr. R. S. 
Allen and Mr. W. E. W. Millington. Friday, March 27, 
7 p.m. Informal Meeting: Exhibition of Industrial 
Kinematograph Films. 

JUNIOR INSTITUTION OF ENGINEERS.—To-night, 7.30 
p-m., 39, Victoria-street, S.W.1. Some Token Systems 
of Railway Signalling,” by Mr. W. S. Roberts. North 
Eastern Section: Friday, March 27, 7.15 p.m., County 
Hotel, Newcastle-on-Tyne. ‘‘ Synthetic Resin Products,” 
by Mr. L. Clegg. Friday, March 27, 7.30 p.m., 39, 
Victoria-street, S.W.1. ‘** Light-Sensitive Work in 
Modern Industry,’’ by Mr. C. E. Prince. 

Roya Instirution.—To-night, 9 p.m., Albemarle- 
street, W.1. ‘‘Sound, Sand, and Smoke,” by Prof. 
E. N. da C. Andrade. Saturday, March 21, 3 p.m., 
‘** Alpha-Rays’”’ (Lecture III), by Lord Rutherford. 
Friday, March 27, 9 p.m. ‘‘ Helium and its Properties,”’ 
by Lord Rutherford. Saturday, March 28, 3 p.m., 
** Alpha-Rays ”’ (Lecture IV), by Lord Rutherford. 


INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Eastern Centre: Monday, March 23, 7 p.m., Armstrong 
College, Newcastle-on-Tyne. ** Recent Progress in 
Large Transformers,’’ by Mr. R. M. Charley. ‘‘ The 
Application of the Induction Voltage Regulator,’’ by 
Mr. W. E. M. Ayres. South Midland Centre : Monday, 
March 23, 7 p.m., The University, Edmund-street, 
Birmingham. ‘* Heavy-Duty Rectifiers and their Appli- 
cation to Traction Sub-stations,” by Mr. J. W. Rissik 
and Mr. H. Rissik. North Midland Centre: Tuesday, 
March 24, 7 p.m., Hotel Metropole, Leeds. ‘‘ Picture 
Telegraphy,” by Mr. E. S. Ritter. North-Western Centre : 
Tuesday, March 24, 7 p.m., Engineers’ Club, Albert- 
square, Manchester. ‘‘ The Distribution of Energy 
Liberated in an Oil Circuit Breaker, with a Contribution 
to the Study of the Are Temperature,” by Mr. C. E. R. 
Bruce. Scottish Centre: Tuesday, March 24, 7 p.m., 
North British Station Hotel, Edinburgh. ‘ The Cost of 
Power Factor,’ by Mr. A. E. McColl. London: Thurs- 
day, March 26, 6 p.m., Victoria Embankment, W.C.2. 
“The Electrical Heating of Buildings,’’ by Mr. R. 
Grierson. 

INSTITUTE OF FuEL.—Monday, March 23, 7.30 p.m.» 
Institution of Civil Engineers, Great George-street, 
8.W.1. ‘‘ Self Help in the Coal Industry,” by Mr. R. A. 
Burrows. East Midland Section: Friday, March 27, 
7 p.m., Technical College, Derby. ‘‘ The Power Con- 
sumption of Boiler House Auxiliaries,’”’ by Mr. P. H. N. 
Ulander. 

Royat Society or Arts.—Monday, March 23, 8 p.m. 
John-street, Adelphi, W.C.2. Cantor Lecture: ‘ Sound 
Recording and Reproducing Machines and their Develop- 
ment ”’ (Lecture III), by Capt. A. G. D. West. Wednesday, 
March 25, 8 p.m. ‘The Kent Coalfields,’ by Prof. 
G. Abercrombie. 

INSTITUTION oF CIvIL ENGINEERS.—Tuesday, March 
24, 6 p.m., Great George-street, S.W.1. ‘‘ The Wash- 
away and Reconstruction of the Nerbudda Bridge on 
the Great Indian Peninsula Railway,” by Mr. G. C. 
Minnitt. ‘‘ The George’s River Bridge, New South Wales,” 
by the late Mr. P. Allen. Wednesday, March 25, 6.30 
p.m., Students’ Meeting. ‘‘ Recent River-Wall Construc- 
tion on the Thames,”’ by Mr. J. M. Liddell. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Tuesday, 
March 24, 6 p.m., Institution of Mechanical Engineers. 
Storey’s Gate, S.W.1. Annual General Meeting. “‘ Improve- 
ment in Water Pick-up Gear for Locomotives,’’ by Mr. 
H. Chambers. 

INSTITUTE OF INDUSTRIAL ADMINISTRATION.—Tuesday, 
March 24, 6.30 p.m., Institute of Hygiene, 28, Port- 
land-place, W.1. “‘ Financial Control for Manufacturers,” 
by Mr. E. T. Elbourne. 

SHEFFIELD METALLURGICAL AssocIATION.—Tuesday, 
March 24, 7.30 p.m., 198, West-street, Sheffield. ‘‘ Some 
Notes on the Selection and Examination of Materials 
for Driving Chain Manufacture,” by Mr. J. D. Hannah. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.—Tuesday, March 24, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow. ‘“‘ The Design and Construction 
of Marine Aircraft,” by Mr. A. Gouge. 

InsTITUTION OF CHEMICAL ENGINEERS.—Tuebday, 
March 24, 8 p.m., Chemical Society, Burlington House, 
Piccadilly, W.1. “The Concentration of Phosphoric 
Acid Solutions by Means of the Submerged Flame,” by 
Mr. C. F. Hammond. 

INSTITUTION OF NAVAL ARCHITECTS.—Annual General 
Meeting, Wednesday, March 25 to Friday, March 27. 
Royal Society of Arts, John-street, Adelphi, W.C.2. 
Wednesday, March 25, 10.30 a.m. Address by the 
President, Right Hon. Lord Wester Wemyss. “ British 
Sea-Power, 1900-1930,” by Sir A. Hurd. ‘‘ The Maier- 
form of Hull Construction,” by Mr. M. F. Hay. At 
7.30 p.m., Annual Dinner, Connaught Rooms, Great 
Queen-street, W.C.2. Thursday, March 26, 10.30 a.m., 
Royal Society of Arts, John-street, Adelphi, W.C.2. 
“The Establishment of an International Load Line,” 
by Sir C. J. O. Sanders. ‘“‘ International Load Lines,” 
by Mr. J. F. King. ‘‘ Seaworthiness of Collier Types,” 
by Mr. L. C. Burrill. At 2.30 p.m., “‘ A New Theory of 
the Distribution of Shearing Stresses in Riveted and 
Welded Connections and its Application to Discontinui- 
ties in the Structure of a Ship,” by Professor W. Hov- 
gaari. ‘‘ Further Model Experiments on the Resistance 
of Mercantile Ship Forms—Coaster Vessels,”’ by ‘Mr. 
F. H. Todd. Friday, March 27, 10.30 am. ‘* The 
Prosent Position of the Diesel Engine for Marine Pur- 
poses,” by Dr. H. H. Blache. ‘‘ Water-tube Boilers in 
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some Recent Merchant Ships, with Service Results,” 
by Mr. H. E. Yarrow. ‘‘ Some Modern Examples of Air 
Heaters,” by Mr. W. H. Howden. At 2.30 p.m., “‘ Beam- 
Frame Connections,” by Mr. E. F. Spanner. 


INSTITUTE OF TRANSPORT.—Scottish Section : Wednes- 
day, March 25, 7 p.m., 200, Buchanan-street, Glasgow. 
‘** Railway and Road Mentality,”’ by Mr. G. Mills. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Manches- 
ter Centre: Wednesday, March 25, 7 p.m., Engineers’ 
Club, Albert-square, Manchester. ‘** Pressings for 
Automobiles,”’ by Mr. J. E. Arrowsmith. 


OpticaL Socrety.—Thursday, March 26, 5.30 p.m., 
Imperial College of Science and Technology, South 
Kensington, S.W.7. “‘ Secondary Conjugate Surfaces,” 
by Mr. T. Smith. ‘*Graphical Constructions for a 
Refracted Ray,” by Mr. T. Smith. ‘‘ Fused Bifocal 
Spectacle Lenses,” by Mr. A. Whitwell. 


INsTITUTION oF STRUCTURAL ENGINEERS.—Thursday, 
March 26, 6.30 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘‘The Erection of the Sydney 
Harbour Bridge,” by Mr. J. 8. Lewis. 


INSTITUTION OF WELDING ENGINEERS.—North- Western 
Branch: Thursday, March 26, 7.30 p.m., College of 
Technology, Sackville-street, Manchester. ** Physical 
and Mechanical Properties of Arc Weld Metal,” by 
Dr. J. H. Paterson. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
March 27, 7 p.m., Engineers’ Club, Albert-square, 
.Manchester. Annual General Meeting. ‘“* Developments 
in Modern Foundry Practice,’’ by Mr, E. Longden. 


{Institute oF British FouNnpDRYMEN.—Birmingham, 
Coventry and West Midlands Branch : Friday, March 27, 
7.30 p.m., Chamber of Commerce, New-street, Birming- 
ham. ‘The Melting of Cast Iron,” by Mr. T. G. Bam- 
ford. East Midlands Branch: Saturday, March 28, 
6 p.m., Loughborough College, Loughborough. “* Recent 
Developments in Special Cast Iron,” by Dr. A. B. 
Everest. Newcastle-on-Tyne and District Branch: 
Saturday, March 28, 6.15 p.m. _ Neville Hall, Newcastle- 
on-Tyne. ‘The Bracklesberg Process for Production of 
Grey Cast Iron.” 








NOTES FROM THE SOUTH-WEST. 
CarpirFr, Wednesday. 


The Coal Trade.—Though some 10,000 men have 
ceased work in the coalfield as a protest against the 
wages award, ample supplies remain to meet the limited 
requirements of shippers, in spite of the reduced output 
caused by the shorter working day. In a few cases, 
large coal is comfortably stemmed, but buyers not tied 
to named sorts can readily obtain their requirements 
at the schedule prices based on 20s. per ton f.o.b. for 
best Admiralty large. On the other hand, smalls of all 
varieties are in poor demand, and in abundant supply, 
and many collieries are compelled to bank a proportion 
of their current output. In fact, some collieries have 
sent wagons of smalls from the docks back to the 
collieries to be banked in order to save charges on the 
trucks. In the circumstances, smalls are freely avail- 
able, and prices are only maintained by the operation 
of the schedule, based on 13s. 6d. for the best bunker 
classes. Sized products are patchy, beans and peas 
being fairly well situated, with nuts ranging from 198. 
to 22s. Foreign shipments were on a heavier scale in 
the past week, but were still considerably less than the 
quantity dealt with a year ago. The total of 411,920 
tons represented an increase over the previous 81x days 
of 97,000 tons, clearances at Cardiff being raised from 
174,390 tons to 264,100 tons, at Swansea from 33,150 
tons to 54,650 tons, and at Llanelly from 6,440 tons to 
7,620 tons, but at Newport they werr reduced from 
68,450 tons o 58,31 t0 tons, and at Port Talbot from 
30,590 tons to 27,240 tons. 


The Wages Award.—Strong resentment was expressed 
at the wages award of the independent chairman of the 
South Wales Coal Conciliation Board at the delegate 
meeting of the Miners’ Federation, held here on Monday. 
A motion to strike forthwith was refused by the chair- 
man, and eventually the meeting was adjourned for a 
week, it being decided to bring the matter before the 
Miners’ Federation of Great Britain, and for the men’s 
lodges to reconsider the question. Subsequently, the 
men at the Ferndale and Tylorstown pits, numbering 
about 5,000, came out on strike as a protest, notwith- 
standing the recommendation of the miners’ council to 
remain at work pending alternative efforts to secure 
a redress of their grievances. Previous to this, the 
Glamorgan pits were also rendered idle by the men 
refusing to accept the award. What the outcome of the 
leaders’ efforts to secure a revision of the award will 
bring, however, remains to be seen. 


Tron and Steel.—Exports of iron and steel goods in the 
past week totalled 12,053 tons, against 6,934 tons in 
the preceding week. Shipments of tin-plates and terne- 
plates were raised from 3,800 tons to 9,606 tons, and of 
galvanised sheets from 524 tons to 925 tons, but of 
black-plates and sheets they were reduced from 1,200 
tons to 322 tons, and of other iron and steel goods from 
1,411 tons to 1,200 tons. 








Tue SECOND INTERNATIONAL STEAM TABLE CONFER- 
ENCE, BERLIN, JUNB,*1930.—In connection with the 
report of the Second Iuternational Steam Table Con- 
ference, published in our issue of February 27, page 296, 
ante, we are asked to point out that the official document 
contained information regarding the delegates attending, 
&c., which we did not reproduce. 
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THE LONDON PASSENGER 
TRANSPORT BILL. 


THoucH the London Passenger Transport Bill, 
which was introduced in the House of Commons by 
Mr. Herbert Morrison on Thursday of last week, is 
a long and complicated measure, it is not an impos- 
sibly difficult task to extract the pith from its integu- 
ments. Briefly, it proposes the setting up of a new 
Board—the London Passenger Transport Board— 
whose duty it would be “ to secure the provision of 
an adequate and properly co-ordinated system of 
passenger transport for the London Traffic Area.” 
This Board would take over the existing Tube rail- 
ways, the Metropolitan District Railway and the 
Metropolitan Railway, together with the interests 
of any of these concerns in any railways that are 
owned jointly with the four main line groups. — It 
would also take over the various tramway. under- 
takings in the London area, as well.as the London 
General Omnibus Company and the other London 
omnibus businesses, so far as these consist of run- 
ning stage carriages in the Metropolitan Police 
District. It, therefore, bears a distinct family 
resemblance to the Central Electricity: Board and 
the British Broadcasting. Corporation, . besides 
possessing some of the features of the Port of 
London Authority. It thus follows the prevailing 
fashion of setting up an ad hoc body to deal with a 
particular, many-sided problem, presumably in the 
hope that a co-ordination of existing interests would 
better serve the public than present arrangements. 

It is common knowledge that when a government 
is faced with a difficult situation, to which for one 
reason or another it is reluctant to give immediate 
attention, or on which action of any kind may be 
embarrassing, a favourite procedure is’ to secure 
delay by appointing a commission or committee. 
Recent events suggest that it is: becoming equally 
popular to deal with problems, which it is thought 


| too difficult for one authority or group of authori- 





ties to solve, either alone or in combination, by 
appointing yet another authority with over-riding 
powers. It remains to be seen whether the results 
of this policy will in all cases be justified, and in 
this particular instance we are more than a little 
doubtful whether the expectations of the promoters 
of the Bill, whatever they are, would be realised. 
The problem with which the proposed new body 
would be faced is quite different from that which 


90 | resulted in the Central Electricity Board being called 


into existence. The latter was set up mainly to do 
something which no existing authority had power 
to do. The London Passenger Transport Board, 
on the other hand, would simply (though as will be 
seen this is not altogether the right word) take over 
a number of running concerns with the avowed 
aims of securing more efficient management and of 
providing greater facilities for the travelling public 
of London. Inherently these are worthy objects ; so 
much so, that only a short time ago the London 
County Council and the Underground Group intro- 
duced a Bill to achieve them. This measure was, 
however, rejected by the present Government for 
the reason presumably that it would place a public 
service too exclusively in the hands of “ big busi- 
ness.” Yet, except that the present Bill will make 
the fares charged subject to revision by the Railway 
Rates Tribunal, which is to be suitably modified 
for the purpose, it is a little difficult to see where it 
is animprovement over its predecessor. An examina- 
tion of its provisions shows that the Underground 
Group would be acquired by an exchange of stocks, 
and those of the other omnibus companies in the 
same way or by cash payments. The municipally- 
owned tramways would be transferred on the basis 
of the payment of such annual charges as would 
enable the authorities concerned to meet the interest 
and redemption charges on their outstanding debts, 
though alternatively these bodies might also take 
stock in the new concern. It is proposed that the 
necessary funds for these purposes should be pro- 
vided without Government assistance, the official 
view being that the Board must pay its way as a 
business concern, and that there can be no question 
of a subsidy from public funds. Actually, however, 
to render such a state of things possible, it will be 
necessary to call in the assistance of the money 
market, at least initially, and thus inevitably reduce 
the safeguards against that presumed exploitation, 
which is so greatly dreaded in some quarters. 

The transfer of existing undertakings to the 
proposed authority would be far from a simple 
matter. This time they would be obliged to 
hand over their businesses, but naturally they would 
attempt to make the best possible bargain with the 
new Board. They would doubtless begin by trying 
to re-mould the Bill more nearly to their hearts 
desire, and this alone would take time. Complicated 
and protracted negotiations on the actual amounts 
to be paid would naturally follow. The inevitable 
outcome is recognised in that section of the Bill, 
which sets up a special arbitration tribunal to 
adjudicate on the amounts that are to be paid, 
even where these have been agreed between the 
bodies concerned. The expenses of this tribunal 
would initially be met out of public money, but 
the amount advanced would have to be repaid with 
interest, by the Board. Though ostensibly this 
tribunal is only to remain in being, until questions 
relating to the transfer of existing undertakings 
to the Board have been disposed of, we are not 
optimistic enough to suppose that it will be very 
short-lived, especially as appeals could be made 
from its discussions to the Court of Appeal. So long 
as it remained in being, it would probably be a not in- 
considerable source of expense, which would have 
to be set off against any economies that might be 
obtained in other directions, and it would also act 
as some restraint on the freedom of the Board itself. 
This freedom would further be hampered by the 
proposed increase of the representation of the local 
authorities on the London and Home Counties 
Traffic Advisory Committee from eight to twenty- 
two, and by the establishment of this body on a 
permanent basis. The Central Electricity Board at 
least does not suffer from this form of triarchy. 

The main question that arises from a consideration 
of the Bill, is, however, whether the re-organisation 
it proposes is really necessary. The Government, 
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we are told, considers this re-organisation not only | likely that the scope of the investigations into atmos- 
necessary, but of such urgency, that they hope to | pheric pollution will grow as time goes on. _The 
secure a second reading for the measure before | 16th report on the subject has just been published 
Easter. But for our part, we are not at all clear |(H.M. Stationery Office, 3s. 6d. net), and it is of 


what the urgency is, and what, if any, improve- 
ment would result from the enactment of the 
Bill. It must be remembered that in spite of 
the imposing schedule of undertakings effected, 
the Underground Railways and omnibus services 
are already virtually under one control. It may, 
therefore, be presumed that these are co-ordinated 
in a way that preserves a just, if delicate, balance 
between the demands of the passengers and the 
rights of the shareholders. As far as the omnibuses 
are concerned, the vagaries of the “ pirate” companies 
are also kept in check by various regulations and, 
where the services provided by them compete with 
the tramways, there is no evidence that the total 


accommodation available is greatly in excess of | 
It thus seems that the chief | 


the public needs. 
economy that can be obtained will be by a reduction 
in the managerial staffs, though, no doubt, more 
could, with advantage, be done by opening up 
routes, the present revenue-earning capacity of 


which is too low to render them attractive to the | 


competing concerns. That some such policy is 
adumbrated is shown by the fact that power is to be 
given to the Board to abandon tramways, subject 
to the approval of the Minister of Transport and 
the provision of suitable alternative accommodation. 

There is, however, little to be gained at the 
moment by criticising the Bill in detail. In the 
first place, as we have said, we should like to 
know more about what it is supposed to achieve. 
In the second, affecting, as it does, both puplic and 
private interests, it must, by the rules of Parliament, 
be referred to a Select Committee, where it is likely 
to suffer considerable amendment before it reaches 
the Statute Book. Presuming, however, that it does 
attain this volume in a form not too greatly different 
from its present shape, one certain result will be 
the establishment of yet another corporation, which 
to all intents and purposes will be free from public 
control. For, subject to the proviso that the Minister 
is required to select for appointment as members of 
the governing body, persons who have had wide 
experience and have shown capacity in industry, 
commerce, or finance, or in the conduct of public 
affairs, these five men or women will be invested 
with autocratic powers, which their experience or 
their original or acquired bias may not fit them to 
wield. It is true that in the Central Electricity 
Board we have a body which is not only satisfactorily 
representative of the interests concerned, but is 
carrying out its duties on broadminded and public- 


spirited lines. We hope that if, and when, the time | 


comes to appoint the London Passenger Transport 
Board, the selection will be made equally wisely. 
That, however, is not the whole story. For in both 
cases the appointments are only for a term of 
years and there is therefore, a real danger that when 
they fall to be renewed, the desire to implement 
some particular point of view or the chance of 
rewarding some political service may be too good 


| some interest to review what has already been done 
}and what extensions of the work may be expected 
|in the future. 

The bulk of the information in the present and 
| previous reports is derived from 84 deposit gauges 
| provided at 39 stations, distributed fairly well 
}over the large industrial cities and towns of the 
| country ; at six of these, automatic filters are also 
provided. The monthly returns from each of these 
stations make up a very large number of observa- 
| tions, the most striking feature of which is the 
| wide limits within which they vary, not only from 
/month to month, but also in the same month from 
district to district. It is to be regretted, therefore, 
as the report points out, that scarcely any observa- 
tions are taken in seaside and country districts, 
| which might be expected to show a greater uni- 
|formity, and to serve as a basis of comparison 
| between urban and therefore more highly polluted 
atmospheres. At some stations, but by no means 
at all, the records go back far enough to enable 
ithe average of the figure for each station to be 
'shown over four or five years, but as a basis of 
‘comparison the general average for all stations 
|is taken. The results so obtained are, perhaps, 
_ the most important to be derived from the report, 
_for they show a general improvement in the purity 
|of the air. The number of stations which show a 
jlower than average percentage of impurity is sub- 
i stantially greater than that of those which show a 
larger percentage. In tar and in sulphates, for 
|instance, which are specifically products of com- 
'bustion, less than average deposits were found in 
|21 stations out of 38 (four being equal to the 
|average) and in 30 stations out of 37, respectively. 
| Such results are satisfactory, as showing that the 
| practical measures which are being taken are 
operating to diminish atmospheric pollution. 

The report shows further that these measures are, 
at least largely, the spontaneous result of a wide- 
felt anxiety to diminish pollution. Immediately 
on taking over the duty of co-ordinating the local 
|observations and promoting further research, the 
Department set up, not only a small scientific 
|committee to provide expert advice, but also a 
| Standing Conference of the bodies who were co- 
operating in making the observations, and the 
| present report includes a report of this conference 
|for the year under review. An outstanding feature 
of the report is the evidence which it gives of the 
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such remedial measures as the circumstances of 
each case may allow. The domestic fire, which in 
many large towns is the chief cause of atmospheric 
pollution, has been more difficult to control. The 
increasing use of gas and electric heating has done 
something to improve matters, and the report records 
that, at least in some districts, free-burning fuels, 
derived from low-temperature carbonisation, are 
finding increasing favour, and have created a demand 
which is outstripping the supply. 

On the scientific side, investigations have been 
|continued from previous years into methods of 
|measurement and the significance of results, from 
which it is hoped shortly to begin to obtain defi- 
nite conclusions. An investigation was initiated 
during the year into the distribution of pollution 
in different conditions of weather. Of the results 
already obtained, perhaps the most suggestive 
are given by Dr. J. R. Ashworth in an appendix 
containing observations on ultra-violet light in 
Rochdale, and elsewhere. These were made on a 
method devised by Professor Leonard Hill, in 
which a quartz tube containing a solution of 
|methylene blue in acetone is exposed to radiation 
from the entire sky, and the fading of the solution in 
24 hours, which is due to the ultra-violet rays, is 
compared colorimetrically with standard shades. 
The average fading per day is calculated for each 
|month, and an estimate is thus obtained of the 
jamount of ultra-violet radiation received. The 
| observations were made for one year in the centre 
| of the town, and for the next year at a point about 
a mile away, and a comparison of the readings for 
the two years showed about 29 per cent. less ultra- 
violet radiation in the centre of the town than at the 
distant station. In itself, this comparison of readings 
which differ in time as well as space is, of course, 
|not conclusive. It is, however, confirmed by a 
comparison of the ultra-violet radiation on Sundays 
with that of week days, both in the centre of the 
town and at the distant station. These show that 
| there is little difference between them on Sundays, 
| but on weekdays the centre of the town receives 
‘only about 71 per cent. of the ultra-violet radiation 
received there on Sundays, while at the distant 
| station the week-day percentage is 91, thus pointing 
to a week-day deficiency of about 20 per cent. in 
| the centre. During the second year, when the 
| radiation was measured at the distant station, its 
| variations were taken from day to day, and were 
| compared with the number of particles settling on 
| the daily deposit recorder. This comparison showed 
| that the ultra-violet radiation was highest when the 
| particular deposit was lowest, which was on Sundays, 








increasing extent to which manufacturers are co- | and was lowest on Wednesdays, when the deposit 
operating with the public authorities for the purpose | Was highest. The figures of a number of non- 
‘of reducing the amount of smoke discharged from | factory towns show, on the other hand, a falling-off 
‘their chimneys. An example, which seems to be | Of ultra-violet light at the week-end, which was 


| typical of others, is cited from the practice of Wake- 
\field. The Health Committee of that city called a 
|conference of manufacturers and steam users in 
| 1922, as a result of which five practical engineers, 
|together with the chairman of the Health Com- 
| mittee, were appointed to form a Smoke Advisory 


| attributed to extra domestic activity in the way of 
| cooking. Another interesting point is that the total 
| ultra-violet radiation in each month does not vary 
| directly with the number of hours of daylight, but is 
}a function of the sun’s altitude, which must be 


| borne in mind when comparing figures for different 


to be lost and may lead to appointments, which, | Committee, with whom owners whose chimneys were |localities. A similar observation had been made 


will react unfavourably on the public interest. 
Under the proposed procedure it is a little difficult 
to see how this can be prevented, and with 
authorities of this kind growing up around us, it is 
a point which must carefully be watched. 


ATMOSPHERIC POLLUTION. 


Wirn the growing objection to dirt, however it | 


may have been produced, the importance of the 


atmosphere as a vehicle otf dirt has become | 


increasingly recognised. For « good many years 
past gauges have been maintained at stations in 
various parts of the country, by means of which the 
amount of deposit throughout the year has been 
recorded, and the composition of these deposits has 


emitting excessive smoke were induced to confer. 
| By this and similar means a decided improvement 
/has been brought about. In this case, and in 
‘others, it has been found that better results have 
been obtained by securing the co-operation of 
|manufacturers than by attempting to obtain their 
| grudging compliance with the requirements of a 
bye-law. Both in Wakefield and in Glasgow, such 
measures have been coupled with educational steps 
and certificates, which have also met with much 
success. In Sheffield, again, joint conferences have 
| been held for several years past between the Health 
Committee and the Engineers Employers’ Associa- 
ition. Among other results of these conferences, the 
Association has now recognised that undue emission 
of smoke from chimneys that serve only boilers can 





been analysed. Recently, too, a few automatic | be avoided, and has announced that it will not 


filters have shown the hourly concentration of sooty | defend members who may be prosecuted for this | 


impurities, the weight of which has been calculated | type of offence. In the manufacture of high-grade 
out for the areas in question. About four years ago, | steel, on the other hand, and in processes such as 
in circumstances that were explained in a report |re-heating and annealing, more latitude is found 
published last year, the co-ordination of these|to be necessary, but even there the Employers’ 
observations was undertaken by the Department of | Association is co-operating with the smoke inspec- 
Scientific and Industrial Research, and it seems | tors of the Joint Council, with a view to applying 


| previously by Professor H. B. Dixon, in regard to 
'the duration of daylight in different latitudes, in 
the course of a trans-oceanic voyage. Overall, the 
figures were thought to suggest that the passage of 
ultra-violet light is probably a very sensitive means 
of detecting atmospheric pollution. 

Taken as a whole, the work described seems to 
show the prospect of continued advance, both in the 
measurement of pollution and in the practical 
application of the knowledge that is being obtained. 
It must be admitted, however, that, as yet, the state 
of knowledge is much less advanced than could be 
desired. Apparently there is room, without extrava- 
gance, for some extension of the scale on which 
observations are made. At present they are costing 
the Department about 500]. a year, in addition to 
secretarial, stationery and similar expenses, and 
absorb, in addition, less than 1,0001. of the funds of 
| the co-operating bodies. It must be remembered, too, 
| that the atmosphere can be polluted otherwise than 
by smoke, to which, so far, attention has been mainly 
directed. Questions have been raised of late as to 
the effect on the atmosphere of reducing the tempera- 
ture at which furnace gases are discharged, and thus 
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limiting their diffusion into space. A still more 
general conjecture has been raised by the so-called 
‘* plague,” which has occurred more than once in 
Belgium, and is regarded, at present of course only 
speculatively, as connected possibly with the 
discharge of furnace gases in weather conditions 
which prevent them from rising and escaping. 
Similar questions are not unlikely to arise with 
regard to the increasing extent to which internal- 
combustion engines are employed in thickly popu- 
lated districts. 








NOTES. 
GRADUATE MECHANICAL ENGINEERS. 

THE list of activities of the Institution of Mecha- 
nical Engineers provides in the early part of March 
a series of functions connected with that important 
part of the organisation, the Graduates’ Sections. 
In most of the branches these functions include the 
delivery of the Annual Lecture, which was this year 
given by Mr. Charles Day, a Vice-President of the 
Institution, on “ Heavy-Oil and Diesel Engines.” 
In the London section the lecture was delivered on 
Monday, March 16, and was preceded on Saturday, 
March 14, by a visit to the works of Messrs. Davey, 
Paxman and Company, Limited, Colchester, and on 
Friday, March 13, by the ninth annual dinner. This 
function, at which Mr. H. Randal Steward occupied 
the chair, was well worthy of a better attendance, 
if only for the reason advanced by Mr. W. H. Evans 
in proposing the toast of ‘‘ The Institution of Mecha- 
nical Engineers.” Pointing out that the granting 
of a Charter implied increased obligations on the 
part of members to uphold the Institution, he urged 
the importance of social functions in securing soli- 
darity, and in providing a co-operative atmosphere 
not obtaining at the more formal technical meetings. 
The President of the Institution, Lieut.-Colonel E. 
Kitson Clark, in his reply to the toast, after giving 
an entertaining account of his engineering training, 
spoke of the desirability of trying to assess the value 
of early experience, the need for the formation of 
character, which had a great bearing on progress 
in the Institution apart from the examination 
qualifications, and, in emphasizing the dignity of the 
engineering profession. He laid stress on the neces- 
sity of correct relationship with employers, colleagues 
and employees, efforts towards success in Jife not 
being confined solely to individual ends but rather 
towards the general good of the industry. Mr. R. 
Wailes, in proposing the toast of ‘“‘ The Visitors,” 
made appreciative reference to the help the section 
invariably received from Brig.-General Mowat 
and Mr. White. Mr. Turner, representing the 
Association of London Students of the Institution 
of Civil Engineers, replied to the toast, and, in referr- 
ing to the numerous sub-divisions which now existed 
in engineering as a whole, dwelt on the necessity 
for a closer inter-relationship between those bodies. 
Brig.-General Mowat, proposed the toast of ‘‘ The 
Graduates’ Section, London,” and in doing so gave 
an illuminating sketch of the conditions now obtain- 
ing as regarded employment for young engineers 
compared with those of the previous generation, 
referring chiefly to the growth of colleges and other 
technical organisations in the Dominions and 
Colonies as limiting the field for home-trained men. 
Mr. H. R. Steward responded and dwelt upon the 
broadly educative value of the visits and other 
meetings provided specifically for the Graduates’ 
Section. 

STANDARDISATION. 


At the annual meeting of the Institution of 
Automobile Engineers held on 3rd inst., Mr. L. A. 
Legros presented a paper on “ Standardisation,” in 
which he collected a wide variety of information, 
on the historical side, and gave consideration to 
the terminology of the subject, which at present is 
often misused. The brisk discussion that followed 
showed that automobile engineers not only appre- 
ciated the value of the paper for the purposes of 
reference in regard to the history of the subject in 
a number of industries, but also recognised the 
importance of the work that in the lecturer’s view 
had constantly to be done by manufacturers and 
designers in promoting the convenience of them- 
selves and of users. The active part that Mr. Legros 
himself has taken in the process of standardisation 


enabled him to remind his hearers of the very 
complex process by which a central standard speci- 
fication had to be evolved when, as with automobile 
material, its details were of interest to many 
professions and industries. He lent the force to his 
approval, shared evidently by members, of the 
practice of instituting provisional standards, which 
could be adopted by agreement within the industry 
much more rapidly than definite standards could 
be prepared by the British Engineering Standards 
Association. These provisional standards, though 
by no means interfering with the steady extension 
of the scope of the B.E.S.A. specifications, were of 
great service in keeping practice on more uniform 
lines than if it had to wait the much longer time 
required by the circumstantial methods of the 
central body. In the eight years since the first 
was prepared, in 1922, some 70 provisional stan- 
dards had been issued by the Society of Motor 
Manufacturers and Traders for automobile parts 
and components alone, as against about 30 per year 
published by the British Engineering Standards 
Association for a number of industries. The process 
of speeding up standardisation has, as Mr. Legros 
insisted, by no means reached its limit. In par- 
ticular, he urged that it could with great advantage 
be applied to the general relative positions of the 
operating parts of a car, so that as far as possible 
the motions required of a driver for given purposes 
were the same with all cars. It appeared, moreover, 
that there was room for much greater publicity in 
regard to the uniformities already existing. Owners 
were often not aware of the extent to which British 
standards of springs, wheels, tyres, &c., are inter- 
changeable with those of the Continent, and there 
seemed to be room for the better education of 
suppliers of raw material and components in the 
standards that have already been introduced. 


Tue MINERAL WEALTH OF BRITISH COLUMBIA. 


British Columbia has an area of about 350,000 
sq. miles, 7.e., about seven times that of England, 
and a population of nearly 600,000. The main 
exports of the province are lumber and pulpwood, 
minerals, agricultural produce, and fish. Only a 
relatively small portion of the land suitable for 
agriculture and fruit growing is settled, and the 
mines are stated to be in the early stages of their 
development. Nevertheless, the gross value of the 
mineral production of British Columbia in 1929 
was 68,245,443 dols., which constitutes a new high 
record in the history of mining in the Province. 
The 1929 figure was 2,872,860 dols., or 4-4 per 
cent., higher than the 1928 total, and 1-6 per cent. 
above the previous record output of 1926. The 
annual report of the Minister of Mines of British 
Columbia, for the year ending December 31, 1929, 
shows that the four principal minerals, in order of 
monetary value, were copper, lead, coal and zine. 
The quantity of copper produced, during the year 
under review, namely, 101,483,857 lb., was a new 
high record, and the first time that the output ex- 
ceeded 100,000,000 lb. The three principal copper 
mines of the Province were together responsible for 
about 99 per cent. of this output. These plants 
are the Britannia mine on Howe Sound, near 
Vancouver; the Hidden Creek mine on Granby 
Bay, near Anyox, in the north-west; and the 
Copper Mountain mine, near Princeton, in the 
south. The amount of lead produced during 
1929 was 302,346,268 lb., valued at over 15 million 
dollars. These figures represent, as compared with 
the previous year, a decrease in quantity of 
2,794,524 Ib., but, owing to a higher average 
market price for the metal, an increase in value of 
1,308,284 dols. This large output of lead comes 
mainly from the Sullivan mine of Messrs. The 
Consolidated Mining and Smelting Company of 
Canada, Limited, in the East Kootenay district of 
the Fort Steele mining division. The 1929 output 
of coal aggregated 2,251,252 tons, as compared with 
2,526,702 tons in 1928. The chief centres of pro- 
duction are in Vancouver Island ; in the vicinity 
of the Crow’s Nest Pass, East Kootenay ; and in the 
Nicola-Princeton district in the south. The pro- 
duction of zinc during 1929 totalled 172,096,841 Ib. 
This figure shows a fairly substantial decline from 
the previous year’s total, this circumstance being 





largely due to poor market conditions. As was the 





case with lead, the bulk of the production emanated 
from the Sullivan mine. Gold is also produced 
in relatively small quantities, and the annual out- 
puts of silver have remained stationary at about 
10,000,000 oz. for some years past. Building stone 
and marble are quarried in various parts of the 
province, while gravel, sand, bricks, tiles and cement 
are produced at several centres. The production of 
all these materials is increasing in order to keep 
pace with the growth of the population in the 
towns. Small quantities of cadmium, bismuth, 
palladium, and platinum are recovered as_by- 
products at various metallurgical plants, while 
deposits of chromite, molybdenite and other 
minerals are being investigated with a view to their 
exploitation. 


THE LATE SIR ARCHIBALD ROSS. 


Siz ARCHIBALD JOHN CAMPBELL Ross, whose 
death occurred at Heddon-on-the-Wall, Northumber- 
land, on Monday, March 16, at the age of 64, had 
had a live-long connection with the engineering 
and shipbuilding industries of the north-east coast 
area and his activities and interests in those 
fields were widespread, though he had always been 
in the service of one firm, Messrs. R. and W. 
Hawthorn, Leslie and Company, Limited, of New- 
castle-on-Tyne. 

Sir Archibald was born at Stepney, in 1867, 
where his father held a cure of souls, and received 
his early education at Marlborough. On leaving 
school he was apprenticed to the above-mentioned 
firm and at once showed himself a keen student 
of marine engineering. Having served the term 
of his indentures he became successively assistant 
outside manager, outside manager, director and 
managing director, holding the latter post at the 
time of his death. His appointment to the board 
dated from 1910. During his connection with this 
firm, which covered the whole of his working life, 
he was responsible for carrying through many 
important contracts for the manufacture of marine 
turbines and boilers and for their installation, 
especially on the ships of the Navy. In 1904 he 
was sent to Russia, where he carried out work in 
Petrograd and Nicholaeff on the Russian battle- 
ships, Petropavlovsk and Captain Sacken. 

During the war Sir Archibald was instrumental 
in speeding up marine construction in his capacities 
as member both of the Merchant Shipbuilding 
Advisory Committee and of the Admiralty Ship- 
building Council. In 1919 he attended the Inter- 
national Labour Convention at Washington as an 
employers’ delegate, and in the same year served as 
a member of the Cotton Wages Arbitration Com- 
mittee, which was presided over by Mr. Justice 
Rigby Swift. At various times during his career 
he occupied important positions in the North-East 
Coast Engineering Employers’ Association, and 
after being chairman for a number of years of the 
Conference Committee of the Engineering and 
Allied Employers’ National Federation, acted as 
president from 1926 until 1930. He was elected 
a member of the Institution of Civil Engineers in 
1921, and was also a member of the Institutions of 
Mechanical Engineers and Naval Architects, and 
of the Institute of Metals. He was a past-president 
of the North-East Coast Institution of Engineers 
and Shipbuilders, and it was largely owing to his 
suggestion that this body decided, a short time 
ago, to place a commemorative tablet on the 
cottage at Wylam-on-Tyne, where George Stephen- 
son was born. He was made a Commander of 
the Order of the British Empire in 1918, for his 
work during the war, and a K.B.E. in 1921. 














BriTisH STANDARD SPECIFICATION FOR ELECTRICAL 
INSULATING VARNISH.—The British Engineering Stan- 
dards Association has published a specification, desig- 
nated 119—1930, for clear baking oil insulating varnish 
for electrical purposes. This publication deals with 
varnish suitable for the general dipping or impregnation 
of coils used for motors, generators, transformers, and the 
like. The specification lays down limiting values for 
drying time, electric strength, resistance to moisture, 
ageing, and acidity or alkalinity. Moreover, recommen- 
dations are made with regard to volatile matter, specific 
gravity, and viscosity. Tests to ensure compliance 
with the provisions of the specification are given in 
appendices. Copies of the specification can be obtained 
from the B.E.S.A., Publications Department, 28, Victoria- 
street, London, 8.W.1, price 2s, 2d, each post free. 
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Fie. 30. 25-B.H.P. SiInGLE-CYLINDER OPPOSED- 
Piston ENGINE; Messrs. JUNKERS-MOTORENBAU 


G.M.B.H. 


THE LEIPZIG FAIR. 
(Concluded from page 357.) 

WE conclude below our account of the Technical 
Section of the Fair by dealing with a number of 
machine tools and other exhibits in this Section. 

The principle of the Junkers opposed-piston engine 
is well known in this country, but the assumption is 
frequently made that it is only suitable for relatively 
large units. At the Fair, however, Messrs. Junkers- 
Motorenbau G.m.b.H., of Dessau, showed engines 
of only 8 brake horse-power, while others of 
from 10 to 25 brake horse-power were exhibited as 
either separate units or incorporated in pumping 


sets, compressor sets, and so on. The single- 
cylinder, 25-h.p. model illustrated in Fig. 30, 


above, represents the engine in its latest form when 
designed as a general-purpose unit. The crank-case 
is in the form of a one-piece casting with a separate 
end plate carrying the main bearing at the flywheel 


end, the crankshaft being withdrawn lengthwise on | 


removing the bolts holding,the cad plate. The 
distribution gear is housed in a separate compart- 
ment formed in the crank-case. The cylinder block 


is made up in three sections, comprising the cylinder | 


proper, the scavenge pump, and the detachable pump 
head. It is interesting to note that the method of 
coupling the two pistons to the crankshaft follows 
that employed for the earlier Junkers engines, the 
crankshaft being provided with three throws, with 
two outer throws at 180 deg. to the centre throw. 
The lower piston is connected to the centre throw 
by a rod of the usual type, and the upper piston is 


connected through a crosshead to the two outer | 
| berg SOhne, of Remscheid, and illustrated in Fig. 31, 
|on this page, has been designed to prevent the dis- 
|tortion which frequently occurs in hardening such 


throws by long rods passing through the space 
between the casing and the water jacket of the 
cylinder. The arrangement thus differs from that 
employed in the aero engine described in Enat- 
NEERING, vol. exxix, page 471 (1930). The latter 
was provided with a second crankshaft at the top 
of the engine, the two crankshafts being coupled 
together through a train of gears. 

The engine illustrated is of tne airless-injection 
type, and operates on the two-stroke cycle, the air 
being drawn in through ports in the wall of the 
cylinder uncovered by the upper piston, and the 
spent gases being discharged to the silencer through 
similar ports uncovered by the lower piston. The 
scavenge pump is above the cylinder, the pump 
piston being attached to the crosshead and acting 
as the cross-head guide. The cylinder is provided 
with a separate liner, and is surrounded by a water- 
jacket in the usual way. The crankshaft is carried 
in three bearings, one on each side of the outer 
crank-throws, and the third on the outside of the 








cam for the fuel-pump 
drive. A gear-wheel be- 
side the cams serves to 
drive the governor and oil 
pump, the two units, with 
the fuel pump, being con- 
tained in the casing shown 
to the left in Fig. 30. The 
fuel pump is_ generally 
similar to that fitted to 
the aero engine already 
referred to, the fuel being 
fed to the pump by 
gravity. The atomiser is 
of the open type, and is, 
of course, located at the centre of the cylinder 
block. The governor spindle is vertical, and is 
|driven from the crankshaft by skew gearing, as 
mentioned. At the bottom, the governor-shaft is 
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coupled to the lubricating pump, which is of) 


the gear type, and feeds oil under pressure to 
all the bearings and sliding surfaces. The engine 
may be cooled either on the thermo-syphon or 
pump-circulation systems, the circulating pump 
being driven from the crankshaft by an eccentric 
in the latter case. The engine can be started 
| without difficulty from cold by cranking round by 
hand. <A wide pulley is provided, as shown, for 
convenience in belting up to fast and loose pulleys 
on the line shafting. The normal running speed is 
| 1,200 r.p.m., and the fuel consumption is approxi- 
|mately 210 grammes (0-463 lb.) per brake horse- 


| power-hour at full load. 


A machine shown by Messrs. W. Ferd. Klingeln- 


‘objects as the crown wheels for motor-car back 
| axles. In this machine, the quenching oil is made to 
flow over the work while the latter is firmly clamped 
by hydraulic pressure between a pair of dies. The 
piece to be hardened is placed on a lower stationary 
die and centred by a small ram working in the main 
ram and having a lower conical end which forces a 
| segmental expanding ring into the bore of the work. 





| 


| The latter is then clamped by supplying oil from a | 


duplex pump to the main ram cylinder, the ram 
being fitted with a die formed to suit the shape of 
|the work. The pump draws oil from a collecting 
| tank in the base of the press and delivers it through 
|a filter and a cooler at two different pressures, the 
| high-pressure oil being supplied to the clamping ram 
while the low-pressure oil is delivered on to the work 
| for quenching purposes. The two delivery lines are, 
however, interconnected by valves, so that low- 
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HARDENING Press ror Bevet Gears; MEssrs. 
W. Ferp. KLINGELNBERG SOHNE. 


pressure oil can be supplied to the ram cylinder for 
raising and lowering the ram rapidly, the high- 
pressure oil being used for the final clamping 
operation only. As soon as the work is clamped, the 
low-pressure oil is automatically delivered on to it, 
either from the centre or the periphery, according to 
| requirements. The oil thus flows over the surfaces to 
be hardened in predetermined directions, depending 
upon the character of the work. When hardening 
crown gears, for instance, the upper die is formed so 
as to direct the oil through the spaces between the 
teeth, while the lower die has a large number of 
intercommunicating circular grooves through which 
the oil passes so as to quench the back of the gear 
effectively. After the work has been quenched, the 
direction of the oil flow is reversed by means of the 
control lever shown in the illustration, so as to 
release the work, which can then be removed. 

The heavy-duty drilling machine illustrated in Fig. 
33 on page 399, was exhibited by Messrs. Alfred H. 
Schiitte, Kéln-Deutz, of whom the English agents 
j are Messrs. A. C. Wickman, Limited, of Coventry. 
The machine is made in four sizes, for drilling holes 
in steel up to 2 in., 2} in., 3} in., and 4? in. respec- 
tively. The base plate is strongly ribbed internally, 
|and the upper surface in front of the column is 
machined and provided with T slots for mounting 
bulky parts after the table has been removed. A 
channel is provided for leading off the emulsion into 
a sump, from which it is again fed to the nozzle by 
means of a motor-driven pump, not shown in the 
| figure. The column is a separate casting bolted 

to the base, and is of heavy section. The feed and 
speed-change boxes are incorporated in the casting, 
| the latter box being at the top of the column. The 
| driving motor is mounted above this box, the drive 
| being taken direct to the primary shaft in the box. 
| While designed as standard machines, the drills are 
| provided with a large number of speeds and feeds 
‘to enable them to be adapted to a wide variety 
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of operations as may be required. When fitted 
with a constant-speed direct-current motor, or a 
three-phase alternating current motor, a gear box 
giving 16 spindle speeds is fitted, but the machine 
can also be supplied with a four-speed box and a 
variable speed direct-current motor, when 40 
different spindle speeds are obtainable. The motors 
fitted to the four sizes of machine are of 10, 15, 
20 and 25 h.p. respectively. 


The table is of rectangular form as shown, and is | 


provided with the usual longitudinal and cross- 
hand traverses. A channel is provided for collecting 
the lubricant, which drains into a flexible-pipe 


connection, and is delivered into the sump already | 


referred to. The table bracket is provided with a 
vertical screw adjustment, the screw serving as a 
support addition to the ways on the column. The 


four-speed and 16-speed gear boxes are generally 


similar in design, the shafts being vertical, and 
mounted in ball bearings with a thrust bearing at the 
bottom. The boxes are made in accordance with 


motor-car practice, with splined shafts and hardened | 


wheels. The upper portion of the spindle is splined, 
and rotates in a long sleeve, inside the gear box, on | 
which the final transmission wheels in the box are | 
mounted. The lower portion of the spindle passes | 
through a second long sleeve, to which the feeding | 
rack is attached, and which is balanced by a counter- 
weight on the end of a chain passing over a pulley. 

The racking pinion is mounted on a cross shaft, | 
to which the star wheel shown is keyed. The change- 

feed gears are mounted in the casing through which | 
the shaft passes, and are driven from the speed gear- | 
box by a short shaft which can be seen in the figure | 
There are six self-acting feeds on the smallest | 
machine, and nine on the others, and the machine is | 
set for the required feed by means of the two hori- | 
zontal levers which can be seen in the figure project- | 
ing from the front of the feed box. The movement | 
of the two levers is transferred to an index plate 
behind the star wheel by means of the inclined rod 
shown, the plate clearly showing the particular feed 
engaged. The wheels in the box can be moved 
while the spindle is running, the feed being finally 
engaged by tightening up the nut outside the | 
handwheel. The small lever at the back of the | 
feed-box operates a dog clutch disengaging the 
drive from the speed-box, and an adjustable stop 
is provided on the index plate, by means of which 
the feed is thrown out of engagement at any required 
point. As in the case of the speed-change box, the 

feed-change box is fitted with sliding gears, the 

wheels being ground and hardened. The usual 

horizontal handwheel is provided for the hand feed 

in addition to the star wheel. If required, the 

machines can be fitted with a quick return gear for 
the spindie, the drive being obtained from the main 

gear-box independently of the ordinary power feed. | 
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This fitting is particularly useful in quantity- 
production work, as the power return automatically 
comes into action immediately the self-acting feed 
is disengaged. The leading dimensions of the 
smallest machine, which is the one illustrated, are 
as follows. The distance from the spindle centre 
to the face of the column is 350 mm. (133 in.), the 
working surface of the table is 755 mm. (303 in.), 
by 450 mm. (17} in.), and the greatest distance 
from the spindle to the table is 760 mm. (31 in.). 
The greatest distance from the spindle to the base 
plate is 1,100 mm. (44 in.) 

The special purpose lathe illustrated in Fig. 32, 
above, was shown by Messrs. Schaerer-Werk, 
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SpgcoraL Purpose LATHE; Mrssrs. SCHAERER-WERK. 


Carlsruhe, whose English agents are also Messrs. 
A. C. Wickman, Limited, Coventry. It is designed 
for roughing out hollow parts from ordinary bar 
stock, such as gear blanks and couplings. It is 
adaptable for turning, boring, recessing, and cutting 
off, and the face of the bar can also be machined, 
if required, by means of special tools. The machine 
admits bar stock of commercial length up to 8 in. 
in diameter, and avoids the necessity of cutting 
the bar into lengths before machining the various 
surfaces. In this respect, it is similar to a hollow- 
spindle lathe with two independent tool slides, but 
its value is enhanced by the provision of a boring 
head, with an independent motor-driven spindle, 
in place of the usual tailstock. Hollow work can 
be machined simultaneously on the outside and 
inside, and in parting off, it is only necessary to cut 
through the residual metal instead of through the 
radius of the bar. When working with front 
and rear tool posts, the work may be speeded up 
owing to the fact that the boring bar acts as a 
steady. 

The machine may be arranged for various types 
of drive, a suitable arrangement being to mount 
a constant-speed driving motor on the rear of the 
left-hand column, and to drive by belt on to a 
wide pulley on the back shaft. The latter is con- 
tained in the headstock, and from it, the drive is 
taken to the spindle through a variable-speed gear- 
box. The pulley forms part of the standard equip- 
ment of the machine, and constitutes the outer 
member of a friction clutch, the inner member 
sliding on the back shaft. The clutch is engaged 
by the link gear shown in the figure at the left-hand 
end of the machine, the gear being coupled to a 
shaft running along the front of the machine below 
the feed shaft. This operating shaft is clearly 
visible in the figure, and it will be noticed that it is 
provided with two hand levers, one opposite the 
headstock, and the other near the middle of the 
machine, either of which may be used to engage or 
disengage the clutch. The various spindle speeds 
are selected by the lever shown on top of the head- 
stock, in conjunction with the dial lever on the 
front. Eight speeds, rising in geometrical progres- 
sion, are obtainable. The gearbox is of the sliding- 
wheel type, the smaller wheels being hardened and 
ground. The large gears on the main spindle, which 
form the final drive, are made of cast-iron with 
hardened steel rims. The sliding gears work on 
splined shafts. The main spindle is carried in roller 
bearings, fully protected from dust and water. 
The axial thrust in both directions is taken on ball 
thrust bearings. The bars to be machined are 
held in the chuck, and are normally steadied at the 
rear end by four screws. Short bar ends can be 
steadied by means of centring bushes inserted in the 








spindle. Two outer stock supports, not shown in 











provided as part of the standard equipment for 
supporting the outer ends of long bars. One of the 
supports is provided with hand mechanism for 
feeding in the stock. 

The saddle and apron are cast in one piece forming 
a bridge over the bed, and are supported on ways 
cast on the front and back of the bed, the ways on 
the surface of the bed being only used for the boring 
head. The saddle way on the front of the bed can 
be seen in the figure just below the feed shaft. The 
employment of ways well below the top of the bed 
results in a very strong saddle, which is sufficiently 
wide to make cornering impossible. The saddle 
ways are all protected from chips. The saddle 
carries two top slides, which can be moved either 
by hand or power simultaneously or independently. 
The tool posts on the slides are interchangeable. 
The front slide is usually fitted with a revolving 
square turret, and the rear slide with a tool post 
with T slots for recessing or parting-off tools. The 
operation of the slides generally follows normal 
practice, and need not be described in detail. It 
may be mentioned, however, that the feed mecha- 
nism is located in the saddle, the selecting gear 
for both longitudinal and cross feeds being arranged 
on the apron. The feeds are provided by hardened 
gears running in an oil bath. A safety clutch 
with a shear pin is provided to protect the feed 
mechanism. The feed reverse motion is actuated 
by bevel gearing in the headstock. The feeds may 
be tripped in any position either by hand or by 
adjustable stops. Eight feeds for sliding and sur- 
facing are provided. 

The power-driven boring head enables the 
internal cutting tools to be operated at their most 
economic speed, instead of at the rate imposed by 
the cutting speed of the external tools. This 
provision is particularly valuable when compara- 
tively small holes have to be drilled in work of 
large diameter. The spindle is driven by a separate 
motor, which can be seen at the back of the boring 
head in the figure, through a two-speed gear box. 
Both hand and power feeds are provided, the former 
being operated by a star wheel, rack, and pinion, 
while the power feed is derived from the ordinary 
feed shaft through a train of gears in the boring 
head, giving five alternative feeds. If required, 
an ordinary boring head with non-rotating spindle 
can be supplied in place of the power-driven head, 
the spindle in either case being arranged to accommo- 
date either drills or a boring bar. The maximum 
travel of the boring tool is 17 in., but a special head 
can be supplied with a longer travel. The machine 
has a centre height of 270 mm. (108 in.), and the 
distance between the chuck and the boring spindle 
is 850 mm. (2 ft. 9 in.). The spindle speeds range 
from 33 to 228 r.p.m. The smallest diameter 
that can be chucked without spacing pieces is 2 in. 
The self-acting longitudinal feeds vary from 0-22 
to 2 mm. per revolution, and the cross feeds from 
0-06 to 0-5 mm. per revolution. ‘The main driving 
motor is of 10 h.p., and the boring-head motor 
of 3 h.p. 

The Sachsenwerk Licht und Kraft A.-G., Nieder- 
sedlitz, exhibited a number of examples of the metal- 
clad switchgear they manufacture, among which 
mention may be made of a unit designed for pres- 
sures up to 30 kv. to carry a current of 350 amperes. 
By appropriate modifications, the latter figure can, 
however, beincreased to 600 amperesor 1,000amperes. 
The operative portion is contained in a single round 
tank, the rupturing capacities being 400,000 kv.-a. 
and 200,000 kv.-a., depending on whether or not 
explosion pots are fitted. The mechanical details of 
all three sizes are standardised, so that it is possible 
to convert a smaller unit to one of large capacity 
as the demand on the network increases. This 
standardisation has the further advantage that 
subsequent alterations to the cubicles are not 
required. The switch is fitted with protective 
resistances which, in some patterns, are incorporated 
in the insulator bushings. By using a somewhat 
deeper tank they can, however, be placed be- 
tween the insulators and the explosion pots. The 
insulator bushings themselves are of porcelain 
with a central flange, so that advantage is not 
taken of the higher dielectric strength of the oil 
compared with air. They are secured to the cover 
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of the tank by a flange, so that they can easily be 
dismantled, and carry the trip coils which operate 
the free-handle release mechanism through insulated 
rods. This arrangement, it is claimed, has the 
advantage that it reduces the amount of insulation 
under the surface of the oil, and thus decreases the 
risk of flash-overs which, with the usual design, are 
more likely to occur, since these resistances are 
usually in the lower part of the tank, where the 
breakdown strength of the oil is likely to be below 
normal owing to the presence of sludge. At the 
same, time they are not exposed to damage from 
pieces of metal falling from the contacts. In addition 
to the ordinary tripping devices, the operation 
of which depends on the load conditions, a heating 
coil is provided which causes a fuse to melt when 
a certain predetermined temperature is exceeded. 
The melting of this fuse releases a trigger, which, 
in turn, opens the switch. 

The tank itself is of the ordinary design, and is 
made of rolled steel plate with a pressed base of 
the same material. It is carried on a carriage which 
is built up of angles, and is fitted with four rollers, 
so that the whole unit can easily be withdrawn for 
examination. The tank is lined with insulating 
material, so as to reduce the number of earthed 
metal parts in contact with the oil, and is provided 
with an upper lip, so that an oil-tight joint can be 
made between it and the cover which carries the 
operating mechanism. It is raised and lowered 
by worm gear which operates drums carrying wire 
ropes, from which, in turn, the tank itself is sus- 
pended. In its closed position, the tank is secured 
to the cover by bolts, so that the ropes are free 
from stress. The cover, which is also of a rolled steel, 
is fitted with gas vents, and a mechanical indicator is 
fitted to show whether the switch is open or closed. 

The operating mechanism consists of two vertical 
bakelite rods, which slide in two guide tubes, and 
are connected to an eccentric, so that the circular 
motion of the hand wheel causes them to move 
up or down. When the switch is in the closed 
position, the upper ends of these rods are protected 
by two domes,. The lower ends of the rods ter- 
minate in a special fitting, to which a three-part 
bakelite support is attached by plates. The 
central portion of this support is vertical, and the 
two other arms are placed on each side of it, at an 
inclination of 45 deg. Each portion of this bakelite 
support is made up of two flat pieces, braced together 
so as to increase the mechanical strength and to 
eliminate any risk of distortion in the horizontal 
directions. The guide tubes themselves contain 
springs, so as to increase the rapidity with which 
the switch is opened, and these are easily accessible 
for adjustment purposes by unscrewing the domes. 
Dashpots are also fitted in the lower part of the 
tubes, so as to prevent any chattering or un- 
certainty of action in the contact frame. 

The main switch contacts are loosely fixed to the 
lower ends of the arms forming the frame, so that 
they engage easily with the fixed contacts, and are 
provided with readily renewable arcing pieces at 
their outer ends. The contacts themselves are of 
the finger type, and are guided into position by 
springs, which are not used for carrying current, so 
that they do not Jose their resilience. The arcing 
fingers are shaped so that the root of the arc remains 
stationary. The auxiliary contacts are below the 
main fingers, and are secured to the frame by 
extension rods. This enables the break to take 
place under a considerable head of oil, which is 
increased owing to the unusual length of the terminal 
bushings. The stationary contacts consist of heavy 
copper wedges of the self-aligning pattern, which 
are arranged in pairs in parallel. 

It is claimed that the head of oil over the contacts, 
combined with the absence of earthed metal parts 
in the tank, ensures such a length of insulating 
path inside the switch that flash-overs due to 
external causes will always take place between the 
cover and earth. 








Gotp PropuctTion In Canapa.—The production of 
the gold mines of Ontario, Canada, was valued at 
7,077,000/. during 1930, compared with 6,676,000/. 
during 1929. Mainly owing to the operations of the 
mines of Ontario, Canada now takes second place among 
the gold-producing countries of the world, coming next 
to South Africa, and displacing the United States from 
the second position. 
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Electrical Power Transmission and Interconnection. By 
C. Dannatt, B.Se., and J. W. Dateuetss, B.Sc. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
30s. net.] 

ALTHOUGH literature on the subject of the trans- 
mission of electrical energy is not lacking, informa- 
tion on the more recent developments has hitherto 
been widely dispersed in the pages of technical jour- 
nals. The authors’ aim has been the presentation in 
one volume of a guide to the most recent aspects 
of electrical power transmission, including problems 
introduced by the interconnection of large systems. 
The work is introduced by a résumé of the more 
important features which the following pages deal 
with in detail. Chief among these are investigations 
which enable voltage regulation to be predetermined, 
the study of conditions provocative of transients 
of high voltage and current and power surges, the 
precise calculation of short-circuit currents and 
power surges under short-circuit conditions, the 
phenomenon of instability, and, finally, travelling 
waves due to switching operations and lightning 
discharges. The importance of all these subjects 
becomes apparent when it is realised that some 
abnormal condition is nearly always the cause of 
the failure of continuity of supply in a transmission 
system. To ensure, as far as possible, safety under 
abnormal conditions, therefore, the designer must 
be placed in possession of all information relating 
to the severity of these abnormal conditions, so 
that every precaution can be taken in layout and 
design. 

The determination of fundamental electrical 
constants of overhead line conductors is dealt with 
from first principles. Although tables are available 
which give these quantities over large ranges of 
conductor size and spacing, a knowledge of the 
method of their determination is essential in cases 
where departure from standard practice has to be 
made. Exact calculations are made for inductance 
and capacitance of three-phase circuits with sym- 
metrical lines, transposed conductors, and double- 
circuit lines, together with the effect on these 
quantities of ground wires and line sags. The 
conductivity of line materials, their temperature 
rise, and the effects of stranding also receive notice. 

About 30 pages are devoted to underground 
cables, the treatment being limited to those 
properties which have a bearing on the characteristics 
of cable lines. It may be noted that the results 
obtained on experimental lines of single-core, oil- 
filled cables operating at 132 kv. indicate that it is 
possible to transmit large powers by underground 
cables fairly economically. 

A thorough appreciation of the subject-matter 
relative to line and system performances can only 
be obtained through a proper grasp of network 
theory. These fundamental ideas, first formulated 
by Clerk Maxwell, Kirchhoff and Heaviside, have 
received extension and adaptation from many 
later workers. Modern methods of calculation are 
based on the fundamental idea stated by la Cour 
in 1904, that, with respect to any two pairs of 
accessible terminals, any network may be replaced 
by a two-mesh or T-network, and for the general 
case no simpler form can be found. A complete 
analytical statement of the performance of trans- 
mission lines and interconnection thus resolves 
itself into a calculation of the voltage, current, 
and power relations existing at the “ terminals ” 
of the equivalent network, the terminals being 
defined as the points at which power is supplied 
to or drawn off from a passive or inert network— 
that is, a network which contains no source of 
energy. 

In the exposition of network theory given 
here, Kirchhoff’s equations are taken as the basis 
of solution, the differential equations for each 
mesh being written down and solved to give the 
current in each branch in terms of the terminal 
voltage. In the case of long transmission lines, 
the system of linear differential equations is replaced 
by a partial differential equation involving the 
length of the line as the new variable. The method 
of solution by means of determinants is fully worked 
out, and the alternative method of reduction 











by -T transformations is also introduced and 
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pared with the solution for a given network 
obtained by determinants. The representation of 
power as a vector quantity is introduced. The 
method to be adopted in dealing with circuits with 
distributed constants, transformers, and synchro- 
nous machinery the properties of which are not repro- 
duced by any finite linear network is then explained. 
Chapters are devoted to the exact calculation of 
lines and system performance, interconnected 
systems, power limit and stability in transmission 
lines, the calculation of short-circuits by the 
method of symmetrical components, the interference 
of power lines with communication circuits, and 
the experimental study of networks and transient- 
voltage phenomena. 

Practically no descriptive matter has been 
included ; treatment is quantitative and exact, and a 
useful bibliography is added to each chapter. Those 


seeking an up-to-date knowledge of the conditions 


of bulk transmission of electrical energy should find 
the book of great value; it should prove to be of 
service alike to the engineer and designer in their 
practice and to the student in his studies. 





Maschinenelemente. By W. TocuTERMANN. Berlin: 

Julius Springer. [Price 15 marks. ] 

Tus is the fifth edition of Maschinenelemente by 
H. Krause, and it has been completely rewritten 
by the present author. It is intended as a text- 
book for students in technical institutions, and for 
engineers, and covers much the same ground as is 
ordinarily dealt with in English and American books 
on machine design. ‘‘ Maschinenelemente’’ are 
defined by the author as those engine parts which 
are of general application and which, though their 
shape and the material of which they are made 
may vary, are common to all engines. 

The first few pages of the introductory chapter 
are devoted to a short account of the properties of 
the most important materials used in machine 
construction. This account is extended by one or 
two tables in the appendix giving the properties 
and the applications of certain standard steels. 
Later in the same chapter the author gives the 
recommendations of the N.D.I.* on the prepara- 
tion of working drawings, but in many of his 
illustrations he has not himself followed the recom- 
mendation of uniform shading for all cross-sections, 
independent of the material used, and this appears 
to us to be a mistake. It is, no doubt, due to 
the use of blocks from previous editions, but it is 
certainly a little inconsistent. 

The treatment throughout is simple, but sound. 
With one exception, no attempt is made to prove 
any formule involving the use of the calculus. 
The analysis of the stresses in parts such as crank- 
shafts is necessarily limited, but is sufficient for the 
purpose of the book. There are five main sections 
of the book. The first deals with permanent and 
temporary fastenings, and includes the proportion- 
ing and arrangement of riveted, welded, bolted, 
and cottered joints. The next section covers 
bearings of all kinds, together with shafts and 
couplings. After this, the author treats of the 
various methods of transmitting power by gearing. 
The first part of this section contains an excellent 
discussion of toothed gearing in all its forms, and 
of the advantages of the involute shape of tooth. 
The different methods of correction to avoid inter- 
ference, which are made possible by the properties 
of the involute, are clearly stated. Belt, rope and 
chain gearing are also dealt with. The weakest 
part of this section is that on the strength of gear 
teeth. Some mention should be made of the Lewis 
formula as the only rational basis for estimat- 
ing their strength. The crank and connecting rod 
mechanism, pistons, crossheads and flywheels come 
in section four, and in section five, cylinders, stuffing- 
boxes, piping, flanges, and valves are dealt with. In 
the treatment of both the conical friction clutch and 
the transmission of power through grooved friction 
wheels, the author has fallen into the common error 
of assuming limiting friction in two mutually 
perpendicular directions at the same instant. The 
illustrations are numerous and, apart from the 
inconsistency in the shading, are uniformly excellent. 
We noticed slight errors in Figs. 324 and 325. A 








* Normalausschuss der deutschen Industrie ; equivalent 
to the B.E.S.A 





worked out in the text, but there are no examples 
for the student himself. The book should appeal 
to those who want a straightforward treatment 
accompanied by illustrations representing the best 
practice. 





Design of Steel Structures. By LEoNARD CHURCH 
Urquuart and CHARLES EpwarbD O’ Rourke, London: 
McGraw-Hill Publishing Company, Limited. [Price 
25s. net. ] 

Tuts book is one of the class in which the student 

is carried, step by step, through the calculations 

for a simple roof truss or girder bridge which has 
to conform to a standard specification. The authors 
state that all the designs are based, as far as possible, 
upon elementary theory, and the reader will look 
in vain for anything more than simple interpreta- 
tions of the standard specifications. This, we 
think, is a defect in such textbooks; attention is 
concentrated almost exclusively on how instead of 
on why things are done, and the tendency is to 
produce good detailers rather than good designers. 

In books primarily intended for students, we much 

prefer to see appeal made to fundamental principles 

rather than to derived rules, even though the 
latter may govern the design. 

Granting the authors’ point of view, the book is 
a good one. Chapter I deals, rather too briefly 
to be of much value, with the manufacture of steel 
and with shop practice. Chapters II and III 
discuss the elements of construction, tension and 
compression members, riveted joints, and other 
details. In the remaining chapters, complete 
designs for a roof truss, plate-girder bridges, and 
riveted and pin-connected braced girder bridges 
are given, prefaced in each case with a description 
of the structure pointing out the function of its 
parts. A final chapter of 29 pages deals, not 
inadequately, with welding and welded structures, 
including the design of a plate girder and a roof 
truss. In the appendix, the standard specification 
of the American Institute of Steel Construction 
for buildings, that of the American Railway Engi- 
neering Association, 1925, for bridges, and a specifi- 
cation for electric welding are given. To these 
specifications reference is made throughout the 
book. 

The book is well produced, the illustrations are 
good, and the instruction is clearly put. Naturally, 
its outlook is American, but this, we think, makes 
it of value to students in this country, who should 
know something of American practice. There is a 
directness about American methods which will 
afford the student food for thought, and though a 
British engineer may not subscribe to all that his 
American confrére does, there is usually something 
to be learned from one’s successful rivals. A small 
instance catches our eye as we write. It is the 
common practice in this country to carry the inner 
flange plates from end to end of a plate girder, and 
to close the ends with plates of the same width. 
Extra stiffeners may be put to carry the reactions, 
but examples are not infrequent where the reaction 
is left to find its way over the depth of the girder 
as best it may. As shown on page 124 of this volume, 
the American practice is to cut the inner flange 
plates off where they are no longer required for 
strength, place a web stiffener immediately above 
the reaction to spread it over the web, and leave 
the end of the girder otherwise bare. This appears 
to be a more rational, and certainly a more econo- 
mical, design ; and there are many practical cases 
where the better appearance and increased lateral 
stiffness of the British design are quite unimportant. 
As a means of widening his outlook, the student 
| should have on his bookshelves examples of foreign 
design, and for this purpose the book, embodying 
current American practice, as it is claimed to do, 
is a very suitable one. 








| United States Bureau of Standards Miscellaneous Publi- 
| cation No. 8. Standards and Specifications for Non- 
| metallic Minerals and their Products. By JoHN Q. 
| Cannon, JR., under the direction of A. S. MCALLISTER. 
| Washington: Government Printing Office. [Price 
| 2-75 dols.] 

|THE standardisation of materials, processes and 
| products, and the establishment of specifications 
'to govern the manufacture and supply of various 


few well-chosen examples of a practical nature are | 


attracted considerable attention, and tribute must 
be paid to the admirable work accomplished by the 
British Engineering Standards Association, the 
United States Bureau of Standards, and many other 
bodies which have devoted much time and energy 
to studying and furthering this important aspect 
of industry and commerce. The volume under 
review, which is the second of the second section 
of its series, is devoted to the standards and speci- 
fications relating to non-metallic minerals, and 
furnishes a fair portrayal of the extent and recent 
progress of industria] standardisation in the United 
States. This series of volumes is being prepared 
under the joint auspices of the United States 
Bureau of Standards and the Bureau of Foreign 
and Domestic Commerce. These bodies have out- 
lined a plan for the periodical reviewing of the 
standards, specifications and methods of testing 
in use throughout the United States, and for the 
preparation of trade standards in order to eliminate 
obsolete specifications and substitute for them 
regularly reviewed and revised standards consistent 
with the most recent practice. The first section 
of the series was issued in 1925, and took the form 
of an index, entitled the National Directory of 
Commodity Specifications. The first volume of the 
second section was issued in 1927, and was devoted 
to standards and specifications relating to the wood- 
using industries. Further volumes dealing with other 
industries are in course of preparation. 

The two principal chapters of the present volume 
deal, respectively, with standards and specifications 
for coal, petroleum and asphalt ; and stone, sand, 
and cementitious materials. Shorter chapters are 
devoted to glass, clay, abrasives, magnesia and 
graphite. The volume concludes with a compre- 
hensive list of the organisations in the United 
States which issue standards and specifications 
dealing with non-metallic minerals, together with a 
well-arranged index. Throughout the volume 
the decimal system of classification is utilised, and 
this was employed in the National Directory of 
Commodity Specifications. The text is illustrated, 
where necessary, by means of sketches and diagrams 
in order to render the subject matter more explicit. 
The detailed treatment of the subject and diligent 
search of the literature is evidence of the painstaking 
and thorough manner in which the author’s objective 
has been attained. It is a noteworthy attempt at 
collecting, co-ordinating and systematising the 
available data, which will be of considerable service 
in securing the adoption and application of common 
standards in industry and commerce. It provides 
a readily accessible source of authoritative informa- 
tion on standards and specifications for non-metallic 
minerals and their products. 








THE IGNITION OF FIREDAMP BY 
SPARKS FROM PICKS. 


On various occasions in the past, expiosions of fire- 
damp in mines have been attributed tc the sparks 
produced by the impact of a hand pick with hard rock. 
Many experiments have been made at various times to 
reproduce the conditions in which ignition of methane 
and air mixtures can occur, but until recently none 
of the experimenters succeeded in demonstrating that 
such explosions could be caused by the use of a hand 
pick. 

However, the Safety in Mines Research Board has 
now carried out a comprehensive set of experiments, 
the results of which are both interesting and valuable. 
A paper has been published giving a description of 
the experiments, which are remarkable for the fact 
that they corroborate the theory that firedamp explo- 
sions can be caused by sparks produced by handpicks.* 
Previous experiments, to which reference has already 
been made in our columns (see ENGINEERING, Vol. cxxx, 
page 801, 1930) had been carried out by the Safety in 
Mines Research Board with the object of determining 
whether firedamp cculd be ignited by frictional sparks 
produced by the impact of metal against rock, such 
as can be readily obtained by pressing a steel tool 
against a rapidly revolving carborundum wheel. 
Although no single case of ignition was obtained from 
the sparks, it was found that, if the friction of the 
metal was enough to heat the surface of the wheel at 
the point of contact to a sufficiently high temperature, 





* The Ignition of Firedamp by the Heat of Impact of 
Handpicks against Rocks. By M. J. Burgess and R. V. 
Wheeler. Safety in Mines Research Board, Paper 
No. 62. London: H.M. Stationery Office, Adastral 
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the firedamp could be ignited by this means. Similarly, 
in experiments with a chain coal-cutting machine the 
local heating of the rock by the impact of the picks 
resulted on several occasions in exploding the firedamp. 

Amongst the more recent cases where an explosion 
of firedamp has been attributed to the sparks produced 
by a hand pick may be mentioned that which took 
place in a stone drift, known as Canavan’s Mine, at 
Valleytield Colliery, Fife, in 1926. Another instance 
is referred to in the Annual Report of the Chief 
Inspector of Mines for India for 1927. In the former 
case the rock was a quartzite sandstone, in the latter 
a nodule of ironstone. 

Two principal series of experiments were carried out : 
(a) with a mechanically operated hand pick, and (b) 
with a hand-operated pick. 

The first series provided an opportunity of studying 
the effect of various kinds of blows of the pick on the 
character of the sparks produced with different rocks. 
It was, however, found difficult to reproduce the 
glancing blow which occurs so often when a pick is 
used by hand, and which appears to produce the most 
sparking on hard rocks. 

The pick-head used was that suspected of having 
caused ignition of firedamp at Canavan’s Mine in 
April, 1926. It was fitted with a steel shaft weighing 
10 Ib., and an additional weight of 40 lb. was attached 
to the middle of the pick head. An explosion chamber 
64 ft. long by 3} ft. wide and 6} ft. high, allowing the 
full swing of the pick, was provided, with explosion 
doors and an observation window. An axle passing 
across the chamber to which the pick-shaft was secured, 
could be worked from outside the chamber, and blows 
could thus be struck on the rock clamped below the 
pick-head. The clamp holding the rock could be 
moved laterally by means of a worm screw, so that 
fresh surfaces of the rock could be presented during the 
course of an experiment when desired. Mixtures of 
air and methane were made by means of a fan 
fitted within the chamber ; usually between 6 per cent. 
and 7-5 per cent. of methane was used, since this 
proportion is the most readily ignited by heated 
surfaces. 

A lever arm | ft. long was fitted to one end of the 
axle, and attached to the arm was a wire rope which 
passed over pulleys to a hand lever with quick release. 
By this means the weighted pick could be raised to 
the desired height and allowed to fall on to the rock. 
After the first three experiments, the method of opera- 
ting the pick was modified so as to reproduce more 
closely the effect of blows given by hand. The clamp 
holding the rock was supported on four springs, so 
that it would yield slightly under the blow of the pick 
(an effect similar to the partial absorbtion of shock 
by the arms of the striker) and allow the pick to slide 
along the surface of the rock. A tension spring was 
substituted for the 40-lb. weight. Glancing blows were 
obtained, and as a result bright yellow sparks were 
produced, whereas when the surface of the rock had 
been horizontal in the first two experiments only 
comparatively few dull red sparks resulted. However, 
no ignition of firedamp was obtained in the first series 
of experiments, although a fresh piece of rock, quartzitic 
sandstone from Maindy Pit, Glamorgan, was also 
tried. 

After the first 10 experiments a second series was 
undertaken, in which the method of operating the pick 
was altered, the lever arm on the axle being worked 
direct by hand instead of with the wire rope; this 
enabled more rapid blows and successions of blows 
to be struck. Sandstone from Canavan’s Mine was 
again used, and the rock so placed that the pick struck 
glancing blows. Bright yellow flashes were produced 
at the point of contact of the pick with the rock, but 
few sparks flew off. In the second experiment of this 
series 140 blows were delivered at the rate of about 
one per second. In the following experiment a small 
quantity of ethane (0-20 per cent.) was added to the 
inflammable mixture and the test repeated. Ignition 
resulted after three blows, which were delivered in about 
two seconds, producing bright yellow flashes. 

Subsequent experiments were made with the object 
of ascertaining, as far as possible, the precise conditions 
necessary for the ignition of firedamp, during the 
course of which numerous ignitions were obtained. In 
the eight experiments in whicl. ignition was obtained, 
46 blows were struck ; in the remaining 30 experiments, 
1,804 blows were struck without causing ignition. 
Five different methods of working the pick were used, 
the relative position of the rock to the pick-point being 
changed in a variety of ways; about 15 different types 
of blows were tried which did-not result in ignition. 
Ignition was produced by a smart blow delivered 
almost at the face of the rock and glancing along the 
surface for about 14 in. With this type of blow first 
the point and then the face of the pick come in contact 
with the rock. In each case where ignition was 
obtained the first impact of the pick-point produced a 
bright yellow flash resembling a small fiame, this 
being followed by a few red-hot particles which travelled 





slowly behind the pick-point and persisted for a short 
time after the pick had come to rest. This appeared 
to be an essential feature for ignition to result. With 
the data thus available a special explosion chamber 
was now made in which the pick could be used entirely 
by hand. A circular hole 9 in. in diameter was cut 
in the cover, and a diaphragm of rubber fitted loosely 
over it in the centre of which, and on the under side, 
a rubber bung 2} in. in diameter and } in. thick was 
cemented. A hole was cut in the bung, into which 
the pick-point fitted closely and could be raised 6 in. 
to 9 in. when giving a blow, this being permitted by 
the stretching of the rubber diaphragm. 

The same steel-shafted pick was used in the first 
five experiments, subsequently a light brusher’s pick 
with a wooden shaft being substituted; throughout 
the tests it was endeavoured to produce the type of 
blow which had caused ignition in the previous series. 
In the first five experiments 577 blows were struck, 
424 of which produced sparking, and three ignitions 
resulted ; in the next six tests, 693 blows were struck 
and three ignitions obtained. A number of ignitions 
were obtained in subsequent tests with quartzitic 
sandstone from Kinglassie Colliery, Fife; yet later 
another experimenter who dealt over a thousand blows 
at this rock failed to obtain an ignition. Two ignitions 
were obtained with micaceous, partly quartzitic, 
sandstone, during the course of experiments in which 
over 8,000 blows were struck. With the Maindy Pit 
quartzitic sandstone no ignition was obtained; this 
rock contains a higher proportion of secondary silica 
and fine-grained quartz, and is in consequence harder 
than the others used in the experiments; whereas 
a groove was cut. by. the pick. in the Canavan’s 
Mine and Kinglassie sandstones, no impression beyond 
a shattering of the surface of the Maindy Pit rock 
resulted. No cloud ef fine dust particles was formed, 
such as produced the “ yellow flash” characteristic 
of the other quartzitic and one of the micaceous sand- 
stones. No ignitions have been obtained with an 
iron stone or with iron pyrites. 








THE GREAT NORTH ROAD OVER 
THE GRAMPIANS.* 
By Rosert Bruce, M.Inst.C.E. 


Tue reconstruction of the trunk road from Inverness 
southwards to near Blair Atholl in Perthshire involved 
bringing a length of about 78 miles up to a standard 
suitable for modern traffic requirements. The work 
was carried out under the auspices of the Ministry of 
Transport and the County Councils of Inverness-shire 
and Perthshire. General Wade constructed 250 miles 
of roads and forty bridges in the Highlands between 
1725 and 1733, including the Inverness-Perth road, 
which was begun in 1727. About a century later 
Thomas Telford was entrusted by the Government 
with the work of improving the road from Inverness to 
Perth. Another 100 years elapsed before works of any 
magnitude were undertaken the Government allocat- 
ing, in 1924, a 100 per cent. grant for the reconstruction 
of this road from Inverness to near Blair Atholl. 

The carriageway is 18 ft. in width, with 4-ft. verges 
in cuttings and 6-ft. verges on embankments. Out 
of the total length of 78 miles, 40 miles*are entirely 
new construction, and 38 miles have been strengthened 
and widened. The average width of the old road was 
12 ft., and very considerable realignment and regrading 
were necessary. The formation of the new carriageway 
consists of 3 in. of gravel sub-foundation, on which 
is laid 9 in. of hand-set block-stone pitching, which 
supports 3 in. consolidated thickness of bituminous 
macadam surfacing. At both edges of the carriageway 
12-in. by 12-in. haunching is formed with bottoming- 
stones. The surfacing was made with a matrix 
consisting of a mixture of 10 per cent. of bitumen and 
90 per cent. of tar, mixed hot, and laid immediately 
after mixing. Thereafter, the surfacing was sealed 
with a bitumen preparation, innocuous to fish life, 
and covered with hard stone chippings. 

All curves of 1,000 ft. radius or less are super- 
elevated. The road rises to a maximum level of 
1,506 ft. O.D. at the summit of Drumochter Pass, and, 
except for a few short lengths of the old road which 
were not regraded, the steepest gradient is 5 per cent. 
fora maximum length of 330 yards. The sharpest curve 
on the road is of 300-ft. radius, except where the road 
passes over or under railway-bridges, in which cases 
the alignment could not be improved without pro- 
hibitive expense. 

At five places the road was carried across peat 
bog, the maximum depth of which is 15 ft., on a 
reinforced-concrete raft. It was necessary to construct 
757 culverts of various types. An innovation, which 
proved to be an inexpensive type of culvert, consisted 
in the use of sheet iron and corrugated iron piping with 
concrete surround. 





_* Abstract of a paper read before the Institution of 
Civil Engineers on Tuesday, March 10, 1931. 
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@Of the sixty-three bridges two remain unaltered, 
three were replaced by culverts, sixteen were streng- 
thened and widened, and forty were entirely recon- 
structed on either the same or new sites. All the new 
bridges are of reinforced concrete, the exposed surfaces 
of the concrete being bush-hammered, and in some 
cases stone parapets are used. Bridge-widenings 
were also carried ‘out in reinforced concrete, and in 
most cases the old spandrel and parapet walls were 
carefully taken down and rebuilt. The old bridges 
that were widened were also strengthened by a 9-in. 
layer of reinforced concrete superimposed on the 
extrados after the latter had been hosed and cleaned, 
All the bridges are strong enough to carry the Ministry 
of Transport standard loading. The total expenditure 
on bridges was 102,7491. 

The work was carried out by contract, and for con- 
struction purposes the route was divided into seven 
sections, ranging in length from 6 to 16 miles. The 
Findhorn and Spey bridges formed one separate 
contract ; all the other bridges were included in the 
general contract for the section in which they were 
situated. The necessary labour was obtained from 
local and other employment exchanges, some of the 
men being transferred from Perth, Dundee, and 
Aberdeen. The maximum number of men employed 
at one time was 1,500, and they were housed and fed 
in camps at various places along the road. Construc- 
tion was begun in March, 1925, and the surfacing 
throughout the whole length was completed in the 
first week of October, 1928. The maximum length 
of surfacing laid in one week was nearly 3 miles. All 
the stone required for bottoming, pitching, regulating, 
surfacing, concrete, walling and bridges, amounting 
to approximately 400,000 tons, was obtained from 
sixteen quarries opened at various places along the 
route, eleven of which were equipped with plant 
for the production of the bituminous macadam sur- 
facing. The slopes of cuttings and embankments were 
sown with grass seed and planted with shrubs, and 
young trees were planted at suitable places on the 
roadsides. The total cost of the works amounted to 
654,476/., which is equivalent to an average cost of 
approximately 8,390/. per mile. 








LAUNCHES AND TRIAL TRIPS. 


‘* BRITISH SPLENDOUR.”’—Single-screw oil-tank motor- 
ship; four-cylinder opposed-piston oil engine supplied 
by Messrs. William Doxford and Sons, Limited, Sunder- 
land. Trial trip, February 27. Main dimensions, 456 ft. 
by 59 ft. 3 in. by 33 ft. Built by Messrs. Palmers 
Shipbuilding and lron Company, Limited, Hebburn-on- 
Tyne, for Messrs. British Tanker Company, Limited, 
London. 

‘** TRINIDAD.” — Twin-screw passenger and cargo 
steamer forservice at Trinidad ; triple-expansion engines. 
Launch, March 3. Main dimensions, 175 ft. by 32 ft. 
by 12 ft. 6 in. Built and engined by Messrs. Ferguson 
Brothers (Port Glasgow), Limited, Port Glasgow, to 
the order of the Crown Agents for the Colonies. 

‘“* OcENI.’’—Steel sternwheel passenger, cargo and 
barge-towing steamer; direct-acting compound-con- 
densing engine. Launch, March 5. Main dimensions, 
94 ft. 6in. by 17ft. by 4ft. Built and engined by Messrs. 
Harland and Wolff, Limited, Govan, Glasgow, for Messrs. 
The Nigerian Transport Company, Limited (Messrs. 
Elder, Dempster and Company, Limited). 

‘** Macpuoul.’’—Single-screw passenger motorship for 
service between Australia, New Guinea, and the Islands 
of the Pacific ; eight-cylinder, four-stroke, single-acting 
Harland-B. and W. Diesel engine supplied by Messrs. 
J. G. Kineaid and Company, Limited, Greenock. Trial 
trip, March 9. Main dimensions, 340 ft. by 51 ft. by 
31 ft. 6 in. Built by Messrs. Barclay, Curle and Com- 
pany, Limited, Glasgow, to the order of Messrs. Burns, 
Philp and Company, Limited, Sydney, Australia. 








THE AssocIATION OF Ex-SIEMENS’ Men.—The annual 
dinner of the Association of Ex-Siemens’ Men will be held 
at Gatti’s Restaurant, King William-street, Strand, 
London, W.C.2, on March 24, Particulars may be ob- 
tained from Mr. J. Snow Huddleston, Dagenham Dock, 
Essex. 

THe Puiatinc oF IRoN witH ALUMINIUM.—A new 
process for the plating of iron with aluminium has 
recently been evolved in Sweden. The process is the 
result of experimental work by Mr. H. Johansson, 
of Stockholm. The plating process is carried out at a 
temperature of 900 deg. C., and it is stated that the 
aluminium not only covers the surface of the iron effec- 
tively, but penetrates into the base metal to a certain 
extent. The resultant product it is claimed, resists 
oxidation, and the influence of corroding gases and 
fluids. The process has been subjected to a series of tests 
at the Sandviken Iron and Steel Works, and this concern 
has acquired the sole rights for Sweden, Norway, Den- 
mark and Finland, for the use of it in connection with the 
manufacture of cold-drawn and rolled tubes, and cold, 
drawn iron strip, which latter product is extensively 
used for the packing of pulp wood. At the present time, 
the process is being tested in connection with te manu- 
facture of hot-rolled sheets and such appliances as kitchen 
ranges, stoves, dairy utensils, and meat mincers. The new 
process is now in the hands of a new company, Messrs. 





Aktiebolaget Stockholms Aluminiseringsfabrik. 
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TEMPERATURE ON THE EXTRU- 


SION OF METALS.* 


By C. E. Pearson, M.Met., and J. A. SmyrTue, 
Ph.D., D.Sc. 


THE extrusion process is a well-known method of | 
producing rods, tubes, and other sections in a wide 
range of non-ferrous metals and alloys. Originating 
about the end of the Eighteenth Century, the process | 
was applied at first to the manufacture of lead rods, 
a screw-down plunger acting in a cylinder being 
employed to force the metal through a die. Later, 
tubes were produced by the addition of a mandrel to | 
the front face of the plunger. At first only soft metals 
could be treated, but a means was eventually found | 
by Dick to apply the process to brass and similar alloys, 
the technical difficulties arising from greatly increased | 
pressure and temperature being successfully overcome. | 
Extrusion presses in operation at the preserft time have | 
hydraulically operated plungers or rams, and are | 
extremely powerful. The direct method is the one | 
commonly employed. Since work on both direct and | 
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inverted extrusion is discussed in the subsequent pages, 
a brief description of each method may conveniently 
be included here. 

In the direct method, pressure is applied by means 
of a ram to a billet of metal lying in a strong cylindrical 
container, so as to cause a rod, or other section, to be 
extruded through a hard steel die fixed at the other 
end of the container. A pad or follower, is placed 
between the billet and the ram, so that by using a 
ram of smaller diameter than the follower, friction 
between the ram and the container is minimised. The 
addition of a mandrel to the face of the ram, which 
passes through a hole in the follower, enables tubes 
to be extruded, the billets for this purpose being cast 
with a central hole, or punched in the press to admit 
the mandrel. In the inverted method the container 
is closed at one end by a gag, and the die is placed 
between the billet and the ram, so that as the ram is 
advanced the die is pressed into the billet, causing the 
extrusion of rod through the die, whence it passes 
back along the hollow ram. 

The effect of these different arrangements on the 
conduct of the process and the flow of the metal is 
important. In direct extrusion the billet has to move 
forward relatively to the walls of the container with 
which it is in contact, and as the result of friction 





* Paper read before the Institute of Metals, London, 
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between the two, the inside of the billet is sheared 
through the outer portion. Genders* has shown that 
the advancing follower turns in this outer portion, 
so that it moves towards the centre of the rear end of 
the billet and is carried with the more rapidly moving 
central part into the die, where it frequently gives 


| rise to a defect which may extend over 30 per cent. 


or more of the extruded rod, due to the inclusion of 
The inverted 
process, on the other hand, involves no relative motion 
between the billet and the container, so that shearing 
along the sides of the billet is avoided. As the die 


| moves forward, the metal immediately in front of it 


flows through the die aperture, and the metal of the 
billet is disturbed only near the die. 

The main object in the present research has been 
to examine the phenomena of the extrusion of certain 
selected metals over as wide a range of temperature 
and pressure as possible, for it was felt that, with the 
precise control of these variables which is attainable 
in an experimental press, much information could be 
obtained which it is not possible to derive under 
industrial conditions. The metals so far studied are 
lead, cadmium, bismuth, and tin. They were drawn 
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NEAR THE DIE, EXtTRUDED 75 PER CENT. 
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4 IN REPRODUCTION. 


from commercial sources and were of a good degree of 
purity. The lead was ‘Chemilead,” containing 
99-99 per cent. of the metal. Bismuth contained 
99-9 per cent. of the metal. The tin was free from 
copper, and contained mere traces of iron, zinc and 
lead, and one-third part per million of arsenic. The 
cadmium contained a similar amount of arsenic, 
extremely small traces of iron and zinc, and was free 
from silver, lead, tin, and copper. 

The vertical extrusion press used in this work is 
shown in Fig. 1, annexed, arranged for extrusion 
by the inverted method. The cylindrical container 


/is not secured to the base block, but rests in a recess 


When direct extrusion was required, the 


which was similar to the gag but was slightly tapered 
in diameter from the front to the back face, as shown 
in the sketch of the die in the diagram. With this 
method the extruded rod was led away through the 
hole in the base block, whereas in the inverted method 
it travelled up the hollow ram and out by way of the 
guide block. Temperatures up to 350 deg. C. could 
be attained in the apparatus by means of a resistance- 
heater surrounding the press, as shown in the dia- 
gram. 

Inorder to secure as uniform a temperature as possible 
in the container and billet, layers of asbestos were 
provided at the bottom end of the base block, between 
the latter and the container, and between the die and 
the ram. The temperature was measured by means 
of a thermocouple inserted in a small hole drilled 
$4 in. from the inside wall of the container. The 
temperature was maintained stationary for some time 
before extrusion was begun. Owing to the large mass 
of the container, its temperature could be maintained 
constant within 1 deg. C. during an experiment. By 
trial against a second thermocouple inserted in the 
billet itself, it was found that the temperature readings 
from the thermocouple in the container were identical 
with those in the billet when a steady condition had 
been attained. 

The pressure required for extrusion was obtained 
by placing the apparatus between the compression 
blocks of a 100-ton Avery testing machine. In the 
experiments to be described the pressures referred to 
are the actual loads in tons applied on the beam of 
the machine, and require to be reduced by 18-4 per 
cent. to convert them to tons per square inch: on the 





* See ENGINEERING, vol. exii, page 487 (1921). 
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The rates of extrusion were measured in terms 
of the rate at which the ram moved into the cylinder, 
by means of a device on the beam of the testing machine, 
which gave a magnification of 38 times the. movement 
of the ram. 

The device consisted of a steel tape secured at one 
end to the far end of the beam and passing over a 
pair of pulleys. To the free end was attached a 
plummet bearing a pointer, which moved over a long 
scale. The units in which the rates are expressed 
on this scale are millimetres traversed by the pointer 
per minute. A rate of 100 units (per minute) corre- 
sponds with the complete extrusion of a billet 2-5 in. 
in length in about 25 minutes. The time intervals 
were determined by a stop-watch, and observations were 
usually taken at intervals of a minute. No attempt 
was made to take observations at rates greater than 
250 units per minute, since rapid deformation of the 
metal causes it to become heated near to the die, 
and thus nullifies the provisions made for control of 
temperature. 

The Flow of Metals during Extrusion—With the 
exception of the work of Genders, already mentioned, 
on the flow in solid brass billets during direct and 
inverted extrusion, previous investigations in this field 
have been confined to the direct process and to wax, 
plasticine, and composite metal billets, all of which 
possess certain obvious disadvantages as compared with 
metal billets of uniform composition. 

The authors were fortunate in finding a metal which 
is readily extruded over a considerable range of tempera- 
ture, billets of which, withdrawn from the press after 
partial extrusion, could be sectioned, and gave excellent 
macrostructures on etching, illustrating the manner of 
flow during extrusion. This metal is bismuth. It is, 
perhaps, somewhat surprising, on first consideration, 
that a metal which ordinarily behaves as an extremely 
brittle material should prove so suitable for this purpose. 
Actually, however, it was shown by Spring, many years 
ago, that bismuth could be extruded into the shape of 
thin rods which were sufficiently ductile to be tied into 
knots. In the order of plasticity of the metals, as 
determined by extrusion, Tammann places bismuth 
between cadmium and tin, an order which has been 
confirmed in the present work. The _ brittleness 
exhibited by bismuth to deforming forces in ordinary 
circumstances is due to ready cleavage parallel to the 
basal plane of the crystals. Apparently, under directed 
pressure in the confines of an extrusion-press there is 
no separation along the cleavage planes, and the metal 
undergoes plastic deformation. A further favourable 
feature of the metal is its low temperature of recrystalli- 
sation, which enables experiments to be conducted with 
eas> at relatively low temperatures, where its behaviour 
is similar to that of brass and other metals at much 
higher temperatures. 

Billets of bismuth, 2-5 in. in length, were prepared 
by casting the metal into the extrusion-cylinder itself, 
the bottom of the cylinder being closed for this purpose 
with a plate. The casting temperature was 310 deg. C. 
in all cases, and the cylinder was heated to 110 deg. C. 
before casting. In this way, uniform cast billets were 
obtained with chill crystals extending radially to the 
centre, which required machining on the top and base 
only. The billets were actually cast 4 in. in length, 
and discards of 0-5 in. from the top and | in. from the 
bottom were made, the large discard from the bottom 
being necessary to remove chill crystals, which had 
formed at right angles to the base plate. 

Flow during Direct Extrusion.—In order to examine 
the flow of the metal, a number of billets of bismuth 
were partly extruded through dies 0-4 in. and 0-257 in. 
in diameter, varying proportions being left unex- 
truded. These residues were sectioned, polished, and 
etched with nitric acid (1-1 specific gravity) in order 
to develop their macrostructure. One of these is 
shown in Fig. 2, annexed. This depicts a section 
of a billet of bismuth, near the die, extruded 75 
per cent. at 17 deg. C. In this method, where the 
billet has to move through the cylinder towards 
the die, the tendency is, as already mentioned, for 
the billet to grip the walls of the cylinder, causing the 
central portion of the billet to shear through the 
outer part. The evidence of this shearing is well 
marked in all the photographs. The central part of 
the billet is relatively undeformed until the die aperture 
is approached. A zone of almost undeformed metal is 
also present in the corner between the cylinder and the 
face of the die. The photographs of the bases of the 
billets show rings of the heavily-deformed metal spread- 
ing across the base. The face of the follower in these 
instances was smooth and polished. When, however, 
it was roughened with emery cloth there was no 
appearance of this deformed zone on the base. The 
closeness of fit of the follower in the cylinder had 
also an influence on the flow at the base. Further 





*It has not been considered necessary to express the 
pressures in tons per square inch, on the billet, since the 
conditions of the experiments as regards the form of die 
and aperture are necessarily arbitrary. 











reference will be made to these points in the section 
on defects. 

It is apparent that the work which has to be done 
is not used solely in forcing the metal to conform to the 
die aperture, but also in shearing it at the sides of the 
billet. The latter amount of work will be variable, 
depending at a given moment on the length of billet in 
the container. 

The Relation between Pressure and the Rate of Extrusion 
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with the observations of Genders on the flow of brass 
billets in the inverted process. 

Although it may appear that the flow of the metal 
is uniform throughout, three periods may actually be 
distinguished. The first is that of formation of the 
deformed zone at the beginning of the extrusion; the 
second covers the transference of this zone along the 
billet; the third begins when the deformed zone 
extends to the base of the billet. In this last stage, 





in the Direct Method.—When billets of lead and bismuth 
are completely extruded at fixed pressure, the rate of 
extrusion increases progressively from a low to a high 
value, and then falls rapidly as the end of the billet is 
reached. Moreover, the longer the billet used, the 
lower is the initial rate. As will be seen shortly, this 
initial rate is always much lower than that obtained 
in the inverted method at the same pressure, and 
approaches the latter only towards the end of the 
extrusion. This increase in the rate of extrusion is 
just what would be expected from the form of the flow 
as revealed by the macrostructure. As the billet length 
is reduced, and therefore the amount of shearing at 


if the face of the gag in contact with the base of the 
| billet is smooth and polished, flow takes place readily 
at its surface uniformly from the periphery towards 
the centre. If the gag is roughened, no appreciable 
flow occurs. The effects of these conditions on the 
rate of flow will be discussed in the next section. It 
was found that the rate at which the extrusion was 
| done was without effect on the type of flow. The effect 
of temperature on the form of the flow was also investi- 
gated, and found to be very slight, as may be seen from 
Figs. 4 and 5, annexed, which refer to the tempera- 
tures 170 deg. C. and 220 deg. C., respectively, and 
Fig. 6 which refers to 170 deg. C. A coarse recrystallisa- 
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In the case of lead, observation of the rate of extrusion 
showed that there occurred first of all a rapid rise 
in the rate to a value which then remained constant 
during the greater part of the extrusion. When about 
10 per cent. only of the billet remained unextruded, a 
change in the rate occurred when a polished gag was 
used. There was at this stage a temporary rise in the 
rate, which afterwards fell rapidly to a very low value, 
marking the end of the extrusion. With a rough gag, 
on the other hand, no rise in rate took place. Extrusions 
were never quite complete, since even with the highest 
pressures a small disc of the billet remained in the 
press. Curves a, b, c, and d, Fig. 7, on this page, show 
the variations in the rates with different pressures. 
Curves a, b, and c refer to experiments in which a 
polished gag was used, curve d to one in which the 
gag was roughened. 

The behaviour of bismuth was similar to that of 
lead in all but one respect—viz., instead of the initial 
rise in the rate of extrusion to a steady value there was 
here a fall in rate (Fig. 8). It is probable that the 
initial rise of rate with lead and the fall with bismuth 
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the side of the billet decreased, a greater proportion 
of the pressure becomes available in front of the die 
to cause extrusion, so that the rate of flow through the 
die increases. In this connection it is interesting to 
note that in direct extrusion presses, such as are usually 
employed for brass and similar materials, when specially 


hard alloys have to be treated requiring the full power | 


of the press, a short billet is more easily extruded than 
a long one. 
extrusion, it was found necessary to reduce the pres- 
sure continuously as the billet became shorter. 


mately 40 per cent. less than that applied at the 
beginning. 
Flow during Inverted Intrusion.—The experimental 
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| tion which has occurred in the deformed zone tends 


somewhat to mask the flow-lines at the higher tempera- 
ture. Billets of tin were also sectioned and examined, 
| and showed flow identical with that in bismuth. The 
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correspond with the period of formation of the deformed 
zone seen in the macrostructures. At first sight it 
would seem that in the case of bismuth the fall was the 
It of work-hardening of the metal in the deformed 
This view received support from the obser- 


of bismuth, and do not give satisfactory photo- | vation that a billet of the metal, partly extruded 


method used in studying flow n the inverted process | 


was similar to that already described under the direct 
method. A macro-etching of one of the billet residues 
is given in Fig. 3, on this page. This depicts a portion 
of the deformed zone of a billet of bismuth ext-uded by 
the inverted process at 17 deg. C., and 27 per cent. 
extruded. It is obvious from an examination of the 
macro-etchings that only a small amount of metal is 
actually flowing at any particular moment during the 


graphs. 
TABLE |,-—-Jnverted Extrusion of Lead Billets (2-5 in. in | 
length), Die aperture 0-257 in. diameter. Temperature 
I7 deg. C. 
= 3 
Load on Ram. Mean Rate of 
| (Tons). Extrusion. 
| (Units per minute). 
4 1-2 
5 5:8 
5:5 10 
6 20 
6-5 37 
7 56 (58) 
7°75 109 (107) 
8 199 


Notr.— Figures in parentheses refer to duplicate determinations. 


extrusion. In the early stages there is formed, adjacent | 


to the die, a zone of deformation, which, retaining 
its form and size, is transferred along the billet as the 
extrusion proceeds. 


zone of deformation, the remainder of the metal under- | pressure and temperature. A series of experiments at 
goes no flow whatever. The above is in close accordance | 17 deg. C. and at different pressures was first made. 


| The Relationship between 


at 17 
pte 8-5 in the undeformed portion to 12 at the 
| 


Pressure and Rate of 
Extrusion in the Inverted Method.—Billets of lead and 
Before its absorption into the| bismuth were extruded under conditions of constant | of which the curves in Figs. 7 and 8 are typical is 


deg. C., shows an increase in Brinell hardness 


entrance to the die aperture, where deformation is 


| greatest. 


| On the other hand, microscopic examination of the 
| metal near the die aperture showed it to have recrystal- 
| lised, the crystals being extremely small, so that an 


| increase in hardness as compared with the large 


_| erystals in thé cast condition would be expected. It 


was found, moreover, that both tin and cadmium 
exhibit similar behaviour to bismuth, and that all 
| three metals comport themselves in this way even 
|at temperatures not far from their melting points, 
| where the possibility even of momentary work- 
| hardening is remote. Thus, with respect to change in 
| initial rate of extrusion, lead differs from the other 
three metals, and it is of interest to observe that pre- 
liminary experiments on lead-tin eutectic show it to 
| behave in the same manner, as does also pitch, the 
| curve for which is given in Fig. 8. The main conclu- 
| sion to be reached from a large number of experiments 








| that in the inverted process, for a fixed pressure, the 
rate of extrusion tends to attain a steady value. Under 
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conditions of constant temperature and for a given | of the oscillation, and consequently the range of stress 


die aperture the rate is dependent on the pressure.* | could be given any desired value. 
The steady rates corresponding with various pressures} To carry out an extensive series of repeated loading 
for lead, at a temperature of 17 deg. C. and with a die | tests on complete laminated springs where, in some 
aperture of 0-257 in. diameter, are shown in Table I | instances, the leaves would have to be ground, would 
and plotted in Fig. 9, on the previous page. have been both troublesome and costly, so that it was 
. decided to simplify the procedure by making the tests 
(To be continued). on single plates only, the load being applied so as to 
| produce a uniform stress over a fair proportion of the 
FATIGUE, STRENGTH OF CARBON. |< Mapltc,themethod sloped wages shown 
AND ALLOY - STEEL PLATES AS | leaf of a spring and the clamps B and C were arranged 
USED FOR LAMINATED SPRINGS.7+ so that the load was applied at two points 12 in. apart, 
EE See ec ane yy nae |instead of being concentrated at the centre. This 
ae See) einer ee See | arrangement gave a uniform bending moment over the 
Introduction.—Tests carried out at the National central portion of the test-piece. A preliminary cali- 
Physical Laboratory in 1925 and 1926 on complete | bration of the test-piece was made by loading with 
laminated springs}, showed that the limiting ranges of | deadweights and observing the deflection and the 
stress obtained were only from 22 per cent. to 40 per | change of curvature produced. From the change of 
cent. of the ranges which the materials would stand in | curvature, the stress in the test-piece was calculated. 
the form of turned and polished specimens, and/| When the calibration was completed, the endurance 
appeared to indicate the existence of a source of weak- | test was carried out by running the machine at the 














ness in the outer skin of the plates of which the springs | 
were composed. The tests described in this paper 
were started in 1926, and were undertaken in order to | 


Fig./. SPRING-TESTING MACHINE. 
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required amplitude of oscillation. The test was 
continued until fracture occurred, or until 6 « 105 
oscillations had been completed. As the maximum 
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discover whether a substantial improvement could be 
made in spring plates by grinding or polishing them so 
as to remove the outer skin. Later, when such an 
improvement was found, the tests were extended to 
obtain information on the effect of heat treatment 
on the fatigue strength, when such treatment was carried 
out either before or after machining the surface of the 
plates. 

Method of Testing Spring Plates under Repeated 
Loads.—Repeated loading tests on complete laminated 
springs were made in a machine specially constructed 
for the purpose.§ In this machine, the springs under 
simple bending were supported on links fitted with 
ball-bearings and carried a dead load at the centre equal 
to the mean load to be imposed during the test. The 
centre of the spring was connected to a light spiral 
spring, the other end of which was subjected to a simple- 
harmonic motion having a period which could be regu- 
lated so that its ratio to the natural period of oscillation 
of the spring under test (and its load) could be main- 
tained constant. By varying this ratio, the amplitude 
* A factor of undoubted importance, which has not 
yet received adequate attention, is the form of the face 
of the die leading to the die aperture. In the present 
work a standard form of die was used, with a flat face and 
the edges of the aperture very slightly radiused. 

+ Paper read before the Institution of Mechanical 
Engineers on Friday, February 20, 1931. Abridged. 

} “‘ Static and Endurance Tests of Laminated Springs 
made of Carbon and Alloy Steel,’”’ by R. G. Batson and 
J. Bradley, Department of Scientific and Industrial 
reeeeeety Engineering Research Special Report No. 13, 

§ “ The Effect of ‘ Nip’ on the Mechanical Properties 
of Laminated Springs,’ by R. G. Batson and J. Bradley, 
Department of Scientific and Industrial Research, 
Engineering Research Special Report No. 11. 
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rate at which a test could be run was 200 oscillations 
per minute, it was decided, in order to expedite the 
work, to construct an entirely new machine running 
at 1,000 to 1,500 oscillations per minute.* The stress 
was calculated from the alteration in the radius of 
curvature of the test-piece. 


TESTS. 


~— 


Two series of tests have been made, namely: (A 
tests to ascertain the effect of grinding away the outer 
skin of the plate on the limiting range of stress under 
repeated loadings, and (B) tests to discover if the 
“ surface effect ” of heat-treated spring plates was due 

| to the heat treatment. 

Series A.—The tests in this series were made on 0-6 

‘per cent. carbon steel and _ silico-manganese steel. 
Particulars of the steels used and a schedule of the 
| tests made are given in TablesT and II. The results of 
| the fatigue tests are summarised in Table IV, on 
| page 406. With the exception of material DIE, the 
tests were made in the high-speed machine at 1,000 to 
| 1,500 repetitions of stress per minute. The tests on 
DIE were made at 200 repetitions of stress per minute 
in the machine used for testing complete laminated 
|springs. The machined test-pieces of materials 
| DSN1 and DSN2 were left with a ground finish ; 
the other machined test-pieces were milled and finished 
with emery cloth. Material DPH was also tested in 
Wohler machines on turned test-pieces, and gave a 
limiting range of stress of + 46,000 lb. per square inch. 
The range for the same material, when tested as spring 
| plates with j;-in. removed from the surface, was 
+ 44,000 Ib. per square inch (see Table IV). The 
limiting ranges of stress for the other materials in 





| DPH.. 


Table IV when tested with j,-in. removed from the 
surface, were such as would be expected from machined 
test-pieces of those materials. It was evident, there- 
fore, that, by machining {; in. from the surface, the full 
intrinsic fatigue strength of the steel spring plate was 
obtained. The results showed that, with the materials 
used, the surface layer of the plate was the cause of a 
greatly reduced fatigue strength, which was between 
approximately one-quarter and one-half of the ‘* intrin- 
sic ’’ value of the steel. 

The fatigue range of the silico-manganese steel plates 
showed less reduction due to the skin than the carbon 
steels. It was noticed that the silico-manganese plates 
were much more smooth and free from initial curvature 
than the carbon-steel plates, and it was stated that the 
silico-manganese steel plates had been heat treated in an 
atmosphere which tended to reduce decarburisation to a 
minimum. It cannot be concluded from the experi- 
ments that silico-manganese steel produces less ‘* surface 
effect ’’ than the plain carbon steel, because results on 


another batch of silico-manganese steel gave a 
TaBLe I.—Series A. 
Cross- 
Toc de sectional Brinell Tests 
Br ' “wy Dimen- Hardness Carried 
Bas ; 2 sions No.* out. 
of Plate. 
Inches. 
DIE .. 0-62 percent.car- 2 3 340 to 360 | (a) and (db). 


bon commercial 
spring steel (har- 
dened and tem- 
pered) 

0-57 per cent. car- 
bon spring steel 
(unhardened) 


217 to 220 | (a) and (»). 


DSN1 | 0-61 percent.car- 2 2 350 to 370 («@).(4) and (e) 
bon commercial and special 
spring steel (har- hardness 
dened and tem- tests. 
pered) 

DSN2 ne po = # 460 to 490 (a) and (b) 
and special 
hardness 
tests. 

DYY Silico- manganese 2 Fy 390 to 400 | (a) and (0). 


spring steel 

plates (hardened 

in oil at 900 deg. | 

C., tempered at 

540 deg. C.) 
* 10-mm. ball at a pressure of 3,000 ke. for 30 seconds. 
Tests (a):—Determination ot limiting tatigue range under 
repeated loadings in the condition as received, i.¢., with the 
surface untouched. 
Tests (+):—Determination of limiting fatigue range under 
repeated loadings with 0-062 in. machined from the surtace. 
Tests (¢):—Determination of limiting fatigue range under 


' repeated loadings with 0-012 in. machined from the surface. 


TaBLe II.—-Chemical Analyses of Stecls (Series A). 
Test Coil e535, . 2 Phos- Manga- 
Mark. Carbon. Silicon. | Sulphur. phorus. nese: 
Per cent. Per cent. | Per cent. | Per cent. | Per cent. 
DIE 0-62 0-093 0-038 0-049 0-65 
DPH | 0°57 0-070 0-040 0-043 0-62 
DSN ..it o.e . ‘ 027 Ra 
DSN2 |. 0-61 0-080 0-039 0-037 0-86 
DYY 0-51 1-85 0-026 0-038 0-84 
reduction of the same order as that obtained with 
the 0-6 per cent. carbon steel. The results on 


spring plates confirmed those obtained on complete 
laminated springs, on which it was estimated} that the 
limiting range of stress in the master leaf was from 
0-22 to 0-40 of the limiting range of stress obtained on 
turned test-pieces of the same materials. 

Hardness of Skin and Percentage of Carbon in Skin.— 
In order to determine if the hardness of the skin differed 
from that of the material under the skin, tests were 
made on the hardened and tempered plates DSN] 
and DSN2. The tests were made in a Vickers hardness 
machine by using a pyramidal diamond and a load of 
30 kg. The test-pieces were prepared on a surface- 
grinding machine by grinding a surface inclined at an 
angle of approximately 1 deg. to the original surface 
(see Fig. 3). Hardness impressions were made at various 
positions on this surface corresponding to known depths 
below the original surface of the plate. The results are 
shown plotted in Fig. 4 against the depth below the 
surface. It was not possible to state the exact hardness 
of the surface as the depths of the impressions were 
approximately 0-002 in., but the results showed that 
the hardness fell very rapidly near the surface, as 
indicated in Fig. 4. The carbon content of a layer 
0-012 in. thick, machined from the surface of plates 
DSN1, was determined by chemical analyses and found 
to be 0-41 per cent., as compared with 0-61 per cent. for 
the “ body” of the plate. These results appeared to 
indicate that the ‘“ surface effect’? might be due to a 
decarburised skin. 





+ Engineering Research Special Report No. 13 (Table 





| © See ENGINEERING, vol. cxxvii, page 36 (1929). 
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Series B: Tests to Discover if the Surface Effect of 
Heat-Treated Spring Plates was due to the Heat Treat- 
ment.—Fatigue tests on complete chrome-vanadium 
springs had indicated* that any improvement obtained 
by grinding the leaves before heat treatment was only 
very small. The limiting range of stress in the master 
leaf was increased from 36,000 lb. per square inch 
to 37,500 lb. per square inch, with an approximate 





intrinsic range of stress for the material of 123,000 Ib. 
per square inch. These results were not regarded as | 
conclusive, and a series of tests was made on 0-60 


noted that the “surface effect’? with the silico- 
manganese steel in Series B was more pronounced than 
that obtained with the previous tests on this type of 
steel (given in Series A). The two batches of steel 
were supplied by different makers. 

Considerable difficulty was experienced by the steel- 
makers in heat treating the 0-57 per cent. carbon spring 
steel after the surface had been machined. Four 
batches were machined and heat treated before a 
batch with a sufficient number of sound pieces was 
obtained. The steel maker reported with regard to the 


TABLE 1V.—SumMary or RESULTS (SERIES A). 





Estimated Limiting Range of Stress. 
Lb. per Sq. In. | 
| Ratio ot Fatigue 

















oa Brinell 
Mark. | Material. Hardness e | Ranges (a) to (6). 
| No. Surface Untouched 0-062 inch Removed! 
(a). from Surface (0). | 
DIE .. oh | 0-62 per cent. carbon steel (hardened | 
| and tempered) ..| 340-360 | 10,000 to 40,000 10,000 to 95,000 0-35 
DPH.. --| 9 ‘57 per cent. ¢ arbon steel (unhar- | | 
dened) . 217-220 + 25,000 + 44,000 | 0-57 
DSNI1 | 0-60 per cent. carbon steel (hs ardened | 
and tempered) ; 350-370 0 to 42,000 0 to 128,000 0°33 
DSN2 0-60 per cent, carbon- steel (hardened 
and tempered) 460-490 0 to 30,000 0 to 146,000 0-21 
DYY ..| Silico-manganese steel (hardene dand { 0 to 110,000 0°57 
tempered) .. ; 5 - 390-400 0 to 63,000 é or 
Lo to 123,000 0-51 
TABLE V.—-CHEMICAL ANALYSES OF STEELS iceman bias 
Chemical Analyses. 
Test Mark. Particulars of Steel. 
Carbon. Silicon. Sulphur. Phosphorus. Manganese 
Per cent. Per cent. Per cent. Per cent. ° Per cent. 
EGT .. Silico-manganese .. 0-53 2-06 0-032 0-040 0-81 
ELR .. Carbon stecl ea 0-57 0-07 0-040 0-43 | 0-62 
TABLE VI.—Sertes B. 
Coose-coctional Brinell Hardness 
e held sihinan ait GAR Dimensions : deg veep Conditions of Plate under which Fatigue 
Test Mark Particulars of Steel. of Plate. —. r Ma low Toate were Made. 
Toshes. 1e Surface. 
EGI .. .. Silico-manganese steel (har- 2x4 420 (1) Plates hardened and tempered as rolled 
dened and tempered) (surface untouched). 

420 (2) Plates hardened and tempered as rolled 

and ;,-inch machined from surface. 
| 408 (3) Plates hardened and tempered after 
| removing ,,-inch from surface (tested 
without further machining). 

408 (4) Plates hardened and tempered after 
removing ,'.-inch from surface (plates 
further machined before test). 

ELR .. oa 0- 6 ‘per ‘cent. carbon steel : 2 x a ; 468 (1) As above. 
| (hardened a tempered) 468 (2) As above. 
} 464 (3) As above. 
| 464 (4) As above. 
TABLE VILI.—Summary oF RESULTS (SERIES B). 
-_ : ss sr oe 
| Brinell Hardness Kstimated Limiting Range 
Mark. Materia!. Condition of Test-pieces. | Number below of Stress. 
| the Surface. Lb. per Sq. In. 
Z 
RGI ..| Silico-manganese steel (1) Heat treated as rolled (surface 420 Oto 41,000 
(hardened and tem- untouched) wae oe to (2 
| pered) | (2) Heat treated as rolled (surface 420 | 0 to 108,000 
| machined) | 
(3) Heat treated after machining 408 Oto 39,000 
(no further machining) | Ratio &) to (4) = 
(4) Heat treated after machining 408 Oto 99.000 0-392 
(surface further machined) 
ELR aa “Carbon stecl (hardened | () Heat treated as rolled (surtace 468 0 to 60,000) Ratio (1) to (2) = 
| and tempered) untouched) | 0-57. 
| ¢ 2) Heat treated as rolled (surface | 468 0 to 105,000 
| machined) 
| (3) Heat treated after machining 464 Oto 52,000) Ratio (3) to (4) = 
| (no further machining) | 0-58. 
| (4) Heat treated after machining | 464 Oto 90,000 
| (surface further machined) | | 
} 
per cent. carbon steel and silico-manganese steels. | last batch as follows :—(a) There was a tendency for the 


Particulars of the steels employed and a schedule of 
the tests carried out are give: in Tables V and VI. 

A summary of the results of the fatigue tests is 
given in Table VIII. The results confirmed those ob- 
tained on the complete chrome-vanadium steel lami- 
nated springs, and showed that the improvement in the 
fatigue resistance of plates with the skin untouched 
after heat treatment, due to machining the plates before 
heat treatment, was only very small. The general 
conclusion appeared to be that “ surface effect” was 
produced by heat treatment. All the heat treatments 
were carried out in the manner adopted for the produc- 
tion of laminated springs, and such heat treatments 
were made by well-known spring makers. It was 








* Table XIII loc. cit. 


(b) The plates which cracked showed 

No normalising or other treatment 
was employed prior to hardening. (c) In several cases 
the fractures showed slight longitudinal cracks. 
Whether these were connected with defects along the 
plates or with the tool marks was not determined. 
(d) A bend test on a broken piece which, however, 
had been given the full treatment, did not show as 


plates to warp. 
|a coarse fracture. 


|much ductility as was expected. 


Conclusion.—The results of the investigation showed 
that the conditions of the surface layer of spring-steel 
plates was the principal factor in causing the fatigue 
resistance of complete laminated springs to be con- 
siderably below that which would be expected from the 
known mechanical properties of the material of which 
they were composed. These results suggest a probable 








explanation of the fractures of laminated springs in 
practice, in the very low limiting ranges of stress 
obtained from unmachined plates compared with those 
given by machined specimens upon which no doubt the 
data of design have been hitherto based. The thickness 
of the deleterious layer was found to be small. It was 
practically completely removed by machining 4 in. 
from the surface, and in most cases it was probable 
that a much thinner layer (10 to 15 thousandths of an 
inch) would be sufficient. The “ surface effect ’’ was 
found to be produced by hardening and tempering. 
Only slight improvement (if any) was obtained by heat- 
treating the spring plates after a thin layer had been 
machined from the surface of the rolled material. 

In conclusion, the authors desire to acknowledge the 
advice and encouragement received from Sir T. E 
Stanton, C.B.E., F.R.S., Chairman, and from the other 
members of Panel No. 2 of the Springs Research Com- 
mittee; also the willing assistance given by various 
spring-steel manufacturers in the heat treatment of the 
steels. 








THE EFFECT OF ARTIFICIAL AGEING 
UPON THE RESISTANCE OF SUPER- 
DURALUMIN TO CORROSION BY 
SEA-WATER* 

By Dr.-Ing. K. L. MEISSNER. 


Some years ago the author investigated the resistance 
to corrosion of Lautal and Duralumin as a function 
of the ageing treatment. In this investigation, an 
abbreviated corrosion test was used, viz., the oxidising 
sodium chloride test in its original form, as proposed 
by Mylius. This test is based only on the determination 
of the loss in weight, and such a method can be reliable 
only if the sample is uniformly attacked or dissolved 
by the corroding medium. If the corrosion is of another 
kind—as is generally the case, especially with sea- 
water—the determination of the loss in weight alone 
is not sufficient to give an accurate figure for the 
resistance to corrosion, especially if intercrystalline 
corrosion is taking place. It is well known that a 
material may often be severely attacked by intercrystal- 
line corrosion with no, or with only a few, external 
signs of corrosion attack. All tests, therefore, which 
are based only on the determination of loss in weight 
seem to be very unreliable. Furthermore, it has been 
stated by Rackwitz and Schmidt that the Mylius test 
in its original form is rather inaccurate, and that it 
depends on a variety of different factors which affect 
the results, and which are very difficult to reproduce. 

When investigating the effect of artificial ageing on 
the mechanical and chemical properties of super- 
Duralumin (the first part of the results obtained has 
been published recently}) the author, instead of using 
as corroding medium a synthetic solution prepared in 
the laboratory, carried out his tests in the North Sea 
at the Isle of Norderney. It will be recalled that 
Duralumin containing more than 0-5 per cent. of 
silicon, and aged artificially, is known as “ super- 
Duralumin.” Ninety-three strips of super-Duralumin 

250mm. by 27mm. by 2 mm., were soaked for 20 minutes 
at 500 deg. C., quenched in cold water, aged at room 
temperature, and then artificially aged for 20 or 40 
hours at 50-200 deg. C.; they were then fixed in a 
wooden frame and exposed to the attack of the sea- 
water at ebb and flow of the tide. The samples were 
thus in the water for about 7-8 hours and in the air 
for 4-5 hours. The corrosion time was about three 
months, from January 7 until April 8, 1930. 

The degree of corrosion was determined by the 
following methods : (1) The appearance of the surface ; 
(2) the loss in weight; (3) the reduction in tensile 
properties (yield-point, tensile strength, elongation) ; 
(4) the microscopic examination of the kind of corro- 
sion. The results obtained were surprising. At first sight 
it was evident that a few consecutive numbers of each 
series, namely, Nos. 19-33, were more severely affected 
than all the other strips. The type of corrosion was also 
quite different. These specimens had been artificially 
aged, one series for 20 hours at 125 deg., 140 deg., and 
145 deg. C., and the other series for 40 hours at 125 deg. 
and 140 deg. C. Specimens No. 22-24, which had been 
aged for 40 hours at 125 deg. C. showed much more 
pronounced corrosion than Nos. 19-21, which had been 
aged for 20 hours at the same temperature, thus showing 
clearly the effect of the longer ageing period. This 
phenomenon could still be observed on Nos. 31-33 
(20 hours at 145 deg. C.), but had disappeared on 
Nos. 34-36 of the 40-hours series. It will be seen, 
therefore, that this form of corrosion only takes place 
within a definite narrow range of temperatures which 
is slightly influenced by the ageing period. In both 
cases the specimens tempered at 140 — C. were most 
affected. It was found that Nos. 25 and 30, which 
nalong to the 140 deg. C. strips, showed a different 








= Renee read before the Institute of Metals, London, 
on Thursday, March 12, 1931. Abridged. 
+ See ENGINEERING, vol. cxxx, page 473 (1930). 
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surface appearance from those which were not artificially 
aged or tempered at lower or at higher temperatures 
than the critical range. Whilst all the other strips 


Fig. 4. CHANGE IN WEIGHT. 
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showed an increase in weight, due to the fact that | factor influencing the resistance to corrosion. 
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The 


they held a part of the corrosion products beneath | character of the curves is very similar, which proves 


the surface. 


| that the result of the corrosion test is by no means 


The only exceptions are Nos. 19-21 and No. 31. The |fortuitous, but must be caused by certain natural 
fact that Nos. 19-21 showed a loss in weight, whilst | laws. 


Nos. 22-24 showed an increase, proves the statement, 
** pock-form corrosion ” | surface or the loss in weight, from the practical point 


mentioned above, that the 


Still more important than the appearance of tha 


was more pronounced for the 40-hours samples of | of view, is the investigation of the tensile properties, 








Ageing Period oe 


125 deg. C. The maximum of the increase in weight is ' and a comparison of these with the tensile properties 


Fig.5.YIELD-POINT. AGEING PERIOD 20HOURS. Fig.6.YIELD-POINT. AGEING PERIOD 40 HOURS. 
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still had a rather smooth surface, the specimens of the | at 140 deg. C. in both cases, which is quite in accordance , of uncorroded strips. The latter have already been 
critical temperature range showed a rough pocked| with the external appearance. The results of the | communicated in the previous paper by the author.* 

surface. For this reason, it was not possible to remove | determination of the loss in weight are shown diagram-| Typical results are shown in diagrams Figs. 5, 6, 
the corrosion products quantitatively from these | matically in Fig. 4,on this page. It may be seen from | 8, 10, 11, and 12, reproduced above, Figs. 5 to 10 
strips, and hence they are the only specimens which| the diagram that the ageing period is not the chief ie ean *loc.cit. 











giving the absolute values for the tensile properties, 
and Figs. 11 and 12 the percentage reduction of these 
properties. The curves of the uncorroded material are 


repeated in Figs. 5 to 10 as dotted lines in order to show | 
readily the absolute diminution of each property as | 
caused by corrosion. It can be seen from the diagrams | 
that the curves of the corroded specimens in general, | 


follow the curves of the uncorroded material with the 
exception of the strips which had been tempered within 
the critical range. There is always a minimum at 140 
deg. C. Further, it is in accordance with the loss in 
weight (Fig. 4) that the reduction of the tensile pro- 


perties, at least of yield point and tensile strength, | 
higher temperatures, as for | 
example from 150 to 175 deg. C., than at lower tem- | 


should be greater at 


peratures up to 100 deg. C. 


The critical range between about 100 deg. and 150} 


deg. C., and its effect on the mechanical properties 


can be seen most markedly in Fig. 11, which shows, | 


very sharp maxima at 140 deg. C. for yield-point and 
tensile strength of both periods of ageing. The form 
of the curves of the reduction in elongation (Fig. 12) 
is very striking. 
at 140 deg. C., or between 125 and 140 deg. C., respec- 
tively, followed by a minimum and a second maximum 
which are in both cases 10 deg. C. lower for the longer 
ageing period. The chief conclusion is, therefore, that in 
the ageing treatment of super-Duralumin a critical range 


exists between 100 deg. and 150 deg. C., and especially | 


at 140 deg. C., which has a very deleterious effect on 
the resistance to corrosion by sea-water. It is very 
surprising that such a range should occur at medium 
temperatures, and it is of practical interest in that it 
is just in this range that the most frequently used 
temperatures occur. 

The author’s previous investigations with Lautal, 
the result of which was verified later for Aeron (copper 
4 per cent., silicon 1 per cent.) by Scheuer, caused 
him to think that the resistance to corrosion of such 
alloys would be diminished with increasing ageing- 
temperatures. The cause was found in the growing 
coalescence of the CuAl, particles. In the same way 
that a critical dispersion is thought to exist for the 
hardness which is obtained on ageing at definite 
elevated temperatures, so a chemical critical dispersion 
was suggested by the author which was thought to 
be much higher than the mechanical one. The results 
of the experiment in natural sea-water, which is 
certainly a better and more reliable method than 
abbreviated tests, have shown, however, that there 
exists a certain narrow range of temperatures which is 
distinctly lower than the mechanical critical dispersion 
(see Figs. 5 to 8), and which is much more detrimental 
to resistance to corrosion than the higher temperatures. 
This result was totally unexpected. 

Microscopic examination of the corroded samples 


There are at first the same maxima | 
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of a three-position switch, which is fixed to the housing 
containing the transformer. This regulation is so 
effective that, it is claimed, galvanised iron can be 
| Satisfactorily welded without burning off the zinc 
coating. Moreover, when the switch is on “low,” 
wire goods, such as lamp guards, can also be welded 
without difficulty. As the power factor is excep- 
tionally high, over 85 per cent., there is no disturbance 
on the line when the circuit is closed and very uniform 
welds are obtained. 

The welder illustrated is 17 in. high by 21} in. wide 
by 35 in. long and the length of the arms is 12 in. 
It has an electrical loading of 5 kw. and the standard 
model is designed for connection to a 220-volt 60-cycle 
| circuit, though it is, of course, easily adaptable to any 
| voltage or frequency. The electrodes are water cooled, 
| the upper one being mounted on a movable arm so that 

it can be lowered on to the work by depressing a treadle, 
| which is normally fixed below the bench at floor level. 
| The pressure exerted by this treadle can be adjusted 





showed that in all tempered strips intercrystalline | by @ set-screw at the rear of the machine, while its 
corrosion occurred, whilst the specimens aged at room | depression causes a finger to come in contact with a cam 
temperature were only attacked by pitting, as shown, | Which in turn is connected to the moving contact of 
in Fig. 13, on page 407. Although holes similar to | @ Switch, thus closing the electrical circuit. When the 
those formed by pitting were found in many of the | weld is completed the treadle is returned to its off 
tempered strips, it was evident that intercrystalline | position by a spring and at the same time the switch 
corrosion was the primary form, and that holes were | 18 opened. It may be added that both this switch and 
formed only by breaking out of larger parts which | the transformer are completely protected from acci- 
lost their connection owing to intercrystalline corrosion. | dental contact. 
A photomicrograph showing this is given in Fig 17, 

on page 407. Both photographs were taken from 

unetched samples. | 











CATALOGUES. 


Power-Factor Correction.—A new leaf catalogue of 
condensers for power-factor correction is to hand from 
THE DYER BENCH SPOT WELDER | Messrs. British Insulated Cables, Limited, Prescot, 

* | Lancashire. 

: W ELDING as a means of joining two similar or dis- Road Studs.—A circular illustrating forged road studs, 
similar metals together has now been found to possess | made of nickel chrome steel is to hand from Messrs. 
so many advantages from both the mechanical and | Daniel Doncaster and Sons, Limited, Penistone-road, 
economic points of view that it is not surprising that an | Sheffield. 
increasing number of machines are being designed for| Switchgear.—Messrs. Ferguson, Pailin, Limited, Higher 
effecting this operation by one or other of the available | Openshaw, Manchester, have issued a catalogue section 
processes. Though in certain cases welding can most | dealing specially with cellular-mounted round-tank oil 
efficiently be carried out by the oxy-acetylene or oxy- | citcuit breakers suitable for all type of cubicles or for 
hydrogen flame, in others the electric arc or resistance | P"e! or wall mounting. 
welder offers advantages, quite apart from the fact Lubricating Appliance——An appliance for greasing 
that the modern machines used for this purpose are | colliery-tub axle journals is shown in a catalogue received 
designed so as to be both compact and self-contained | from Messrs. Hadfields, Limited, Sheffield. The grease 
and are very convenient in operation. | is applied and the superfluous amount wiped off as the 


a : : m |tub is run over the rails under which the greaser is 
A further step forward in this direction has been | vem i wales , oe 


made by the introduction of the bench-type spot | 
welder, a view of which is given in the accompanying 








| Condenser Tubes.—A pamphlet describing the manu- 
facture and properties of ‘‘ Alumbro’”’ condenser tubes 


illustration. This is manufactured by the Dyer 
Welding Machine Corporation, Independence, Missouri, 
U.S.A., whose British agents are Messrs. Thomas 
Binks and Company, Limited, 92, 
Glasgow. As will be seen, this welder is designed for 
fixing to a bench, an arrangement which, it is claimed, 
enables the various parts to be joined together at the 


Union-street, | 


| is to hand from Messrs. I.C.I. Metals, Limited, Smethwick. 
| The material is an alloy of copper, zinc and aluminium 
| which, it is stated, has been found very effective in resist- 
ing corrosion. 

Foundry Machine.—A sand rubbing machine for pre- 
paring foundry sand and mixing new and old sand, both of 
| which may be wet, is described in a special catalogue 





received from Messrs. The Universal System of Machine 
Moulding and Machinery Company, Limited, 13-15, 


C.2 


Wilson-street, London, E.C.2. 


place where they are assembled, thus saving time. The 
price of the machine is also necessarily somewhat 
cheaper than in the case of a welder of the normaltype.| ; , P 
r 3 . tr . 7 Electric Motors.—We have received a new priced list 
a pan — making 1,000 welds per hour on | of induction motors from Messrs, Asea Electric, Limited, 
No. 16 gauge sheet, t ne Variation in heat necessary for 5, Chancery-lane, London, W.C.2. The sizes range from 
the different metals being obtained through the medium | }-horsepower to 120 horse-power ; for single phase and 








switchgear, 
immersed starters, is listed, with prices. 

Reducing Gears.—Two lists of single reducing, or 
increasing, gears with helical teeth of broad or narrow 
type are to hand from Messrs. David Brown and Sons 


polyphase supplies; and including oil 


(Huddersfield), Limited, Huddersfield. These gears are 
enclosed in strong housings with rolled bearings and auto- 
matic lubrication, and are made in a good range of sizes. 


Machine Tools.—A catalogue of machines for planing 
railway axle boxes, to hand from Messrs. The Butler 
Machine Tool Company, Limited, Halifax, shows a 
24-in. planer and a 32-in. crank shaper, both fitted, if 
required, with jib crane to lift 10 cewt. The company 
has also issued a small album of 16 photographs of machine 
tools. 

Horizontal Oil Engines.—A catalogue of horizontal- 
type heavy-oil engines for driving the refrigerating 
machinery on shipboard is to hand from Messrs. The 
Premier Gas Engine Company, Limited, Sandiacre, 
Nottingham. The engines are built in combinations 
of 3, 5, 6 or 8 cylinders up to 1,000 h.p. The examples 
illustrated are of 310 h.p. and 750 h.p. 

Turbine Pumps.—A catalogue of single-stage turbine 
pumps for general and factory purposes is to hand from 
Messrs. Rees Roturbo Manufacturing Company, Limited, 
Wolverhampton. These pumps are made in a very wide 
range of sizes from ?-in. suction pipe upwards, and are 
very simple in construction. They are supplied on base 
plates for any of the usual forms of drives. 

General Engineering.—We have received a number of 
circulars from Messrs. Maschinenfabrik Esslingen, Ger- 
many, illustrating their products with brief descriptive 
matter. These products include steam locomotives, 
electric rail cars and trucks, electric road vehicles, air 
compressors, refrigerating machinery, boilers, tanks, 
chemical vessels, bridges and steel structures. 


Pumps.—A number of leaf catalogues are to hand from 
Messrs. The Barnes Manufacturing Company, Mansfield, 
Ohio, U.S.A., describing plunger, centrifugal and dia- 
phragm pumps, which they supply with portable equip- 
ment, for many special purposes in connection with agri- 
culture, road work, &c. In most cases they can be taken 
off the trucks and operated as stationary pumps. 

Brakes and Signals.—Of two further catalogue publi- 
cations issued by Messrs. The Westinghouse Brake and 
Saxby Signal Company, Limited, one describes the colour- 
light signalling system installed on the suburban area 
of the Southern Railway, and the other the vacuum servo 
brakes for road vehicles. The vacuum brake can be 
extended, where trailer vehicles are attached, to either 
or both vehicles. 


Surface-Grinding Machine.—An exhaustive description 
of the vertical-spindle, high-power, surface grinding 
machine made by Messrs. The Blanchard Machine 
Company is to hand from their agents, Messrs. Burton, 
Griffiths and Company, Limited, Montgomery-street, 
Sparkbrook, Birmingham, who have also sent a circular 
illustrating the adjustable spanners made by Messrs. 
Crescent Tool Company. 

Railway Electrification—A description of the Christ- 
church-Lyttleton railway line, as re-equipped for electric 
traction, has been issued as part of their catalogue publi- 
cations by Messrs. The English Electric Company, 
Limited, Stafford, who supplied the whole equipment. 
The line is seven miles long, and is worked by six loco- 
motives taking current from an overhead line. The 
locomotives now work on an average of 508 miles per 
week, the maximum distance recorded for one locomotive 
in one week being 990 miles. The company has also 
issued a catalogue of oil-immersed switch fuses for pres- 
sures up to 33,000 volts. 
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THE RATIONAL REINFORCEMENT 
OF CONCRETE. 


In a paper, entitled “ Le ferraillage rationnel du 
Béton Armé,’”’ which was published in the September- 
October number of the Annales des Ponts et Chaussées, 
M. Fernand Dumas considers more especially the 
distribution and arrangement of the steel in the 
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but, in the case of a reinforced-concrete beam, the 
structure is not uniform, since the whole of the ten- 
sions due to the bending forces are assumed to be 
taken by the steel work. Hence, whilst above the 
neutral axis the stirrups should start from the axis 
at an angle of 45 deg. and curve up so as to meet 
the upper surface of the beam at a right angle, 
below the neutral axis they should be continued to 





Fig.3. 






































409. 


In the case of struts and frames, in which members 
may be subjected to normal thrusts and tensions 
as well as to bending moments, similar considera- 
tions apply. On the tension side of the neutral axis, 
the stirrups should make an angle of 45 deg. with 
the direction of the latter, and be turned up to meet 
at right angles the surface on the compression side. 

Coming next to simple struts, these are necessarily 
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secondary reinforcement necessitated by the shear- 
ing forces. The current hypothesis is that concrete 
cannot be relied upon to resist tension, and its 
tensional strength is generally ignored in computing 
the strength of reinforced beams and frames. The 
reinforcement therefore should logically, M. Dumas 
points out, be disposed along the tension lines of 
principal stress. This condition is not even approxi- 
mated to where the stirrups are perpendicular to 
the neutral axis of the beam, and there is conse- 
quently an uneconomic use of the steel. Optical 
methods make it possible to map out the lines 
of principal stress in a uniform rectangular beam. 
These all cut the neutral axis at an angle of 45 deg., 


the main steel reinforcement as straight lines making 
an angle of 45 deg. with the axis of the beam, as 
indicated in Fig. 1. 

Similarly, in stopping off bars of the main rein- 
forcement they should never be made to terminate 
parallel with the upper surface of the beam, as 
indicated on the upper diagram of Fig. 2, but should 
be turned first at an angle of 45 deg. to the neutral 
axis and then bent round further, so as to end at 
right angles to the upper surface of the beam as 
indicated in the lower diagram of the same figure. 
The arrangement shown on the left hand side of the 
figure is, however, correct if the beam is encastré 
at the ends. 
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subject to shears in planes which make less than a 
right angle with the line of thrust. Any shear can 
be resolved into a tension and a compression at 
right angles to each other. From symmetry, the best 
arrangement of metal to take the tensions will be to 
place it at right angles with the line of thrust. Hence, 
in a reinforced-concrete truss, the steel work should 
be arranged as in Fig. 3, that is to say, horizontally 
in the tension members and at right angles to the 
axis of the struts. In the case of bow-string girders, 
these members are subject to a bending moment 
as well as to direct thrusts or pulls. In such 
cases, the reinforcement should be given a corres- 
ponding curvature, meeting the compression face 
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perpendicularly, but the tension side at an angle of 
45 deg. 

Concentrated loads have to be dealt with at the 
supports. Here again, M. Dumas advocates the 
policy of following with the steel as closely as 
practicable the tension lines of principal stress. 

By proceeding on these lines, M. Dumas has found 
it possible to reduce very materially the quantity 
of steel which has hitherto been considered necessary 
in previous official plans for bow string girders. 
The plan adopted in 1924 is illustrated in Fig. 5, 
which shows the arrangement of the steel work over 
the abutments of a bow string girder bridge of 29 m. 
span. As here shown the whole of the concrete was 
thickened up at the end to a total depth of 1-9 m. 
and the bearing was 2-1 m. long. The steel work in 
both the top and bottom members was prolonged 
and the whole bound together by ligatures. The 
general character of the stress lines in a uniform 
material would, however, be of the type represented 
in Fig. 4, and using this as a general guide M. 
Dumas has now adopted the arrangement shown in 
Fig. 6 for a bow string girder of 32 m. span, having a 
roadway 3} m. wide and two footpaths each } m. 
wide. A comparison with Fig. 4, which relates to a 
bridge of smaller span, but designed for the same 
loads, shows, it will be seen, a large saving both of 
concrete and steel. Fig. 7 shows the reinforcement 
on these lines at the abutment of a bridge over a 
canal carrying the Soissons-Guignicourt railway 
lines. Fig. 8 represents the reinforcement at 
the abutment of a bridge of 34-937 metres span 
over the canal from the Sambre to the Oise, 
and carrying the railway line from Deuillet to 
Tergnier. 











THE INSTITUTE OF METALS. 
(Concluded from page 384.) 

CoNCLUDING our report of the recent annual 
meeting of the Institute of Metals, held at the 
Institution of Mechanical Engineers, London, on 
March 11 and 12, we have now to deal with the 
last session of the meeting, which took place on 
Thursday afternoon, March 12. The President, 
Dr. R. Seligman, occupied the Chair. 


Tue Errect oF ANTIMONY AND ARSENIC ON 
CopPER. 


The first paper on the agenda was a com- 
munication from the National Physical Labora- 
tory, entitled, “Investigation of the Effects of 
Impurities on Copper. Part VII.—The Effect of 
Antimony on Copper. Part VIII.—The Combined 
Effect of Antimony and Arsenic on Copper,” by 
Messrs. 8. L. Archbutt and W. E. Prytherch. 
Mr. Archbutt, who presented the contribution to 
the meeting, stated that the paper described a 
systematic investigation of the effect of antimony, 
and the combined effect of antimony and arsenic 
on copper, in which the amounts of oxygen and 
other impurities had been kept as small as practic- 
able. The present work related to alloys contain- 
ing up to 0-85 per cent. of antimony alone, and, in 
the case of the antimony-arsenic-copper series, up 
to approximately 0-5 per cent. of each impurity. 
We intend to reproduce this contribution to the 
proceedings in abridged form in a forthcoming issue 
of ENGINEERING. 

The discussion was opened by Dr. R. 8. Hutton, 
who stated that the paper before the meeting 
constituted Parts VII and VIII of an extensive 
investigation into the effect of impurities on copper, 
which was being carried out for the British Non- 
Ferrous Metals Research Association, at the National 
Physical Laboratory. It was an open secret that 
further portions of this research were now in 
progress. No data regarding the effect of impuri- 
ties upon the elastic properties of copper had so far 
been furnished in these papers ; the ordinary tensile 
properties alone had been given. He asked, there- 
fore, whether the limit of proportionality and other 
elastic properties of the materials could be given 
in future papers. Certainly for 50 years ahead 
these reports would be studied by all those interested 
in copper, and it was, therefore, important that 
they should be as complete as possible. The authors 
had included work on electrical conductivity, and 
their results were embodied in Fig. 5 in their contri- 








bution. Apparently they had not. carried their 
investigation, into the effect of antimony, beyond 
0-2 per cent. of that element. He would like to 
know if this could be carried further. The authors 
had emphasised the value of high-frequency melt- 
ing. This method had been a distinct help to them, 
and was proving very valuable in the further sections 
of the work now in progress. 

Mr. A. J. G. Smout said that the research 
workers had been criticised in some circles because 
it was alleged that they had failed to add anything 
appreciable to the technique of copper manufac- 
ture and, furthermore, that they worked with 
oxygen-free copper. The more progressive copper 
manufacturers, at all events, appreciated the truly 
remarkable series of papers which the National 
Physical Laboratory had given to the world. The 
technique of copper manufacture was undergoing a 
radical change, and copper containing a very low 
percentage of oxygen was now constantly avail- 
able. The value of oxygen-free copper was being 
appreciated more and more. A few years ago, 
only one grade of copper, namely, “ tough-pitch,” 
was available, in which oxygen played an important 
part. To-day, deoxidised copper was an equally 
important commercial commodity. Much of the 


deoxidised copper was prepared under conditions | 


closely akin to those given in the paper. The 
industry, however, had abandoned the high- 
frequency furnace, chiefly on account of the expense 
involved. Problems of refractories had been 
solved, and low-frequency furnaces had been 
adopted. The criticism, levelled by the old tough- 
pitch copper school at these researches no longer 
held good. The authors had pointed out that 
their results only held for copper containing 0-02 
per cent. of oxygen, 7.e., for the deoxidised copper 
of commerce. Tough-pitch copper contained from 
0-05 per cent. to 0-08 per cent. of oxygen. Copper 
manufacturers had come to regard antimony as 
not quite such a bad impurity as had previously 
been supposed. Nevertheless, they avoided anti- 
mony because it was never certain that it was 
present alone. When associated with other impuri- 
ties, it was likely to be harmful. He knew of no 
more undesirable combination than copper contain- 
ing nickel, antimony, and oxygen. Dr. Hutton 
had asked for further work to be done on the elastic 
properties of the material. He would like to 
suggest another property which might usefully be 
investigated, namely (to coin a word) weldability. 
Sir Henry Fowler asked the authors if any of 
their results could be adopted in practical work, say, 


in connection with the manufacture of locomotive | 


fireboxes. The next speaker, Dr. W. Rosenhain, 
stated that, in planning a research of this kind, it 
was necessary to make a selection of the properties 
to be studied. Otherwise, too much time and 
money would be spent on each section of the work. 
Some suggestions for future work had been put 
forward, but many other suggestions could have 
been made. Why not, for instance, include corrosion- 
resistance properties in the general scheme ; these 
were quite as interesting as the other properties. 
The elastic properties were certainly interesting, and 
it might be possible to give a load-extension graph 
of a high degree of accuracy in future researches. 
With regard to Mr. Smout’s suggestion, he would 
like him to define exactly what was meant by the 
term weldability. This was a property which was 
about as easy to determine as machineability or 
corrodibility. In answer to Sir Henry Fowler, he 
would like to urge that the immediate object of 
researches of this kind was not to be measured in 
relation to their practical value. They formed a 
base line upon which other systems could be built 


immediate practical value. On the other hand, 
these results could not have been interpreted if 
the influence of each ingredient had not first been 
studied separately. Nevertheless, he was highly 
delighted to hear that the results were of interest 
in connection with modern deoxidised copper. In 
conclusion, he would like to point out that the 
authors had suggested that the properties of the 
alloys under consideration were so good, especially 
at high temperatures, that they were worthy of 
trials in practice. 


up. It was only when the realms of the complex | 


systems were reached that the results were of | 





| Mr. H. J. Miller stated that the authors had 
investigated the effect of antimony on the softening 
temperature of cold-rolled copper. An alloy con- 
taining 0-02 per cent. of antimony had been shown 
not to be fully softened until it had been annealed 
at 400 deg. C. It was known that pure copper was 
softened by annealing at 300 deg. C. He was 
surprised to find that 0-02 per cent. of antimony 
had a greater influence in retarding softening than 
0-10 per cent. of phosphorus. The last speaker in 
the discussion, Dr. Maurice Cook, said that the 
authors had referred to a secondary constituent in 
their photomicrographs, which they believed to be 
a body formed by interaction of antimony with the 
small quantity of oxygen present. The oxygen 
content was less than 0-02 per cent., and, bearing 
this in mind, it was difficult to see how this small 
quantity of oxygen could give rise to this secondary 
constituent. 

In a brief reply to the discussion, Mr. W. E. 
Prytherch stated that Mr. Miller had referred to 
the marked hardening effect of very small quanti- 
ties of antimony. He had also referred to the 
effect of phosphorus. It should be remembered, 
in this connection, that the phosphorus deoxidised 
the alloy and the effect of oxygen was eliminated. 
In the case of copper containing antimony, how- 
ever, it was always necessary to take into account 
the fact that the oxygen combined with a certain 
amount of the antimony and masked its effect. 
| With regard to the second constituent in the 
| microstructure, he still believed that this was 
oxide which had taken up small quantities of 
antimony to form a solid solution. The distribu- 
tion was quite normal for a rolled and annealed 
material. 


SILIcon-ALUMINIUM BRONZES. 


The next paper discussed was a communication 
from the Research Department, Woolwich, on the 
subject of “‘Some Properties of Silicon-Aluminium 
Bronzes.” It was by Mr. L. J. Brice, who read it 
in abstract. The paper described the results of a 
detailed study of the Brinell hardness, mechanical 
properties, and microstructure of three typical 
aluminium-copper alloys, containing respectively 
5-0 per cent., 7-25 per cent., and 10-0 per cent. 
of aluminium, with the addition, to each, of up to 
5-0 per cent. of silicon. The alloys were examined 
in the chill-cast condition, and also after subjection 
to mechanical and heat treatment. This contribu- 
tion is of interest to engineers, and we intend to 
reprint it, in abridged form, in a future issue of 
ENGINEERING. 
| Mr. H. C. Dews, who opened the discussion, was 
of the opinion that the author had allowed the 
atmosphere of the research laboratory to influence 
him in an investigation of a practical nature. His 
melts comprised 4 lb. of metal only, in each case. 
This quantity was far too small. It was indeed 
expensive to melt large quantities of metal, but 
the author’s results would have inspired greater 
confidence if he had melted one or two large heats 
to confirm his more outstanding data. It was 
notorious that aluminium bronze was a difficult 
material to handle in the foundry, and silicon also 
gave rise to problems. Nevertheless, the latter 
was becoming more and more useful as an alloying 
medium. While he had criticised the author’s 
work, he desired to add that Mr. Brice had contri- 
buted to the existing knowledge on the alloys under 
consideration. 

Mr. W. Freeman Horn gathered that the author 
considered the alloys containing, respectively, 
5 per cent. of aluminium and 3-5 per cent. of 
silicon, and 7-25 per cent. of aluminium and about 
2k per cent. of silicon to be useful materials. It 
was difficult to compare this finding with existing 
data, because so few results had been published. 
The author had confined himself to mechanical 
properties, he had said nothing about casting 
properties, neither had he mentioned corrosion- 
resisting properties. Mr. Brice, in the course of 
| his reply, said that he entirely agreed that the 
quantities of metal used in the experiments were 
on the low side; the whole of the work was, how- 
ever, of an exploratory character. The question 
of corrosion and the ease or difficulty of casting 
| would receive attention in future work. 
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ROLLING oF CoppER-PHOSPHORUS ALLOYS. 


The last paper on the agenda, entitled, ‘‘ The 
Rolling of Alloys of Copper and Phosphorus Con- 
taining up to 5 per cent. of Phosphorus,” by Mr. 
O. W. Ellis, was taken as read, in the absence of 
the author, who is a Canadian member of the 
Institute. A brief discussion, however, took place. 
Mr. Ellis’s contribution will be found on page 376 
of our issue of March 13. 

Mr. G. L. Bailey thought that the paper threw 
light on one particular case of the general question 
of the response of metals and alloys to definite 
rolling treatments. Any information on _ this 
subject was interesting. The author had not 
given the Institute any information regarding 
experiments which were not successful. In all 
probability, some of the treatments tried had not 
been attended with success, and an account of 
these failures would have been interesting. He 
gathered that the author had employed light passes 
with the deliberate intention of breaking up the cast 
structure. He himself considered that heavy passes 
were more useful in breaking up cast structures. 
The only other speaker, Professor D. Hanson, 
stated that the author had referred to the work on 
copper-phosphorus alloys, carried out at the National 
Physical Laboratory by Archbutt, Ford, and him- 
self. This work and the present research were- not 
strictly comparable. The author had “nursed ” 
his alloys from the pot right through the rolling 
process to the finished strip. They, on the other 
hand, had aimed at imitating, as far as possible, 
the normal practical conditions obtaining in a 
non-ferrous metal foundry. He did not doubt 
that if they had taken precautions similar to those 
taken by the author they would have obtained 
similar results. 

The President thanked the authors of all the 
papers for their contributions, and the usual vote 
of thanks to the Institution of Mechanical Engineers 
for the accommodation they had kindly afforded 
for the meeting, terminated the proceedings. 








RECENT RESEARCHES ON THE 


a-RAYS. 


At the Royal Institution on Saturday, March 14, 
Lord Rutherford, F.R.S., delivered the second 
lecture of his course on the above subject. 

He said that on the last occasion he had explained 
how a magnetic field might be used to investigate 
the possible complexity of the «-rays emitted from 
radioactive bodies. He had also exhibited appar- 
atus embodying new methods of counting «-rays, 
and in this connection he thought it might be 
desirable to refer to the historical development of 
such counters, which, by various technical improve- 
ments, now made possible observations which would 
have been difficult or impracticable a few years ago. 
The earliest «-ray counter was based on the scintil- 
lation method of Crookes, who showed that the 
impact of an «-particle on a screen coated with 
zine sulphide gave rise to a flash of light, and the 
number of such impacts could be counted by watch- 
ing the screen through a low-power microscope. 
The expansion method of C. T. R. Wilson was a 
beautiful one, and displayed in extraordinary detail 
the tracks of «-particles and other ionising agents. 
For counting purposes it was, however, ill-adapted, 
and modern counters had been developed mainly 
from the electric methods devised by the speaker and 
Dr. Geiger in 1908. In the original instrument, the 
%-particles were shot through a brass tube about 
10 in. long, down the centre of which was strung a 
wire, and a potential of 1,000 volts to 1,500 volts 
was maintained between this wire and the wall of 
the tube, which was partially exhausted. On 
the entrance of an «-particle, ions were produced, 
and under the strong electric field between the wire 
and the wall of the tube these ions generated other 
ions by collision with the molecules of the residual 
gas. The original effect was therefore multiplied 
more than a thousand times, and, by coupling up 
the apparatus to a string electrometer, a definite 
throw was obtained for each «-particle entering the 
tube. Moreover, the effects were, in a sense, 
quantitative, the throw observed being approxi- 
mately proportional to the ionisation produced 
directly by the «-particle. Later on, Dr. Geiger 
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devised his needle-point courtter, which consisted 
essentially of a brass tube about the size of a 
thimble, down the centre of which a sharp-pointed 
needle was arranged. A high potential difference 
was maintained between the needle and the wall of 
the tube—so high, in fact, that a spark was on the 
very verge of passing. Hence, when any ionising 
agent entered the counter a spark passed, the flash 
of which could be seen in the dark. With this 
counter the original effect might be magnified by 
100,000, or even 1,000,000, and the device was used 
to operate a string electrometer coupled up to a pho- 
tographic recorder. The record showed a series of 
violent kicks, each of which corresponded to the entry 
of an a-particle. For some reason, as yet not wholly 
understood, the original conditions re-established 
themselves after each discharge. With this counter, 
the response obtained was independent of the nature 
of the ionising agent, being the same for the swiftest 
as it was for the slowest «-particle, and the counter 
also responded to §-rays. Owing to this peculiarity 
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the Geiger counter could not be used to count 
«-particles in the presence of strong 8 or y radiations. 

During the last few years another form of counter 
had been developed, in which the magnification of 
the primary effect was obtained by the use of valves. 
This was first accomplished by Greinacher. The 
particular form used at the Cavendish laboratory 
had been developed mainly by Dr. Ward and 
Dr. Wynn-Williams. It had the advantage that, 
in counting «-particles, no disturbance was caused 
by the presence also of 8-rays; neither was any 
effect produced by strong y radiations. 

The arrangement was represented diagrammati- 
cally in Fig. 6. The «-particles were shot so as to 
pass through two parallel screens, spaced about 3mm. 
apart. Between these a potential difference of some 
200 to 300 volts was established, with the result 
that the ions produced in the 3-mm. interspace 
by the passage of an «- particle were swept up and 
collected in a period of time of less than 


frequency valve amplifier, having in all a capacity 
of less than 10 cm. in absolute units. In this way, 
the grid voltage was raised by, say, ;., volt. 
The resultant current reached its maximum in 
about —~. sec., and then leaked off through a 
capacity and resistance in another = sec., as 


| 





indicated in the diagram. The amplification pro- 


duced in the first valve was about ten-fold, and by 
using a series of valves, which it should be noted 
had all to be electrically screened from each other, 
a final current of some 10 milliamperes was ob- 
tained, which could be used to operate an oscillo- 
graph or a loud speaker. Although the total am- 
plification was 10", the final current was directly 
proportional to the initial ionisation. Some trouble 
had been experienced in rendering the device in- 
sensitive to sound, but this had been overcome. 

As had been first shown by Bragg at Adelaide, 
the ionisation produced along the track of an «a- 
particle varied. Typical Bragg ionisation curves 
were reproduced in Fig. 7, which showed that the 
ionisation became a maximum just before the 
particle reached the end of its range. Thus, al- 
though the «-particles shot from radium © carried 
much more energy than those liberated from 
polonium, if the counter were placed at some 
34 cm. from the source, the polonium particles would 
record about twice as much ionisation. Advantage 
could be taken of this property to detect different 
groups of «-particles, since each group would have 
the peak of its ionisation curve at a different 
distance from the source. 

It would be noted that, in all cases, the end of the 
ionisation curve showed a small tail, and that it 
did not terminate in a vertical line. The observed 
range, therefore, was not the same for the whole of 
a group. This peculiarity arose from what was 
known as the straggling effect, and was due to the 
fact that when an «-particle was shot through 
matter, the resistance experienced by it varied 
according to the nature of the collisions it made. 
There were methods of calculating what the result- 
ing straggling should be; it depended on the laws 
of chance. 

The Langmuir Thyratron could sometimes be 
usefully employed in connection with a-ray coun- 
ters. This device was represented diagrammatically 
in Fig. 8. The Thyratron was a valve, in which 
there was a moderate residual gas pressure. The 
result was that when a discharge was started in 
any way the residual gas became conductive, and the 
current continued to flow permanently. To reset 
the Thyratron, a relay was used, as indicated in the 
figure, which not only operated a counter, but, this 
accomplished, broke the circuit and re-set the 
instrument. The lecturer used the Thyratron to 
operate a bicycle counter, which thus recorded 
automatically the passage of each a-particle. An 
oscillograph was operated simultaneously, and 
could, it was explained, be used to secure a photo- 
graphic record of each discharge. Indeed, by using 
the Thyratron, a whole power station could be 
started up by the passage of a single atom of 
matter. 








THE MONTREAL HARBOUR 
BRIDGE. 
(Concluded from page 354.) 


THE shoes at the main piers have a cast-steel 
base, made in three sections, each weighing about 
17 tons. One of these shoes is shown in Fig. 31, 
page 424, where the operation of boring the pin 
holes is in progress ; whilst Fig. 32, on the same 
page, shows one being set in place on the main 
pier. To these shoes are secured four massive webs, 
built up out of some 78 tons of steel plates, which 
are rigidly connected together by diaphragms. 
Between the shoes and the concrete of the pier 
were interposed layers of heavy canvas, which had 
been freshly coated with red lead before the castings 
were placed in position. The shoes are secured to the 
concrete by anchor bolts. All the truss members 
converging on these shoes are pin-connected, a plan 
adopted partly to facilitate erection, and partly to 
reduce secondary stresses here. The pins between 
the bottom chord and the shoe are 20 in. in diameter, 
and are mounted in split bushes, 30 in. in diameter. 
The pin under the main post is 30 in. in diameter, 
whilst the split bushes here are 36 in. in diameter. 
The main post consists of six sections, which were 
built up of two webs, 84 in. wide, and placed 47} in. 
apart. These webs are braced together at mid-line 
by a continuous diaphragm, and are also laced 
together at theiredges. The pins for the connections 
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with the upper chord are 21 in. in diameter, and 
those for the diagonals are 13 in. in diameter. 

The base castings of the shoes already described 
were planed at both top and bottom, and at the joints 
between the three sections. The pin holes were 
bored in a special machine, after the shoes had been 
completely assembled, and they were then taken 
apart for shipment. In manufacturing the bottom 
chord member, the material for the various sections 
was sub-drilled, or sub-punched, and after each 
lot had been assembled as a unit, these holes were 
reamed and the rivets driven. The two webs com- 
prising a section were then assembled with all cover 
plates, lacing and diaphragms, and the riveting 
completed, all holes being reamed. The ends of the 
section were next planed in a rotary planer. Two 
adjoining sections were then assembled and brought 
into such close contact that a feeler gauge, 4 mils 
thick, could not be entered into the joint for 90 per 
cent. of its total length. The splice plates were 
then mounted, and the whole drilled together. The 
same general plan was followed in the construction 
of the upper chord members, but the ends of suc- 
cessive sections were not faced. The work of 
assembling and matching in the shops of two sec- 
tions of this top chord, with its splice plates is 
illustrated in Fig. 33 on page 424. 

Each anchor arm is held down, by links 50 ft. long, 
to a steel grillage embedded in the concrete of the 
piers. These links were made of rigid construction 


CENTRE SPAN APPROACHING COMPLETION, JUNE, 


since calculation showed that, under certain extreme 
conditions of loading, they might be subject to a 
reversal of stress. They are connected by 12-in. 
pins, both with the end of the anchor arm and with 
the grillage already mentioned. 

The suspended span swings on built-up members 
coupled up by 17-in. pins, at the one end to the 
cantilever, and at the other to the suspended span. 

The floor system of the bridge is raised above the 
plane of the bottom chords and laterals, and is 
carried on cross girders 6 ft. 8 in. deep. These are 
framed into either the principal or the sub-verticals, 
as the case may be. There are five lines of stringers 
between these cross girders and these carry 10-in. 
I-beams, spaced at about 4-ft. centres, on which 
the road slab rests. This slab is of reinforced con- 
crete with a wearing surface of sheet asphalte in 
two layers, having an aggregate thickness of 24 in., 
except on grades of over 4% on which the asphalte 
is replaced by a wearing surface of a special hard 
concrete. The brackets for the tram lines and 
footpaths are framed into the ends of the cross- 
girders. 

The erection of the bridge presented some difficult | 
problems. The structure being designed for high- 


way and tramway traffic had a floor which was not | 
strong enough to carry the heavy derrick cars and | 
locomotive cranes commonly used in erecting railway | cult. 


bridges, and a heavy temporary reinforcement was 
in some cases required to carry the travellers, 


{the cantilever method. 


1929. 


although care had been taken to limit to about 
40 tons, the heaviest load to be handled. On the south 
side of the river the approach terminated in vacant 
| ground, and it was possible accordingly to provide 
here a storage yard having rail connection on the 
one hand with the Canadian National Railway 
system, and on the other with two standard gauge 
service tracks provided on the bridge where they 
occupied the space which was subsequently to be 
devoted to the tramways. The northern approach, 
on the other hand, commences in the heart of the 
city where there was neither space for a storage 
yard nor the possibility of direct connection with the 
railway. It was therefore decided to locate the 
storage yard under the northern anchor arm, and 
to hoist the material up to the roadway level of the 
bridge, from whence it was passed on the one hand 
to the erectors engaged on the northern approach, 
and on the other to those at work on the northern 
half of the main span. The erection of the northern 
approach was comparatively simple, a timber tower 
being in most cases provided at mid span which 
| was within reach of the derricks when the traveller 
was still on the preceding span, and moreover, when 
| the traveller was moved up to the timber tower, it 
was able to erect the near bent of the next pier. 
On the south side, conditions were more difii- 
A study of these led to the conclusion that 
most of the steel work must be erected by 
Ice made it impossible to 
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maintain false work in certain sections, between 
December and May. A view of the work taken 
in March 28, 1929, during the spring break-up, and 
reproduced in Fig. 16, on Plate X XII, shows these 
conditions very clearly. In fact, one ice shove did 
carry away the false work under the southern 
anchor arm, but fortunately not until it had served 
its purpose. The character of the river bed, more- 
over, made it impossible to drive piles, and other 
considerations also decided the builders to dispense 
with false work so far as possible. Thus three out of 
the four 147-ft. approach spans were erected by canti- 
levering, and ten out of the twelve 245-ft. spans. The 
plan foliowed was to use each span as it was com- 
pleted as the anchor for the erection of the next. In 
order to reduce to a minimum the need for temporary 
connections, the top chords of the 147-ft. spans 
were made continuous over the piers, whilst a 
special shoe was inserted between the faced ends of 
adjoining lower chords. After the new span had 
been built out to its further pier, its end was 
supported on jacks. The top chord was then cut 
through by burning, where it joined its predecessor 
at the nearer pier; the shoes between the adjacent 
lower chords were then removed, and the whole 
span jacked down into its final position. In the case 
of the 245-ft. spans, it was necessary to provide a 
temporary reinforcement of the steel work at the 
junction between the new and the completed span. 
Thig is illustrated in Fig. 13 on Plate XXII. By 
this reinforcement which was made adjustable, the 
depth of the truss over the pier was increased from 
35 ft. to 70 ft. 

In all, three travellers were used on this southern 
approach. The main or No. 1 traveller did all the 
heavy erection to which work it was confined, whilst 
the No. 2 or auxiliary traveller placed all the steel 
work of the floor and removed all false work where 
necessary. It was ultimately found convenient to 
employ a third traveller of still lighter construction, 
to putin place the fences, kerbs, lamp-posts and 
other sundries. 

Traveller No. 1 weighed 120 tons in working 
order. It was 25ft. wide and 50 ft. long, and was 
mounted on four 4-wheel bogies, running on special 
tracks of 4 ft. 2 in. gauge, spaced 25 ft. centre to 
centre. It was provided, at the front, with two 
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20-ton steel derricks, with 70-ft. booms, and with 


an auxiliary 5-ton derrick at the back, which had | 


a 50-ft. boom. The main derricks could carry 

16 tons at a 60-ft. radius, and 20 tons at a smaller 
| one. 
|this traveller, made it necessary to provide tem- 
| porary track girders for it. 

The maximum load to be handled was 86 tons. 
To carry this, the temporary girders were each 
built up out of two 24-in. 106-Ib. I-beams, rigidly 
braced together. A sufficient number of these 
girders were provided to cover four panels of the 
bridge floor. When the traveller was moved 
forward, the auxiliary derrick picked up the tem- 
porary girders set free, and placed them on cars 


running on the service tracks, by means of which | 
the girders were carried to the front of the traveller | 


and re-erected there. The rails on which the 
traveller ran were clamped directly to the flanges 
of the I-beams of the temporary girders. 

The method of erection outlined above proved 
very effective, four 245-ft. spans being erected during 
the month of September, 1927, the total length of 
steel work being 980 ft., and the total weight 2,260 
tons. 

In preparing the tenders for the bridge, much 
consideration was necessarily given to the question 
of erecting the main span, and the plans then 
tentatively adopted were not materially modified 
in the actual execution of the work. It was obvious 
at the outset that nothing could be done on the 
southern half until the completion of the southern 
approach, whilst it was convenient to postpone work 
on the northern approach until the main span had 
been erected. Work was accordingly begun on the 
‘north anchor span in July, 1927, whilst it was not 

| possible to make a start on the opposite side till 
|September in the following year. The north 
anchor span crosses over the harbour railways, 
three tracks of the Canadian Pacific Railway, some 
large buildings, and a street with tram lines. The 
only space available for the storage yard and 
erection gear, generally, was a width of about 100 ft. 
| lying between the main pier and the tracks of the 
| harbour railway, a certain, but strictly limited 
| interference with which was permissible. It was 
| decided, accordingly, to erect on false work, the three 


The permanent floor being too weak to carry | 


panels of the anchor span nearest the main pier, 
and to build out the remaining six panels by canti- 
|levering. The total length of this anchor span 
|is 420 ft. between centres of bearings. Calcula- 
| tion showed that during the process of erection, 
the load on the supports provided at the third 
| panel point might amount to a total of 3,000 tons. 
| The ground was, it turned out, very unfavourable 
at this point, no good bearing stratum being met 
with until rock was attained at a depth of 70 ft. 
| below ground level. Two caissons of reinforced 
concrete, each 12 ft. in diameter, were therefore 
sunk by the pneumatic process, to a depth of 80 ft. 
_ below ground level, and on each was erected a post, 
| 3 ft. wide and 5 ft. deep, built up of steel plating. 
These posts were 123 ft. high, and were set at 
66 ft. 6 in. centres. The pair were thoroughly 
braced together. A good view of this support at 
a late stage of the work is given in Fig. 14, 
‘on Plate XXII. These posts, in the first instance, 
‘served to carry one end of the temporary steel 
‘truss which was used as false work. The other 
end rested on the main pier. This steel truss was 
Subsequently used as part of one of the permanent 
‘approach spans. It was itself erected on timber false 
work, with the aid of two large timber travellers, 
set up on the ground on each side of the bridge. The 
procedure is shown diagrammatically in Figs. 17 and 
‘18 on Plate XXII. The conditions were peculiar, 
since the distance between the ground and the floor 
level of the bridge was 150 ft., whilst the top of the 
main pier was 134 ft. above ground level. Each of 
the travellers had therefore to be made 120 ft. high. 
/The base was 40 ft. square, and was built up of 
steel plates and shapes. This base was supported 
by 2}-in. steel rollers, under which were arranged 
steel runways parallel with the line of the bridge. 
These runways consisted of three lines of 85-lb. 
rails, bedded on timber cribs. The runways had 
to cross the service tracks of the storage yard, but 
as one line was blocked by the traveller in one 
working position, another was cleared, and thus the 
supply of material was not interrupted. 

The towers were constructed of 12-in. by 12-in. 
| timbers, and as space was limited on the north side 
they were prepared in the southern storage yard ; 
the component sections being shipped by rail to the 
northern yard and erected there. Each tower was 
equipped with a derrick, having a 75-ft. boom and 
tackle capable of lifting 50 tons which, owing to a 
counterweight of pig-iron could be carried at a 
35-ft. radius. Auxiliary tackle was provided 
for handling lighter loads up to a maximum of 
5 tons. In working order each of these towers 
weighed 315 tons. 

Their first work was to set up the temporary steel 
posts. The travellers were then used to erect the 
steel false work span, and following this placed the 
| shoes on the main pier, and the three panel lengths 
of the bottom chord of the anchor span, together 
with the corresponding floor system. They were also 
of service in the construction of the steel tower 
‘traveller at deck level, which set up the main post 
lover the pier and completed the erection of four 
}anchor panels, and later on erected the first five 
| panels of the channel span, being transferred for 
‘this purpose to the channel side of the main pier, 
| as indicated in Figs. 19 and 20, Plate XXII. 
| This tower traveller was 108 ft. high and had a 
| base consisting of two longitudinal girders connected 
by cross girders. The longitudinal girders were 
8 ft. 4 in. deep and 74 ft. long, and were spaced 
37 ft. 2 in. apart. The cross girders were 4 ft. 
deep and carried the floor of the traveller. Whilst 
at work this traveller was supported directly from the 
floor of the bridge by shims, but when it had to be 
moved the weight was transferred by jacks to four 
4-wheel bogies, placed below the traveller base and 
running on special tracks spaced at 24-ft. centres. 
These special tracks were of standard gauge and were 
supported on two lines of the longitudinal stringers 
of the bridge floor, reinforced where necessary. 
The total weight of the traveller was 312 tons, and 
in general but two hours were required to shift it 
from one working position to the next. Its lifting 
gear comprised two stiff-legged derricks, both 
designed for a maximum loadl of 35 tons, and having 
in the one case a 70-ft. boom and on the other a 
boom 60 ft. long. Both could be used together in 
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lifting the heaviest loads and no counterweighting 
was required in any working position. Materials 
were supplied by standard gauge service tracks laid 
in the spaces reserved for the intended tram lines. 

The traveller was constructed so that the upper 
part of it could be readily taken down and re- 
erected. This was necessary in order to facilitate 
the transfer of the traveller to the channel span on 
the completion of its work on the anchor arm. By 
removal of the upper sections, the remainder was 
low enough to pass under the portal bracing of the 
main tower of the bridge. 

In order to reduce secondary stresses it was 
decided to erect the steel work with initial de- 
formations equal and opposite to those due to 
the ultimate dead load, and to about 50 per cent. of 
the maximum designed live load. This made it 
necessary to spring the members into place before 
making many of the joints. This springing was done 
by the traveller tackles, a pull of as much as 20 tons 
being required in the case of the heavier upper chord 
sections where a movement of as much as 1 in. 
was necessary in some cases. 

Very especial care was taken to ensure close joints 
in the lower chord members. The machined 
ends of adjoining sections were scraped clean and 
any burrs filed off. The two abutting ends were 
then pulled into close contact by tackles and the 
joint between the lower flanges completely riveted. 
The free end of one of the sections was then raised 
by jacking (the completed flange joint serving as a 
pivot) so as to bring the ends of the webs into close 
contact. This was required to be so good that only 
occasional clearances could be detected by feeler 
gauges 7 mils. thick. The joint was then bolted up 
for riveting and the riveting completed. In the 
case of the upper chord members the webs were 
stepped at each end and the splices were designed 
as lap joints. 

The steel tower traveller was too heavy to be used 
for the erection of more than the first five panels 
of the channel span. Hence when the stage repre- 
sented in Fig. 20, on Plate XXII, was reached other 
means had to be employed. For most of the remain- 
ing work of erection two deck-travellers were used, 
one on each side of the river, having each a total 
weight of 180 instead of 320 tons. In Fig. 25 one 
of these may be seen behind a smaller type of der- 
rick used in the final operations. The 180-ton 
travellers had a base consisting of two box girders, 
3 ft. deep and 60 ft. long, which were framed into a 
transverse girder 6 ft. deep and 38 ft. 6in. long. The 
base was mounted on four 4-wheel trucks, running 
on special tracks spaced 40 ft. apart. Means were 
provided, by which the traveller platform could 
be kept horizontal in spite of the changes in the 
grade. The hoisting equipment consisted of two 
stiff-legged derricks at front and a smaller derrick 
behind. The front derricks were, in the case of one of 
the two travellers taken from the wooden towers 
already described, whilst the other of these deck 
travellers had completely new equipment, the booms 
being 75 ft. long and capable of lifting 30 tons. The 
auxiliary derrick at the rear could handle loads up | 
to 6 tons. After the big tower traveller had been | 
transferred to the channel side of the pier and set 
to work there, the erection of the remainder of the 
anchor span was proceeded with, and served to 
balance the steadily increasing weight added to the 
channel arm. The anchor span was fully completed 
when the tower traveller, having finished the erection 
of five panels of the channel span, had to be dis- 
mantled and replaced by the lighter deck traveller. 
This stage was reached on the north side in June, 
1928, and work on the southern half of the main 
span was begun about the same time. The general 
procedure on the south side, shown in Figs. 21 to 25, 
on Plate XXII, was very similar to that adopted on | 
the north bank, but it was found impracticable to | 
utilise in the permanent work the steel truss used as | 
false work for the anchor span and none of the| 
anchor arm on this side was erected by cantilevering, | 
but was supported, from end to end, on a temporary | 








similar purpose on the north anchor span but were 
much less heavily loaded since, as stated, none of the 
anchor span was in this case erected by cantilevering. 
A large clearance was required between the top 
of the temporary steel truss used as the false work 
and the lower chord of the anchor arm. Hence, 
pedestals 4 ft. 9 in. were provided at the main panel 
points with which jacking girders were incorporated. 
These were used to bring each point to the designed 
level and to aid in springing members when making 
joints. 

When work was stopped for the winter in Decem- 
ber, 1928, both anchor spans were ‘complete, as well 
as five panels of the channel span on the north side 
and three on the south as shown in Fig. 11, page 412. 
Work was resumed in April, 1929, and by the end 
of June all was ready for erecting and closing the 
central panel of the suspended span. A view of 
the bridge at this date is reproduced in Fig. 12. 
Careful measurements then made showed lateral 
deflections downstream of } in. on the north side 
and of # in. on the south. The vertical level was 
purposely made high, wedges being introduced in 
both the bottom and top chords at the junction of 
cantilever arms and the suspended span as repre- 
sented in Figs. 29 and 30, on page 413. These wedges 
were fixed originally in such a position as to cock 
up considerably the sections of the central span as 
they were being built out. It was thus possible 
to give every day a turn to the wedge-adjusting 
mechanism and still have a sufficient margin left 
to ensure the easy adjustment of the arms at the 
final closure. The wedges were designed to carry 
each a load of 800 tons, and it was considered 
impracticable to operate them against such a load. 
Hence all the adjustment was made by “ slacking 
back.” The wedges were steel castings, 6 ft. 6 in. 
long and 2 ft. wide. They were 25 in. thick at the 
bottom and 12. in. thick at the tip. The faces 
were machined to a slope of 1 in 12, and hand 
polished. They were also machined to a uniform 
width. The adjusting screws were of steel, 6 in. 
in diam. and 14 ft. 6 in. long. The pitch was 
4 in., and the thread of the Acme shape. These 
screws passed right through the wedge from top 
to bottom, being socketed into it at the bottom, 
and secured at the top by a lock nut. 

A steel shoe, suspended by rigid links from a cross- 
head, bore on each side of the wedge, and engaged 
with pins in the chord members. These shoes were 
lined with bronze plates, studded with graphite-filled 
holes and secured by steel studs. The nut, which 
passed through the crosshead from which the links 
were suspended, bore against the under face of 
this crosshead, through the intermediary of a 
heavy ball bearing, and on the upper face rested 
on a bronze washer. It was expected that, in 
adjusting the wedge, the force on the screw would 
be a thrust, and be taken by the ball bearing. 
Actually the coefficient of friction proved to be only 
0-06, instead of the 0-083 anticipated, so that the 
screws worked in tension, and the load was trans- 
mitted to the crosshead through the bronze washer. 
A wormwheel was fitted to the top of the nut, and 
was actuated by hand as it was thought that this 
would be more certain and better under control 
than if power were applied. A graduated scale 
was fixed to each wedge with which its movement 
could be followed. A view of one of these wedges 
in course of being put in place is reproduced in 
Fig. 34, on page 424. 

The central panel of the suspended span was 
provided with special closure members, the lower 
being pin jointed. The holes for the pins were 
slotted so as to give the pin a play of 3 in. in a 
fore and aft direction. It was erected by the aid 
of the two derricks shown in position in Fig. 26, 
and in detail in Figs. 27 and 28, on Plate XXII, 
since the deck travellers could not be safely 
advanced far enough from the piers to bring this 
central panel within their range. On the evening 
before the closure, the adjusting wedges were slacked 
off, so as to reduce the space between the opposing 


steel truss. This was 402 ft. long, with a depth of |ends to simply the temperature clearance. The 


42 ft. and it weighed 1,625 tons. This truss had to 
take the weight of the tower traveller and to reduce 





allowance for this at 60 deg. F. was 4} in. At 
5 a.m. the next day the bottom chord pins were 


the stresses on it, it was supported by towers at an} driven, and 20 minutes later the slacking back of 


intermediate point, as in Fig. 23. These towers 


were built-up out of the towers already used for a| joints closed and the bottom chord joints were 


the wedges was started. At 8.30 a.m. the top chord 





slightly slack, owing to the slotted holes. The chord 
splices were then bolted up, as also the top laterals. 
Half an hour later the bottom wedges were slacked 
off so as to bring the centre pins to a bearing. By 
1] a.m. all the wedges were released, and the span 
was swinging freely from the cantilever arms. 

In concluding our description of this notable 
structure, we have to express our indebtedness to 
Mr. P. L. Pratley, M.Inst.C.E., for some of the draw- 
ings from which ourillustrations have been prepared, 
and for other material, and also to the Dominion 
Bridge Company, Limited, Montreal, for other 
assistance. Much use has also been made of a 
paper describing the erection of the bridge, read 
before the Engineering Institute of Canada in 
February of last year by Mr. L. R. Wilson, Vice 
President ot the Dominion Bridge Company. 








THE EFFECT OF RATE OF BENDING 
IN NOTCHED-BAR BENDING TESTS. 


By James Gray Docuzrty, B.Sc. 
(Concluded from page 350.\ 


Relation between the Notched-Bar Test and the 
Ordinary Tensile Test——A general examination of 
the diagrams seems to indicate a relation between 
height of diagram and ultimate tensile strength. 


| This is borne out by Fig. 16, on the opposite 


page, in which maximum load is plotted against 
ultimate tensile strength. The tensile tests were 
done comparatively slowly, but not at any fixed 
rate, and the maximum load at the lowest speed 
of slow-bend test has been taken as giving the best 
comparison. It will be seen that the maximum 
load is directly proportional to the ultimate tensile 
strength (within approximately + 10 per cent.) for 
all the metals except the 0-35 per cent. steel and 
the naval brass. In the carbon steel, the dis- 
crepancy may be due to the interruption of the 
test by cracking before the full ductile resistance 
of the metal to bending has been developed. A 
similar explanation may serve for the naval brass, 
in which, although no violent cracking takes place, 
the metal tears apart and so reduces the effective 
area of the test piece, and consequently the load, 
at a very early stage of the test. 

About the same order of agreement has been 
found between ductility factor and reduction of 
area in the tensile test. In this case, the alloy 
steel (N) is the only exception, and no simple 
explanation presents itself. It is interesting to 
note that the low-speed ductility factor of an- 
nealed Monel metal corresponds to the reduction of 
area obtained in the ordinary tensile test. The 
high values found at the higher speeds lie well 
outside the 10 per cent. zone. A few tensile tests 
on this metal were carried out at very slow rates 
of straining (about 0-05 in. per minute) and at 
the highest rate available (probably a little less 
than 150 in. per minute). No difference in either 
elongation or reduction of area was found at these 
speeds. Apparatus for impactive tensile loading 
was not available, but it would be interesting to 
know if the reduction of area in an impact test would 
correspond with the ductility factor for the higher 
rates of bending. In any case, it seems that 
annealed Monel metal is much tougher under 
impact than its ordinary tensile properties indi- 
cate. 

The relations just deduced lead naturally to a 
further analysis, which is presented in the following 
form :— 

Instead of ductility factor, 7.e., 


energy absorbed 


maximum load recorded’ 


the values of 
energy absorbed in ft.-Ib. 


ultimate tensile strength in tons per square inch 


have been worked out, and are given in Table IIT. 
For the slow-bend tests, these are shown plotted 
against reduction of area in Fig. 17. The agree- 
ment is of about the same order as before, and 
seems too regular to be fortuitous. The alloy 
steel, N, is again exceptional, the energy value 
being lower than that to be anticipated from its 
ultimate tensile strength and reduction of area. 
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An attempt has been made to deduce a similar 


relation between 
energy absorbed in Izod test in ft.-lb. 
ultimate tensile strength in tons per square inch 





and reduction of area. The values are given in 
Table IIT, and are plotted in Fig. 18. In addition 


Metal. P 





| 

Value of Ratio— | | 
Energy absorbed in ft./Ib., | 
| 





U.T.S. in tons per sq. in. | 
for slowest bend test | 1-59 

_Energy absorbed in ft./Ib., 

U.T.S. in tons per sq. in. | 
for Izod test | 2-24 | 2- 


2:36 | 1-64 











Fig. 16. 
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to the metals used in the slow-bend tests, the 
author had complete records of some steeis, 
designated P, Q, R, S, T, U, V, W, X, Y, Z, on 
which he carried out Izod tests about six years 
ago, and these are included. In plotting, metals 
giving less than 15 per cent. elongation in tensile 
test are indicated with a cross, and those giving 
more than 15 per cent. with a circle. It will be 
seen that the points for metals with more than 
15 per cent. elongation group themselves in a 
+ 10 per cent. zone, as in the case of the slow-bend 


TABLE III. 


2-8 | 2-1 | 0-85 | 0-26 | 2-62 | 2-96 | 0-94 | 2-88 
| | | } 








results. The points for the other metals indicate, 
in general, much lower values of Izod energy. 
The conclusion is that, if the metal gives more 
than 15 per cent. elongation in the tensile test, the 
relation between the Izod energy, ultimate tensile 
strength, and reduction of area is given by the 
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|line XX of Fig. 18. If the elongation is less than 
| 15 per cent., the energy value will probably, though 
‘not necessarily, be lower. The author cannot 
suggest what the determining factor will be in 
these cases, as the results are most conflicting. 
For instance, steels R and V, with 3-4 per cent. 
and 3-6 per cent. elongation, respectively, give 
average Izod values of 62 and 60, while steel T, 
with an elongation of 6 per cent., and practically 
the same reduction of area, gives an average and 
very consistent Izod figure of 5-5. The micro- 
structure shows no important difference. 
| One further point regarding Fig. 17 may be 
mentioned. The result of the slow-bend test is 
/essentially an indication of the capacity of the 
| material to withstand the stress concentrations pro- 
|duced by the notch. The Izod test introduces the 
complications of impact. It will be seen from Fig. 17 
that even in the “ brittle’ metals E, F and O (carbon 
| steel, nickel steel and hard-drawn mild steel) the 
|capacity to withstand stress concentration bears 
|the same relation to ultimate tensile strength and 
reduction of area as holds for the more ductile 
metals. On the other hand, Fig. 18 shows that 
| metals with less than 15 per cent. elongation may 
| be “impact ” brittle. 
| In conclusion, the author desires to acknowledge 
the encouragement and advice which he has 
received from Prof. B. P. Haigh, D.Sc., and to 
| express his thanks to Mr. F. A. Ruddock, A.I.C., 
for analyses of many of the metals, and to Mr. T. S. 
Robertson, B.Sc., for the photographic work. The 
whole of the experimental investigation was carried 
|out in the Engineering Laboratory of the Royal 
[Naval College, Greenwich. 
| 
THE ELECTRIC HEATING OF 
BUILDINGS. 


Ir has been said recently, on very good authority, 
that the majority of existing commercial buildings have 
long passed their useful span of service, and no longer 
comply with modern standards of business and com- 
mercial requirements. If this be the fact, one may 
expect that their replacement will follow with no 
longer delay than financial stringency may impose. 
Once built, however, it should be a long time before 
they, in their turn, become inadequate, and it is there- 
fore a matter of consequence to all concerned that 
the equipment with which it is economically desirable 
that they should live for the whole of their long life 
should be designed so as to give the most efficient result 
in the various interests affected. Among the branches 
of equipment that appear to call for special deliberation 
are the systems of heating. They represent a sub- 
stantial capital expense to the owner, and many of them 
involve relatively heavy maintenance charges. Each 
system has its own circumstances in which its use is 
appropriate, but its adoption must usually be the result 
of a compromise, and it is important to recognise the 
conditions under which each offers predominant 
|advantages. The use of electricity would have special 
| attractions in most conditions, if it could be had at an 
| economical rate, and, in spite of its essential costliness, 
la growing disposition has of late appeared to find 
| application for it in heating; its peculiar advantages 
outweigh its disabilities. Two types of electrical 
heating were discussed in papers read during the last 
few weeks at the Manchester and District Branch of 
the Institution of Civil Engineers and in the Students’ 
Section of the Institution of Electrical Engineers. They 
| deserve attention, both as evidence that the electric 
| heating is meeting with some favour, and as illustrating 
|the extent to which the circumstances of use may 
modify the conclusions to be drawn from comparing 














| 








the respective costs of fuel and its thermal equivalent 
in electrical energy. 

The former of these papers, by Mr. S. McI. Saunders, 
and Mr. W. L. Swale, is devoted to a description of 
results obtained from electric thermal storage as 
applied to building heating. It includes a list of 
22 such installations at work or under construction in 
Great Britain, in buildings of capacities ranging from 
the 2} million cubic feet of the London Underground 
Railway offices downwards. They include oil storage, 
in which the heat stored in the oil is transferred to 
circulating water, water storage with immersion heaters, 
and water storage with electrode heaters, the heat 
being distributed variously by radiators, panels and 
otherwise. In all these systems, the thermal efficiency 
is of the order of 95 per cent. or more, and when the 
overall cost of heating in this way is compared with 
that involving the use of coal- or coke-fired boilers 
with an efficiency of 50 per cent., the relative cost 
of the electric heating is 3-3 times as much, taking 
the price of current at 0-25d. per unit. As against this 
considerable excess there are many advantages. The 
absence of a chimney and consequent saving of site 
area, the plant housed in a relatively valueless sub- 
basement instead of requiring a boiler house, the 
absence of need for introducing fuel or removing ashes, 
low depreciation, cheap maintenance, and automatic 
action, if desired, are only some of the gains that it 
entails, which have a not inconsiderable money value, 
and no compensating disadvantages. The whole 
practicability of the scheme, as the authors admit, 
lies in the ability of the supply companies to provide 
sufficient current. The authors had no difficulty 
in showing that large supply undertakings may be 
making very little use of their plant and distribution 
system during night hours, and seeing that running 
costs form only about a sixth of the total costs, a 
load that can be carried by existing plant can be 
accepted profitably at a fraction of the rate that is 
required for the average supply, which has to carry the 
fixed costs as well. The experience of the installa- 
tions already erected, though the exact working figures 
do not seem to be yet available, appears to show 
that, under suitable conditions, electric thermal-storage 
installations can be so run as to raise the load factor 
of the supply undertaking sufficiently to permit the 
current to be supplied at a rate at which it can be used 
economically for heating. 

The second paper, which was by Mr. T. J. Illingworth, 
dealt generally with the economic application of 
electricity to space heating by all the principal 
systems, and examined in detail the several sources of 
loss of which account must be taken in making an 
overall comparison between different systems, whether 
deriving their heat from electricity or from fuel. 
Among the most important factors to be considered are 
the ratio of the hours for which the required temperature 
must be maintained to the hours for which the installa- 
tion has to be run, including heating up and standing by, 
and the ratio of the heat required to produce the desired 
temperature to the heat actually taken, owing to lag in 
thermostatic or other control of the system. The 
method to which Mr. Illingworth gives most attention 
is the use of tubular heating, in which a resistance coil 
at a temperature of about 400 deg. to 500 deg. F. is 
supported by mica insulators within a closed 2-in. steel 
tube, which at the normal loading of the resistance is 
raised to 180 deg. F. A heating system composed of 
such units can be controlled accurately by a thermostat, 
while the units can be arranged so as to deliver the 
heat exactly where it is wanted. 

The author submits figures to show that, with electric 
energy at 3d. per unit, this method of heating compares 
favourably with that produced by an ordinary hot- 
water installation run on coke at 30s. per ton, taking 
account of relative maintenance and depreciation 
charges. Doubtless such an estimate would need to 
be verified more clearly than can be done on the material 
submitted, and other questions would arise in any 
comparison with high-temperature heating apparatus. 
As against hot-water systems run off fuel-fired boilers, 
it seems clear, however, that, economically, the electrical 
system is at least fairly comparable with the other, and, 
in addition, has advantages arising from its flexibility 
and readiness of control. Mr. Illingworth also presented 
a number of load curves, showing that, in various 
applications to schools and other buildings, the thermal 
capacity of the building and other circumstances 
caused the maximum demands of a thermostatically- 
controlled installation to occur at times at which the 
station load was well below its peak, while in the peak 
hour the installation demand was at its lowest. 
Whether, and how far, such uniformities can be 
established generally, and to what extent it would be 
convenient and expedient to take their load at special 
rates, as Mr. Illingworth suggested, may be another 
matter. It seems opportune, however, that attention 
should be called to the large amount of heating 
appliances and systems that will have to be installed 
in the near future, and to the possible opportunity for 
electricity-supply undertakings. 
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“ENGINEERING” 
HIGH PRESSURE FOUR-CYLINDER the frames at the low-pressure outside cylinders, and| It will be remembered that there are two pairs of 
of which special drawings were given in our last article.| bottom drums; one pair over the coupled axles as 

COMPOUND LOC MOTIVE FOR | The next cross-stay is a deep web and flange casting | already inferred, and a second pair outside and to the 


THE L. & N.E.R. 'to the rear of the leading driving axle. A third,| rear of the trailing coupled wheels and forming part 
(Concluded from page 359.) a couple of feet further to the rear, and just ahead | of the firebox proper. The former are centred 2 ft. 2 in. 
widen apes of the second driving axle, provides the leading guides | above the driving axles, but the latter are only 1 ft. 0} in. 


In the earlier part of this article dealing with | for the lugs underneath the front end of the first pair | above this level, ora little more than 3 ft. 4 in. above rail 
engine No. 10,000, designed by Mr. H. N. Gresley, for | of bottom drums of the boiler. Between the second ‘level. This small height, together with the necessity 
the London and North Eastern Railway, we dealt with | and third coupled axles is another large stay, cross | of providing two carrying axles, and allowing adequate 
the method of attaching the water-tube boiler to the | shaped, with a minimum depth on the centre line for | lateral play, has resulted in a very interesting piece 
frames, by means of a high saddle to the front end. the vertical web of about 2 ft. 2 in., and minimum | of design at this end, which we illustrate in Figs. 12. 

The main frames are of 1}-in. plate, and in addition | of about 17 in. for the horizontal member. Both | 13 and 14, above. 
to the buffer beam, &c., and the high-pressure cylinder | vertical and horizontal webs are swept out to much) From these drawings it will be seen that the single 
casting at the front end, are stiffened by a number | larger dimensions at the sides where the castings butt | plate frames of the front part of the engine give 
of cross-stay castings which may be seen in the general | against the frames. Again, to the rear of the third | place at this end to double plates, the splice extending 
drawings reproduced in Plate XX of our issue of /|coupled axle is another cross stay also embodying, | over a length of 5 ft. 8} in., and 2 ft. 1 in. forward 
the 13th inst. The first of these is the combined | as explained in our previous article, guides for the rear | of the rear coupled axle, the two plates being riveted 
exhaust and motion plate casting stretching between | lugs under the front pair of boiler drums, together as well as joined by the rivets holding the 
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Fig. 15. 
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horn cheeks in place. Immediately to the rear of the 
axle in question, the frames drop to quite a low level 
(9} in. above rail level) as shown in Fig. 13. For 


this length, the top and bottom sloping edges of the | 


frame plates are welded together. Thereafter they 
diverge, the inner pair of plates being closed-in, in a 
straight run, to a width apart at the trailing end of 
3 ft. 1} in., while the outer pair are joggled at several 


points and spread to a width apart at the trailing end | 


of 6 ft. 10 in. In this distance both inner and outer 


frames rise again from the low level at the end of | 


the splice, to the normal drag-box level at the trailing 
end. The plan, Fig. 14, shows the layout as described 
above, while Fig. 13 shows the inner plate in elevation 
and Fig. 12 the outer frame. The wheel arrangement 
consists of a radial axle in front and a two-wheel truck 
at the trailing end. The former is accommodated 


in guides in the outside frames, and the inner frames | 
have to be raised as shown in Fig. 13 to clear this, and | 


are again raised to clear the two wheel truck. 


Details of the two-wheel truck are shown in Figs. | 


15 to 19, on this page. The dragbox is a steel casting, 
and embodies the bogie centre, and incidentally it 
may be pointed out that the front part constitutes 
a large elbow for the hot air duct supplying air to the 
firebox. The centre is fitted with Cartazzi slides 
allowing 6 in. sideplay, the faces of the slides being on a 
slope of 1 in 7. The radius bar of 8 ft. 3 in. between 
centres, consists of angles and plate, tapering from a 
considerable depth at the axle end, to about 5} in. 
at the pivot, and stiffened by top and bottom cross 
plates at mid-length. The pivot is carried on a cast- 
steel cross-stay shown in Fig. 18, at the lowest point 
of the frames already referred to. The clearance 
under the nut is 68 in. The axle boxes are fitted with 
overhead beams and helical springs, as well as rubber 
pads. 

The radial axle is housed in guides struck at 12 ft. 
radius. The boxes are illustrated by Figs. 20 to 24, 
on page 418. The brass is bronze, white-metal lined. 
It is shown in Figs. 25-27. Above it is the plate 
illustrated in Figs. 28 to 30. These boxes are fitted, 
individually, with Cartazzi slides, the details of which 
are shown in Figs. 31 to 36. The bottom plate which 
is seated on the top of the box is shown in Figs. 35 





and 36, the former, showing the upper side. The top 
| plate is shown in detail in Figs. 31 to 34. The slides 
on its underside correspond with those on the top 
of the bottom plate. The latter is in bronze. and is 
| held steady on the steel axlebox casting by a 2-in. pin. 
| The top plate is of mild steel; it is held laterally by 
| the horn cheeks and acts as a guide for the plate spring 
above, a lug on the buckle of the latter fitting a 3-in. 
recess in the plate shown in Figs, 33 and 34. The slide 
| faces are lubricated from a box shown in Fig. 37, and 
on the inside of the slide is a leather apron held in 
place by a brass plate, as indicated in Figs. 33 and 34. 


'THE RECONSTRUCTION OF THE 
NERBUDDA BRIDGE, ON THE 
GREAT INDIAN PENINSULA RAIL- 
WAY.* 

By G. C. Minnirr, Assoc.M.Inst.C.E. 


Tue Nerbudda Bridge, situated at mile 592 on the 
Itarsi-Jubbulpore section, was built during 1863-66. 
It consisted of five 150-ft. wrought-iron pin-jointed 
| om spans on masonry piers with three 40-ft. span 
arches at each end. Rail level was 95 ft., and the 
bottom of the girders 77 ft. above the river-bed. The 
| bridge was destroyed by a flood on September 21, 
1926, when the river rose 3 ft. 6 in. above rail level. 
| The girders were torn from the piers and deposited in 
| the river-bed about 200 ft. downstream of the bridge. 
|The approach arches on the Bombay side remained 
| standing, but those on the Jubbulpore side collapsed. 
|The embankments on each side were damaged. 
| Through communication was interrupted indefinitely, 
and mail and goods traffic was diverted between Itarsi 
and Katni via Bina, increasing the distance by 156 
miles. 

After the banks and track had been repaired, trans- 
shipment of passengers and light luggage was effected 
by boats when the depth of water in the river was 
more than 3 ft. When the water dropped below this 
level a pontoon and trestle bridge 1,100 ft. long was 
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* Abstract of paper read before the Institution of 
Civil Engineers, on Tuesday, March 24, 1931. 
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PLAN OF TRUCK CASTING WITH SLIDES REMOVED 


built, and passengers crossed on foot. Transhipping 
was effected every day without a break. The maximum 
transported by boat at one time was 1,615 passengers 
with light luggage, and 106 mail and other packages, 
which was effected in two hours. There is great 
irregularity in the fall of the river, as the formation 
occupies a deep rock-basin, which showed that a rock 
foundation would not be found. The new alignment 
was fixed 500 ft. downstream of the old. Within a 
month of the washaway a contract was made for 
building a new bridge, with a separate contract for 
earthwork in the approaches and masonry in abutments 
and land-span piers made. The Administration laid 
permanent way and provided sidings for the use of 
contractors. 

The bridge consists of six 169-ft. through spans and 
two approach deck spans of 45 ft. 2 in. at each end 
with rail-level 108 ft. above the river bed. Its overall 
length is 1,194 ft. 8 in. The main spans are carried on 
steel trestles with the object of rapidity in erection. 
The foundations of each trestle are four 12-ft. diameter 
steel cylinders filled with cement concrete. The 
through spans, resting on 6-in. diameter pin bearings, 
have eight panels 20 ft. 74 in. apart centre to centre, 
and an overall height of 25 ft. 62 in. Trolley and man 
refuges are provided. The land spans are deck-plate 
girders spaced at 5 ft. 10 in. between centres, each 
43 ft. long by 4 ft. 14 in. deep. The leg centres of the 
trestles are spaced 60 ft. by 30 ft. at the base and 
26 ft. by 8 ft. at the top. The minimum depth of well 
foundations is 20 ft. and the maximum 44-31 ft. 
below the river bed, and the total depth of sinking 
was 832-55 ft. Rough tests on the foundations were 
made by dropping a cannon-ball from the top of the 
well and noting the pentration. Tests for skin- 
friction were made which gave a resistance of 2-5 cwt. 
to 3-07 cwt. per square foot of surface. The box 
abutments, 86-80 ft. and 75-80 ft. high, are of brick in 
lime mortar with cement-concrete quoins. The total 
quantity of earthwork in the embankments is 15,050,000 
cub. ft., and the maximum height of bank is 54-34 ft. 
The formation is 20 ft. wide to take a single track of 
5-ft. 6-in. gauge. To assist consolidation, the banks 
were rolled with petrol, steam, and bullock rollers 
during construction. The track is of 90-lb. flat-footed 
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| Fig. 21. 
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rails laid on jarrah bridge sleepers and pressed-steel 
sleepers on the embankments. The average number 
of men employed on the bridge was 728. The maximum 
labour employed on the whole work at one time was 
more than 5,000. The removal of old girders from the 
river-bed was done by the Administration, only one of 
them fouling the line of wells. Most of the building 
materials had to be brought by rail from distances 
ranging up to 253 miles. 

The trestles were erected by a timber derrick 40 ft. 
long, a steel gin pole 100 ft. long, and a Scotch derrick 
crane with a jib 136 ft. long. The main spans were | 
erected in the river bed and hoisted on to the tops 
of the trestles by four 10-ton steam winches. Two 
broad-gauge tracks were laid, establishing communica- 








tion across the river, and the spans were erected 
between them. The difference in length of a trestle due | 
to variation of night and day temperature in a case | 
recorded was $ in. Special lifting-towers were used in 
the hoisting of the main spans. Hoisting tackle was 
attached to each of the four ends of the bottom booms, 
and each end of the span was raised about 6 ft. at a 
time. During pauses in hoisting the span rested on 
pins in slings suspended from the lifting-towers, and | 
there was no strain on the ropes and brakes of the | 
winches. After hoisting, the camber was found to be | 
unaltered. | 

Immediately the hoisting of a span was completed | 
the permanent way was laid. The bridge was con- | 
structed and erected by Indian labour with European | 
supervision from steel manvfactured in India. The | 
total value of the work was Rs. 41 lakhs, or approxi- 
mately 307,0001. 








RECONSTRUCTION OF S.S. ‘ SARANAC.”’—The oil-tank | 
steamer Saranac, which has a deadweight-carrying | 
capacity of about 17,000 tons, arrived at the Hebburn | 
Yard of Messrs. Palmers Shipbuilding and Lron Company, | 
Limited, towards the end of January, for the fitting of | 
a new centre cargo-carrying portion, over 300 ft. in length, 
built and launched by Messrs. Palmers. On arrival, the 
vessel was placed in dry dock, in which the work of | 
cutting her hull into three portions, removing the old | 
centre part, and the fitting of the new part was under- | 


taken. The Saranac is the second tank ship to be re- | Messrs. Anglo-American Oil Company, Limited, was re- 
juvenated in this manner at Hebburn, the first vessel, | tanked last year, and, we understand, has since been 
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the Cadillac, which, like the 
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giving excellent service. The trials of the Saranac, 
after reconstruction, were carried out on March 23 and 
proved entirely satisfactory. 


Saranac, is owned by 
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LABOUR NOTES. 


THE award of the National Wages Board for the 
railways industry on the subject of wage rates and 
working conditions, was again under consideration in 
London on Wednesday by a delegate conference of the 
National Union of Railwaymen. The matter had been 
discussed by the representatives of the men at a similar 
gathering a week earlier, but, on the ground, it was 
stated, that the terms of the provisional agreement 
between the National Shopmen’s Council, which is 
composed of representatives of the railway companies 
and the trade unions, had not been circulated to the 
delegates, a decision was deferred until yesterday. 
During the week-end the terms of the award and also 
the terms of the shopmen’s provisional agreement, 
were considered at district meetings of the men. 





On Tuesday and Wednesday of this week a special 
delegate conference of the Associated Society of 
Locomotive Engineers and Firemen considered the 
award. On the earlier day the discussion was ad- 
journed, and on Wednesday the following resolution 
was passed unanimously :—*“ This special association 
of delegates strongly resents the monstrous award 
of the National Wages Board, which means a further 
worsening of the locomotive men’s conditions of 
service ; we feel, however, that there is no practicable 
alternative but to accept.” 





On March 16, the numbers of persons on the registers 
of Employment Exchanges in Great Britain were 
1,905,185 wholly unemployed, 617,505 temporarily 
stopped, and 116,943 normally in casual employment, 
making a total of 2,639,633. This was 52,104 less 
than a week before, but 1,017,875 more than a year 
before. The total included 1,944,212 men, 68,128 
boys, 570,843 women, and 56,450 girls. 





Amongst the matters to be discussed by the General 
Council of the International Federation of Trade 
Unions, at its meetings in Madrid on April 27 to April 29, 
are trade union propaganda and the strengthening of 
weak trade union movements, relations with the 
International Labour Office at Geneva, action against 
reaction, the work of the Joint Unemployment Com- 
mittee of the International Federation of Trade 
Unions and the Labour and Socialist International, the 
growth of the Trade Union Movement in Latin America, 
possibilities of closer relations with the Trade Union 
movements of Pacific countries, measures and guiding 
principles to combat the economic crisis and the 
unemployment crisis, and the action which the political 
and trade union Internationals can, and should, take, 
to obtain the maximum favourable results from the 
Disarmament Conference on behalf of world peace 
and in the interests of Labour. On April 30, the 
Executive of the International Federation of Trade 
Unions is to meet the International Trade Secretariats, 
for the discussion of questions arising out of I.F.T.U. 
decisions, and also problems of the International 
Labour Office at Geneva. 





A Burnley cotton firm which formerly belonged to 
the employers’ association, and has now withdrawn 
from it, has re-introduced the more-looms-per-weaver 
system. The operatives affected struck against the 
change, but on Tuesday a number returned, and were 
joined later, it is stated, by others. Some worked 
eight and several six looms. The Weavers’ Amalgama- 
tion is still opposed to the system. 





According to the Ministry of Labour Gazette, the 
fluctuations in the course of employment observed 
in January continued during February, but by the end 
of the month there had been a slight net increase in 
the numbers unemployed. Among workpeople insured 
against unemployment in Great Britain and Northern 
Ireland, the percentage unemployed in all industries 
taken together was 21-7 at February 23, 1931, as 
compared with 21-5 at January 26, 1931, and 12-9 
at February 24, 1930. For males alone the percentage 
at February 23, 1931, was 22-6, and for females 19-6. 
At January 26, 1931, the corresponding percentages 
were 22-1 and 19-9. It is estimated that on February 
23, 1931, there were approximately 9,224,900 insured 
persons aged 16 to 64 in work in Great Britain. This 
was 96,600 more than a month before, when the figures 
were affected by the cotton dispute, but 791,800 less 
than a year before. 





At February 23, 1931, there were 1,888,716 persons 
on the Registers of Employment Exchanges in Great 
Britain who were out of a situation. This was 13,386 
more than a month before and 804,821 more than a 
year before. The total included 1,374,855 men, 
58,228 boys, 406,433 women, and 49,200 girls. It was 
made up approximately of 1,323,300 insured persons 





who had paid at least 30 contributions during the 
preceding two years, and therefore satisfied the full 
contributions conditions for the receipt of unemploy- 
ment benefit ; 465,300 insured persons who had paid 
less than 30 contributions during the preceding two 
years ; and 100,100 uninsured persons. The claimants 
for benefit, numbering 1,714,556, included 234,949 men, 
6,050 boys, 45,473 women, and 3,468 girls who had been 
on the Register for less than one month. 





There were registered as unemployed in Great Britain, 
406,249 men, 12,415 boys, 182,989 women, and 12,039 
girls who were on short time or were otherwise sus- 
pended from work on the definite understanding that 
they were shortly to return to their former employ- 
ment. The total of 613,692 was 6,249 more than a 
month before, and 246,848 more than a year before. 
Of workers who normally seek a livelihood by means of 
jobs of short duration, there were on the Registers 
in Great Britain 112,713 men, 315 boys, 2,201 women, 
and 21 girls; these are mainly employed in dock, 
harbour, river and canal service. The total of 115,250 
was 5,373 more than a month before, and 26,724 
more than a year before. 





There were increases in the numbers unemployed in 
coal mining, in the manufacture of glass, pig-iron, 
non-ferrous metals, tin plate, and iron and steel tubes, 
in engineering, shipbuilding and ship repairing, the 
motor vehicle industry, the hosiery and carpet trades, 
textile bleaching, dyeing and finishing, paper manu- 
facture, and dock and harbour service. There was a 
further improvement, however, in the pottery, steel, 
silk and artificial silk industries. The numbers un- 
employed also decreased in the building trade, public 
works contracting, and cement manufacture, and in 
the cotton, woollen and worsted, linen, lace, boot and 
shoe, and clothing industries. 





In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
during February resulted in an estimated decrease of 
47,8001. in the weekly full-time wages of about 570,000 
workpeople, and in an increase of 2,0501. in those of 
64,000 workpeople. The principal industry affected 
by reductions was the building trade, in which at 
most towns in England and Wales there were decreases 
of 3d. an hour for craftsmen and $d. or }d. an hour 
for labourers. Reductions also occurred in the wages 
of coal miners in Warwickshire, iron puddlers and iron 
and steel millmen in the Midlands, Siemens steel 
workers in South-West Wales, tinplate makers, chain 
makers, certain classes of linen workers in Northern 
Ireland, silk workers at Macclesfield, and brush and 
broom makers. The principal increase concerned men 
employed in steel melting shops and rolling mills in 
various districts, whose wages were increased, under a 
sliding scale based on selling prices, by an amount 
equivalent in most cases to 1 per cent. on current rates. 





The number of trade disputes, involving stoppages 
of work, reported to the Department as beginning in 
February, was 24. In addition, 10 disputes which 
began before February were still in progress at the 
beginning of the month. The number of workpeople 
involved in all disputes in February (including work- 
people thrown out of work at the establishments where 
the disputes occurred, but not themselves parties to 
the disputes) is estimated at about 127,000, and the 
aggregate duration of all disputes in February at about 
1,500,000 working days; these totals are almost 
wholly accounted for by the dispute in the cot‘ on in- 
dustry. 





At the end of February, 21,973 members of the 
Boiler Makers and Iron and Steel Shipbuilders’ Society 
were “signing the books,” as compared with 20,572 
at the end of January. The number of members in 
receipt of superannuation benefit increased during the 
month from 4,860 to 4,864, and the number in receipt 
of sick benefit from 2,404 to 2,589. In February, the 
expenses were 9,7531. 18s. 4d.; in January, which had 
to bear five weeks’ outlays, they were 11,3441. 48. 2d. 





Under a group insurance plan, the great majority 
of the employees of the Blackburn Aeroplane and 
Motor Company, Limited, of Brough, East Yorkshire 
arid Leeds, are now insured for a minimum of 1001., 
rising to 1,0001. in the case of the higher-paid staff 
members. The plan adopted contains many benefits 
in addition to the life insurance, and is on a contribu- 
tory basis, the company and the members of the 
plan contributing in approximately equal ratio to its 
cost. All employees are eligible to join and no medical 
examination is required. For works’ employees, the 
plan provides 1001. of life insurance, at a cost to the 








employee of only 3d. weekly, the balance of the cost 
being paid by the company. Staff employees are 
divided as to contributions and benefits into classes 
according to earnings, and both works and staff 
employees have total and permanent disability benefit 
as well as the straight life insurance. This means 
that any member who becomes totally and permanently 
disabled from any cause anywhere, contracted before 
age 60, will receive the amount of the life insurance in 
from 40 to 60 monthly instalments. For works’ 
employees, it will mean 40 monthly instalments of 
21. 12s. 6d. each. The highest payment for total and 
permanent disability to staff members is 18/. monthly, 
for 60 months; in this instance the life insurance is 
1,000/., and the employee’s weekly contribution 2s. 6d. 





In case of death, from any cause, anywhere, while a 
member of the plan, the insurance will be paid at once 
to the beneficiary designated by the insured person. 
A feature of the plan is an agreement by the Blackburn 
Company to continue to pay the entire cost of the 
insurance for life of such employees as retire from 
active service with the company’s consent. The 
administration of the plan is in the hands of the Metro- 
politan Life Insurance Company of New York, which 
specialises in these group benefit plans and has in the 
neighbourhood of 150 of them already in force in this 
country. An unusual feature of the Blackburn plan 
is free nursing service. The insurance company 
provides a staff of highly competent visiting nurses, 
who will, in cases of illness or disability, give any 
possible aid. 





Exercising the power given to it by the Coal Mines 
Act, the Miners’ Federation of Great Britain, at a 
national delegate conference in London last week, 
decided not to allow a spread-over of working hours in 
any district after the end of this month, when the 
sanctions already given expire. As Scotland, Lanca- 
shire, Cumberland, North Staffordshire, North Wales, 
South Derbyshire, Leicestershire, Shropshire, and 
South Staffordshire have spread-over agreements with 
the coalowners which were to continue in operation 
for specified periods, this decision may, obviously, 
have extremely inconvenient effects. The resolution 
to disallow spread-overs was carried, on a card vote, 
by 392,000 to 142,000. An official report of the con- 
ference contained the following statement :—‘‘ In 
view of the situation created by this decision, the secre- 
tary pointed out that the districts would be face to 
face with wage attacks, and it was therefore necessary 
for the Miners’ Federation to take some action to see 
that the Labour Government should protect the miners’ 
wage standards. With that in view, a unanimous 
resolution was carried instructing the miners’ executive 
to meet the Government and demand the immediate 
amendment of the Coal Mines Minimum Wage Act, 
1912, and the passing of the Bill prepared by the 
miners’ member, Mr. Potts, which represents the policy 
of the Federation.” 





As a consequence of the decision of the members of 
the National Federated Electrical Association in the 
London area to withdraw the temporary wages increase 
of 5 per cent. conceded in November last, the members 
of the Electrical Trades Union affected ceased con- 
structional, alteration and maintenance work last 
week-end. In a statement issued by Mr. Rowan, the 
general secretary of the Electrical Trades Union, it was 
claimed that the difference should have been referred 
to the Joint Industrial Council for the industry, and 
that there was no ground for penalising the men in 
the London area in respect of a dispute which originated 
outside the area. 





A reply circulated by Mr. Penwill, the general 
secretary of the National Federated Electrical Associa- 
tion, clearly restates the original trouble and explains 
the justification for the action of the London employers. 
‘* An agreement was reached in November last,” he says, 
“* granting a temporary increase of 5 per cent. on the 
condition that the Electrical Trades Union gave an 
undertaking honourably to observe all existing agree- 
ments. The strike action on Ford’s contract at Dagen- 
ham constituted a definite breach of this undertaking, 
and although the employers offered to refer the oppos- 
ing contentions as to the correct rate of pay on Messrs. 
Ford’s contract to arbitration, the E.T.U., without 
notice, took strike action to enforce their demands 
not only on the contract in respect of which there was a 
dispute, but also on two adjacent contracts within the 
London area upon which the London rate was being 
paid, and where the E.T.U. had no grievance whatsoever 
against the employers concerned. These actions con- 
stituted breaches of the undertaking given in November 
last. The withdrawal of the temporary increase does 
not constitute a cut in the wages (which are the subject 
of a national agreement). The employers’ offer of 
arbitration has been repeated on two occasions, but 
the E.T.U. have refused to accept such reference.” 
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LETTERS TO THE EDITOR. 


HIGH-PRESSURE LOCOMOTIVES. 
To THE Eprror oF ENGINEERING. 


Sir,—With reference to some remarks | made in 
the discussion on Mr. Gresley’s paper on High-Pressure 
Locomotives, and appearing in your issue of February 13 
(page 245 ante), 1 find that my source of information 
as to the abandonment of American types of high- 
pressure locomotives was incorrect, and, in fact, on the 
Delaware & Hudson Railroad, a locomotive is now under 
contemplation of the same type as those illustrated in 
Mr. Gresley’s paper. 

[ shall be glad if you will give this correction as 
much publicity as you afforded to your report on the 
discussion. 

I am, Yours truly, 
Henry A. Srennine (Lieut.-Col.). 

Bush House, Aldwych, W.C.2. 

March 24, 1931. 








TORSIONAL VIBRATION FREQUEN- 
CIES OF MARINE DIESEL INSTAL- 
LATIONS. 

To Tue Eprror oF ENGINEERING. 


Srr,—Dr. Taylor’s solution to this problem (given in 
ENGINEERING, of February 20, page 259), makes certain 
unnecessary assumptions. A more exact solution is given 
in Captain Morris’s book on the ** Strength of Shafts in 
Vibration,” (see Article 121, page 124). In this article 
each throw of the crankshaft is assumed to be of the 
same stiffness and to have the same moment of inertia. 
These assumptions would be exactly true in the majority 
of Diesel installations, with equally spaced cylinders. 

Captain Morris’s solution gives :— 
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Torsional stiffness of the shaft between the 
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propeller and the flywheel. 


» Cos Torsional stiffness of the shaft between the 
flywheel and the adjacent throw of the 
crank, 

rae | Torsional stiffness of one throw of the 
crankshaft. 
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P) Moment of inertia of the propeller (includ- 
ing entrained water). 

Po Moment of inertia of the flywheel. 

P Moment of inertia of one throw of the 
crankshaft including all the rotating 
and the equivalent of the reciprocating 
parts. 
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D 
ae of erank throws. 
Yours faithfully, 
E. J. FEARN. 
105, Eldon-street, Greenock, Renfrewshire. 
March 10,1931. 


INTERNATIONAL HousING AND TOWN-PLANNING CoNn- 


Gress.—The International Federation for Housing and 


Town Planning is holding its 13th International Housing | 


and Town Planning Congress ir Berlin, from June 1 to 5 
next. At the same time there will be a German Building 
Exhibition, and an important section of this will be 
the International Housing and Town-Planning Exhibition, 
in the organisation of which the Federation has given its 
active co-operation, The two main subjects for discus- 
sion at the Congreas will be the Abolition of Slums, and 
the Traffic Problem in Relation to Town and Regional 
Planning. The reports from Great Britain will be pre- 
sented by Messrs. Frank Hunt, Frank Pick, and G, L. 
Pepler. During the congress, there will be visits to 
housing schemes in Berlin and Potsdam. After the con- 
xress, visits will be paid to the Spreewald, Dresden, 
Hamburg, and Essen. The National Housing and Town- 
Planning Council is arranging for a party of British 
delegates to leave London on May 29, Full particulars 


of the Congress can be obtained from the International 
Federation for Housing and Town-Planning, 25, Bedford- 
row, London, W.C.1. 
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: IN BUENOS AIRES. ~— 

THE accounts of the successful opening of the British 
Empire Trade Exhibition in Buenos Aires, on Saturday, 
March 14, which have reached this country by telegram 
and wireless, already hold out the prospect that, in the 
words of H.M. the King, “this great enterprise will 
afford a striking indication of the ability of British 
industry to meet the many and varied requirements 
of consumers to-day.” In his speech declaring the 
exhibition open, H.R.H. the Prince of Wales emphasised 
the same point and called attention to the no less impor- 
tant fact that this is the first occasion on which British 
traders have combined to exhibit their products on a 
national scale, in a foreign country. That this enter- 
prise is welcomed by the Argentine Republic is shown 
by the way that the undoubted difficulties of organising 
| such a display, so far from our base, have been smoothed 
| out, and this assistance, in turn, gives rise to the hope 

that the result will be a great increase in trade between 
|the two countries to their mutual advantage. 

| It is not without a feeling of satisfaction that we 
|are able to note that H.M. Government is taking an 
active part in the Exhibition. The Government Pavilion 
occupies an area of about 28,000 sq. ft., and is divided 
| into two main courts, between which is an illuminated 
|map of the world in relief. The seas on this map are 
|of actual water and the main trade routes are shown 
| by moving steamers, while the physical growth of the 
| Empire is demonstrated by an ingenious system of 
lighting and by explanatory statements in Spanish 
jand English. 

| The exhibits in the courts themselves include a series 
of models showing the leading breeds of livestock, for 
which this country has earned a world-wide reputation, 
|a demonstration of the progress made in the field of 
| tropical medicine, and photographs of the Treaty of 
| Amity, Commerce and Navigation, which was signed 
| between the Argentine and Great Britain in 1825. 
The display of British books and pictures should 
attract great attention. The latter includes repro- 
ductions in colour of the works of English artists, and 
a series of portraits, among whom Newton and Faraday 
may be noted, of Englishmen distinguished in various 
spheres of activity connected with the history of the 
two countries. The books have been chosen to record 
the progress of British civilisation and, while their 
contents are such as to give some idea of the range and 
variety of British achievements in many different 
fields, opportunity has also been taken to display the 
beauty of native styles of bookbinding and the artistry 
and clearness of the types, devised by such pioneers 
as Morris and Cobden-Sanderson. 

We shall not, however, be wrong in presuming that 
|the exhibit in the Government Pavilion which will 
arouse the greatest interest is that devoted to showing 
the progress that has been made in British aeronautics 
since 1908, with, as a corollary, a display of models 
of early experimental aircraft dating back to 1670. 
Among the firms represented in this part of the Pavilion 
are Messrs. The Bristol Aeroplane Company, Limited, | 
|who are showing examples of the Jupiter air-cooled 
}engine; Messrs. The de Havilland Aircraft Company, 
| Limited, who are showing Puss Moth and Gipsy Moth 
| aeroplanes; Messrs. Armstrong Siddeley Motors, Limi- 
| ted, who are displaying a range of air-cooled radial 
| engines, from the 80-88-h.p. five-cylinder Genet to the 
| 800-h.p. fourteen-cylinder Leopard ; Messrs. Sir W. G. 
| Armstrong-Whitworth Aircraft, Limited, who are show- 
ing an Atlas aircraft of the type used in the Royal Air 
| Force ; Messrs. Rolls-Royce, Limited, who show pro- 

peller reduction gears; and Messrs. Vickers (Aviation), 
| Limited, who are displaying several types of their aero- 
planes. This part of the pavilion as a whole, culmi- 
nates in a collective speed exhibit, which consists of 
scale models demonstrating the records made by Great 
Britain in the air, on water and on land. This is 
arranged round the actual Schneider Trophy, which is 
mounted on a pedestal above a model of the machine 
| which won the race in 1929. 














is carried by elevators and conveyors to a gantry on 
the harbour quay and discharged into the holds of the 
ships. Two camp silos are exhibited, one of which is in 
operation. This is made of reinforced concrete, is 
divided into six circular bins and is supplied with grain 
by motor vehicles, which are fitted with mechanically 
operated discharging gear, through a weigher, under- 
ground hopper and bucket elevator. The grain for 
delivery is drawn from the bottom of the bins, weighed 
and discharged through a spout into side-opening 
wagons, which are exact models of those actually in 
use on the Argentine railways. At the port these 
wagons discharge into hoppers, whence the grain is 
elevated into bins in the storage building, which is 
one-sixtieth full size, and is finally discharged into the 
ships as already explained. 

The actual elevator system at Ingeniero White will 
have a capacity of 80,000 tons, and will comprise a 
wagon unloading and grain weighing, cleaning and 
handling plant, as well as extensive shipping galleries. 
As they arrive, all the wagons will be dealt with in 
an unloading shed with six tracks, and 48 unloading 
hoppers, each capable of holding one 45-ton wagon. 
It will be possible to unload 24 wagons simultaneously, 
and to have a similar number in readiness, so that the 
speed of handling the consignments will be greatly 
expedited. The working house will be 210 ft. long 
by 100 ft. wide by 220 ft. high, at its highest point, and 
will contain 130 concrete storage bins. It will be 
equipped with six receiving elevators, each with a 
capacity of 500 tons per hour, and numerous conveyors 
for transporting and turning over the grain, as well as 
cleaning and separating machinery. The main storage 
building will be 220 ft. long by 167 ft. wide, and will 
comprise 108 circular bins as well as 80 interspace bins. 
The shipping house, which will be 220 ft. long by 50 ft. 
wide, will contain 12 shipping elevators and weighers, 
and 14 belt conveyors, each capable of handling 500 
tons per hour. The new plant will have a total loading- 
out capacity of 6,000 tons per hour to ships and 1,000 
tons per hour to the existing granaries, and will enable 
eight ships to be loaded simultaneously. The whole 
plant will be driven electrically by independent 
motors with an aggregate output of 8,600 h.p., while the 
total length of the conveyors in the scheme is nearly 
54 miles. 

Other exhibitors include Messrs. Ruston and Hornsby, 
Limited, Lincoln, who are showing their products on 
the stand of their agents, Messrs. Agar, Cross and 
Company, Limited. These include examples of their 
vertical and horizontal airless-injection, cold-starting 
crude-oil engines, as well as a high-speed fuel-oil engine, 
pumps of various kinds and a Diesel road roller. 
Messrs. R. A. Lister and Company, Limited, Dursley, 
Gloucestershire, are exhibiting their well-known petrol- 
driven, auto-trucks, one of which was used by the 
Prince of Wales during his tour of the exhibition. 








THE TOLEDO STEEL WORKS, 
SHEFFIELD. 


Tue prevailing depression has been felt particularly 
keenly in the Sheffield steel industry, and numerous 
rationalisation and reconstruction schemes have been 
carried out in an effort to meet the changed conditions. 
For some time past, however, a more hopeful spirit 


{has been abroad, and the opinion is gaining ground 


that the worst period of the depression has been passed, 
and that trade is tending, very gradually, to return to 
more normal levels. In order to be in a position to meet 
the improved conditions, which some feel cannot be 
long delayed, steel manufacturers in Sheffield and 
elsewhere, are overhauling and improving their plant. 
An interesting example of this policy, indicative 
of a healthily optimistic spirit on the part of the 
firm concerned, culminated on Thursday, March 19 
last, when the Lord Mayor of Sheffield, Alderman 
Harold W. Jackson, inaugurated a new billet rolling 
mill at the Toledo Steel Works, Neepsend Lane, 
Sheffield, of Messrs. Andrews Toledo Limited. The 
new rolling plant comprises a 25-in., three-high, electric- 





| Though pressure on our space prevents us from 
| dealing with the engineering exhibits in detail some 
|idea of their scope and their representative character 
will have been gathered from the article which appeared 
on page 317 of our issue of March 6. In addition, we 
may mention a working model of a grain elevator 
system, which is being constructed by Messrs. Henry 
Simon, Limited, Manchester, at the port of Ingeniero 
White, Bahia Blanca. This model is 74 ft. 6 in. long 
by 11 ft. 6 in. wide, and is not only of interest in itself, 
but shows in a striking manner how an important 
Argentine industry can be assisted by British engineer- 
ing enterprise. It also represents a satisfactorily large 
order from one of our own firms. The model demon- 


and then transported and discharged into the camp silos, 
where it is stored until required. The next stage is its 
transfer to the railway wagons, in which it is trans- 
ported to the terminal elevator at the port, whence it 





strates how wheat is cut by mechanical harvesters, | 


ally-operated mill, constructed by Messrs. The Bright- 
side Foundry and Engineering Company, Limited, 
| Sheffield. It is driven by a 750 brake horse-power, 
| 3,300-volt, three-phase induction motor, power being 
supplied by the Sheffield Corporation at 11,200 volts, 
and transformed in the firm’s own substation. The 
| mill is fed by a newly-installed continuous ingot re- 
| heating furnace, which is also electrically operated. 
|The furnace is conveniently situated in a position 
| adjacent to the ingoing side of the rolling mill. Close 
by is the steel plant of the firm, which comprises three 
20-ton open-hearth acid-steel furnaces, served by a 
recently constructed mechanically-operated producer- 
| gas plant. 

On Thursday, March 19 last, after the mill had been 
| set in motion by the Lord Mayor, a 9-cwt. ingot was 
brought from the furnace to the mill and rolled down 
to a 3-in. square billet. This was subsequently cut up 
by the hot saw into the required lengths. Prior to the 
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COMBINED ELEVATOR AND MAGNETIC SEPARATOR. 


CONSTRUCTED BY MESSRS. RAPID MAGNETTING MACHINE COMPANY, LIMITED, BIRMINGHAM. 





installation of the mill, billet making at the Toledo 
Works had been carried out by means of steam 
hammers. 

The new mill, we understand, has a capacity of 50 
tons of billets per 8-hour shift. From the cooling bed, 
situated close to the hot saw on the outgoing side of 
the mill, the billets are transported by rail track to the 
bar rolling mills on the one side, or to the wire-rod mills 
or billet stock yard on the other side. The wire-rod 
mills convert the billets into rod used in the wire-rope, 


needle, and other trades. These mills are served by two | 


electrically-operated continuous furnaces, fired by a 
recently-installed pulverised-fuel plant. The bar rolling 
plant comprises two 12-in. and one 9-in. mills all 
three of which are electrically operated. In this plant, 
the billets from the new rolling mill, and also ingots from 
the crucible-steel department, are converted into spring- 
steel bars, mining-drill steels, spindle steels for the 
textile trades, tool steels, and high-speed steel sections. 
Messrs. Andrews Toledo are, at the present time, 
turning out, from their remodelled spring shop, large 
quantities of laminated springs for many of the leading 
motor-car manufacturers. 

At a lunch, held after the inauguration of the billet- 
mill at the Royal Victoria Hotel, Sheffield, Mr. J. F. 
Parker, chairman of the Company, referred to the 
problems which had confronted Messrs. Andrews 
Toledo Limited, when, in 1929, they had taken over the 
old firm of Messrs. John Henry Andrew and Company 
Limited, founded in 1856, by the late Mr. J. H. Andrew. 
The task of reconstruction, however, had been greatly 
facilitated by the loyalty and esprit de corps of the 
staff and employees. The Lord Mayor, in the course of 
his speech, stated that he understood that, in two 
years, the present Company had resuscitated a firm 
which had fallen on bad times and that 400 men were 
now employed. Moreover, there was every prospect of 
an increase in that number in the near future. He 
hoped that Sheffield had come to the end of rationalisa- 
tion and reconstruction schemes which brought in 
their train the discharge of employees, and that a new 
era had dawned when, on account of the increased 
efficiency of the works, orders would flow to the City 
with the result that unemployment would decrease. 








A COMBINED ELEVATOR AND 
MAGNETIC SEPARATOR. 


As in foundry practice the condition and constitution 
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to, but this, unfortunately, does not eliminate the 
smallest pieces, the recovery of which is necessary to 
| prevent damage to the patterns, mills, mixers and 
other machinery, and worth while owing to the price 
| that can be obtained for the metal. The same argu- 
ment applies when clinker, stone, coal, ore, or seed is 
| dealt with instead of sand, as the presence of iron in 
these materials may cause damage to the equipment 
used during the subsequent process and, in the case 
of cereals, may lead to contamination. Experience, 
however, shows that this waste metal can be efficiently 
removed by magnetic separation, and considerable 
attention has recently been paid to improving the 
| design and operation of this class of equipment. 

| As an example of this development we may draw 
| attention to the electro-magnetic elevator and separator, 
which is now being manufactured by Messrs. Rapid 
Magnetting Machine Company, Limited, Magnet 
Works, Lombard-street, Birmingham, and of which 
we give an illustration herewith. This combines a 
belt-bucket elevator and magnetic separator in a single 
unit, an arrangement which, it is claimed, has the 
advantage of giving greater compactness, and requiring 
less head room than when the two are kept separate. 
In this unit the sand or other material is fed into the 
hopper visible on the right of the illustration, whence 
it is withdrawn by a bucket elevator, which is driven 
by the large upper drum. This drum, which revolves 
at a speed of about 20 r.p.m., consists of a steel- 
flanged cylinder 16 in. in diameter by 9 in. wide, inside 
which are fixed a number of stationary magnets with 
ring-shaped poles. These magnets are arranged so 
that they are parallel to the directions of material 
movement and of rotation and so that only half 
|of the drum on the descending side is magnetised. 
| They are excited either direct from the mains or 
through a motor-generator, depending on whether a 
| direct or alternating-current supply is available, the 
necessary connections being led through the hollow 
| shaft on which the drum is mounted, so that no 
collecting rings are required. As the conveyor passes 
| over the magnetised part of the drum each bucket in 
| turn becomes magnetised and remains magnetised 
| until it has discharged its sand on to the sieve visible 
| at the left of the illustration. The further movement 
| of the conveyor carries the bucket out of the magnetic 
| field with its mouth downwards, so that any iron that 
| has been retained by the magnetic action falls out into 
|an appropriate receptacle placed near the loading 
| hopper. 

The sieve is of the jig-shaker type and is suspended 



































of the moulding sand is one of the principal features | 
governing the quality of the castings produced, and as| from the main angle frame by four rods, as shown. 
for economic reasons it is desirable to employ as much | It is driven from the countershaft or by a self-contained 
old sand as possible, the appropriate treatment of this | motor through a ball-bearing eccentric which runs at a 
material is a matter of importance. Used sand, of | speed of 375 r.p.m. The maximum overall height of 
course, contains varying proportions of scrap metal, to| the 4-ton unit is 8 ft. 6 in., and the space occupied 9 ft. 
get rid of which mechanical sifting is usually resorted ! 4 in. by 1 ft. 10 in. It is made in seven sizes with capa- 
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cities ranging from 2 tons to 12 tons per hour. Tests 
show that when the drum is supplied with a current of 
1-26 amperes at 220 volts it is possible to extract pieces 
of iron weighing 7 Ib. from the sand, this being the 
maximum size an 8-in. bucket will elevate. Where a 
belt drive is used and direct-current is available, so 
that conversion to obtain the magnetising current is 
unnecessary, the cost of extraction is said to vary 
between 0-5d. and 1d. per ton of sand dealt with. 








33,000-36,000 VOLT TURBO-ALTER- 
NATORS AT BRIMSDOWN POWER 
STATION. 


Durine the last ten or fifteen years the size of 


| individual turbo-alternators has been very rapidly 


increasing; at the same time, owing to increase in 
the load, high pressures, such as 33,000 volts, are 
necessary for supplying even relatively small areas. 
Where such a combination occurs and for cases in which 
a large unit is required in conjunction with a distribu- 
tion pressure of this order, there are great advantages 
in having the alternators wound direct for 33,000 volts. 
Messrs. C. A. Parsons and Company have done some 
very important pioneer work in this respect, and in a 
paper read before the Institution of Electrical Engi- 
neers on March 21, 1929, by the late Hon. Sir Charles A. 
Parsons and Mr. J. Rosen, a description was given of 
a 25,000-kw. alternator wound for 33,000 volts direct, 
which was supplied to the North Metropolitan Power 
Station Company, Limited, for their Brimsdown 
Station. The set was described and illustrated in 
detail in ENGINEERING of August 15 and August 29, 
1930. 

This machine was put to work on August 16, 1928, 
and, has, therefore, been in commission for 24 years, 
generating at pressures up to 34,500 volts. This period 
would seem to be long enough to indicate that the 
design is in all respect electrically sound. In the early 
days the machine certainly had some very serious 
jolts, which were set out in the paper referred to 
above. This was due to some particularly severe 
trouble with overhead lines. These troubles have 
now been cleared, but, of course, in any big system 
such as that of the North Metropolitan Company, 
from time to time heavy surges are encountered, and 
this machine, which is one of two in the new station, 
has had to take its share. During the 2} years the 
set has been run for rather more than 14,000 hours, or 
about two-thirds of the total possible time, but in no 
case has the machine been out of commission for any 
trouble with the electrical end. The alterator has 
been inspected on various occasions, when the end 
shields had to be removed for balancing purposes, and 
on no occasion was there any indication of any sort of 
trouble. On February 3, 1929, the end shields were 
opened up specially because of a slight smell of ozone, 
leaking, no doubt, through the end shield flanges. 
The machine, however, was perfectly clean, and there 
was no dust or dirt of any kind on the windings. 
Subsequently, test pieces of copper and insulation 
were placed in the air ducts on March 12, 1929, and on 
removal about 12 months later were found to be quite 
unaffected. The last inspection was made on June 17, 
1930, when no cleaning of any sort was required and 
everything was quite normal. 

As a result of their experience, the North Metropolitan 
Company were so satisfied with the behaviour of this 
machine that for the second extension another generator 
wound direct for 33,000-36,000 volts has been ordered. 
It may be explained that the original installation was 
to have consisted of two machines, both wound for 
11,000 volts. One of these was to supply direct on the 
local network at its generator pressure, and the other 
was actually supplied with step-up transformers for 
33,000 volts. After the order had been placed with 
Messrs. Parson, they put forward the suggestion of 
building, in addition, a 33,000-volt alternator, and it 
was intended that the original 11,000-volt machine 
should have been used first of all, and, in the summer, 
the 33,000-volt machine should have been substituted. 
As, however, completion of the station was very late, 
it was not possible to carry out these arrangements, and 
it was decided to run the risk of putting the 33,000-volt 
machine in service right away, so that, in point of 
fact, the original 11,000-volt alternator was never 
used. 

Consequently, when the second extension, con- 
sisting of two 25,000-kw. machines, was ordered, the 
11,000-volt alternator and its step-up transformers 
existed, and, therefore, only a turbine was required 
to complete the set. This explains why, of the two 
new machines, only one is arranged for 33,000 volts 
direct. It might also be pointed out that, owing to 
the fact that the 33,000-volt machine had to occupy 
the same bedplate as the 11,000-volt one, it was not in 
all respects an ideal design, and for the new machine 
Messrs. Parsons have been given permission to increase 
the size, and, consequently, to improve the design 
from certain points of view. 
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TENDERS. 

WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated where possible. Details may be obtained 
on application to the Department at the above address, 
the reference number given being quoted in each case. 

Petrol Engines for Rail Cars.—There is a possibility that 
petrol engines will be required for rail cars in the island 
of Formosa. (Ref. No. G.X. 10,232). 

Air Compressor and Receiver.—The supply and 
delivery of one motor-driven air compressor, enclosed 
vertical or horizontal two-stage type, having a capacity 
of 350 cub, ft. of free air per minute at an altitude of 
2,160 ft., and delivering at a final gauge pressure of 100 lb. 
per square inch. Also one air receiver, 8 ft. high, and 
3 ft. in diameter, suitable for a working pressure of 
100 lb. per square inch. The South African Railways 
and Harbours Administration, Johannesburg; May 4 
(Ref. No. G.X. 10,238), 

Vertical Petrol Engines.—A firm in London, Ontario, 
Canada, is desirous of receiving, from British manu- 
facturers, particulars and prices of industrial-type 
vertical petrol engines, one, two, and four-cylinder, in 
sizes of from 2 to 50 h.p., for the operation of concrete 
mixers. (Ref. No. G.X. 10,239.) 


Sluice Gates and Stop Logs.—The supply of sluice gates 
and stop logs at Timaru, Oamaru or Kurow, in connec- 
tion with Section 29 of the Waitaki power scheme. The 
Publie Works Supplies and Tender Committee, Welling- 
ton, New Zealand ; June 30. (Ref. No. G.X, 10,243.) 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is continued absence 
of new feature of moment as regards Cleveland pig iron. 
Restricted outputs barely exceed the present moderate 
requirements, and ironmasters are determined to regu- 
late, as far as possible, production to needs. A large 
proportion of the make is absorbed by manufacturers’ 
own consuming plants, and nearly all the surplus output, 
available for the market, is disposed of by makers direct 
to home consumers. Export demand is still quite 
trifling, and business with firms in Scotland is as difficult 
as ever to put through, as pig-iron users across the Tweed 
are still able to buy comparatively cheaply from the 
Continent and from India. Second hands are not in a 
position to deal at all extensively in Cleveland pig as 
their holdings are light, and their terms of contract 
with ironmasters prohibit large second-hand sales to 
principal home consumers. The following fixed mini- 
mum figures for home trade are firmly adhered to :— 
No. 1 Cleveland, 61s.; No. 3, g.m.b., 58s. 6d.; No. 4 
foundry, 578. 6d. ; and No. 4 forge, 57s. 

Hematite—Makers have no fixed prices for East 
Coast hematite, and terms of sale vary a good deal after 
individual bargaining. The tendency of values is still 
downward. Merchants have moderate quantities on 
hand, and continue slightly to undersell producers. 
Stocks at certain works are heavy, but they could be 
lightened if holders would accept rates at which custo- 
mers are able to buy from other firms. Small odd sales 
to the Continent continue, but most of the limited business 
passing is for home use. There are sellers of iron at the 
equivalent of ordinary qualities at 67s. 6d., and rather 
less is stated to have been accepted. 

Foreign Ore.—Consumers of foreign ore are off the 
market, as they have considerable stocks, and are heavily 
bought. The nominal price of best rubio remains at 
l6s., c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful, and sellers offer good average qualities at 
16s, delivered here, but local users are not disposed to 
pay that figure. 

Manufactured Iron and Steel.—Orders are still urgently 
needed in nearly all branches of manufactured iron and 
steel, but quotations remain steady. Departments turn- 
ing out railway material hae a fair amount of work 
to execute, and constructional steel branches have still 
orders to complete. Specifications for shipbuilding 
requisites are very much needed. Common iron bars 
are 101. 10s. ; best bars, 11/. ; double best bars, 111. 10s. ; 
treble best bars, 12/.; iron and steel rivets, 11l. 5s. ; 
packing (parallel), 8/.; packing (tapered), 10/.; steel 
billets (medium), 7/. 2s. 6d.; steel billets (hard), 
71. 128. 6d.; steel ship plates, 8/. 15s.; steel angles, 
81. 78. 6d.; steel joists, 8/. 15s. ; heavy sections of steel 
rails, 82. 10s. for parcels of 500 tons and over, and 9l. 
for smaller lots; fish plates, 12/. 10s.; black sheets 
(No. 24 gauge), 81. 10s.; and galvanised corrugated 
sheets (No. 24 gauge), 111. 

Scrap.—Heavy steel remains in the neighbourhood of 
46s., and is in moderate demand, but most other descrip- 
tions of scrap are slow of sale. Borings are 25s.; turn- 
ings, 30s.; light cast iron, 38s. 6d.; heavy cast iron, 
48s, 6d. ; and heavy machinery metal, 50s. 








_STEEL SLEEPERS ON THE GREAT WESTERN RAILWay.— 
Sixty-two thousand steel sleepers of home manufacture 
are to be laid this year by the Great Western Railway 
Company, in half to one-mile lengths, in various portions 
of the system. The Company has already over 136,000 
steel sleepers laid in the permanent way, at over 100 
points in the main, relief, and branch lines, and this 
year’s programme will bring the total mileage laid with 
steel sleepers up to 94 miles. 
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BOOKS RECEIVED. 

Egypt. Ministry of Public Works. Physical Department 
Meteorological Report for the Year 1924. Cairo: Gov- 
ernment Press. [Price P.T.40.]} 

The Plan Requirements of Modern Buildings. By VERNER 
O. Rees. London: Ernest Benn Limited. [Price 
35s, net.] 

United States Bureau of Standards. Commercial Standard 
CS8-30. Plain and Thread Plug and Ring Gauge Blanks. 
[Price 15 cents.] CS23-30. Feldspar. [Price 5 cents. ] 
Miscellaneous Publication No. 112. Manufacture of 
Insulating Board from Cornstalks. By O. R. SWEENEY 
and W. E. Emtuey. [Price 10 cents.] Research 
Paper No. 230. Strength of Welded Shelf Angle 
Connections. By J. H. Epwarps and others. [Price 
10 cents.] Washington: Government Printing Office. 

Deutsche Reichsbahn Gesellschaft. Grundsdtze fiir die 
bauliche Durchbildung Stdhlerner Eisenbahnbricken 
(G. £.). Second edition. Berlin: Wilhelm Ernst und 
Sohn. [Price 1.40 marks. ] 

Annual Report of the Director of the United States Geo- 
logical Survey to the Secretary of the Interior for Fiscal 
Year ended June 30, 1930. Washington : Government 
Printing Office. [Price 15 cents.] 

Maschinengetriebe. Berlin: V. D. I. Vertac. G.M.B.H, 
[Price 4 marks. ] 

Motorshipping in 1930. By A.C. Harpy. Liverpool and 
London: The Journal of Commerce. [Price 15s. 
net. ] 

United States Bureau of Mines. Mineral Resources of the 
United States. Rare Metals, Cobalt, Molybdenum, 
Tantalum, Titanium, Tungsten, Radium, Uranium, 
and Vanadium in 1929. By P. M. Tyter and A. V. 
Petar. [Price 10 cents.] 1:7. Mercury in 1929. 
By P. M. Tyter. [Price 5 cents.] 11:0 Potash in 
1929. By A. T. Coons, [Price 5 cents.] 11: 13. Salt, 
Bromine and Calcium Chloride in 1929. By A, T. 
Coons. [Price 5 cents.] 11:14. Slate in 1929. By 
O. Bowtes and A. T. Coons. [Price 5 cents.] Wash- 
ington: Government Printing Office. 

Department of Overseas Trade. Report of the United 
Kingdom Trade Mission to the Union of South Africa, 
Southern Rhodesia and Northern Rhodesia. London: 
His Majesty’s Stationery Office. [Price ls. net.] 

Association of Engineering and Shipbuilding Draughts- 
men. Flywheel Design (for Reciprocating Engines) 
By Rost. B. Nemson. London: The Draughtsman 
Publishing Company, Limited. [Price 2s. net. ] 

Diagrammi per il Calcolo Diretto Rapido Rigoroso Delle 
Solette e Travi in Cemento Armato. By Dorti-Ina, 
Gurpo Sasst. Milan: Ulrico Hoepli. [Price 50 lire.]} 

Canada, Department of Mines, Mines Branch. No. 716. 
The Salt Industry of Canada, By L. H. Cote. Ottawa. 
Mines Branch. Department of Mines, [Price 20 
cents. } 

Department of Overseas Trade. Economic Conditions 
an the British West Indies and Contiguous British 
Territories, October, 1930. Report. By J. L. Witson 
Goopg. London: His Majesty’s Stationery Office. 
[Price 2s. 6d. net.]} 

Slide Rule Calculations. By H. O. Cooper. Oxford 
University Press. London: Humphrey Milford. 
[Price 7s. 6d. net.] 

Motorships of the World and Motorshipping Register, 
1930. Edited by A. C. Harpy. London: Sampson 
Low, Marston Company, Limited. [Price 12s. 6d. net. ] 

Acoustics. A Text on Theory and Applications. By 
Grorce WALTER STEWART and RoBERT BRUCE 
Linpsay. London: Chapman and Hall, Limited. 
[Price 25s. net. ] 

Balkenbriicken. Part 6. By 
Berlin : Wilhelm Ernst und Sohn. [Price 5.50 marks. ] 

Ministére des Travaux Publics. Statistique de la 
Production et de la Distribution de l’Energie Electrique 


Dr.-Inc. W. GEHLER. 


au 1 Janvier, 1929. Paris: Ministre des Trauvaux 
Publics. 

Werkstoffe Physikalische Eigenschaften und Korrosion. 
Vol. I. Allgemeiner Teil Metallische Werkstoffe. 
Vol. II. Nichtmetallische Werkstoffe. Leipzig: Otto 
Spamer. 


Report of the Tanganyika Railway Commission, 1930. 
[Price 5s.] Appendices to the Report containing Oral 
Evidence and Memoranda. [Price 5s.] London: 
Crown Agents for the Colonies. 








THE Late Mr. Rospert CRAwFrorp.—The death of 
Mr. Robert Crawford, which occurred on March 19, at 
| his home in Laverockbank-road, Edinburgh, removes a 
well-known figure from Scottish shipbuilding circles. 
Mr. Crawford became associated with the firm of Messrs. 
Henry Robb, Limited, when, in 1923, they acquired the 
Victoria shipyard, Leith, from the liquidators of Messrs. 
Hawthorns and Company, Limited. He was invited 
to accept a seat on the board as technical director ; his 
special knowledge and experience of dredger work and 
shallow-draught craft were invaluable, this being the 
work specialised in by the firm. As technical director, 
| Mr. Crawford was responsible for all the designing and 
| technical work at Messrs. Robb. As a youth he com- 
| menced his shipbuilding career with Messrs. 8S. McKnight 
}and Company, Ayr, and was subsequently associated 
| with Messrs. Sir Jas. Laing and Sons, Limited, Sunder- 

land, and Messrs. The London and Glasgow Shipbuilding 
|Company, Govan. He was for a time naval architect 
jand shipyard manager of Messrs. Ailsa Shipbuilding 
| Company, Limited, Troon and Ayr, and, prior to taking 

up his appointment in Leith, was technical director and 

commercial manager of Messrs. Dublin Dockyard 

Company, Limited, Alexandra Basin, Dublin. Mr. 

Crawford became a member of the Institution of Naval 
| Architects in 1919, having been elected to full member- 
| ship of the Institution of Engineers and Shipbuilders in 
! Scotland on April 23, 1907, 











NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—While order books do not present an 
attractive appearance, and gross outputs of steel and 
related products are rather restricted, manufacturers in 
the Sheffield area are looking ahead, and are pushing 
forward schemes for the modernisation of works. 
Sheffield specialises in high-class efficiency steels which 
have played an important part in the manufacture of 
racing motor cars, aeroplanes, seaplanes, and motor 
boats which have created speed records. Another 
departure is that locally-made steel is to be used in the 
production of the two masts for Sir Thomas Lipton’s 
new yacht, Shamrock V. These masts will weigh 40 tons 
each, will be 160 ft. high, and will be composed of electri- 
cally-welded steel plates. Contracts have been completed 
for shipment abroad of four heavy armour-plate grinders, 
and an order for four further machines, complete with 
electrical equipment, has been booked. The heaviest 
of the machines weighs 70 tons. Owing to the manifold 
uses to which it is being applied, stainless steel is being 
made on an extended basis. The use of such steel for 
turbine blades has proved successful. At one colliery 
where stainless steel turbine blades were used, they were 
found, after nearly three years’ wear, to be in perfect 
condition. Stated to be as clean in use as glass, stainless 
steel milk churns are finding increased favour with 
farmers and milk distributors. Such steel is also in 
demand from the artificial silk, aircraft, confectionery, 
food-making, chemical, electricity, and pottery industries. 
Stainless steel shop frontings are also more in vogue. 
The tool trades make little progress. Large quantities 
of spades have been ordered in Sheffield for distribution 
to unemployed allotment holders. The latest Govern- 
ment contracts include orders for the supply of horse 
shoes, steam valves, cramps, clamps, vices, locomotive 
tyres, alternators, wire rods, and pipes. Business in 
raw and semi-finished steel continues to be of a hand-to- 
mouth character. Forward business is urgently needed 
if plants are to continue operating at present capacity. 
Output is at a low level, and it is doubtful whether an 
early improvement will develop. Latest quotations are 
as follow: Siemens acid-steel billets, 9/. 10s.; hard 
basic billets, 81. 12s. 6d. to 91. 2s. 6d.; medium hard 
basic billets, 71. 2s. 6d. to 71. 12s. 6d. ; soft basic billets, 
61. 5s.; Derbyshire foundry pig iron, 66s.; Derbyshire 
forge iron, 638.; crown iron bars, 101. 5s.; iron hoops, 
12/.; steel hoops, 91. 10s.; soft wire rods, 7l. 15s. ; 
basic-steel scrap, 44s. 


South Yorkshire Coal Trade.—The operation of the 
quota has made the position of the coal trade generally 
one of uncertainty. In some districts difficulty is being 
experienced in obtaining supplies. Recent improvement 
in the demand for shipment has been well maintained. 
Stocks at collieries and depots have been greatly de- 
creased. There is only a limited demand for industrial 
fuel. House-coal requirements are fairly steady. Best 
quality fuel is difficult to obtain. The coke market 
shows a slight weakening. Foundry sorts are only in 
moderate request, but quotations have been maintained. 
Blast-furnace descriptions are in slightly stronger demand. 
Coke for central-heating purposes is moving more freely. 
Gas coke is firm. Quotations: Best branch handpicked, 
25s. 6d. to 27s. ; Derbyshire best brights, 21s. to 23s. 6d. ; 
Derbyshire best house, 21s. to 22s.; sereened house, 
19s. to 20s.; screened nuts, 16s. 6d. to 17s. 6d.; York- 
shire hards, 15s. to 16s. 6d.; Derbyshire hards, 15s. to 
16s. 6d.; rough slacks, 9s. to 10s.; nutty slacks, 7s. 
to 8s.; smalls, 4s. 6d. to 6s, 6d. 








NOTES FROM THE SOUTH-WEST. 


CarpiFrr, Wednesday. 

The Coal Trade.—An immediate strike of the Welsh 
miners over the wages award of the Conciliation Board 
Chairman has been averted by a card vote of the men’s 
delegates which authorised the South Wales Miners’ 
Federation to endeavour, by peaceful methods, to obtain 
a redress of the alleged grievances of the men in respect 
to the lowering of their rates of pay to meet the shorter 
working day. Meanwhile, the Welsh coal trade has 
suffered another severe blow by the decision of Norwegian 
whaling owners to lay up whalers, inasmuch as these 
vessels take something like 250,000 tons of Welsh coal for 
their annual expedition, a loss which the trade can ill 
afford at present. Most collieries are fairly well placed 
for orders for large coal, but smalls continue in very 
poor demand and, as a result, regular working is made 
impossible because of wagon shortages owing to many 
trucks being held up under load. Buyers not tied to 
named brands can secure both large and small at 
minimum prices, which the Marketing Association execu- 
tive, at a recent meeting, refused to lower. 


Russian Time-Charters.—A year ago some 50 Cardiff- 
owned vessels had accepted Russian time and voyage 
charters for the timber and grain trades, and the annual 
expedition to the Kara Seas. This year the Russians 
having drastically altered their terms, shipowners had 
been advised by the Chamber of Shipping not to accept 
the offer of the Soviet which involved the payment of 
time-charter freight at the end of a voyage instead of 
monthly in advance, besides other clauses in respect to 
overtime, damage, and insurance, which were adverse 
to the interests of shipowners. Until recently, Cardiff 
shipowners had refused to accept the new conditions 
offered by the Russians, who so far have been able to 
charter some 50 vessels, chiefly foreign-owned, whereas 
12 months ago they had obtained at least 200. During the 
last week, however, seven Cardiff ships were chartered as 
the result of an important concession by the Russians 
on the original terms, the freight being payable six days 
after leaving Archangel, 10 days after sailing from the 
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White Sea, or within a maximum of 50 days after the 
delivery of aship, With so many vessels laid up, and the 
prospects of employment so meagre, it is not surprising 
that Cardiff owners have at last accepted the amended 
Russian terms, which would, of course, have to be 
materially altered in the event of a sudden demand 
springing up for tonnage. 

Iron and Steel_—Exports of iron and steel goods last 
week totalled 9,416 tons, against 12,053 tons in the 
preceding week. Shipments of tin-plates and terne- 
plates fell from 9,606 tons to 4,847 tons, and of black- 
plates and sheets from 322 tons to 230 tons, but of 
galvanised sheets were raised from 925 tons to 2,462 tons, 
and of other iron and steel goods from 1,200 tons to 
1,876 tons. 


NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Scottish Steel Trade—No improvement of any kind 
can yet be reported in the state of the Scottish steel 
trade, and with the demand for practically all kinds 
of material so scarce, the present outlook is far from re- 
assuring. Inquiries are said to be slightly better, but 
there is little evidence of a buying movement, even on a 
small scale, and the position at present is that a very 
large tonnage could be handled at the works on the 
shortest notice. In the black-sheet trade, the lighter 
gauges continue to be in fair request, but the heavier 
gauges and galvanised sorts are both very dull. The 
expected overseas demand has not yet come into being, 
and makers are waiting patiently on some indication 
that stocks are to be replenished at no distant date. 
Prices show no change, and are as follow :—Boiler-plates, 
107. 10s. per ton; ship plates, 81. 15s. per ton; sections, 
8l. 7s. 6d. per ton; black steel sheets, }-in., 8/. per ton ; 
and galvanised corrugated sheets (No. 24 gauge), 
111. 7s. 6d. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—Depression still prevails in 
the malleable-iron trade of the West of Scotland, and 
broken time is general at the works. The inquiry, like 
the demand, is very poor. The re-rollers of steel bars 
report no change in the position, except that competition 
seems to be keener than ever. Prices of steel bars tend 
easier, and the following are the current market quota- 
tions :—‘‘ Crown ”’ bars, 10/. 5s. per ton for home delivery, 
and 91. 15s. per ton for export; re-rolled steel bars, 
61. 10s. per ton for home delivery, and 6/. 7s. 6d. per ton 
for export. 

Scottish Pig-Iron Trade.—The producers of Scottish 
pig iron are still very quiet, and there are no signs of any 
improvement at the moment, nor in the immediate 
future. The output continues unchanged, and the 
demand is easily met by the seven furnaces now in blast. 
Imports from overseas and from English ports are 
almost a weekly occurrence, and this is all against the 
local makers. The market quotations are as follows :— 
Hematite, 74s. per ton delivered at the steel works; 
foundry iron, No. 1, 76s. per ton, and No. 3, 73s. 6d. per 
ton, both on trucks at maker’s yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending iast 
Saturday, March 21, amounted to 682 tons. Of this total, 
635 tons went overseas, and 47 tons coastwise. During 
the corresponding week of last year the figures were 535 
tons overseas and 40 tons coastwise, making a total ship- 
ment of 575 tons. 

Soviet Contracts.—The Trade Delegation of the U.S.S.R. 
in Great Britain announced the placing of the following, 
among other contracts: Boiler plant to the value of 
50,0001., with Messrs. Babcock and Wilcox, Limited, 
Renfrew ; and steel wire to the value of 100,0001., with 
Messrs. Bruntons, Musselburgh. 














CoNSTRUCTION oF HIGHWAYS IN RouMANIA.—Re- 
cently, Messrs. Svenska Vaeg-Aktiebolaget (Swedish 
Road Company) received a concession for the building 
of about 400 miles of high roads in Roumania. 





Hints FOR COMMERCIAL VISITORS TO PORTUGUESE 
West Arrica.—A pamphlet containing hints for the 
guidance of commercial visitors to Portuguese West 
Africa, prepared by H.M. Consul-General at Loanda, 
has recently been issued by the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1. As has 
been the case with previous publications in this series, 
the pamphlet contains particulars regarding routes, 
fares, transport facilities, recommended hotels, formali- 
ties, climate and clothing, &c. 





Contracts.—An order has been placed with Messrs. 
Steatite and Porcelain Products, Limited, Stourport, 
Worcestershire, for insulator strings for the Punjab 
Uhl River hydro-electric scheme. The strings are for 
use at railway crossings. The main contractors for the 
work are Messrs. Callender’s Cable and Construction 
Company, Limited.—Plants for the working of the 
Bianco process of Messrs. The Anglo Galvanizing Com- 
pany, Limited, Abbey House, Victoria-street, London, 
$.W.1, for the electro-galvanising of wire, have been 
installed in the works of Messrs. John Rigby and Sons, 
Limited, Lowmoor, and of Messrs. The Standard Wire 
Company, Sowerby Bridge.—Messrs. The British 
Thomson-Houston Company, Limited, Rugby, have 
secured repeat orders from the London Electric Railway 
Company for 17 mercury-arc rectifiers of 1,500 kw. each, 
in addition to 5 of 2,000 kw. each. These rectifiers will 
be installed in nine substations and, in all cases, will be 
provided with automatic control gear for remote opera- 
tion.—Messrs. Sir William Arrol and Company, Limited, 
Glasgow, have received an order from the London and 
North Eastern Railway Company, for four coaling 
it at their Harbour Terrace Coal Staith, West 

artlepool. 





NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

Important Soviet Contract.—Messrs. The Metropolitan- 
Vickers Electrical Company, Limited, Trafford Park, 
Manchester, who in the last few years have manufactured 
large quantities of electrical equipment and plant for 
Russia, have just secured another contract, valued at 
approximately 200,000/., from the Soviet Trade Delega- 
tion. The order includes the manufacture of 7,000-h.p., 
4,250-h.p. and 2,200-h.p. motors, together with three 
turbo-generators of 50,000 kw. each. The equipment is, 
in the main, for mill developments, it is stated. The 
electrical branch, as has been the case for the past two 
or three years, is the brightest feature of the heavy 
engineering and kindred industries of the north-west, 
and in almost every case firms have sufficient work 
booked to ensure regular employment practically 
throughout the year. 

General Survey.—Generally the outlook of the area 
is more promising than was the case three months ago, 
and, in nearly every section, inquiry is reported to be 
encouraging. Locomotive builders, unfortunately, are 
not so well placed as they were a year ago, and textile 
machinery manufacturers would welcome an expansion 
of business, but otherwise there is ground for sane 
optimism. Bridge builders have experienced a decided 
improvement in trade in the last few weeks, following the 
placing of orders by railway companies, and further work 
is expected from schemes under contemplation by the 
Lancashire County Council. The freer inquiry, of late, 
for structural steelwork continues, and a number of 
small orders is being secured by leading constructional 
engineering firms. In the last few days Messrs. Edward 
Wood and Company, Limited, of Trafford Park, have 
obtained a contract for steelwork for extensions at the 
works of Messrs. Platt Brothers and Company, Limited, 
textile machinists and engineers, Oldham ; and Messrs. 
Bainster, Walton and Company, Limited, also of Trafford 
Park, are at present supplying steelwork for a new 
Woolworth store at Sale, Cheshire. A useful addition to 
the order book of Sir Lindsay Parkinson and Company, 
Limited, of Blackpool, is a 200,0001. tender for harbour 
extensions at Famagusta, Cyprus, for the Crown Agents 
for the Colonies. The work comprises the extension of 
the existing quay wall and the removal and reconstruction 
of the existing iron jetty and other structures. The 
scheme will take about two years to complete. At 
Stockport, Messrs. Mirrlees, Bickerton and Day, Limited, 
have just completed a number of important orders for the 
supply of engines of varying brake horse-power for 
Ceylon, India, the Federated Malay States, and Messrs. 
The Alexandria Water Company. 


Low-Temperature Carbonisation Development.—The 
announcement is made of an amalgamation of the interests 
of Messrs. Catherall and Company, Limited, of Buckley, 
Flintshire, and Messrs. The Dowson and Mason Gas Plant 
Company, Limited, of Manchester, for the production of 
motor spirit, fuel oil, and smokeless coal from waste 
colliery slack. Experimental plant has been built by 
the Manchester company, and a new company, Messrs. 
Catherall, Dowson and Mason, Limited, has been formed 
with a capital of 250,000/. The process, it is claimed, 
is of low capital cost, and is continuous and economical 
of operation. 








Wr11amM Symincton: Erratum.—tThe first of the 
two illustrations included in our article on the Symington 
centenary, contained in our issue of last week, on page 
384, was, unfortunately, stated to represent a model. 
Actually, it was a reproduction of a photograph of the 
engine built in 1788. For many years, this engine— 
the earliest marine engine extant and indeed, one of the 
earliest steam engines of any kind still in existence,— 
stood in Miller’s library. After his death, it was sent to 
London and then back to Edinburgh. Then some 60 
years’ old, it was fortunately secured by Bennet Wood- 
croft, and after being reconditioned by Penn was placed 
onexhibition in the old Patent Office Museum from whence 
it passed to the Science Museum. The photographs of 
both the engine and of the model of the Charlotte Dundas 
were reproduced with the kind permission of the Museum 
authorities. 





DrrecTORY OF SHIPOWNERS, SHIPBUILDERS AND 
MarRINnE ENGINEERS.—Messrs. The Directory Publishing 
Company, Limited, 33, Tothill-street, London, S.W.1. have 
recently issued the twenty-ninth annual edition of that 
useful desk companion, The Directory of Shipowners, Ship- 
builders and Marine Engineers. As was the case with 
previous editions, the volume is a comprehensive work of 
international scope containing information regarding all 
the leading steamship companies and shipbuilding, ship- 
repairing and marine-engineering establishments rte’ 
out the world. The names of the directors and principal 
officials of the companies are also furnished, as are details 
of the fleets, in the case of shipping concerns. Information 
is immediately obtainable regarding any specific ship, 
including the names of the builders of the vessel and of its 
engines, its tonnage, draught and other features, and the 
year in which the vessel went into commission. The 
capacities of shipyards are given, while another section 
contains data regarding the personnel of the Government 
Departments interested in the industries concerned, as 
well as of the classification societies. Additional matter 
comprises lists of consulting marine engineers and naval 
architects, and societies, associations and federations 
connected with shipping and shipbuilding. An exhaustive 
series of indexes, covering some 24,000 entries, constitutes 
a useful feature of the Directory. The work is compiled 
under the direction of the Editor of Shipbuilding and 
Shipping Record, who is to be congratulated upon con- 
densing a very large amount of matter into 850 pages. 
The price of the Directory is 208. net. 





NOTICES OF MEETINGS. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
7 p.m., Storey’s-gate, S.W.1. Informal Meeting. Exhibi- 
tion of Industrial Kinematograph Films. 

JUNIOR INSTITUTION OF ENGINEERS.—To-night, 7.30 
p.m., 39, Victoria-street, S.W.1. ‘‘ Light-Sensitive Work 
in Modern Industry,” by Mr. C. E. Prince. 

Royat Instrrution.—To-night, 9 p.m., Albemarle- 
street, W.1. ‘‘ Helium and its Properties,” by Lord 
Rutherford. Saturday, March 28.3 p.m. ‘‘ Alpha-Rays ”’ 
(Lecture IV), by Lord Rutherford. Monday, March 30, 
5p.m. General Meeting. 

INSTITUTE OF BriTIsH FoUNDRYMEN.—East Midlands 
Branch: Saturday, March 28, 6 p.m., Loughborough 
College, Loughborough. ‘‘ Recent Developments in 
Special Cast Iron,”’ by Dr. A. B. Everest. Lancashire 
Branch: Saturday, April 4, 4 p.m., College of Tech- 
nology, Sackville-street, Manchester. Annual General 
Meeting. ‘‘ Jobbing Moulding and its Relation to the 
Engineer,”’ by Mr. S. Southcott. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—-Birming- 
ham Centre: Monday, March 30, 7 p.m. Chamber of 
Commerce, New-street, Birmingham. ‘‘ Improvements 
in Water Pick-up Gear for Locomotives,’ by Mr. H. 
Chambers. 

BRADFORD ENGINEERING SocretTy.—Monday, March 
30, 7.30 p.m. Technical College, Bradford. ‘“ Cast 
Iron,” by Dr. H. W. Swift. 


INSTITUTION OF PETROLEUM TECHNOLOGISTS.—Tues- 
day, March 81, 5.30 p.m., Royal Society of Arts, John- 
street, Adelphi, W.C.2. Annual General Meeting. 

INSTITUTION OF CiIviL ENGINEERS.—Birmingham and 
District Association: Tuesday, March 31, 6 p.m., 
Chamber of Commerce, New-street, Birmingham. Annual 
Joint Meeting with Institution of Mechanical Engineers, 
Midland Branch, and Institution of Electrical Engineers, 
South Midland Centre. ‘‘ Preservation Work at St. Paul’s 
Cathedral,’’ by Col. C. E. P. Sankey. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
March 31, 7.30 p.m., 198, West-street, Sheffield. ‘“‘ Gases 
in Steel’ (with Special Reference to Oxygen), by Dr. 
E. W. Fell. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
March 31, 7.45 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, S.W.1. Joint Meeting with various 
societies. ‘‘ Injection, Ignition and Combustion in 
High Speed Heavy Oil Engines,”’ by Dr. 8. J. Davies and 
Mr. E. Giffen. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Wednesday, 
April 1, 6 p.m., Victoria-embankment, W.C.2. Wireless 
Section Meeting. ‘‘ Short Distance Observations on 
Long-Wave Phenomena ” and “ Field Strength Measure- 
ments on Daventry 5X X,”’ by Mr. R. Naismith. 

INSTITUTION OF PRopUCTION ENGINEERS.—London 
Section: Wednesday, April 1, 7.30 p.m., Society of 
Motor Manufacturers and Traders, 83, Pall Mall, S.W.1. 
‘On a Method of Measuring Productive Efficiency,” 
by Mr. R. E. Beswick. 











British Propuction oF Pic-IRon anp StTEEL.—The 
number of blast furnaces in operation, at the end of 
February, was 81, a net decrease of two since the begin- 
ning of the month. The production of pig iron during 
February amounted to 320,200 tons, compared with 
337,200 tons in January, and 607,000 tons in February, 
1930. The February output of steel ingots and castings 
amounted to 486,000 tons, compared with 402,200 tons 
in January, when production in some districts was 
affected by the New- Year holidays, and 776,400 tons in 
February, 1930. The above figures have been furnished 
to us by the National Federation of Iron and Steel 
Manufacturers, Caxton House, Tothill-street, London, 
8.W.1. 





SwepisH Strate Ramway ELEcTRIFICATION.—The 
Swedish General Electric Company, usually known by 
the abbreviated title of A.S.E.A., has received an order 
for 104 electric locomotives and six transformer plants 
from the Swedish Government. The contract is in 
connection with the electrification of the Malmoe- 
Stockholm line of the Swedish State Railways, which 
is to be carried out at a cost of nearly 4,000,000/., and 
has recently been sanctioned by the Riksdag. The 
deliveries of the locomotives and other plant will begin 
in 1932, and the entire contract is to be complete in 
the course of 1933. Three Swedish companies, other 
than the A.S.E.A., are taking part in the construction 
of the mechanical equipment of the locomotives. 





PEeRsonat.—Mr. P. J. V. Hallgren, chief engineer of the 
plant and engineering department of the Swedish Tele- 
phone and Telegraph Administration, has joined the 
International Standard Electric Corporation as general 
manager in Scandinavia.—Mr. Lewis Hart, chief assistant, 
Publicity Department, Agricultural and General Engi- 
neers, Limited, is being transferred to Messrs. Blackstone 
and Company, Limited, Stamford, as publicity manager. 
—Messrs. A. T. Wall and Company have removed their 
principal offices from the Royal Liver Building, Liver- 
pool, to Asia House, 32, Lime-street, London, E.C.3. 
A Liverpool office, however, is being retained at Cunard 
Building (1st floor).—Messrs. The Express Lift Company, 
Limited, and Messrs. Smith, Major and Stevens, Limited, 
have amalgamated, and the full name of each firm appears 
in the new name of the concern. The chief offices are at 
Greycoat -street, Westminster, London, 8.W.1, and the 
manufacture of the products of the firm will be concen- 
trated at Abbey Works, Northampton. 
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WEDGE MECHANISM BEING PLACED IN POSITION. 


Fig. 33. ASSEMBLING AND MATCHING SECTIONS OF THE Top CHORD. Fig. 34. 


Final figures ; locomotives belonging to the German State Railways have | exhausted. With an evaporation equivalent to 57 kg. of 
now been equipped with the A.E.G. system of pulverised- | water per square metre (1]-6 Ib. per square foot), the 
fuel firing. The actual firing arrangements do not differ | pulverised-fuel locomotive gave a draw-bar pull 17 per 
in any important particular from those described on page | cent. greater than that obtainable with a grate-fired 
the year, a high record in production up to that date. | 96 of ENGINEERING for July 27, 1928, but considerable | locomotive of the same type. It was found, however, 
Preliminary figures for 1930 indicate a further increase | alterations have been made in the tender bunkers and in | that this evaporation could be considerably increased, 
in output, the estimate for the year being 1,500,000 | the method employed for distributing the fuel. Exhaus- | and a figure of 70 kg. per square metre (14-2 lb. per square 


barrels. The 1929 production comprised 988,675 barrels | tive tests have been made on a 2-10-0 goods locomotive | foot) was maintained for some hours, 1,750-h.p. being 
from Alberta, 121,194 barrels from Ontario, and 7,499 | with brown coal drawn from the Central German coal fields, | delivered at the draw-bar at a speed of 40 km. (25 m.) 
barrels from New Brunswick. | and the results are stated to have been highly satisfactory. | per hour. The heat consumption of the pulverised fuel 

— | No difficulty was experienced in controlling the combus- | locomotive was also less than that of the grate locomotive, 


PULVERISED-FUEL-FIRED LOCOMOTIVES ON THE GERMAN | tion, and 14 per cent. to 15 per cent. CO,, was obtained | the saving being 10 per cent. with an output of 950-h.p. 
SvTaTe Rattways.—We understand that four furthergoods | without any noticeable amount of unburnt“gases being | and 19-5 per cent. with an output of 1,500-h.p. 


CANADIAN PETROLEUM PRODUCTION.— 
for the year 1929, recently issued by the Canadian Bureau | 
of Statistics, Ottawa, indicate that 1,117,368 barrels of 
crude petroleum were produced in the Dominion during 
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CHARING CROSS BRIDGE. 

‘*Wuere shall I begin ?” asked the White Rabbit. 
“Begin at the beginning,” said the King, “and 
go on till you come to the end; then stop.” In 
examining the report of the Chairman of the 
Charing Cross Bridge Scheme Advisory Committee, 
which was submitted to the London County Coun- 
cil on March 3, and has now been published,* 
these excellent instructions must be disregarded, 
for in this instance, the conclusion is more important 
than the arguments which lead up to it and generally 
easier to understand. Briefly, that conclusion is 
that, after an examination of seventy proposals, a 
detailed consideration of nine, and a final selection 
of six, the Committee recommend a scheme which, 
except for some modifications in the approaches on 
both sides of the river and a reduction in the areas 
occupied by the new station and by bridges over 
the roads on the south side, is practically indis- 
tinguishable from that which was rejected by a 
Select Committee of the House of Commons last 
year, after it had been accepted by the London 
County Council, the Southern Railway Company 
and the Port of London Authority. The main grounds 
for this rejection were that to put a station at the 
bridge head of this magnificent bridge 95 ft. wide 
“is a blot that they (the Committee) cannot accept, 
and that it will stop the development of Lambeth.” 
The question therefore arises what the attitude of 
Parliament is likely to be, if a Bill embodying the 
Committee’s proposals be presented to them for 
consideration. The probable, though not the abso- 
lutely certain answer, is that they will reject it, especi- 


| ally as so many members of the Advisory Committee, 


not to speak of other interested associations and 


* “Report by the Chairman of the Advisory Com- 


mittee on the Proposed Road Bridge at Charing Cross.” 


[Price 28. 6d.] 


individuals, strongly object to it. Its immediate 
acceptance could only follow, if the Committee had 
been successful in carrying out their terms of 
reference and had presented an agreed scheme. The 
reason they have not been able to do this is plain 
when it is stated that of the six schemes finally 
selected, only two were not either prepared or 
supported by an engineering or architectural member 
of the Committee. Opinion was therefore both 
divided and static from the beginning. The position 
was also rendered more difficult by the number of 
factors, often mutually contradictory, which were 
sometimes, a little unnecessarily, examined and by 
the limit of expenditure, which was imposed by the 
Council. 

To make the position clear, it may be recalled 
that in 1926, the Royal Commission on Cross-River 
Traffic in London recommended the construction 
of a combined road and railway bridge at Charing 
Cross, at a cost of 8,250,000/., in place of the existing 
structure. When, however, this scheme was examined 
by a Committee of engineers, it was modified, with 
the result that the cost was increased to 13,050,0001. 
As an alternative, also, a scheme for transferring 
the station to the south bank of the river at Waterloo 
Junction was submitted, owing to the difficulties 
of providing roadway and railway facilities by means 
of a “double purpose” bridge, and of enlarging 
Charing Cross station to meet future traffic require- 
ments. This scheme was opposed by the Southern 
Railway Company on the grounds, inter alia, that 
it would cause great inconvenience to the travelling 
public and make it difficult, if not impossible, to 
deal with the traffic at Charing Cross while the 
new station was being constructed. Plans for placing 
the station on what is now known as the Lion 
Brewery site, close to the river front on the south 
bank, were therefore drawn up by the Minister of 
Transport and this scheme, which was to cost 
11,930,000/., was accepted by the Council in 1928, 
though it was not viewed with any great enthusiasm 
by the Railway Company. As a result a Bill was 
prepared and, as we have already said, was rejected, 
an outcome, which, seeing the source from which it 
virtually emanated, is sufficient in itself to illustrate 
the complexity of the problem. 

With this tangled skein of past history before 
them, the Committee, whose work we are reviewing, 
wisely decided to deal with the whole question 
afresh and, having come to the conclusion that a 
new bridge between Waterloo and Westminster 
Bridges, on the site of the existing Hungerford 
Bridge, was necessary, decided, perhaps not so 
wisely, to invite proposals as to how it and its 
approaches should be laid out. It appears that the 
practicable schemes submitted can be divided into 
three classes; those comprising a combined road 
and rail bridge, either double deck or with the road 
and railway on the same level; those comprising 
a separate road bridge, leaving the existing railway 
bridge as it is; and those involving a road bridge 
and the demolition of the existing bridge, with, as 
a consequence, the removal of the station to the 
south bank of the river. In the latter case, the 
proposed alternatives include a high-level station 
on the Waterloo Junction site, a low-level station, 
either on the Lion Brewery site or on the north- 
west side of Waterloo station, or a_ high-level 
station, either to the west of the bridge head, or 
on the Lion Brewery site. 

The report examines all these schemes in detail, 
with the following results: A double-deck bridge 
is dismissed, on the grounds that it would necessitate 
the whole of the train service into Charing Cross 
being electrified, and would involve an unsatisfac- 
tory road lay-out on both sides. A bridge with 
the road and rail on the same level has the advant- 
ages that, as in the first proposal, there would be 
no interference with the travelling public, and the 
cost would be low. It would, however, add con- 
siderably to the traffic difficulties in the Strand, 
and would mean that at least 240 ft. of the Victoria 
Embankment would have to be bridged over. The 
suggestion that the existing railway bridge should 
be left untouched and the road traffic carried by 
a suspension bridge is also practicable. 1t would 
be cheap, the time required for its construction 
would be less by three or four years than that 





of any scheme involving the removal of the station, 
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navigation would be unaffected, and its lay-out would 
meet all the requirements of road traffic. On the 
other hand, it possesses objections from the aesthetic 
point of view, would destroy existing amenities, 
render development on the south side difficult, 
and probably mean altering the position of the 
tube railway tunnels in order to obtain suitable 
foundations. A high-level station on the Waterloo 
Junction site would have the advantages that a 
large area between Waterloo station and the river 
bank would be freed for development, and that 
the existing station at Waterloo and the new 
station could easily be combined. On the other 
hand, it would add considerably to the distance 
which would have to be traversed by the public 
now using Charing Cross, a defect which could only 
be overcome by diverting the tube railways. 

A low-level station on the Lion Brewery site 
would have the merits of entirely abolishing railway 
bridges over roads, and be convenient both for 
road traffic and for interchange with the under- 
ground railways, but it would mean the artificial 
raising of the street levels in the neighbourhood of 
the station, and make access to the area’ between 
the railway and the river difficult. It would also 
give rise to trouble during the period of construc- 
tion, and cost several million pounds more than 
the limit of 12,500,000/. imposed by the Council. 
The idea of a low-level station on the north-west 
side of Waterloo station is opposed by the Southern 
Railway, would be inconvenient for passengers, 
and would have the same objections from the 
point of view of street levels as that just described. 
A high-level station on the west side of the bridge 
head would provide a satisfactory solution for road- 
traffic problems, would be convenient for passengers, 
would have aesthetic advantages, and would mean 
much less bridging of roads than in the scheme 
presented to Parliament. It would, however, have 
the disadvantages of cramping the exit from 
Waterloo station, and would not give very con- 
venient access to Waterloo Bridge, with the traffic 
across which it would interfere. It would also 
tend to throw more traffic on to Westminster 
Bridge, while the high-level road linking the 
approach to the new bridge with that to Waterloo 
Bridge would necessitate the property in the area 
between the two approaches being developed on 
two levels. Finally, a high-level station on the 
Lion Brewery site would be advantageous from 
both the rail and road-traffic points of view, but 
would have the demerits that the railway approaches 
would pass over the traffic circus at York-road, and 
that there would be some bridging of the roads, 
though compared with the scheme rejected by 
Parliament, this would be reduced from 420 ft. to 
140 ft. The cost of this scheme would be slightly 
more than the figure given in the terms of reference. 

Summing up, the report remarks that the choice 
between these schemes must largely depend on the 
weight that is given to the several dominant factors. 
For instance, if town-planning is regarded as an 
overriding influence, then a high level station on the 
Waterloo Junction site is the best, while if railway 
interests are to determine the matter, then the 
station must be left where it is, and a suspension 
bridge erected to carry the road traffic. The 
objections to the latter course seem to be mainly 
wsthetic, while as regards the former the railway 
company does not like it, and it would 
be costly. The relative merits and demerits of 
the two sites at the bridge head are exhaustively 
discussed, the conclusion being that as far as road 
considerations are concerned, the Lion Brewery site 
is the better, owing to the greater simplicity of its 
approaches and its closeness to Waterloo Bridge. 
It would also be clear of Westminster Bridge, 
and would eliminate the construction of a raised 
connecting road, which would be necessary were the 
station built to the west of the new bridge. As 
regards railway considerations, the Lion Brewery 
site is less confined, so that there would be greater 
scope for the frontal development of the station 
buildings. It is, moreover, the only site which, if 
the station has to be moved, the Southern Railway 
considers practicable. It is also superior in archi- 
tectural amenities, its only drawback being the 
presence of a covered circus, the roads in which 
would, however, mainly be used for circulating 





traffic. On the other hand, the overbridging is less 
with the station on the western site, and access to 
the underground railways is more direct and con- 
venient. On the balance, as we have already 
stated, the adoption of the Lion Brewery site is 
recommended. 

It is, however, clear that there was a considerable 
body of opinion on the Committee against moving 
the station at all. Messrs. W. W. Grierson and 
E. F. C. Trench, for instance, objected to its re- 
moval on the grounds that it would adversely 
affect the 35,000 passengers who now use Charing 
Cross Station, and that their own scheme for a 
new bridge, carrying both the road and the railway 
on the same level, would be less costly, and could 
be completed in a shorter time. They also point 
out that, as regards the covering in of roadways, 
their scheme compares favourably with that 
accepted by the majority, and that it need not 
seriously interfere with the traffic in the Strand. 
The Southern Railway Company, in the persons 
of the chairman and general manager, reiterate 
their objections to the removal of the station, and 
point out that the present railway bridge is good 
for another fifty years, while Sir Reginald Blomfield 
puts in a word not only for his own scheme, but 
rather surprisingly for Hungerford Bridge, which 
he describes elsewhere as “an honest rugged piece 
of engineering.” Sir Giles Gilbert Scott objects 
to the majority scheme on the grounds that it will 
necessitate the formation of a large traffic circus, a 
great proportion of which will be underground. 

The main question, which, therefore, remains to 
be decided, is whether the station shall be moved 
across the river or not, and the committee have 
failed to answer this in a way which will be generally 
accepted. Perhaps it was too much to expect 
that they would, for, if it does nothing else, their 
conclusions prove that there are grave disad- 
vantages in appointing the parties to a case to act 
as judges. Too many of the members of the 
body represented interests which considered, rightly 
or wrongly, that the bridge would affect their rights, 
and a number of the remainder attended the first 
meeting with cut-and-dried conceptions about what 
should be done. That the Improvements Com- 
mittee of the London County Council, to which the 
matter has now been referred, have an unenviable 
task will be agreed, and we shall await with 
interest to see what course they adopt. For the 
advocates of the various schemes are still vocal, 
and fresh proposals are continually being made. 
For instance, it is suggested that the railway should 
be “‘ buried.”’ in spite of the cost and the difficulty 
of the work; or, alternatively, that the whole 
scheme should be shelved, on the grounds that the 
provision of new bridges at Battersea and Lambeth, 
coupled with the rapid west and northward growth 
of London, will so re-orient the road traffic as to 
render any change unnecessary. This view, though 
perhaps exaggerated, does, however, show a realisa- 
tion, at least by implication, of the fact that the 
scheme is only part of a greater whole, and makes 
one wonder whether it would not, after all, be 
advisable to decide what is to be done with London’s 
bridges in the aggregate, especially with Waterloo 
Bridge, instead of dealing with the problem piece- 
meal. The Minister of Transport has recently 
been tackling another aspect of London’s traffic 
on lines which may be described as heroic. With 
that out of the way, assuming he is able to carry 
his proposals through, perhaps he could see his way 
to introduce yet another Bill setting up yet another 
ad hoc authority to solve a problem, which the 
pessimistic must already regard as insoluble, on lines 
which would accord with the tenets of the new 
democratic autocracy to which we are now subjected. 








NOTES. 


INVENTION. 


THE precociousness of the Chartered Institute of 
Patent Agents in securing a charter after only nine 
years of existence, provided a text for many of the 
remarks made at the dinner of that body on March 
12. The facts were mentioned in the speech by 
the President, Mr. Griffith Brewer, in proposing the 
toast of the guests, a procedure which, of course, 
departed considerably from the usual form at such 





dinners. Mr. Brewer considered that such precocity 
was characteristic not only of the Institute, but of the 
whole class of inventors, who essentially had to be 
dissatisfied with things as they found them, to be in 
a position to attempt improvement. Members of 
the Institute could lay claim to both constructive and 
also destructive work, and it was the impartiality 
which they brought to bear in these ways, that com- 
mended their efforts to their patrons, and secured 
their confidence. The Hon. L. 8. Amery, in replying 
to the toast said that the precocious element which 
had been referred to, really amounted to something 
a little higher—he thought an element of genius. 
This country had done more, and owed more to 
invention than most others, for many of the most 
far reaching inventions had had their birth here. 
The iron and steel industries, the textile industries 
and others had all been developed here through our 
inventive genius. Invention and production went 
hand in hand, and it was invention that would 
soon find peace for India and Canada and Australia 
on the economic map on a scale hitherto impossible. 
The great advances made might be illustrated by 
the difference between a few years ago when the 
written word was all that could pass between 
persons sundered by great distances—often leading 
in the result to misinterpretation. Now the long 
distance telephone made it possible to settle, with 
adequate explanation, difficult questions in the 
shortest space of time. The toast of the ‘“ Bench 
and the Bar,” proposed by Mr. F. G. Brettell, was 
replied to in most entertaining speeches by Sir 
Fairfax Luxmore and Mr. James Moroll, while Sir 
W. S. Jarratt proposed, and Mr. J. E. Lloyd 
Barnes replied to, the toast of the Chartered 
Institute of Patent Agents. 


CRITICISM AND ELECTRICAL DEVELOPMENT. 


There are grounds for supposing that the toast 
lists, or, rather, the speeches made at the convivial 
gatherings of two electrical associations, which 
we have recently attended, have suffered a certain 
phase displacement. At a luncheon of the British 
Electrical and Allied Research Association, which 
was held last month, Sir Frank Heath pointed 
out what he considered to be the defects in certain 
electrical cooking apparatus, while at a similar 
function of the British Electrical Development 
Association, which took place at the Savoy Hotel 
on Friday, March 20, Sir William Bragg, remarked 
that Faraday was not attracted by publicity, 
and that the spirit in which he worked might, 
therefore, hardly seem comparable with that 
which quite properly actuated that body. It was 
true, Sir William added, that second thoughts 
showed a close connection between Faraday’s 
principles and theirs. He illustrated this connec- 
tion by speaking of what it was proposed to do 
at the forthcoming celebrations of the centenary of 
that great man, and hinted that the interest these 
would arouse would not be unhelpful to the electrical 
industry. Sir Frank Heath’s remarks attracted 
much attention in our daily contemporaries, some 
of whom found it impossible to resist the publication 
of such impish headlines as “ Electricity Expert 
Praises Gas,” a sentence which, incidentally, con- 
tains one misstatement and one exaggeration. The 
natural consequence is that considerable pother has 
been aroused, which might have been avoided if the 
speakers had changed places. For the work of 
Faraday is a living example of the necessity of 
research to electrical progress, and Sir William 
could have made much of that theme. On the 
other hand, electrical development depends not 
a little on the improvement of the apparatus that 
is available for utilising that form of energy, and it 
is no good disguising the fact that that apparatus is 
still far from perfect. That state of things, how- 
ever, is not incapable of alteration, and, having 
regard to the progress which is even now being made, 
need cause neither alarm nor despair. For while, as 
Sir William said, no efforts will bring about the 
extended use of a poor material, or an ineffective 
agent, even a good material or an effective agent 
will not make its way, unless it is attractively and 
continuously presented. In fact, the main thing 
that is required to achieve accelerated electrical 
development is an active faith, with which might 
go a cultivation towards competitors of an attitude 
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similar to that of Uncle Toby towards the fly. 
““Go away, the world is large enough for both 
thee and me.” Inspiration and courage might 
also be drawn from the statement made by Dr. 
N. A. Halbertsma that the average wattage of the 
lamps used in Great Britain was 60, compared with 
50 elsewhere, and that, even when all the houses 
in the country had been wired, the foundations of 
a building the height of which was unlimited had 
only been laid. Electrical engineers would appear 
to have an almost unlimited field to develop. 


SALESMANSHIP AND BritTIsH TRADE. 


All the speakers at the annual dinner of the 
Machine Tool Trades Association, which was held 
at the Trocadero, London, on Wednesday, March 
25, under the presidency of Sir Alfred Herbert, took 
salesmanship or tariff reform as the basis of their 
remarks, and it seemed generally to be agreed that, 
as far at least as the machine tool industry was 
concerned, there was nothing much wrong with the 
former. Mr. Harold Butler, in proposing “ Trade 
and Commerce,” said that though the machine tool 
industry was making as successful a bid for the world 
markets as any other British trade, it was hampered 
by a flow of imports. Though it was to be hoped 
that these conditions would soon be altered for the 
better, the greatest danger was that we might lose 
confidence in ourselves. It was also important that 
we should preserve our reputation for superiority in 
workmanship and not be tempted into the produc- 
tion of cheap commodities. Sir Francis Goodenough, 
in reply, said it was a hopeful sign that a manu- 
facturing association should have invited a salesman 
to speak to them. One of the real troubles in the 
past had been that the brains of industry had been 
too exclusively concentrated on the problems of 
production rather than of selling. This was the 
natural outcome of the trade monopoly we had held 
for many years. This monopoly had, however, 
forced our competitors to study salesmanship and 
we must follow suit. In this connection we must 
mention, what every speaker seemed to forget, 
that the Association is providing 250/. per annum to 
encourage its employees to study foreign languages. 
Proposing the toast of ‘‘ Our Guests,” the President 
denied that salesmanship in the machine tool 
industry was bad. What was required, however, 
was that greater attention should be paid to econo- 
mic problems. This was shown by the fact that 
at present the principal difficulty throughout the 
world was to bridge the gulf between the producer 
and the would-be user. No doubt the home market 
would soon be protected as a measure of expediency, 
but no one remedy would suffice to relieve the 
existing depression. Lord Malmesbury, in reply, 
agreed that some protection of our industries was 
necessary if we were to compete successfully for the 
world’s trade, but at present even protected 
countries were suffering, and we were not likely to 
recover unless there was strict economy in the 
management of national affairs. Lieut-Colonel E. 
Kitson Clark, President of the Institution of 
Mechanical Engineers, also replied. In proposing 
the toast of “The Machine Tool Trades Associa- 
tion,” Mr. H. G. Williams said that the two main 
causes of the existing distress were fear and failure 
to balance production. He believed in tariffs, but 
he wondered whether, if a tariff was imposed, the 
Association was ready to supply British industry 
with all they would demand at competitive prices. 
In reply, Mr. Arthur Smith mentioned the question 
of printing catalogues in foreign languages and said 
that in his opinion prices should be inserted if only 
as a guide to those who were not well acquainted 
with the market conditions. In the course of the 
evening the President paid a tribute to the memory 
of Mr. Charles Wicksteed, whose career we refer on 
page 431 of this issue. 








THE DomnarvetT Ironworks, SweEDEN.—A new 
electric steel furnace of 25 tons capacity is being con- 
structed at the Domnarvet Ironworks, Dalecarlia, 
Sweden. The annual output of this installation, which 
is stated to be the largest and most modern electro- 
metallurgical steel plant in the world, will thus shortiy 
be increased to 125,000 tons. The Domnarvet Works 
are owned by Messrs. Stora Kopparbergs Bergslags 
Aktiebolag, the largest concern of its kind in Sweden, 
and claimed to be the oldest industrial corporation in 
the world, its first charter dating from 1288. 


THE INSTITUTION OF NAVAL 
ARCHITECTS. 


Tue Spring Meeting of the Institution of Naval 
Architects opened on Wednesday, March 25. The 
place of meeting, as in previous years, was the lecture 
hall of the Royal Society of Arts, John-street, 
Adelphi, London, and the programme included 
11 papers, of which two were read and discussed 
at the morning session of Wednesday, and the 
remainder at the morning and afternoon sessions of 
Thursday and Friday. In accordance with our 
usual practice, we propose to deal in this issue 
with the proceedings of Wednesday, including a 
brief account of the annual dinner, which was held 
on the evening of that day. The subsequent 
proceedings will be dealt with in the following 
issues of ENGINEERING. The chair was occupied 
at the opening meeting by the President, Admiral of 
the Fleet, the Right Hon. Lord Wester Wemyss. 


REPORT OF THE COUNCIL. 


The first business before the meeting was the 
consideration of the Annual Report of the Council 
for 1930, which was read by the Secretary, Mr. R. W. 
Dana. The report opened on an encouraging note 
as the total membership showed a net increase of 
70 over the previous year. As that year had showed 
a reduction in total membership and the shipbuilding 
industry was still in a depressed condition the result 
might be considered satisfactory. The Institution 
had suffered heavy losses by death since the last 
annual general meeting. Among these were, His 
Grace the Duke of Northumberland, President from 
1921 to 1928; the Hon. Sir Charles A. Parsons, Sir 
William Smith, Mr. A. E. Seaton, and Mr. Andrew 
Laing, Vice-Presidents ; Sir Archibald Ross, Member 
of Council ; Colonel N. Soliani, Royal Italian Navy ; 
Mons. A. C. E. Rateau, Mr. C. H. Jordan, the last of 
the original members of the Institution, and Mr. 
John Hamilton, who has been a member for some 
sixty years. The audited accounts showed a satis- 
factory financial position, but the Council’s appeal 
for exemption from Income Tax, granted to four 
out of seven engineering Institutions, had been 
unsuccessful. The summer meeting would be held 
in Paris from June 29 to July 4, and would be 
followed by visits to the chateaua of the Loire and 
the shipyards of St. Nazaire. The meeting would 
be held jointly with the Association Technique 
Maritime et Aéronautique of Paris, at whose kind 
invitation the visit of the Institution had been 
arranged. Mr. W. J. Luke and Mr. R. L. Scott 
had been elected as Honorary Vice-Presidents. The 
work at the William Froude Laboratory (Yarrow 
Tank) continued to afford valuable service to the 
shipbuilding and shipping industries, and appeal 
was made for support to the research fund, which 
was at present unable to meet its annual expenditure 
out of revenue. 

At the conclusion of the report, the Secretary 
drew attention to the Thomas Gray Memorial Trust 
Fund prizes for 1931, offered by the Royal Society of 
Arts. Two prizes, of 1001. each, were offered for 
‘** A valuable improvement in the Science or Prac- 
tice of Navigation,” and for an essay on “The 
Stability of Ships,” respectively. The adoption of 
the report was seconded by Mr. Francis Henderson, 
and was unanimously carried. 


ELECTION OF OFFICERS. 


The Chairman then called upon the Secretary to 
read the names of officers elected to serve for the 
following year. These were: President Admiral 
of the Fleet the Rt. Hon. Lord Wester Wemyss ; 
Vice-Presidents, Mr. J. Foster King, Sir Thomas 
Bell, Eng. Vice-Admiral Sir George G. Goodwin, 
Sir E. T. d’Eyncourt, Sir Westcott S. Abell, the 
Rt. Hon. Lord Weir, Sir William J. Berry, Mr. 
James Brown, Mr. Summers Hunter, Eng. Vice- 
Admiral Sir Robert B. Dixon, Professor P. A. Hill- 
house, Sir John E. Thornycroft, Mr. H. Ruck-Keene, 
and Professor J. J. Welch, with Mr. Francis Hender- 
son as Honorary Treasurer. These names having 
been approved by the meeting, the Secretary 
announced the result of the ballot for the election of 
officers, as follows: Vice-Presidents, Mr. A. W. 
Johns and Mr. R. J. Walker; Members of Council, 
Professor T. B. Abell, Mr. G. W. Barr, Mr. John 





Black, Mr. W. J. Willet Bruce, Mr. A. J. Daniel, 





Mr. A. E. Doxford, Mr. P. D. Ewing, Eng.-Com- 
mander C. J. Hawkes, Mr. John Johnson, Mr. F. J. 
Stephen, and Mr. Robert Strachan. Associate 
Members of Council, Sir Kenneth Anderson, Mr. 
W. L. Hichens, and Sir George Higgins. 


PrizE AWARDS. 


The Chairman then handed the Institution 
Premium to Dr. J. Lockwood Taylor. This pre- 
mium was awarded for Dr. Taylor’s paper on the 
‘Vibration of Ships.” The first Duke of North- 
umberland Prize has been awarded to Mr. Laurence 
Barton Hislop, of the Royal Technical College, 
Glasgow, on the result of the examination for the 
National Higher Certificate in Naval Architecture. 


PRESIDENTIAL ADDRESS. 


The President then delivered the annual address. 
Though the balance sheet was satisfactory, he said, 
in view of present conditions, it was important to 
remember that the strength of the Institution 
depended upon the extension of membership, both 
in quantity and quality. He then alluded to the 
outstanding services rendered to the Institution by 
the late Duke of Northumberland, and to the world 
of marine engineering by the late Sir Charles Parsons, 
making appreciative reference to the high qualities 
possessed by both gentlemen. Turning to the ship- 
building industry, there was no doubt it was going 
through an acute crisis. The tonnage launched from 
British yards in the past year was 1,478,500, being 
50 per cent. of the world tonnage. This appeared 
fairly satisfactory, but the amount of work in hand 
and orders ahead were not so reassuring from the 
point of view of the position of British shipping. 
Of the tonnage launched last year in this country, 
no less than 650,000 tons, or 44 per cent. was for 
foreign orders, i.e., twice as high a percentage as in 
the last few years. The figure of 760,000 tons motor 
shipping launched, exceeded that for steam shipping. 
The growth of vessels for the carriage of oil in bulk 
was remarkable, 77 ships, totalling 555,000 tons 
being launched, or over 37 per cent. of the grand 
total. British shipbuilders were still supplying one- 
third of the world’s output in this class of ship. In 
marine engines also, one-third of the world’s output 
was under construction in British workshops. 

Since March, 1930, a rapid decrease in orders for 
new vessels had set in, and there had been a decline 
unprecedented in shipbuilding annals. The Clyde 
for example, had tonnage in hand representing only 
60 per cent. of that of a year ago. Owners were 
unwilling to place orders while so much tonnage 
lay idle through the slump in trade and freights. 
Unfortunately, the decline in merchant shipping 
coincided with a period of significant reduction of 
naval programmes. As a naval officer he thought 
the latter involved grave risks as regards future 
security. Further, the reduction of naval construc- 
tion not only swelled unemployment figures and 
depleted the resources of shipyards and engine works, 
and as the Royal Dockyards had the first claim on 
new work, private enterprise was retarded. British 
shipbuilding did not only share the general world 
depression, but was unfairly handicapped by much 
heavier taxation than its foreign competitors who, 
moreover, were helped by lower labour and over- 
head costs. Much of this heavy taxation went in 
non-productive social services, some of which were 
admirable if financial conditions permitted. At 
present such expenditure only further crippled 
industry. He thought, however, that the industry 
in spite of present adverse conditions, still held 
sufficient of the British spirit to maintain courage in 
adversity and the national characteristic of finding 
practical solutions. With regard to legislation 
connected with shipping, two important inter- 
national agreements had been reached. Following 
the Convention for the Safety of Life at Sea, in 
1929, came the Load Line International Convention, 
signed in July, 1930. The Institution offered its 
congratulations to Sir Charles Sanders and Mr. 
J. Foster King for their part in helping to bring 
about a satisfactory solution to the difficult problems 
involved. Uniformity of practice by all maritime 
nations would tend to ensure not only greater 
security for the lives of passengers and crews and 
the safe transport of cargoes, but, what was of great 
importance to the future prosperity of our shipping, ° 
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equal conditions for all and the elimination of unfair 
competition. 

The Secretary then read a letter from Dr. Schutte, 
President of the Schiffbautechnische Gesellschaft, 
Berlin. This contained an invitation to the Institu- 
tion to hold a summer meeting in Berlin at a date 
to be mutually agreed upon. Dr. Schutte was to 
have delivered the invitation in person at the Institu- 
tion dinner, but was unable to be present at this 
function from indisposition. 

British SEA PoweEr. 

The first paper on the programme was one by 
Sir Archibald Hurd, entitled ‘ British Sea Power, 
1900-1930.” It was read by the author, and 
pointed out that, at the time of the South African 
war, the British Fleet was above the Two-Power 
Standard in large armoured ships and its superiority 
in smaller auxiliary craft was even greater. It was, 
in fact, beyond chalienge by any probable combina- 
tion of Powers. The South African War was a vindi- 
cation of British sea power, but was not without 
influence on the naval policy of other countries, 
viz., the United States, Japan and Germany. Sir 
Archibald then explained the factors leading to the 
race for naval supremacy between this country and 
Germany, giving data on the naval programmes of 
the two countries from 1900 to 1914. Passing 
briefly over the period of the European War, he 
pointed out that the British Navy emerged from the 
struggle superior in a measure never before recorded 
in history. Germany, as a first-class Naval Power, 
had disappeared ; the Russian and Austrian Navies 
were no longer of any account; and the French 
and Italian Navies had been neglected on account 
of the military efforts made by those countries. 
No other first-class navy was left in European waters. 
The first task of the Admiralty was then to cut down 
the British Fleet in the interests of economy. 
Subsequently international conferences on the reduc- 
tion of naval armaments were held in Washington, 
Geneva and London, as a result of which equality 
with the United States in cruisers and other auxiliary 


vessels was conceded in a Treaty of which, however, | 


the effective clauses had been ratified only by the 
British Empire, the United States and Japan. 
There had, Sir Archibald continued, been no explana- 
tion of our failure to maintain the Two-Power 
Standard in post-war years. The present position 


was that the British Fleet remained on something | 
higher than a Two-Power Standard in relation to | 
European fleets, and its strength in relation to the | 


new first-class fleets developed since the beginning 
of the century had been fixed by agreement. While 
its position in European waters was at least as 
strong as it was in 1900, it had surrendered the 
margin of strength which enabled it to support 


British prestige and British trade in the outer | 


seas. 
In the second part of his paper, the author dis- 


cussed the position of the British merchant navy, | 


remarking that this, as well as the Royal Navy, had 
suffered a partial eclipse since the opening of the 
present century. Crippled by the war, he said, the 
British shipping industry had done little more than 
replace the tonnage destroyed. Its progressive 
expansion had been cnecked by the policy pursued 
by successive Chancellors of the Exchequer during 
and after the war, while the growth of the merchant 
navies of other countries had proceeded at an 
accelerated pace. In considering the present 
position of the British merchant navy, three factors 
which could not be ignored were the advent of the 
motor ship, the reduction in sailing tonnage, and the 
increase in tanker tonnage. With regard to the 
motor ship, it appeared that British shipowners had 
been rather slower to adopt this method of pro- 
pulsion than their foreign rivals, although they 
adopted steam propulsion more rapidly. In the 
matter of tankers it appeared that, in 1930, 10-8 
per cent. of the total tonnage afloat was intended 
for the carriage of oilin bulk. Allowing for this new 
class of vessel, the tonnage now on the British 
Register and intended for the carriage of passengers 
and ordinary cargo, was only 400,000 tons greater 
than it was on the outbreak of war, while the corres- 
ponding increase in foreign shipping amounted to 
14,000,000 tons. The question of idle tonnage was 
also referred to by the aythor, who mentioned that 
this country had some 2,500,000 tons laid up on 
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January | last, out of a total of just over 7,500,000 
tons for the whole world, including tankers, our 
proportion of idle ships being thus about the same 
as our percentage of the world’s total tonnage. He 
added that, if regard were paid to the laying up of 
nearly 4,000,000 tons by the United States, the 
proportion of idle British shipping would appear 
in a worse light. If we were holding our pre-war 
position as ocean carriers, the proportion of British 
tonnage tied up should be considerably less, since 
the British merchant navy had expanded so little 
in comparison with foreign shipping. 

The third part of the paper was devoted to the 
consideration of the future of British sea power. 
So far as the Royal Navy was concerned, the author 
expressed the view that there was little immediate 
hope, unless the main provisions of the London 
Treaty were rendered void by the shipbuilding 
activity of powers which were not parties to them. 
| There appeared to be no prospect that the strength 
|of the British fleet, apart from battleships, would 
| reach the London Treaty standard by 1936. Unless 
| large orders were speedily given, it would be short of 
|12 modern and efficient cruisers, as well as of a 
| much larger number of destroyers and submarines. 
| With regard to the merchant navy, the conditions 
| were abnormal, owing to the extent by which ship- 
| building was being encouraged by direct or indirect 
| State aid in the United States, France, Italy and 
| other countries. If State-aided shipbuilding per- 
| sisted, other countries might be forced by their own 
| necessities to fall into line with those who were 
| denying the first principles of the economic law, 
| which were formerly honoured everywhere. Some 
consolation might, however, be found from the 
| following conclusions : Much of the present British 
| tonnage was becoming obsolete and would have to 
| be replaced by new and more efficient tonnage ; 
| British shipowners, although heavily handicapped 
| by high wages and other costs, had lost none of their 
cunning ; and those connected with shipbuilding and 
| marine engineering in this country had shown their 
ability to confront the future manfully. 

The first speaker in the discussion on this paper 
was Admiral Sir Herbert Richmond, who said the 
paper deserved close attention in view of the future 
conferences on disarmament. Sir Archibald had 
said the sea was the highway of commerce, but it 
was more than this; it was a link connecting the 
whole of the Empire. The speaker referred, in 
the course of his remarks, to the importance of 
| mobility in connection with defence, and added that 
the mercantile marine was an important factor in 
mobility. The author had said, Sir Herbert con- 
tinued, that our naval strength in European waters 
was equal to that in 1900, but he rather doubted the 
accuracy of this statement and thought there had 
| been a decline in recent years. Sir Archibald was, 
| of course, referring specifically to battleship strength, 
but other ships ought equally to be considered as 
making up our strength at sea. There was need for 
economy, but he thought that undue attention was 
paid to the question of materiel, while the question 
of strategy was neglected. It was true that the 
possibility of invasion was less to-day than it had 
| formerly been, but the danger of isolation was even 
greater. 

Sir Eustace T. d’Eyncourt, who followed, called 
attention to the fact that the reduction in naval 
construction had the effect of greatly reducing the 
number of skilled workers available for the highest 
class of shipbuilding. It was not too much tosay 
that half the number of men skilled in this art 
had disappeared from the industry, and their 
replacement would present great difficulties. It 
was largely the skill of engineers and shipbuilders 
developed in naval construction that enabled us to 
produce the best forms of merchant ships, and 
in support of this statement Sir Eustace pointed 
out that Messrs. John Brown and Company, 
Limited, who built the Hood, were now engaged in 
building the world’s largest and fastest merchant 
ship. Our rivals, on the other hand, had increased 
the number of skilled men engaged in shipbuilding, 
and a larger proportion of the highest class of 
vessel was therefore constructed abroad. Another 
important question was that of oil fuel. Oil was 
practically the only fuel for the Navy and was 
becoming of the utmost importance in the mercantile 

















marine. In the last war we had been able to 
ensure supplies of fuel and food from overseas, but 
this might not be the case in a future war. Other 
countries had supplies of oil within their boundaries 
or within easy reach, but a heavy duty would be 
thrown on our Royal Navy in time of war to main- 
tain the supply. Coal could, of course, be converted 
into liquid fuel, but this source would be inadequate 
to supply the Fleet, and although pulverised fuel 
should be employed as much as possible, it could not 
replace oil for the highest class of ships. 

The discussion was continued by Admiral Sir 
Richard Webb, who, in the course of his remarks. 
pointed out that the author had stressed the fact 
that we had set the fashion in disarmament. We 
might, however, find some comfort in the remarks of 
the First Lord to the effect that we had already made 
more sacrifices than had other nations, and could 
not now move more quickly in this direction than 
other powers. It was remarkable how much lip 
service was paid to the preservation of our heritage 
of sea power, but it was in this matter that most 
of the efforts at retrenchment were made. Although 
in pre-war days the British Fleet had served to 
support our prestige and our trade, we had since 
substituted pacts and treaties for naval supremacy. 
The League of Nations was a great institution and 
had done great work, but if it was to be effective 
there must be the will to peace behind it. The will 
to peace might show itself in the next few years, but 
we could not be sure of that. The reduction in our 
cruiser and destroyer strength, he concluded, was 
most disquieting, as these vessels were needed to 
protect our trade. If naval forces were not required 
to protect trade, why keep them at all ? 

Admiral Sir Douglas Nicholson, the next speaker, 
expressed himself in general agreement with the 
author, but criticised the suggestion made in the 
paper that the war had resulted from naval compe- 
tition between this country and Germany. expressing 
the opinion that it had resulted from the narrow, 
one-sided views adopted in England in 1904 as to 
the use of a navy. This gave rise to the theory 
that war was the destiny of the human race, but the 
author had clearly shown that wars were not 
inevitable. War certainly became inevitable in 
1914, and there was a danger of it occurring again. 
At present, the Navy was unfit for England’s needs, 
as the vessels built were not suitable. Naval 
architects, he thought, were too much influenced 
by the desire for speed, and while this might be 
necessary for commercial vessels, the main essential 
in the Navy was for the ships to be able to get to 
sea and stay there; speed was not a governing 
factor. We must build reasonable and reasonably- 
armed vessels, which could remain at sea in all 
weathers. 

Sir Westcott Abell, who spoke on the subject of 
sea power from the standpoint of the mercantile 
marine, said he wished to challenge the author’s 
statement to the effect that but for the war, the 
world’s shipping would now have reached a total 
of some 80,000,000 tons. Sir Westcott pointed out 
that in 1920, he had suggested that the rate of 
increase of tonnage had commenced to fall off, and 
had at that time given the figure of 59,000,000 tons 
as the probable total in 1930. The author stated 
in the paper that the world’s total tonnage now 
amounted to about 70,000,000 including some 
7,000,000 tons of tankers, leaving the total tonnage 
of other classes of vessels at 63,000,000. If, as the 
author had stated, there were some 10,000,000 tons 
of excess shipping, the present requirements might 
be put at 53,000,000 tons. At the end of the war, 
we had stopped the production of merchant ships 
in this country, but other countries, had not. We 
probably needed the 400,000 tons increase which 
had been made in the British total since the out- 
break of war, but generally, there had been an orgy 
of over-production in shipping. 

The last speaker on this paper, Capt. Bernard 
Aeworth, said he wished to associate himself with 
what Admiral Nicholson had said, which was the 
basis of a book he, the speaker, had written. He 
paid a tribute to the work of naval architects and 
shipbuilders in supplying the requirements of the 
naval officer, but deprecated the tribute paid by 
Admiral Webb, to the work of the League of Nations. 

Referring, in conclusion, to the question of the 














MARCH 27, 1931.] 


ENGINEERING. 


429 








supply of oil fuel, raised by Sir Eustace d’Eyncourt, 
the speaker remarked that if we built the most 
perfect fleet, it would merely cumber the sea, if it 
were not free and under our own control. 

Sir Archibald Hurd then replied to the discussion, 
remarking that, as the hour was late, he did not 
propose to go over all the points raised by the 
speakers. He was greatly obliged to the distinguished 
naval officers who had suggested that his paper was 
on the right lines. The position of the country, he 
said, was becoming so grave that he could not under- 
stand why those in authority were so apathetic. 
He differed from Sir Westcott Abell with regard to 
the world’s total tonnage which would have been 
in use to-day, but for the war. It was not impossible 
that there would now be 80,000,000 tons afloat if 
the normal development had not been so tragically 
interrupted. 


Tue Mater Form or Hutt Construction. 


The next item on the programme was a paper 
bearing the above title, by Mr. Marley F. Hay, which 
was then read by the author. We reprint this paper, 
in abridged form, on page 433 of this week’s issue 
of ENGINEERING, so that we may at once proceed 
to deal with the discussion. This was opened by 
Mr. Maurice Denny, who said his firm had tested 
from 45 to 50 Maier-form models, ranging from 
12 ft. to 45 ft. in length. These had been tested in 
comparison with the best normal form he had been 
able to produce, and in many cases had obtained a 
lower resistance with the Maier form. The change 
at the bow in the latter appeared to have no effect 
on the propellor efficiency, and no attempt had been 
made to adapt the Maier form to the stern of the 
ship. The author had remarked that the Maier 
form appeared to have some advantages not brought 
out in model experiments, and his firm had con- 
structed two large models to investigate the effect 
of waves. It was difficult, owing to weather condi- 
tions, to obtain accuracy in this work, but the 
Maier form appeared to be superior in rough weather. 
The real test, however, would be to build two ships 
which were identical, except that one would have a 
Maier-form bow, and run them for a period. Until 
that was done it would be difficult to say with cer- 
tainty what was the advantage of the Maier-form 
bow. 

Mr. A. T. Wall, the next speaker, said the Maier 
form had the advantage that it could be tested out 
on models, but the information given in the paper 
was not sufficient for technical men. The absence 
of a set of lines was a drawback. He had recently 
been to Germany and had been shown the plans 
and models at the Weserwerft, and had also seen 
three Maier-form ships. One of these was the 
Columbia, and the captain of the latter had been 
loud in his praises of the behaviour of the ship at 
sea. A disadvantage of the Maier form was that 
the double-bottom tank capacity had to be cut 
down, but that was not a serious matter. The shape 
of the holds forward also seemed to be a disadvan- 
tage, but the capacity of the holds was somewhat 
greater so that there should be no loss from this 
point. The big deck lines were distinctly advan- 
tageous, as also was the fact that in the Maier 
form the longitudinal centre of buoyancy moved 
forward with increase of draught. The Maier 
form, however, had not yet been tried in all possible 
cases, each of which would have to be investigated 
on its merits. 

Mr. G. S. Baker said one looked in vain in the 
paper for a definition of what the Maier form was. 
The statement that the section was generally 
triangular was too loose to enable its merits or 
demerits to be discussed. He complained also that 
data relating to tank experiments was given loosely 
and inaccurately, so that it could not be debated. 
The paper stated that six experimental tanks which 
had investigated the Maier form had all obtained the 
same results, and in this connection he wished to 
mention that the National Physical Laboratory 
tank was not among the number. Their experi- 
ments had given results quite contrary to what was 
stated in the paper. Such power reductions as had 
been recorded would only be possible on hulls which 
were not initially the best. The speaker also 
criticised the Admiralty coefficients given in the 
paper for Maier-form ships, pointing out that better 





results could be obtained with normal forms, and 
giving some data in support of this statement. 

Mr. J. MeNeill also referred to the Admiralty 
coefficients in the paper, pointing out that the 
weather conditions on the various voyages or some 
other factor than the form, apparently affected the 
results. He also criticised other data given in the 
paper and concluded by remarking that the Maier 
form might be suitable for Channel steamers and 
vessels operating on good-weather routes. 

Mr. John Anderson also complained of the lack of 
information in the paper, remarking that the work 
was incomplete without a diagram to show the 
differences between the Maier form and the normal 
form. He remarked that he understood that the 
latest patents relating to the Maier form suggested 
that any claims for improvements in the after body 
had been abandoned. He added that if more data 
on the tank tests had been given, the results could 
have been better understood, and pointed out that 
the normal models with which the Maier form had 
been compared might not have represented the best 
results obtainable. Referring to the results obtained 
in service with the Maier form, he remarked that 
such results were not always conclusive, and men- 
tioned the case of four identical ships with which 
results obtained over a number of years in service 
differed by 10 per cent. In the data given in the 
paper, it was possible to find separate results with 
the normal vessels as good as those obtained with the 
Maier form. 

Mr. H. G. Williams. after remarking that he 
thought the Institution was entitled to more detailed 
and definite information than had been given in 
the paper, said he had seen a sheer drawing of the 
Maier form in a German technical paper, from which 
it appeared that the description of the Maier form 
as being composed of triangular sections was 
distinctly loose, as Mr. Baker had said. It was 
useless to compare the results obtained with Maier 
forms and normal forms unless full particulars were 
given. With regard to the normal form with which 
the Maier form had been compared, a small-scale 
sheer drawing of the former had appeared in a 
German paper. Complete effective horse-power 
curves had been given and from these it appeared 
that the horse-power for the normal form was 20,000. 
and that for the Maier form 17,000. His own 
rough calculations, however, suggested that the 
horse-power for the former should be 14,800, but it 
was always possible to reduce the resistance of the 
normal form. The paper, he concluded, was useful 
in calling attention to the Maier form, but should 
have been presented in a more scientific manner. 

The only other speaker on this paper, Lieut.-Col. 
Tennyson, suggested that the author should include 
in the paper a full set of lines of a characteristic 
Maier-form ship, so that members could make their 
own calculations and experiments. He also referred 
to the matter of the variation of the resistance 
with speed, remarking that it had been stated that 
Maier form ships behaved better in rough weather 
than those of normal form, because the centre of 
buoyancy was farther forward. He thought that, 
at high speeds, the advantage of the Maier form 
would be more pronounced. 

In his reply, which was then taken, the author 
agreed that the criticism of Mr. Williams and other 
speakers of the paucity of information in the paper 
was well founded, and he would see that a set of 
lines and more complete data of the model tests 
were included when it was printed in the T’ransac- 
tions. He had assumed that something was known 
of the form as the lines had appeared in some English 
technical journals. The difficulty of describing 
the form in words was obvious. An inherent prin- 
ciple of the system was that no two Maier form boats 
were alike, each having to be designed as an indi- 
vidual ship. He would take issue with Mr. Baker 
on the point that the Maier form could only show 
an improvement on the normal form when the 
latter was of bad design. In the Denny tests, 
the normal form selected for purposes of comparison 
was one of the best that they could evolve. and they 
were very sceptical of the possibility of improving 
it. The lines were, however, submitted to the 
Maierform Company, who adapted them to the 
Maier form principle. Comparative tests showed a 
very slight improvement on the normal form. 





Messrs. Denny themselves then endeavoured to 
improve the Maier form, and, as a result, obtained 
a reduction in resistance of 11-2 per cent. He 
had recently had a trip in the Ile de Beauté, referred 
to in the paper, in exceptionally bad weather con- 
ditions, and the captain had reported that, with 
the revolutions fixed to give a speed of 18 knots 
in smooth water, the loss of speed under the worst 
weather conditions experienced did not exceed 
1 knot. 
ANNUAL DINNER. 

The annual dinner with which the first day’s 
proceedings closed was, as usual, a very successful 
function, and was attended by a number of dis- 
tinguished guests, among whom may be mentioned 
Their Excellencies the American and Japanese 
Ambassadors, His Excellency the Minister for the 
Netherlands, Monsieur A. Normand, representing 
the Association Technique Maritime et Aéronautique, 
and Herr Dr. Teubert, representing the Schiffbau- 
technische Gesellschaft. The chair was occupied by 
the President, the Right Hon. Lord Wester Wemyss, 
who, in proposing the toast of ‘“‘ The Royal Navy,” 
said that in the opinion of many, the Navy had 
been reduced beyond the safety limit. The duties 
to be performed by the Service did not justify this 
drastic reduction, and while the Government 
considered it warranted by the expectation of the 
maintenance of peace, it was clear from history 
that peace did not altogether depend on the goodwill 
of statesmen. Admiral Sir Cyril T. M. Fuller, 
Second Sea Lord, in responding, acknowledged the 
great services rendered to the Navy by the Institu- 
tion, especially during the war, and pointed out 
that the increasing elaboration of the modern war- 
ship demanded a far higher standard of training for 
personnel than formerly. Mr. M. E. Denny, Master 
of the Worshipful Company of Shipwrights, took an 
optimistic view in proposing “The Mercantile 
Marine.” Sir Charles C. Barrie, in replying to this 
toast, drew attention to the fact that the increase 
in size and speed of cargo vessels contributed to 
the shortage of shipbuilding orders, as carrying 
capacity had been thus greatly extended. Jonkheer 
Dr. Marees van Swinderen, Minister for the Nether- 
lands, proposed “‘ The Institution of Naval Archi- 
tects,” and in a speech notable for the felicity of 
its phrasing, reminded his hearers of the historical 
importance of Dutch Shipbuilding and maritime 
power. The President, in reply, alluded to the 
welcome presence of guests from other countries. 


(To be continued). 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Prior to the general meeting of the Institution 
of Mechanical Engineers, on Friday, March 20, at 
Storey’s-gate, St. James’s-park, a meeting of the 
members of the Benevolent Fund was held, to 
consider the report of the committee of manage- 
ment for the year 1930 and to elect office-bearers. 
The chair was occupied by the President of the 
Institution, Lieut.-Col. E. Kitson Clark. The 
report showed an increase of membership, this 
being 1,525 on December 31, 1930. In addition to 
subscriptions from members of the Fund, contribu- 
tions had been received from 320 other members 
of the Institution during the year. The income 
for the year was 1,756l. 6s. 1ld., but there had 
been an excess of payments over receipts of 3591. 
13s. 6d. On the motion of the Chairman, the report 
was unanimously adopted, and a resolution was 
also passed for the transfer of a sum not exceeding 
500/. from capital to income, if it should be required 
in the coming year. Mr. C. W. L. Glaze, Mr. F. A. 
Greene, and Mr. Allen H. Hopkinson retired by 
rotation from the committee of management, on 
which a vacancy had also been caused by the 
death of Dr. Daniel Adamson. Mr. Cecil Bentham, 
Major F. M. G. Du-Plat-Taylor, Dr. 8. L. Pearce, 
and Mr. L. St. L. Pendred were elected to fill the 
vacancies. The hon. treasurer, Mr. Harold Robin- 
son; the hon. secretary, Brig.-General M. Mowat ; 
and an hon. auditor, Mr. C. J. Haines, were re- 
elected, and Mr. R. L. Quertier was elected as an 
hon. auditor in place of Mr. T. C. Pulman, who 
had retired from reasons of health. Appreciative 
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references were made to the past services of the latter, | 
and votes of thanks to all the honorary officials | 
were also cordially rendered. Some discussion | 
followed as to means for increasing the income of | 
the Fund, during which Major 8S. J. Thompson | 
suggested that a dance might be arranged. This, | 
he said, had been done by a sister Institution, and | 
a considerable sum had been realised for its Bene- | 
volent Fund. This suggestion was accepted for 
consideration. 

The general meeting of the Institution then 
followed under the chairmanship of the President. 
Before the formal business was proceeded with the 
President referred to the death of two prominent 
members of the Institution, viz., Sir Archibald J. 
C. Ross and Mr. Charles Wicksteed, giving an 
appreciative sketch of the work and character of 
both these well-known engineers. Letters of con- 
dolence on behalf of the Institution had been 
addressed to the relatives in both cases. The 
minutes of the last meeting were then read and 
approved, and the President announced that 
Mr. R. E. L. Maunsell had been co-opted by the 
Council to serve as Vice-President in room of 
Sir Archibald Ross. This transfer had caused a 
vacancy among the ordinary Members of Council, 
and this had been filled by Mr. Asa Binns being 
co-opted. Both, in accordance with the regula- 
tions, would retire at the next annual general meet- 
ing, and would be eligible for re-election. 

The President then referred to the condition of 
the Benevolent Fund of the Institution, and deplored 
the fact that only 13-8 per cent. of the members 
contributed to it. If this figure, he said, could be 
turned into 31 instead of 13, it would carry the 
Benevolent Fund over all its difficulties, and he 
appealed to more members to support the Fund, 
to which the minimum subscription was only 10s. 
a year. Most of the members would, in all prob- 
ability, never require relief from the Fund, and it 
would be gratifying if such members would come 
forward to help those, who, from no fault of their 
own, had to seek its aid. He concluded with an 
expression of gratitude to Brig.-General Mowat, 
for the great and kindly help he gave to the Fund. 
SOURCES. 


WateER RaIsING FROM UNDERGROUND 


A paper, entitled “‘ Modern Methods of Raising 
Water from Underground Sources,” by Mr. Rupert 
S. Allen, and Mr. W. E. W. Millington, was then 
read in abstract by the former. This is reprinted 
in abridged form on page 435 of this issue. 

Mr. William Reavell opened the discussion. He 
proposed, he said to comment chiefly on the air-lift 
pump, though this attitude should not be taken 
as adverse criticism of the centrifugal pump, which 
he thought, for large volumes and deep lift was the 
type which seemed to be preferred to-day. As a 
matter of fact, when the Ipswich Waterworks, of 
which he was chairman, had had to consider large 
scale deep well pumping, they were the first body 
in England to introduce a multi-stage centrifugal 
pump, driven, through Citroen bevel gears, by a 
Diesel engine. He could not agree with the figures, 
quoted by the authors from the paper by Mr. A. W. 
Purchas,* regarding lift and submergence. The 
ratio of these did not appear to agree with British 
practice. He thought the submergence should be 
the actual lift plus 30 per cent. to 40 per cent. of 
that lift. Thus, the paper gave for a lift of 25 ft., 
a submergence of 100 ft., while 33 ft. or 34 ft. would 
be more in line with practice in this country. This 
ratio geryel to all the lifts given up to 200 ft. 
For lifts of 250 ft. and 300 ft., the submergence 
would be greater than given in the table. The 
adoption of the air lift for :aising water, compared 
with other systems, would result in the delivery of 
a greater amount of water for a borehole of given 
diameter, and from this it followed that the air-lift 
in general could operate with a smaller borehole. 
This, in connection with the lesser degree of sub- 
mergence already referred to, should result in a 
cheaper borehole than was required for a pump 
and its mechanism, even though the borehole for 
the latter did not require to be so deep. The air- | 
lift system had the merit that there were no working | 
parts of any kind in the well, and so there was no | 
risk of fouling the water. 





* See ENGINEERING, vol. civ, page 561 (1917). 
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Mr. J. W. Marshall said he thought that the paper 
would be more useful if some indication of the 
cost of a typical centrifugal plant could be given. 
He would like to know the approximate time required 
to pull out one of these pumps, overhaul it and 
replace it, and how many men would be needed for 
the operation. He then sketched on the black- 
board a centrifugal pump, in which the motor was 
coupled directly to the pump. This, he said, 
appeared to solve some of the difficulties of deep 
well pumping, as there was no vertical shafting. 
The motor ran at a speed of between 2,000 and 
3,000 r.p.m. It was not exposed to the water 
though it was submerged, and it operated in an air 
chamber, the water passing up outside this, an action 
which helped to keep the motor cool. The only 
connections were the pipe, rising main and the motor 
leads. A simple form of air pump protected the 
motor from flooding, by automatically drawing down 
air from the surface through a }-in. bore pipe if 
the danger point was approached. He believed 
that there were several pumps of this type at work 
on the Continent, and he estimated the cost would 
be only a quarter or a third that of the more ordinary 
type of deep well pump for the same duty. 

Mr. W. A. Dexter expressed the opinion that a 
more comparative treatment of different types 
of pumping machinery for boreholes would have 
increased the value of the paper, also that some 
reference to the amount of permissible deviation of 
the borehole from the vertical and an analysis of the 
various losses would have been interesting. He 
thought some attempt should be made to standardise 
the diameters of boreholes in order to reduce the 
number of sizes of pumps now made. The author’s 
reference to the use of reciprocating pumps in 
cases where running costs were important seemed 
to him misleading. Maintenance charges were an 
important factor, and solid matter, such as sand, 
caused serious wear and loss of efficiency in a 
reciprocating pump. He knew of an instance in 
which the maintenance charges of a reciprocating 
pump were so heavy that it was removed and a 
centrifugal pump substituted at a cost of less than 
the equivalent of two years’ maintenance charges. 
The change had proved remunerative. On the other 
hand, he knew of a case where centrifugal pumps 
had passed 200 tons of sand in 6 months, and at the 
end of that time had been found to be practically in 


as good condition as when first installed. In 
other cases nothing had been expended on 


maintenance after two years’ daily use, averaging 
18 hours per day. He did not advocate the fitting 
of a fine mesh strainer, as this type caused trouble 
from blocking up. 

Mr. Dexter then discussed at length some of the 
details illustrated in the paper. He commended 
the type of shaft coupling A in Fig. 10, as assuring 
true alignment. The binding rings in type B 
offered resistance to the flow of water. Type C, 
he thought, could not be relied upon to make good 
alignment, while types D and E, embodying tapered | 
ends, might affect the overall length of the shaft 
after repeated re-assembly. He criticised adversely 
the design of foot value shown in Fig. 3. On th 
question of bearings, Mr. Marshall said that his firm 
had carried out tests for these when running in 
excessively sandy water, metal and lignum vitae 
bearings, and their shafts were badly scored after a 
few hours’ run. Rubber bearings, after running for 
several days showed little more than a polished sur- 
face on the shaft. The bearings had longitudinal 
strips of rubber dovetailed into a metal bush with 


good waterways between the strips. Rubber 
bearings should not be too hard, but should be of 


such a nature that any sand getting into the bearing 
was depressed into the rubber and rolled out by 
contact with the shaft. This did not cause appreci- 
able wear of either shaft or bearing. Rubber 
bearings should be submerged or flushed with water 
at starting up. 

Mr. C. F. Bekenn enquired what was the maximum 
distance a centrifugal pump might be from the 
surface, the expression ‘several hundred feet’ 
used in the paper being vague. He also wanted 
to know which material the authors considered 
best for bearings. It was stated in the paper that a 
foot-valve might be undesirable. He could hardly 
agree as, if the water ran out of the rising main the 
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shaft alia would become dry. This was also a 
possible contingency with a shaft tunnel, if the 
pump were standing for any length of time. It 
would appear that the authors considered the self- 
regulating, or non-overloading type of pump had 
certain disadvantages. He had had some experi- 
ence with these pumps and could say that it 


12 
was possible to work within 5 per cent. of the S 


and get 75 per cent. efficiency. The horse-power 
curve of the non-overloading pump was practically 
the same as that of the overloading type. In 
connection with the critical speed of the shafting, 
a value of K as high as 56,000 had been mentioned. 
The authors were evidently considering new shafts 
before wear set in. He thought that to allow for 
wear a figure of 33,400 for K was quite high enough. 

Mr. H. R. Lupton said he would ask a question 
regarding the efficiency of the centrifugal pump, 
which was given in the paper as varying from 50 per 
cent. to 70 per cent. These efficiencies did not include 
the motor losses, and he presumed they were based 
on the net delivery multiplied by the net difference 
in level in the borehole and the surface. On a 
test over a tank the efficiency obtained was con- 
siderably higher, as three sources of loss were 
absent. These were, the head lost by the water 
coming up the rising main of the pump past spiders, 
&c., the torque caused by skin friction on the shaft 
and couplings, and the loss due to pumping water 
down the tunnel. It would materially assist 
engineers who had to predict the overall efficiency of 
a turbine pump from tank tests, if the authors 
could give some idea of the percentage represented 
by each of these losses. He thought that the 
importance of a high efficiency was being somewhat 
overlooked at the present time, too much attention 
being paid to first cost. If electric power were taken 
as obtainable at 4d. per unit and assuming continu- 
ous running, interest on capital at 5 per cent. and a 
15 years’ amortisation period, the difference between 
an efficiency of 60 per cent. and one of 85 per cent., 
represented 75l. per water-horse-power. In the 
case of a pump of 100 water-horse-power, this 
represented 7,500/., due to the capitalised value of 
the superior efficiency of a pump having 85 per cent. 
efficiency as compared with one having 60 per cent. ; 
in other words, between reciprocating and turbine 
bore-hole types of pump. The motor efficiency in 
each case had been taken at 90 per cent. 

With an oil engine drive the discrepancy was still 
greater, due to the gearing required, but, as oil fuel 
was considerably cheaper than electric power, with 
an oil engine the superior efficiency of the reciprocat- 
}ing as compared with the turbine borehole pump 
would, taking a general case, be about 37/. 10s. 
per water-horse-power. These figures assumed 
continuous running. If the running were intermit- 
tent the turbine pump might justify itself econo- 
mically. The calculations he had made were 
' based on the assumption that the water levels were 
| normal. Generally, however, in a borehole pump, 
| the water level varied a good deal, and the necessity 
| for a non-overloading type of pump had been pointed 

t for that very reason. If the water level were 
below normality, the proper ‘figures to take in place 
of the 75/. for the difference between the two 
types would be more of the order of 1001. per water- 
horse-power for electric drive and 50/. for oil engine 
drive. Further, the discrepancy would be increased 
as the pumps became old, and in this connection he 
disagreed from Mr. Dexter’s suggestion as to excessive 
wear in reciprocating pumps when handling gritty 
water. Concluding, Mr. Lupton challenged the 
accuracy of the figures quoted in the paper relative 
to the amount of water that could be drawn by a 
reciprocating pump from a borehole. The actual 
figures were greater, and were as follows :— 











Diam. of | 8 12 18 21 24 30 36 
bore in. Jf a 7 

Quantity of) 

water, galls. 107 240 540 735 960 1,500 1,815 


per min. J 

Mr. F. E. F. Durham said it might be of interest 
to give some account of a plant recently installed 
by the Metropolitan Water Board. The problem 
was an economic one, and was that of taking a 
supply from three existing wells and five pumping 
stations, and to pump 7,000,000 gallons a day 
from a well, and 12,000,000 gallons a day to zones of 
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200 ft. 300 ft. and 400 ft. head. The scheme finally 
adopted, after investigating five or six alternatives, 
was to install a reciprocating engine operating 
three-throw pumps, with three steam turbines as 
stand-bys, and to drive a stand-by well pump with 
a turbine pump operated by a water turbine, one of 
the steam turbines being available for pumping 
into supply or pumping through the water turbine 
from the well. Mr. Durham illustrated his remarks 
by lantern slides which showed the main recipro- 
cating unit of the vertical marine type and of 800 
h.p. with the pumps for the 200 ft., 300 ft. and 400 ft. 
zones. The pumps were driven by beams, the 
leverage of which could be altered while the engine 
was running, to vary the stroke. It was possible to 
obtain the low steam consumption of 9-87 lb. per 
delivered water-horse-power, which figure was 
guaranteed, 

Mr. A. W. E. Bullmore said that he thought the 
average water engineer was showing a tendency to 
use as large bore holes as possible. He had plants 
on 14-in. and 24-in, bores, and had recently bored a 
6 ft. well, i.e., not dug in the dry. This had proved 
very successful. As regards costs, his own experience 
was that centrifugal plant, neglecting the smaller 
buildings required, cost about half as much 
as reciprocating plant for the same work. With 
his centrifugal plant he had pumped last year 
250,000,000 gallons. The adoption of the centri- 
fugal pump certainly seemed to avoid the trouble 
often experienced with the rods of reciprocating 
pumps. 

Lieut.-Colonel J. D. K. Restler urged the desira- 
bility of pump makers paying more attention to 
the questions of reliability and of simplicity in 
dismantling and re-erection. These were as impor- 
tant as those of efficiency and capital cost. He had 
been responsible for the operation of deep-well 
pumps for some thirty years, and had on occasion 
received urgent messages reporting breakdown at 
untimely hours and seasons. At such times neither 
capital cost nor efficiency mattered, the point of 
greatest moment being how to repair, in the quickest 
and simplest way, damage which had occurred some 
300 ft. or 400 ft. underground, and that with, 
perhaps, only semi-skilled labour. This side of the 
subject should receive at least as much attention 
from the makers as the more scientific problems. 
As to types of pumps, he thought the reciprocating 
concertina type, where used more or less con- 
tinuously, had much in its favour. While the 
rotary pump was notable for its great delivery and 
comparatively small capital expenditure, the recip- 
rocating pump had the advantage of high efficiency 
and less skill was required in dismantling and re- 
erection in case of breakdown. It was important 
to keep down the velocity of the water through the 
valves in reciprocating pumps; by not exceeding 
23 ft. to 3 ft. a second a great deal of shock and 
vibration could be avoided in the rods, ‘his was 
a principal source of trouble in this type. 

Mr. J. P. Le Grand expressed disappointment that 
the paper had not dealt with the submersible type 
of pump. The vertical-spindle type of pump was 
not only costly, but had indirect, as well as direct, 
disadvantages. One of the former was that the 
bore-hole had to be vertical or very nearly so, a 
matter of considerable difficulty in practice. He 
believed that on the Continent there were hundreds 
of pumps in use of the type referred to by Mr. 
Marshall, and it was difficult to see why it had not 
come more to the front here, as it was cheaper both 
in first cost and to install, and had a higher efficiency 
than the vertical-spindle type. He thought it was 
not necessary to have compressed air to protect the 
motor in some of the designs. As to air-lift plant, 
he agreed that very high efficiencies were not 
obtainable, but his firm had recently put in a plant 
to pump 60,000 gallons per hour at a lift of 60 ft., 
and an efficiency of 50 per cent. had been obtained. 
This was very good, but more often the efficiency 
of an air-lift plant was about 33 per cent. With a 
lift of 300 ft. it would be even as low as 15 per cent. 
to 20 per cent. 

Mr. Reed Cooper said submersible motors had 
been referred to. There were already several 
methods of making them. The Admiralty used a 
squirrel-cage motor and enclosed the stator, sub- 
merging it in transformer oil, which preserved the 





laminations and windings. The rotor ran in the 
water, which passed up round it and the stator, and 
cooled them so efficiently that a smaller size of 
motor could be used than with the ordinary open 
type. The older type, used to a large extent during 
the war, had rubber-covered windings, but the 
laminz were in the water and subject to corrosion. 
He believed Mr. Marshall had alluded to a German 
pump in which compressed air had been used and 
an enclosed motor of the diving-bell type. In 
Germany, attempts had also been made to evolve 
a machine with an enclosed stator, but this was 
impracticable under existing patents. Another 
pump had been developed in which the water was 
passed through the centre of a shaftless motor to 
the propeller of the pump, so that the whole was in 
one compact unit for running under water. 

Mr. A. E. L. Chorlton said he would like to remind 
members that the design of the pump described in 
the paper was not a new one. The first pump of 
the type was tested and running thirty years ago, 
and he himself had tested a pump of this type 
twenty-five years ago. The type of pump had 
been invented by Osborne Reynolds in 1875. 

Mr. W. E. W. Millington, in reply, expressed regret 
that it was impossible to deal with all the points 
raised in the time available. He would touch upon 
a few only and submit a fuller reply in writing. 
Referring to Mr. Reavell’s remarks, the authors 
wished to make it clear that they had no figures 
derived from their own experience with air-lift 
pumps. They had therefore quoted Mr. Purchas. 
It was quite possible that in many cases the sub- 
mergence was less than the figures stated. The 
amount of water handled might also be different, 
but this had not always a definite relation to the 
pumping plant in the bore-hole. It depended rather 
on the flow of water to the bore-hole. It was 
impossible to provide the costs Mr. Marshall had 
asked for at short notice, but with regard to the 
query as to the time occupied in removing and 
replacing one of the pumps, this might be answered 
by an actual example of a pump situated 100 ft. 
down and driven by a vertical motor at the top 
of the bore-hole. The whole apparatus had to be 
dismantled, the pump withdrawn and put back 
again, and all connected up and started with not 
more than two or three men, owing to space limita- 
tions. The operation was completed in twenty 
hours. The foot-valve had been criticised. It was 
certainly not put forward as an ideal valve, but 
had been procured for a test from which the graph 
showing losses had been constructed. 

Continuing, Mr. Millington said that the authors 
agreed with Mr. Dexter in his suggestion to stan- 
dardise bore-holes. It would help makers consider- 
ably if this could be effected. As to this speaker’s 
criticism of the double-cone shaft coupling, the 
answer was that the conditions involving disturb- 
ance of shaft length were not sufficiently frequent 
to warrant alarm. Experience had shown that no 
trouble occurred under ordinary conditions. Regard- 
ing Mr. Bekenn’s question concerning the maximum 
depth, the authors could not give a limit ; they had 
seen bore-holes made increasingly deeper, and there 
appeared to be no reason why they should not be 
made still deeper. Answering the question about 
bearing materials, rubber could give quite good 
service, but he would not be prepared to advocate 
it in place of lignum vite. Experience was, how- 
ever, definitely against the use of white metal. 
Mr. Bekenn had advocated the use of a foot valve 
for the benefit of the shaft bearings. This had been 
recognised in the paper, but when there was a 
tunnel shaft with an adequate supply of water to it, 
a foot-valve was not necessary. The water entrapped 
by a foot valve when fitted made the removal of the 
rising main a very heavy task. There had been a 
general tendency to advocate submersible pumps, 
which made a special appeal to well sinkers as 
giving more latitude in boring. It must be remem- 
bered, however, that a supply of alternating current 
was essential with the submersible motor. This 
was not always obtainable, nor, sometimes, was there 
electric current at all. 

The President then briefly commented on the 
paper and discussion, and expressed regret that 
there had been no time for a complete verbal reply. 
The meeting terminated with the announcements 








that an informal meeting would be held on Friday, 
March 27, when an exhibition of industrial kine- 
matograph films would be given at 7 p.m. An 
informal meeting would also take place on Friday, 
April 10, at 7 p.m., to discuss the subject of ‘‘ Aerial 
Ropeways,” introduced by Mr. Harrison Roe. 
The next ordinary general meeting would take place 
on Friday, April 17, at 6 p.m., when a paper on 
“Post-War Land Turbine Development” would 
be presented by Mr. C. D. Gibb. 


THE LATE MR. CHARLES 
WICKSTEED. 


AN unusually large circle within and without the 
ranks of engineers will deeply regret the death, 
which occurred on Thursday, the 19th inst., of 
Mr. Charles Wicksteed, of Kettering. To mecha- 
nical engineers this means the loss of an old stalwart 
who had struggled against and successfully come 
through vicissitudes which would have taken the 
heart out of most others, while in a much wider 
circle there is a gap which can never be filled just 
in the way Mr. Wicksteed played his part in the 
world, intent as he was on bringing happiness to 
others, and especially to young people and children. 

At the time of his death Charles Wicksteed was 
approaching 84. Born at Leeds, the son of the 
Rev. Charles Wicksteed, a Unitarian minister who 
afterwards retired to a farm in Wales, Charles 
received his early education in Lancaster, after 
which he was articled to the firm of Messrs. Kitson 
and Company, Limited, of the Airedale Foundry, 
Leeds, in 1863. It is interesting to recall that 
Mr. J. Hartley Wicksteed, his senior by some five 
years, received his education in Manchester, to be 
followed by apprenticeship to Messrs. Joshua 
Buckton and Company, Limited, also of Leeds. 
As soon as his apprenticeship was completed Charles 
Wicksteed commenced business on his own account, 
hiring out steam ploughs, with Swaffham, Norfolk, 
as his headquarters. This business he continued 
with for some twenty-five years. During this time 
Mr. Wicksteed often found himself at a loss for 
suitable repair equipment, and devised tools to 
meet these needs. In this way he first brought 
out his tube expanders and other appliances, and 
in course of time the business developed into a 
more strictly engineering enterprise devoted to the 
repairs and supply of duplicate parts for steam 
ploughs and the manufacture of small tools. In 
the ’seventies, when farming was in the throes of 
a crisis, Mr. Wicksteed encountered great difficulties 
and suffered severely from bad debts. Having 
started with barely sufficient capital, advanced by 
friends, this placed him in great straits, from which, 
however, he successfully extricated himself. 

His engineering works were opened, we believe, 
in Kettering in 1878, and in about 1907 this business 
was converted into a limited company, for the 
purpose of developing a change-speed gear for 
motor-cars. This gear was quite a notable one for 
its day. It was described and illustrated in Enat- 
NEERING (vol. Ixxxiii, page 491), and embodied 
gears always in mesh and the liberal use of ball 
bearings and ball thrusts. The gear, however, was 
not a commercial success, and it was not until Mr. 
Wicksteed turned his attention to cutting-off 
machines that the reputation of the firm began to 
spread to all parts of the world, as it certainly did 
very quickly soon after this development. 

The reduction of hack-sawing to a mechanical 
process adaptable to a variety of uses has un- 
doubtedly revolutionised a great number of work- 
shop processes. When it is remembered that 
structural steel sections had to be cut in shapers 
or slotters or by hand, that gear blanks, &c., were 
parted off in a lathe, and that risers had to be 
removed by hand in the foundry, the changes which 
have occurred in the last twenty years or so will be 
realised. The great development of machine-cut 
gears probably had a good deal to do with the rapid 
adoption of hack-sawing. Mr. Wicksteed’s firm 
was among the early pioneers in this movement, 
and its products were marked by very considerable 
ingenuity and appreciation of the exact circum- 
stances to be met, and a variety which greatly 
widened the sphere of usefulness of such appliances. 
Our columns have borne testimony on very many 
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occasions to theYfertility of invention in this direc- 
tion, for which Mr. Charles himself was very largely 
responsible. It may be recalled also that in 1912 
Mr. Wicksteed read a paper on the subject before 
the Institution of Mechanical Engineers. In this 
he gave generous credit to other workers in the 
same field, whom he mentioned by name. Though 
quite properly on such an occasion, suppressing that 
of his own firm, the paper dealt, naturally, with 
some of his own products. Among one of the 
prettiest machines of the hack-saw type developed 
fairly early, was one for dressing off the edges of 
flanged boiler plates, largely used in locomotive 
work. 

Not confining himself solely to hack-saws, Mr. 
Wicksteed also developed circular saw machines, 
mainly of the inserted tooth type, one of which, 
with hydraulic feed, we described as recently as 
August of last year (vol. cxxx, page 149). 

As is well known the machine tool industry 
suffered very severely from post-war conditions, and 
Mr. Wicksteed, in endeavouring to steer his firm 
through those difficult times, found an outlet in 
a very unexpected direction. He had placed under 
the control of the Charity Commissioners a trust 
for the maintenance and management of what is 
now known as the Wicksteed Park, Kettering. 
This magnificent gift to that town covers some 
85 acres, and its development for the pleasure of the 
public was for many years one of Mr. Wicksteed’s 
greatest joys. He utilised a stream flowing through 
the park to form a lake of no less than 25 acres, on 
which regattas are held, and recently completed 
a further attraction in the form of a racing track. 
But his greatest pleasure undoubtedly lay with 
the little ones, and the playing grounds at Kettering 
under Mr. Wicksteed’s stimulus opened the way to 
practically a new world of open air amusements for 
children. This was the new enterprise added to the 
firm, and it has probably spread the firm’s name as 
widely over a large part of the globe as did the 
business in small machine tools. There are few 
public authorities controlling playgrounds for 
children, at least in this country, who have not seen 
the advantages of some or other of the appliances 
Mr. Wicksteed produced, embodying in them as he 
did sound engineering practice, with every regard for 
safety and ease of operation. 

Always a cheery companion he was at his best 
perhaps with children, and was always welcomed 
among them in the park and elsewhere. Socially, 
among elder folk he was a very pleasant friend, 
with a fund of anecdotes and thoroughly enjoying 
himself if those round him were laughing with him. 
From his youth he held strong political opinions, and 
indeed his views on the land question were respon- 
sible for much of his early trouble when running 
the business of a steam ploughing contractor. He 
was much in request as a political platform speaker, 
and was very pronounced in his views and trenchant 
in his style. This, and his public work in his town, 
are somewhat outside our sphere, and we may 
more appropriately mention his connection with 
the Institution of Mechanical Engineers, of which he 
became a member in 1897, and where he was always 
welcome. He was a member of the Machine Tool 
Trades Association for twenty years, and a vice- 
president for twelve, and as such was a staunch 
upholder of the view that British quality and work- 
manship should make it easily possible for us to 
secure a fair share of the world trade, without resort 
to fiscal expedients. Among his professional and 
business friends, although often of differing views, 
as may be imagined, Mr. Wicksteed’s genial person- 
ality will undoubtedly be sorely missed, no less than 
among the little folk for whom especially in recent 
years he has done so much. 


Ex-BritisH WeSTINGHOUSE AssocIaTion.—The thir- 
teenth annual re-union of ex-British Westinghouse men 
was held at the Trocadero Restaurant, London, on 
March 13, and was a well-attended and highly-successful 
function. 

Business METHODS IN THE BALTIC STaTEs.—-A con- 
fidential memorandum on the methods of quoting and 
the terms of payment prevailing in relation to business 
with the Baltic States, has recently been issued by the 
Department of Overseas Trade, British firms who desire 
to obtain a copy of the memorandum should apply to the 
Department, at 35, Old Queen-street, London, S.W.1, 
quoting Reference No. C.X. 3477. 


THE LATE MR. F. L. LANE. 


WE regret to note the death on March 12 last, at 
his home, 3, North Grange-road, Headingley, Leeds, of 
Mr. Francis Lawrence Lane, late managing director of 
Messrs. Leeds Forge Company, Limited. Mr. Lane, who 
was born in 1857, began his apprenticeship in 1871, 
when fourteen years of age, in the locomotive shops of 
the Great Eastern Railway Company. In September, 
1873, he proceeded to the locomotive works of the 
Midland Railway Company, at Derby, and four years 
later entered the locomotive drawing office of the com- 
pany. In March, 1879, at the early age of 22, he was 
appointed manager of the brass and copper-tube mills 
owned by Messrs. Allen Everitt and Sons, Kingston 
Metal Works, Birmingham, and remained in that 
position for four years. The subsequent five years of 
Mr. Lane’s life, i.e., from 1883 to 1888, were spent in 
the capacity of inspecting engineer under the late Sir 
Alexander M. Rendel, K.C.I.E., consulting engineer 
to the Secretary of State for India and to various 
colonial and foreign railway companies and founder, 
in 1912, of the firm of Messrs. Rendel, Palmer and 
Tritton. On May 1, 1888, Mr. Lane was appointed 
manager of the works of Messrs. Ashbury Railway 
Carriage and Iron Company, Limited, which position 
he retained for 7 years. 

Mr. Lane’s long association with the Leeds Forge 
Company began on May 31, 1895, on which date he 
was invited to take up the management of the works. 
He accepted the offer, and his career as works manager 
of the firm commenced in June, 1895. He became one 
of the leading engineers in the railway rolling-stock 
industry and was subsequently appointed managing 
director of Messrs. Leeds Forge Company, Limited, 
and a director of Messrs. Newlay Wheel Company, 
Limited. For his services during the war, Mr. Lane 
was made an Officer of the Order of the British Empire. 
He left Leeds in 1919 to take up the appointment of 
advisory director to Messrs. Clayton and Shuttleworth, 
Limited, Lincoln, when the firm of Messrs. Clayton 
Wagons, Limited, was formed, and he served for some 
time on the board of this latter concern. In June, 1923, 
however, when a controlling interest in Messrs. Leeds 
Forge Company, Limited, was acquired by Messrs. 
Cammell Laird and Company, Limited, he left Messrs. 
Clayton Wagons and rejoined the board of his old 
company as an advisory director ; he continued in this 
capacity until his death. In 1925, Mr. Lane became | 
Chairman of Messrs. G. H. Sheffield and Company | 
(Engineers) Limited, railway stores contractors, of | 
38, Victoria Street, Westminster, London, S.W.1, and 
was still holding this position when he passed away. 
He was elected to full membership of the Institution 
of Mechanical Engineers in 1896. 














LAUNCHES AND TRIAL TRIPS. 


‘*Monarcu oF BeRMuDA.’’—Quadruple-screw, turbo- | 
electric passenger, mail and cargo steamer for the New 
York and Bermuda service ; electric propelling equip- 
ment supplied by Messrs. The General Electric Company, 
Limited, London. Launch, March17. Main dimensions, 
576 ft. by 76 ft. 6 in. by 43 ft. 3 in. Built by Messrs. 
Vickers-Armstrongs, Limited, Walker-on-Tyne, for 
Messrs. Furness, Withy and Company, Limited, London. 

‘ TRINIDAD.”’——-Twin-screw passenger and _ cargo- 
steamer for service round the coasts and between the 
islands of Trinidad and Tobago; __ triple-expansion 
engines. Trial trip, March 17. Main dimensions, 
175 ft. by 32 ft. by 12 ft. 6in. Built to the order of the 
Crown Agents for the Colonies by Messrs. Ferguson 
Brothers (Port Glasgow), Limited, Port Glasgow. 

‘* ELISE.’’—Single-screw oil-tank motorship; eight- 
cylinder, single-acting, two-cycle Armstrong-Sulzer Diesel 
engine. ‘Trial trip, March 17. Main dimensions, length, 
476 ft., beam, 59 ft..7 in., deadweight-carrying capacity, 
11,250 tons. Built for Messrs. Bechs Rederi A/S, 
Tvedestrand, Norway, by Messrs. Sir W. G. Armstrong, 
Whitworth and Company (Shipbuilders), Limited, 
Walker-on-Tyne, and engined at the Scotswood Works, 
Newcastle-on-Tyne, of the firm. 

** TRIONA.’’—Single-screw cargo steamer for the 
carriage of phosphate in bulk, and stores, between 
Nauru and Ocean Islands and Australia and New Zealand ; 
triple-expansion engine supplied by Messrs. J. G. Kincaid 
and Company, Limited, Greenock. Trial trip, March 21. 
Main dimensions, 365 ft. by 54 ft. by 34 ft. 6in. Built 
for Messrs. The British Phosphate Commissioners, Mel- 
bourne, by Messrs. Harland and Wolff, Limited, Govan, 

“ HENRY CADDELL.’’-—Twin-screw motor _ barge. 
Launch, March 21, Main dimensions, 88 ft. 6 in. by 
19 ft. by 7 ft. 6in. Built by Messrs. Cochrane and Sons, 
Limited, Selby. 

** MARSEILLAIS 5.’’—Steel screw tug. Launch, March 
23. Main dimensions, 61 ft. by 21 ft. by 12 ft. 3 in. 
Built by Messrs. Cochrane and Sons, Limited, Selby, for 
owners at Marseilles. 

** CAMAGUEY.”’—Single-deck, single-screw passenger 
and cargo steamer for service among the islands of the 
West Indies ; triple-expansion engine. Launch, March 
24. Main dimensions, 240 ft. by 37 ft. by 14 ft. 6 in. 
Built and engined by Messrs. Earle’s Shipbuilding and 
Engineering Company, Limited, Hull, for Messrs 
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THE TRADE OF SIAM. 


THE rice crop of Siam is the principal factor upon 
which the country depends for its economic welfare. 
It is normally responsible for no less than 70 per cent. 
of the total export trade. Other items of importance 
are, in order of their value :—tin, teak, sticklac, marine 
products and copra. In addition to recent unsatisfactory 
yields of rice, there were some other contributory causes 
for the diminution of its export value last year to 
12,600,0001., or 2,700,000/. less than the average 
of the past five years. The largest consumers were 
British Malaya, Hongkong and China. Slumps in 
her principal industries caused the traders in the first- 
mentioned territory to seek cheaper sources of supply, 
and the fall in the price of silver caused difficulties in 
trading with the other markets. It appears also that 
there was some hoarding of stocks of padi in Siam, in 
the hope that the prices obtainable might later prove 
to be more attractive. During the last financial year 
for which statistics are available, the value of the 
export of tin and its ores rose to 2,055,0001., an 
increase of 12 per cent. over the previous year, in spite 
of falling prices. Since the period referred to, consi- 
derable decreases in trading have been recorded. The 
Government has, in consequence of these conditions, 
set up a commission to enquire into all the factors 
influencing the production and marketing of rice and 
has suspended for the present some of the levies ordi- 
narily charged on tin mining. 

As is indicated by Mr. J. F. Johns, His Majesty’s 
Consul-General at Bangkok, in a report, prepared for 
the Department of Overseas Trade, entitled ‘‘ Economic 
Conditions in Siam” (H.M. Stationery Office, 1s. 9d. 
net), it is difficult at present to separate the imports 
of the territory into countries of origin. The reason 
for this is that 27 per cent. of the value of goods 
entering the country from overseas pass through 
Hongkong and Singapore, which serve as entrepots 
for the transhipment of goods to and from all parts 
of the world. Roughly speaking, Singapore passes 
through goods of European, and particularly of British 
origin; while Hongkong serves a similar purpose 
for the manufactures of China, Japan and the United 
States. In the future, a new Customs Law, Act, 
which recently came into force, will make it possible to 
discover the true sources of production of goods, and 
to follow the trend of overseas trade with greater 
exactitude. 

Cotton textiles form the main import. In an ex- 
panding market the United Kingdom has first place, 
but Japanese competition has resulted in the increase 
of her trade, and there is also still a market for the 
production of native weavers. The iron and steel 
requirements of Siam are increasing, but the value 
of the British supplies has fallen in face of the cheaper 
Particularly is this competition 


goods. 

Railway materials afford a good market for British 
productions, but the total demand has recently 
decreased considerably. Dredging machinery con- 
stitutes nearly one-half of the importation of 1,200,0001. 
of general machinery and tools, and the great bulk 
of it was made in the United Kingdom. In the 
markets for locomotives, the United States and Ger- 
many received substantial orders during the year 
and the American share in the increasing trade in 
agricultural machinery is extending. The qualities 
of British production were shown appreciation of by 
the purchase of aeroplanes, but the same cannot yet 
be said in regard to motor vehicles. The substantial 
increase in the demands for electrical plant were 
obtained so largely from the United States and Ger- 
many that the United Kingdom, which headed the 
list of supplies in 1928-29, had to suffer relegation 
to the third position. This falling back in the partici- 
pation in a growing market, which had increased ten- 
fold in five years, is much to be regretted. 

The State Railways of Siam have now 2,923 km. of 
line, while a further 156 km. is under construction. 
Electrification of portions of the systems are under 
consideration, but the fact that a Swedish engineer 
has been given a three-year contract to go thoroughly 
into the question, seems to indicate that no immediate 
action is in contemplation. Separating the city of 
Bangkok from the populous district of Dhonburi, is 
the river Menam Chao Phya, over which a road bridge 
is at present under construction by a British firm. 
It will be opened in 1932. 

This, the first road connection between the capital 
and any other centre of population, may prove to be 
the beginning of extensive road developments. The 
Post and Telegraph Department is contemplating the 
replacement of their overhead lines by underground 
cables and a wireless telephone service between Siam 
and Europe will soon be instituted, as a Telefunken 
equipment has already been ordered for the purpose. 
Experimental flights are in progress, with a view to 
the establishment of a service to carry passengers, 
mails and goods. 
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| wave-making resistance or in eddy resistance, or in 


both. The results obtained by Maier were sufficiently 
CONSTRUCTION.* striking to arouse the attention of scientific circles in 
By Martey F. Hay. |Germany, and further research was taken up by 
One of the most important factors which affects |Weserwerft A.-G., and an extensive series of compara- 
what might be termed the intrinsic propulsive efficiency | tive model trials for a large variety of different types of 
of a ship is the form, upon which problem a number of | vessels was undertaken in half a dozen experimental 
experimental tanks all over the world have focussed | tanks in different parts of the world. In making these 
their attention for nearly half a century, and have | comparative tests, great care was exercised in each 
developed this particular characteristic to a point | instance to obtain the best normal type for the purpose 
where it is difficult to imagine the possibility of material | that could be secured, and these subsequent tests 
improvement. It is therefore notable to record what | confirmed the results of Maier’s original experiments. 
has been accomplished by a new development generally | The reduction in resistance obtained with the Maier form 
known on the Continent as ‘‘ Maierform.’’ As twenty- | reached 12 per cent., and in some exceptional cases as 
five vessels of this type have already been built, compris- |much as 15 per cent. It should be noted that the 
ing a large variety of types and sizes ranging from 700 | maximum reduction obtained in each individual case 
tons to 20,000 tons’ displacement, and as twenty-one of | does not necessarily hold throughout the entire range 
these vessels are in service and a large amount of | of the speed scale, but the mass of data and experience 
service data is now available, it may fairly be stated | which have been accumulated have made it possible, 
that this development is beyond the experimental | generally speaking, to bring the maximum economy 
stage, although it is also true that the entire field to | into coincidence with the service speed. 


Fig.5. TRAWLER MODEL TRIALS. 
















































































Fig.1. AVERAGE REDUCTION IN RESISTANCE IN 
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Fig.6. COMPARISON OF ADMIRALTY 
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covered. - 
It may be of interest to relate briefly the origin of the 10 1" 792 
Maier form and its evolution from the early experiments (2567) Speed in Knots 
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of the late Austrian scientist, Mr. Maier, from whom it 
takes its name. His experiments led him to the belief | 


that, in a vessel of normal form, particles of water | 


These experiments have likewise shown that the 
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found that an unduly high wave-making resistance 
just coincided with the service speed of the vessel, a 
condition that could only be eliminated by a change 
either in dimensions or in proportions. In some such 
cases it has been found possible, by conversion to the 
Maier form, so to alter the formation of the wave 
system that the hump in the curve at the service speed 
has been eliminated without alteration of dimensions 
or proportions, and in such cases a reduction of total 
resistance of as much as 18 per cent. has been obtained. 

As previously stated, extensive use has been made 
of a number of experimental tanks in the investigation 
of the characteristic attributes of the Maier form, but 
in all cases in which the word ‘‘ comparative ”’ has been 
applied, it refers not only to tests made of absolutely 
identical ships except for the form, but implies tests 
made at the same time in the same tank under identical 
conditions. A reduction in frictional resistance due 
to the reduction of about 2 per cent. in wetted surface 
and the shortened path of water particles over the 
surface was, of course, to be expected. More important, 
| however, as affecting the reduction in total resistance 
was the reduced wave-making resistance, ocular evidence 
| of which was obtained in observing the quite different 
| character of the wave system created in towing the 
model. This is especially true of the bow wave, which, 
jin the case of the Maier form model, loses its solid 
| character and takes the form of a two-sided hollow 
| veil. 

Before actually constructing vessels on Maier-form 
lines it was essential to determine if the alteration in 
the after-body, due to the changed form, influenced 
adversely or neutralised the reduction in resistance 
' by a reduction in propeller efficiency. For this purpose 
a series of model propeller trials. was also made, the 
, Tesults of which indicated conclusively that Maier-form 
lines exercised no adverse effect on propeller efficiency. 
These trials were made in the Hamburg tank with a 
number of vessels of different block coefficient and 
| different L/B and B/D ratios. They were also made 
with vessels of different displacement, for a comparison 
of which the Admiralty coefficient is not an accurate 
| criterion of value. 

After having determined by exhaustive research and 
testing-tank experiments what might reasonably be 
expected from the new form, it only remained to put 
the theory to the test of actual practice by the building 
| of full-size ships and to determine thereby not only 
the extent to which the predictions of the testing tank 
as to resistance were or were not confirmed, but also 
ito determine the effect of the form upon stability, 
| seaworthiness, responsiveness to helm, and other 
characteristics not readily measurable or ascertainable 
in a model testing tank. For this information, reliance 
had to be placed upon data and information furnished 
by owners of Maier-form ships in service, and, therefore, 
more likely to be critical, or even hypercritical, than 
otherwise. At the best this information and data 
may be accepted as unbiased and unprejudiced. 

The first Maier-form vessels to be built were three 
‘trawlers. Fig. 5 shows the results obtained in the 
| testing tank with two Maier-form trawlers and five 
| trawlers of normal form. The dotted curves numbered 








encountering the bow passed over the surface in their | block coefficient is an important variable. As a high | 685, 686, 691, 692 and 702 are the official numbers 
passage to the stern in a path which, if projected on the | block coefficient, in the nature of things, leaves very | of the Berlin tank of normal-form trawlers. The 


body-plan, produced a sort of serpentine curve. From | little room for variations in form of any kind, it is | lower full curve is the curve of the first three Maier-form 


these observations he concluded that if the form could | 
be so altered as to produce a path that would appear | 
on the body plan as a more or less straight diagonal, 
the path would be shorter and the resistance less. If 
the geometrical CG of the various underwater sections 
of a normal vessel be plotted on the body plan, it will 


obvious that the possibility of any material reduction 
in resistance is limited. The reduction in resistance 
becomes marked in vessels of 0-75 coefficient, reaches 
its maximum between 0-6 and 0-5, beyond which it 
falls abruptly as shown in Fig. 1 above. Fig. 2 shows the 


| trawlers to be built, and the upper full curve is a more 
| recent design built at a later date on Maier-form lines 
for the same Company. The first three trawlers built 
on Maier-form lines are to be compared with normal 
form No. 702, as these vessels have identical dimen- 


reduction in resistance obtained in relation to Froude’s , 8ions and power installations, and are, in fact, identical 


be found that a line drawn through these points will | number, from which it will be observed that the reduc- 
produce an irregular curve. In the form evolved by | tion in resistance becomes marked at 0-15 and reaches 
Maier, however, in which the sections are generally | its maximum between 0-30 and 0°35. In Figs. 1 and 2, 
speaking triangular, it will be found that a line drawn | two curves have been drawn through a number of 
through the CG’s of the individual sections will be | points, each point representing an actual case. The 
very nearly a straight line, and will nearly coincide | lower curve in each of these figures connects a series 
with the diagonal drawn from the water-line at No. 0 | which represent a number of ships of a rather abnormal 
section to the point of greatest draught and greatest | type. For cargo and passenger vessels of usual type, 
beam amidships. To test the validity of his theory, it should be possible to achieve a maximum reduction 
comparative models were made of a normal form and a | in resistance fairly close to the upper curve. 
corresponding Maier form. For this purpose, Maier| It will, of course, be realised that in designing a normal 
selected the best normal form he could secure, and in| ship the judicious selection of L/B and B/D ratios 
adapting it to the Maier form he took care to preserve | and the position of the LCB are factors which greatly 
the same dimensions, displacement, block coefficient, | influence form resistance, and the same applies to 
and LCB so that the models were to all intents and | Maierform ships. In the comparative trials and tests 
purposes absolutely identical with the sole exception | above mentioned, the effect of these factors has, of 
of the form of the lines. In comparative tests in the | course, been eliminated by making them identical for 
Vienna tank with these models he obtained a reduction | both the Maier form and the normal form. It should be 
in resistance for the Maier form of about 10 per cent. | borne in mind that there is no absolute criterion for 
The wetted surface of a ‘‘Maierform ”’ vessel is inherently | judging the value of a Maier-form ship. It must neces- 
about 2 per cent. less than the wetted surface for| sarily be relative, and the degree of superiority of 
a corresponding normal form, so it was quite evident | the Maier form can only be established numerically in 
that the reduction in resistance obtained could not be | reference to a corresponding and absolutely identical 
explained by a reduction in frictional resistance alone, | sister-ship of normal form. ! 
and that the difference must be sought in a decrease in| Another important factor which affects the efficiency 
| of the form of a ship is the relation of length to speed 
* Paper read before the Institution of Naval Architects, | which finds its visible expression in the wave system. 
London, on Wednesday, March 25, 1931. Abridged. In the case of some normal ship models, it has been 





in every respect except in form of hull. 

Accurate observations of these vessels were made 
over a period of eight months, comprising fourteen 
round trips, and the results averaged. The average 
mean speed of the normal-form trawler was 10-3 knots, 
with an average coal consumption per 24 hours of 
6-16 tons, whereas the average mean speed of the 
| Maier-form trawler was 10-8 knots, with an average 
|coal consumption of 5-78 tons per 24 hours. A 
| summary calculation shows that the economy obtained 
jin service exceeds considerably the predictions of the 
model testing tank, and indicates that some element is 
| operating in favour of the Maier form under service con- 
| ditions other than those disclosed by the testing tank. 
| This is a phenomenon which has been observed in all 
| vessels built subsequently to the trawlers in which 
| the possibility of comparison with a sister-ship of 
normal type has been present. 

At a later date the trawler Hans Wriedt was built 
to the design shown on the upper curve in Fig. 5. 
This vessel has a length of 157 ft. and a displacement of 
825 tons, and develops a speed of 114 knots with 
580 ih.p. At a speed of 114 knots the Admiralty 
coefficient is 230, and rises to 260 between 10-5 and 
11 knots. The next vessels to be built on Maier-form 
lines were four 4,000-ton freighters for the Neptune 
Company. Fig. 6 shows the comparative Admiralty 
coefficient in relation to speed for these vessels. The 
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full and the dotted curves were derived from results 
obtained on the measured mile with the Maier form and 
normal form, respectively. The points shown are the 
average result of eight voyages. Exception may be 
taken to the fact that the results obtained in service 
are more favourable apparently than the results ob- 
tained on the measured mile. This anomaly may be 
explained by the fact that the accuracy of measurement 
of power as well as speed is greater in measured-mile 
trials than in practical service. The fact that the 
absolute value of these two points may be open to 
question does not detract, however, from their value 
as showing the relative difference between the Maier form 
and the normal form, not only on the measured mile, 
where facilities for exact determination of power and 
speed are available, but also in practical service, 
where such measurements are necessarily less accurate. 

The next series of vessels in which it was possible 
to establish an accurate comparison with identical 
sister-ships of normal type were the Isar and Donau, 
of 19,300 tons displacement, for the Norddeutscher 
Lloyd. For these vessels no measured-mile data are 
available, so we must confine ourselves to a comparison 
of service results. In order to eliminate as far as 
possible all errors arising from inaccuracy of measure- 
ments, the results of all voyages without exception 
since these vessels have been in service have been 
averaged. They necessarily comprise all possible 
conditions of wind and weather; but, on the other 
hand, care has been taken to exclude all river naviga- 
tion or other abnormal circumstances which might 
prejudice the accuracy of the result. The comparison 
was made with four identical sister ships of normal 
form, the Alster, Oder, Mosel, Lahn, and forty-eight 
voyages of the four normal ships to the Far East 
having been compared with twelve voyages to the 
Far East of two Maier-form ships. The average Ad- 
miralty coefficient for the four normal ships is 292, 
as against 320 for the two Maier-form ships. These 
observations have been continued systematically, 
always with the same result. 

One of the latest Maier-form vessels to be delivered 
is the Ile de Beauté, a high-speed passenger vessel 
for the express service between Nice and Corsica. 
This vessel has a displacement of 3,100 tons and a con- 
tract speed of 18-75 knots, which had to be attained with 
5,400 i.h.p. Before the construction of this vessel 
was commenced, comparative model trials indicated 
that with Maier-form lines 0-8 knot more speed could 
be obtained with the designed horse-power. Unfortu- 
nately, there is no sister ship of normal form with 
which this vessel can be compared, but the forecast 
of the testing tank was confirmed on the measured 
mile, in so far that a speed of 19-55 knots was obtained 
with 5,400 i.h.p. and a speed of 20-3 knots with a 
maximum power of 6,200 i.h.p. The Admiralty co- 
efficient obtained on the measured mile was 250. 

Regarding the group of characteristics which is 
generally comprehensively embraced in the term *‘ sea- 
worthiness,” it would exceed the scope of this paper to 
quote verbatim reports from owners of Maier-form 
ships now in service. As far as stability, steadiness, 
responsiveness to helm and rolling and pitching move- 
ments are concerned, it may suftice to say that these 
reports are unanimous in confirmation of the excep- 
tional seaworthiness of these vessels. Herein lies 
possibly the explanation of the fact that the superiority 
of a Maier-form ship over a normal ship is relatively 
greater in heavy weather than in a smooth sea. It is 
a noteworthy fact that, under similar weather con- 
ditions, the pitching of a Maier-form vessel is much less 
violent than in the case of a normal ship, and the 
immersion of the propeller, and consequently the 
thrust is more uniform. From this it would logically 
follow that the indicated horse-power, as well as the 
propulsive efficiency are more favourable to the Maier- 
form. Likewise, all reports agree that the steering and 
manceuvring of a Maier-form ship in heavy weather 
requires less helm than a normal ship. These two facts 
alone suffice to explain the discrepancy in favour of 
the Maier form. as between results obtained in smooth 
water and in a heavy sea. It is, in fact, the only 
explanation that can be adduced at the present time. 

Misgivings have sometime: been expressed as to 
whether or not advantages inherent in the Maier form 
in point of resistance were not purchased at the expense 
of a loss in capacity or in metacentric height. As a 
matter of fact, there is no loss of capacity; on the 
contrary, there is a slight gain of 2 per cent. to 3 per 
cent. for identical ships without taking into considera- 
tion the possibility of a reduction in bunker capacity 
for the same steaming radius. Likewise, the G.M. 
in no wise suffers as the result of the change in form. 
A G.M. somewhat greater than for a corresponding 
normal ship is inherent in Maier-form lines. 

Frequent reference has been made in this paper to 
the Admiralty coefficient for comparative purposes, 
and it is, of course, realised that for purposes of com- 
parison this is an unreliable criterion unless the ships 





compared are substantially similar. In this case, 
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however, where all of the factors entering into the | 
comparison are to all intents and purposes identical, it 
is felt that the conclusions drawn may be considered | 
accurate. 

A point which may be of minor interest to the naval | 
architect, but will certainly not be without weight | 
with the owner, is the fact that, of all the devices and | 
appurtenances that have been contrived to increase | 
the propulsive efficiency of ships, it is one of the few | 
instances which can be adduced in which substantial | 
economies in fuel are in sight without adding to the | 
first cost of the ship. To secure 7} per cent. or even | 
5 per cent. steam saving, shipowners will spend con- | 
siderable sums of money and increase the elaboration | 
of the machinery which they have to confide to their | 
engineers. The Maier form introduces no complexities | 


and adds nothing to the first cost. 

At a time of economic depression, the performance | 
of existing tonnage is being carefully scrutinised with | 
a view to improving the efficiency of ships already in | 
service rather than incurring the capital expenditure 
involved in new vessels, and especially is this the case 
where the particular vessel in question is relatively 
modern. 

One of the large Continental lines. owners of a 


16-knot passenger vessel, concluded that the speed- | 


length ratio had been badly chosen, and determined to 


institute an investigation as to what improvement | 
could be effected by lengthening the ship. To this | 


end, model trials were made with bow and stern, 
each lengthened by 9 ft. 6 in. 


the same speed. This figure was so much in excess 
of what had been expected that control tests were made 
in another tank which produced the same result. 


It was not difficult in these circumstances for the | 


owners to decide in principle to lengthen the ship, 
but before doing so, further tests were made to deter- 
mine the effect of Maier-form lines. In order to avoid, 
if possible, the large expenses of altering both ends of 
the ship, a Maier-form model was made in which the 
additional length of 19 ft. was all added to the bow, 


instead of being distributed equally at bow and stern. | 
With this alteration, a further reduction of power | 


of 9-2 per cent. was obtained. 


By this expedient the owners will derive the advan- | 


tage not only of the additional cargo capacity, due to 
the increased length of 19 ft. and the superior sea-going 
qualities due to the Maier-form bow, but will also achieve 


a reduction of 27-2 per cent. in the fuel bill at 16 knots, | 


and the possibility, should circumstances render it 
desirable, of nearly 2 knots higher speed at maximum 
power—this, moreover, at approximately one-third the 
cost that lengthening both bow and stern would have 
involved. It is, of course, realised that such result 
cannot be expected with every ship, and the amount 


| individually. 


This gave the remark- | 
able result of a reduction of 18 per cent. in power for | 


of economy that can be secured must be determined 
Even if only 9 per cent.—due to the 
adoption of a Maier-form bow—is all that can be 
obtained, it nevertheless is of sufficient moment to 
merit the attention of shipowners and naval architects. 
A series of experiments is being made by an 
independent authority to analyse the pitching pheno- 
mena of Maier-form versus normal-form ships in 
waves. The results of these experiments, when 
concluded, will be published in extenso. 








ENCLOSED-TYPE FIRE ENGINE. 


THE constant evolution in fire-fighting appliances in 
which Messrs. Merryweather and Sons, Limited, 
| Greenwich, have always played a prominent part, 
has led to the type most commonly employed through- 
|out this country, viz., that in which the firemen are 
carried on seats facing outwards, the seats being 
| mounted on the chassis of the machine, and made to 
| contain the hose and gear, whilst the pumping appara- 
| tus is at the rear. This seating accommodation for the 
| firemen leaves them without any protection from the 
| weather, both in travelling to the site of a conflagration 
| and in returning to their quarters. The discomforts to 


| which the men are subjected, and the risks they run, are 
aggravated in cold or wet weather owing to the very 
high speeds employed in modern machines. 

A new type of fire engine to do away with the dis- 
advantages alluded to has been specially designed and 
built by Messrs. Merryweather to the order of the 
Edinburgh Fire Brigade. It is the first of its class to 
| be put in service, and is illustrated in Figs. 1 to 3 on 
| this and the opposite pages. The chassis calls for no 
special comment ; generally speaking, it is of standard 
| construction. It has a low load line, and is mounted 
on dise wheels with pneumatic tyres. A 90-h.p., six- 
cylinder motor is fitted with a four-speed gear box, 
which is designed for supplying power to the pumping 
set. 

The fire pump, as shown in the interior view, Fig. 2. 
is mounted directly behind the driver’s seat ; it is of the 
makers’ two-stage turbine type, and is constructed 
entirely of gunmetal. The pump is capable of delivering 
500 gallons per minute at a pressure of 140 lb. per square 
| inch, 600 gallons at 100 lb. pressure, and up to 830 
| gallons per minute at lower pressures. It can also 
| deliver against a pressure of 200 lb. per square inch. 
The outside casing is in three parts connected by 
| bolts passing through flanges. The diffuser vanes are 
made separately from the pump casing into which they 
are accurately fitted, and have bosses in the centre 
forming bearings for the impellers. Owing to the 
shape of the vanes, it is possible to machine and polish 
| the whole of the outer passages to their proper contours. 
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The impellers are keyed to a bronze shaft having a/| pipe hose ‘and other gear. 
| electric-lighting equipment comprising head lamps, 
side lamps and rear light, several lamps are provided | 
| for lighting the compartment. 


plain sleeve bearing formed in the suction inlet passage 
and a ball-bearing fitted outside the pump casing. 
The two impellers are balanced hydraulically against 
end thrust. The suction inlet is in the centre of the | 
vear cover, and is flanged to take a copper pipe which is 
carried to the rear of the superstructure, and is provided 
with a screwed inlet for the attachment of flexible 
suction hose. 

The priming of the pump is effected by a recipro- 
cating vacuum pump of a form recently patented by 
the firm, and is operated by gearing from the main 
pump shaft; the gearing is put in and out of action 
hy a hand-operated cone clutch. The whole of the 
vacuum pump driving gear is housed in a grease-tight 
gunmetal casing secured to the front cover of the main 
pump. Water can be lifted from a depth of 26 ft. in 
20 seconds. The vacuum pump is of the double-ended, | 
single-acting type constructed of gunmetal throughout, 
the plungers being operated by a single crank and a 
slotted crosshead. The valves and seatings., which are 
entirely of metal, are located in the two end covers of 
the cylinders, and the delivery valves are of sufficiently 
large area relatively to the suction valves, to facilitate 
the discharge of any water from the pump barrel. As 
an additional precaution, for the same object, the pump | 
covers are held in position by compression springs, 
which serve to relieve any excess pressure. 

The turbine-pump shaft is driven from the second- 
speed wheel on the lay shaft of the change-speed gear 
box. This wheel engages with a sliding gear housed in | 
a separate gear box; the engagement and disengage- 
ment of the gear is effected by a hand lever operated | 
from the driver’s seat. The intermediate shaft between 
the pump and the gear is provided with two flexible 
joints. 

As will be seen from our illustrations, the special 
feature of the fire engine is the design of the superstruc- 
ture for fire-brigade purposes. The body is of the 
saloon type, affording complete protection to the fire- 
men. In addition to the accommodation for the | 
officer and driver in front, there is a large closed com- | 
partment for the firemen. Seats are fitted longitudin- | 





. . . ° ! 
3 shows the pump with part of the casing removed. | 


AND SONS, LIMITED, 


ally at each side of 
the centre gangway, 
as shown in Fig. 2, 
and the space under 
the seats serves for 
stowing lengths of 
hose in coils. The 
headroom is 6 ft. 
Sliding windows, 
glazed with safety 
glass are provided 
on each side, and 
the compartment is 
covered by a roof 


for carrying an ex- 
two 
it isclosed at theend 


by folding 


inside the,;compartment for taking lengths of suction 
In addition to the usual 








MODERN METHODS OF RAISING 


WATER FROM UNDERGROUND | 


SOURCES.* 
By Rupert 8S. ALLEN, and W. E. W. Mitireeron. 


Ir is the purpose of the authors to concentrate upon 
the subject of pumping from bore-holes, and to confine 
attention almost entirely to the centrifugal or turbine 
type of pump as applied to bore-hole work. 

Since nature decrees that the pump itself must 
always be practically at water level, the various methods 


of raising the water appear to fall into two main cate- 


gories, namely :—(1) The pumping plant and _ its 
means of driving, both placed below ground level. 
(2) The pumping plant only placed below ground level, 
with the means of driving at the surface. 

In the first, which particularly applicable to 
mine pumping, and to some extent to wells of large 
diameter, whatever may be the type of pump, the 
electric motor is invariably the means of driving. 
It is in this field that the centrifugal or turbine pump, 


1S 


especially of the multi-stage type, is now so much | 


employed for the following reasons :—(a) Its suit- 
ability for direct coupling to a high-speed electric 
motor. (b) Its low capital cost. (c) The small space 
required for a pumping plant for a given duty. (d) Its 
low maintenance cost. 

The second category mentioned above requires the 
more detailed consideration, partly because the problem 
is more difficult and partly because, apparently, there 
is in it a greater possibility of change and improvement 
in the future. Where only a comparatively small 
diameter hole exists from the surface to the water, 


* Paper read before the Institution of Mechanical 
Engineers on Friday, March 20, 1931. Abridged. 


fitted with supports | 


tension ladder and | 
hook ladders; | 


doors. | 
Racks are provided 
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jand where the whole of the space available may be 
|taken up by the apparatus itself, necessity demands 
| that the apparatus should be of a type which can be 
lowered into position from the surface with no possi- 
bility of visual inspection afterwards. For many 
| years, reciprocating pumps of various types and air-lift 
| plants have been used for this class of work, but 
| during recent years the centrifugal or turbine pump 
|has been largely developed for this purpose. In 
| general, from the point of view both of capital cost 
| and of efficiency, the plants themselves are in the order 
| of reciprocating, centrifugal, and air-lift ; but from the 
| point of view of the quantity of water which can be 
obtained from a bore-hole of a given diameter the 
order is the reverse. 

In cases where the running costs are of prime 
importance it may pay to install reciprocating pumps, 
even though the capital cost is high, but it must not 
be overlooked that this type of pump, in certain cireum- 
stances, may require, for a given quantity, a larger bore 
than would be necessary for other types, and such an 
| increase in the bore must be considered as an additional 
| capital charge to be debited to the pumping plant. 

The authors are indebted to Mr. F. J. Dixon for 
Table I, giving the actual diameter of the different 
| bore-holes of the South Staffordshire Waterworks and 

the rate of pumping from each. 





TABLE I, 


Quantity 
Pumped 
per Bore-hole, 


Total 


Number of | Diameter of 


Name of 


Station. : ws Bore-holes. 
Bore-holes. | | gals, per min. 

(2) 24 in. 350 
Ashwood 6 (2) 33,, 790 

(2) 30,, 790 
Brindley Bank ..} 2 | (2) 30,, 350 
Maple Brook 4 (4) 36,, 700 
Pipe Hill 4 (4) 30,, 700 
Wawa Waltaw Jf (2) 30,,. 525 
Trent Valley 4 \ (2) 307, 700 


These figures should not be taken as indicative of the 
|relationship between the quantity pumped and the 
diameter of the bore-holes. Naturally, a large- 
diameter bore-hole may at times be required to obtain 
the maximum “ bleed” from the rocks, and this 
maximum may be such that it can be handled by a 
comparatively small pump. In such cases, it follows 
that, as the yield to the bore-hole is governed by 
external conditions, the type of pump installed can 
have little or no influence upon the quantity of water 
obtained. It is in those cases in which the yield is 
| unlimited that the plant which will give a maximum 
output for a given diameter of bore-hole is demanded. 

The air-lift plant, for which claims for high efficiency 
| are not made, is simple, low in capital cost, and at the 
| present time is capable of supplying a larger quantity 
| of water from a given bore-hole than any other type. 
| Since, however, it is necessary to introduce the com- 
| pressed air into the water at a considerable depth 
below the actual pumping water level, a deeper bore 





-|than would be necessary with other types must be 


provided, and the cost of the extra boring should 
be charged against the plant when comparing relative 
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order to obtain the required “‘ bleed” from the rocks, | 
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it become choked, either the supply of water to the | 
pump will be seriously decreased or the strainer will | 
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problem of design has to be approached with the 
knowledge that the quantity of water to be pumped 


a bore-hole has to be made of such a depth that an air- | collapse owing to the pressure induced by the pump | and the height to which it has to be lifted are known 
lift can be employed, then clearly the cost of this| suction, this not being entirely unknown in actual | and fixed; so also is the permissible outside diameter 


deep boring must not be considered as a charge against 


practice. 


Further, there is a distinct danger of a bore-| of the pump. More often than not there is some 


the pumping plant. As being indicative of the increase | hole becoming silted up if the strainer restricts the | margin available in the choice of speed, but it is required 
in depth required for the satisfactory operation of an| passage of the sand so that it cannot be discharged | that the efficiency should be as high as possible and the 


air-lift plant, the figures in Table II, due to A. W. 
Purchas,* are quoted as representing a fair average. 
TaBLe II. 


Total Depth 


Lift, ft. Submergence, | of Bore-hole, 

ft. ft. 

25 100 125 

50 150 200 

75 175 250 
100 200 300 
150 255 405 
200 275 475 
250 305 955 


with the water. 


cost as low as possible. In the circumstances, the 


Foot-Valves.—Foot-valves at the end of the suction | best compromise has to be arranged. 


pipe are usually not required and may even be unde- | 


Though not necessary, it is usual to build the pump 


sirable, though there are occasions when it may be/|in one unit placed approximately at the lowest water 
advisable to fit them. Normally, a pump should be| level in the bore-hole, all the stages through which 
placed below the lowest water level ever reached when | the water successively passes being bolted together 
the plant is pumping, that is, it should be “‘ drowned” | so as to form a complete pump. Owing to the fact 
sie |at all times; but there are occasions when it may| that the pump operates in a vertical position, it is 
be desired to take full advantage of the pump-suction | permissible to build it up of more stages than would 
effect. In such cases, a foot-valve is necessary in order | be possible in the case of a horizontal pump, mainly 
to retain the pump in a primed condition, i.e., full of | because the weight of the rotating parts does not 
water, so that it can be started when the water level | produce flexure of the shaft. 


is below the pump itself. Again, a foot-valve may | 


A considerable amount of the available diameter 


be essential when pumps without shaft tunnels have | is required for the formation of the eye of the impeller, 
to be installed, where the rest level is much below the | through which the whole of the water has to pass 
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In this ‘Table, the ‘‘ submergence ”’ is the distance | us 
from the water level in the bore to the point of intro- Fig.7. TAIL-END BEARING Fig.8. PUMP BEARING. 
duction of the air into the eduction pipe, and the ‘ ; ; a ee 
‘lift’ is the distance from the water level to the point 
of discharge at the surface. Seep WH We Way 
If the water contains sand or grit, the air-lift plant | — N SN 
has decided advantages in its simplicity, but recipro- i AA - 
cating pumps with valves having pliable seatings, and 
present-day designs of centrifugal pumps rob the air- | * > | Share Ti ! 
lift of some of its advantages in this direction. e- Wy 
The main features of the problem, from the point of == 
view of centrifugal pumps in general, may be set out a | Bf Yy ds : 
as follows :—(1) The pump itself has to be separated ‘s¢ | Y | ieing Main 
from, yet attached to and suspended from, the means i rN Y 
of driving. (2) The outside diameter of the pump has f i}; | yS A. co 
to be relatively small. (3) At least two connections SS | HAY Z Ligruum SY 
have to be made between the pump and the surface VE | VG Y Vitwe Strips t Y 
gear, namely, the pipe serving as a rising main and the Sa aN q ’ 
shaft for power transmission. On occasions there NE H IY Y piguen Men 
may be a third, in the form of a shaft tunnel. (4) The Si IW j U; , ‘ Baber 
rising main has to carry not only its own weight and the A WN G Y Scali : 
weight of the stationary parts of the pump, but also 4 Y caling Ring 
the load due to the weight of the water. The shaft Y 
has, in addition, to transmitting the driving power, to ‘ater Supply 
carry the weight of the rotating parts, and often also a 
hydraulic load. (5) The shaft has to be supported at 
intervals in bearings, which can only, in general, be 
water-lubricated. (6) As the pump can only be installed 
by being lowered into position in the bore-hole, it is q 
essential that it should be built in suitable lengths for | (25780) scaaianinaar ee 


erection purposes. (7) As, sooner or later, a pump | 
must be withdrawn from its bore-hole, it is obviously 
essential that all parts should easily come apart. 
(8) Owing to the weight of the rotating parts, consi- 
derable axial loads have to be dealt with by means of 
suitable thrust-bearings. (9) The water being pumped 
often contains sand and grit in suspension, making 
some form of protection for tie bearings an essential 
feature. 

Strainers.—That a strainer of a type which will 
exclude solids too large to pass through the pump is | 
necessary goes without saying, but it is a debatable 
point whether more than this is necessary. It is 
clearly almost impossible to design a strainer which 
will exclude fine sand, and if there is any such sand 
in the water being pumped, some protection other than 
a strainer will be required for the bearings. If this | 
further protection is provided, then it is not easy to | 
foHow an argument for the provision of an elaborate | 
strainer; but, nevertheless, the tendency to-day | 
appears to be to fit fine-mesh strainers. It cannot be 
said that such a strainer can do no harm, for should 





* Proc. I. Mech. E., 1917, vol. ii, page 612. 


surface, in order to retain water in the rising main to 
lubricate the shaft bearings during the starting process. 

That a foot-valve is not altogether desirable may be 
appreciated, since, first, it prevents the strainer from 
being washed out by the flow-back of the water in the 
rising main each time the pump stops; and, second, 
in the event of the pump having to be raised, the rising 
main has to be lifted full of water, thus materially 
adding to its weight. These disadvantages may. to 
some extent, be surmounted by designing the foot-valve 
with a relief or by-pass valve operated by means of a 
wire passing up the bore to the surface. A further 
disadvantage is that there may be a considerable and 
unsuspected loss of head in the passage of water 
through a valve of restricted size. 
Fig. 3 shows such a foot-valve, together with a graph 


before energy can be transmitted to it by means of 
the impeller blades. Quite an appreciable amount is 
also required to provide adequate means for converting 
the high velocity of the water leaving the periphery 
of the impeller into pressure. The net result is that, 


| in all cases, the impellers have to be of the short-blade 


In this connection, 


of the results obtained from a test to determine the | 


head loss across it. 

Pumps.—In the pumps themselves, although the 
hydraulic problems are much as they appear in erdinary 
pumps, the restrictions imposed by the limiting outside 


| diameter somewhat complicate them, and, at the same 
| time, introduce certain mechanical difficulties. 


The 


| 
| 


type, that is, of small outside diameter as compared 
with the eye diameter. The head per stage or per 
impeller is therefore inevitably small, in many instances 
being little more than 20 ft. 

Where there is a considerable difference between the 
rest level and the pumping level of the water, it is at 
times desirable, particularly in the case of alternating- 
current motor drives, to consider impellers of the 
‘*‘non-overloading ’’ or “self-regulating ’’ type, as 
distinct from the ordinary or overloading type, with a 
view to preventing the demand for power exceeding the 
safe limit of the motor. Fig. 6 illustrates this point 
by a comparison of the two types. 

In each case, the head and horse-power characteristic 
curves are plotted on a quantity basis, and the quantity 
and power at rest level are given by the points C and 
D., respectively, and at the pumping level by the points 
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A and B. It will be noted that the difference between 
the power points B and D is appreciably less in the 
case of the ‘‘ non-overloading ”’ type than in the other. 
The question might naturally be asked, why should 
not the impellers always be of the “‘ non-overloading ”” 
type? Apart from the somewhat debatable point 
whether the efficiency of this type is of necessity 
lower than that of the other, it is certain that a lower 
head per stage is obtainable, and consequently there 


authors are therefore of the opinion that each rotating 
part should be individually balanced. The case is 
very different from, say, the rotor of an electrical 
machine, which has to be treated as a whole and always 
| remains the same whole. 

| Shafts—Shafts, whilst transmitting the torsional 
| driving load, must carry not only their own weight and 
that of the rotating parts, but also more or less of the 
hydraulic load, and the design, in view of their length, 





is an increase in the total number of stages required 
and in the cost. 


becomes almost entirely a question of strain rather 
| than of stress. 


437 


speed, although such stresses as usually exist can have 
little effect in this way. The greatest difficulty in 
attempting to apply the formule is in postulating the 
end conditions, a difficulty which is increased when a 
pump cannot hang vertically throughout its length in a 
bore-hole. Even when a pump does hang vertically and 
freely, there appears to be a possible critical speed of the 
combination of the shaft and of the rising main. 

At first sight, it would seem that a long shaft, having 
equally spaced bearings, would have a critical speed 
corresponding to that calculated on the basis of a shaft 


It should be pointed out that the “ self-regulating’ | Since both the shaft, with the rotating parts of the 
type has also a distinct disadvantage if a pump has pump, and the rising main, with the stationary parts 
for any reason to be operated at a reduced quantity | of the pump, are suspended from the gear at the surface 
by means of throttling. This will be seen from Fig. 6, | and are thus fixed at this end, any difference in exten- 
for if the quantity has to be reduced from that repre- | sion due to load will be most evident at the pump end. 
sented by the point A to that at F the reduction in | It will be clear, therefore. that the axial extension of 
power is appreciably greater in the ordinary than in| the shaft under running conditions has to be duly 
the ‘‘ non-overloading ” type. Mechanically, the main | considered, not only by itself but in comparison with 
difficulty is to secure water passages of low resistance, the extension of the rising main also under running 
especially from one impeller to the next, as friction and | conditions. Unless this is done, it is quite possible in a 
eddy losses mean much when the total head developed | long pump for the impellers to become much displaced 
per stage is so small. |from their mean axial positions. In this connection, 

Whilst the bearing at the tail end of the pump shaft | it may be mentioned that, as strain is the criterion, no 
presents little difficulty where the water is clean and a | advantage is to be gained by employing expensive alloy 
lignum vite bush can be used, it becomes more difficult | steels, since the modulus of elasticity is practically the 
when the water is laden with grit. As will be seen later, | same for all steels. Naturally, however, if corrosion 
the bearings above the pump can, in such cases, be | enters into the question, another aspect is presented. 
adequately protected by the provision of a shaft tunnel| Perhaps an even more important problem in the 
and a supply of clean water, but since the tunnel cannot | consideration of the shafts is the critical speed or 





Fig.10. SHAFT COUPLINGS. 
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be readily extended through the pump, some other | speeds, that is, those speeds which correspond with, 
means have to be provided for the protection of the | or are a multiple of, the frequency of one or other of 
tail-end bearing. Fig. 7 illustrates one design in which | the forms of natural lateral vibration. Although it is 
the bearing bush fits into a housing with a closed end. , permissible to run through these critical speeds, con- 
This bush, which is fitted with lignum vite strips, has | tinuous running at any of these speeds must be avoided, 
also, at the pump end, arubberring. Into the space A | as otherwise trouble will eventually arise due to the 
a small supply of water from the shaft tunnel is led. | resulting vibrations. . 
The rubber ring, whilst allowing sufficient leakage| The lowest critical speeds, N, in revolutions per 
of water into the pump suction to lubricate the bearing, | minute, for an unloaded steel shaft of diameter d 
maintains a pressure in the space A and along the| inches and length L feet are sufficiently accurately 
bearing, thus effectively preventing any leakage of the | given by the following formula :— 
gritty pump water along the bearing. d 

When a shaft tunnel is used, a similar rubber ring N=K.—’ 


2 
device is usually provided, as shown in Fig. 8, at the = 
pump end of the bearing immediately above the pump, 
in order to keep down the leakage of tunnel water | 


|in which K has values depending upon the”manner in 


which the shaft is carried, i.e., upon the 


“ce 


end con- 


supported at both ends, and having a length equal to 
that of the span between the bearings. A long shaft 
of 2} inches diameter with 10 ft. between the supporting 
bearings, should, according to the formula above, 
using K = 33,400, have a critical speed of 835 r.p.m. 
In an experiment carried out with such a shaft arranged 
vertically in a rising main and actually driving a pump, 
no serious vibrations occurred until a speed in the 
neighbourhood of 1,400 r.p.m. was reached, which 
corresponds to a value of K = 56,000. 

As a further experiment, the 2}-in. shaft was replaced 
by one of 2 in. diameter, and run under exactly the same 
conditions. It was noted that there was considerable 
vibration at speeds in the neighbourhood of 1,000 r.p.m.. 
but that all was well at 1,450 r.p.m., the shaft having 
evidently run through its first critical speed. This 
again points to a somewhat similar value of K. 

This increase in the value of K from the figure of 
33,400 for a shaft supposedly supported at both ends 





Fig. 73. TUNNEL JOINTS. 


b-Shaft Tunnel. 
c-Ligruon Vite Strips, Water Passages between thenv. 


d- 
e- india Rubber Ring. 
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to 56,000 is clearly a considerable approach to the 
figure of 75,000 for a shaft fixed at both ends, and rather 
indicates that the bearings have a stiffening effect. 
Without further experimental work, however, it is 
hardly safe to dogmatise too much in this direction, 
and, at the moment, the best that can be done seems 
to be the application of empirical formule which} best 
fit the facts of actual practice. 

In this connection, two further points may be men- 
tioned. First, pump shafts are running in water, and 
| although this appears to have a damping effect on the 
| vibrations, it is important to note that it does not 
| materially alter the frequency, for Stodola records 
experiments carried out on a small shaft which had 
critical speeds in air of 300, 820, and 1,700 r.p.m., and 
these became 310, 850, and 1,700 r.p.m. when the 








at this point to a minimum. ditions.” 

Althaugh, as previously stated, many stages may (@) For a shaft fixed at one end 
be built together in a vertical pump, there is, for K = 11,900. 
mechanical reasons, a limit to the number which can (4) For a shaft supported at both ends 
be formed into a complete unit without some inter- K = 38.400 


mediate bearing. Here again, with clean water, there 
is not much difficulty, but if the water contains grit, (c) For a shaft fixed at one end and supported at the 
a design similar in principle to that of Fig. 7 must be | other 


employed, a supply of tunnel water being used to K = 52,000. 
lubricate the bearing and to prevent the ingress of grit.. (q) For a shaft fixed at both ends 
The mechanical balancing of the rotating parts is a K = 75.500. 


question about which there has been much discus- . 
sion, especially whether they should be balanced, Experiments carried out on small shafts certainly 
dynamically as a whole. Since each of the rotating | appear to confirm the above, but the critical speeds 
parts is short in an axial direction, the whole of the | depend so largely upon the end conditions, that is 
parts may therefore be taken as being made up of a/| upon the methods of carrying and steadying the shaft, 
number of comparatively thin discs. If each of these | that, unless these end conditions can be postulated 
parts is separately balanced statically, then the whole | with a considerable degree of certainty, the calculations 
should be in balance both statically and dynamically. , appear to be of little use. 

If, on the other hand, dynamical balancing of the' ‘The above formule, which refer to plain, parallel, 
whole were relied upon, it is quite possible to have the , cylindrical shafts, are by no means directly applicable 
impellers, for example, out of balance in themselves, | to bore-hole pump shafts. Such shafts are necessarily 
and, in the event of an impeller being replaced by a | fitted with couplings which must have some influence, 


| shaft was surrounded by water. Second, it is at times 
| advocated, presumably with a view to avoiding critical 
| speeds, that the bearings should be unevenly spaced, 
| but this arrangement increases the number of possible 
| critical speeds, and certainly the difficulty of calculating 

them. It appears to the authors to be better to en- 
deavour to establish conditions which make the critical 
| speeds amenable to calculation, for if they are known 
| they may always be avoided, whereas to find, on starting 
}up a plant, that they synchronise with the running | 
| speed of a pump already in a bore-hole is costly to say 
the least of it. 
| Whilst it is usual to run shafts at speeds below the 
critical speed, there are occasions when conditions 
make this practically, or at least commercially, impos- 
sible. In these cases, the normal running speed should 
be well above the critical, and provided the plant is 
accelerated fairly rapidly, no ill appears to result in 
practice from thus running through the critical speed. 
It is not usual to be troubled with the critical speeds of 
the pump shafts themselves, as these are generally 
comparatively short and are stiffened by the impeller 
bosses and sleeves. 

Shaft Couplings.—Shaft couplings have to conform 





spare impeller, a state of unbalance might arise, neces- | even though small. They are also subjected to some 
sitating a rebalancing of the complete whole. The | longitudinal tension, which tends to raise the critical 


with the following conditions :—(1) They must carry 
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both torsional and axial loads; (2) They must 
produce the minimum of friction loss when revolving 
in water; (3) They must be easily put together and 
dismantled even after having been submerged in 
water for long periods; (4) They must be inexpensive 
in manufacture. 

So far, the fourth condition appears to be entirely 
antagonistic to the other three. Fig. 10, on page 
437, shows five types which have been used. In 
the form A, the shafts are secured by means of nuts 
inserted through side openings in the coupling itself. 
After being tightened by means of a tommy-bar, the 
nuts are secured in position by passing a pin between 
the lugs of the ‘‘ castle *’ ends of the nuts. In the form 
B, the coupling is made in halves, these being secured 
in place by rings driven on to the taper portions. In 
the form C, the shafts are screwed into the couplings, 
and finally locked in position by a pin passing through 
the coupling and the ends of the shafts. In form D, the 
shaft ends are coned and secured in place in the coupling 
by driving in cotter pins. Form E shows a type used 
when the loads are considerably higher than would be 
suitable for the simpler type D. It can hardly be said 
that any of these comply with condition (4) cited 
above, and screwed shaft ends do not commend them- 
selves in view of condition (3). It must be admitted 
that there appears to be considerable room for improve- 
ment in the design of these couplings, especially from 
the manufacturing point of view. 

Bearings.—If in all cases the water pumped from 
bore-holes were free from grit, there would be little 
difficulty in providing suitable bearings to steady the 
shaft in the centre of the rising main. Bearings having 
lignum vite strips fitted in a spider type of housing 
carried between the flanges of the rising main are quite 
satisfactory. Instead of lignum vite strips a rubber- 
lined bush may be used, provided it is grooved to ensure 
adequate water lubrication. 

Unfortunately, however, it rarely happens that a 
supply of water free from grit can be assured, especially 
at the commencement of pumping from a newly made 
bore-hole. Indeed, a bore-hole from which clear water 
has been pumped for a considerable time may suddenly 
give a yield carrying much grit. It is a certainty that, 
in such cases, trouble will arise with ordinary bearings 
exposed to the water in the rising main, and the only 
course to be taken is to enclose the whole of the shaft 
and bearings in a tunnel which can be kept filled with 
clean water under a higher pressure than exists on the 
outside, thus preventing any flow of gritty water 


from the outside to the inside of the tunnel. Experience | 


indicates that, with rubber-lined bearings, the rubber 
itself does not suffer much, but that grit, by becoming 
embedded in the rubber, abrades the shaft or shaft liner 
running in the bush. 

Parenthetically, it may be mentioned that in an 
actual case of a pump of this type dealing with hot 
water, rubber-lined 


diameter of the bore of the bearings with rise in tempera- 
ture, and, in addition, a process of growth appeared to 
take place which quickly caused the running clearance 
to disappear. 

The spacing of the bearings is a matter which requires 
some consideration, for although they act only as 
steadying agents, the distance between them governs, 
as previously pointed out, the speed at which a given 
shaft can be run with freedom from vibration troubles. 


The shaft lengths, too, must be spaced to agree with | 
the lengths of the rising main, and must not be so | 
long that difficulties arise in erection. Spans of from | 


7 ft. to 10 ft. are common for the shaft bearings. 


It is insufficient to consider only the lubrication of | 


the shaft bearings when the pump is running. The 


starting conditions may be the more onerous, for those | 


bearings which are above the rest level of the water in 
the bore-hole are liable to become dry if the plant has 
been standing for some time, and it may be quite an 
appreciable time after starting before water can reach 
them. Under bore-hole conditions, fortunately, lignum 
vite appears to retain its moisture for a considerable 
time. Even after days of standing, if withdrawn from 


a bore-hole very little drying is evident, and they are | 
Rubber | 


good for any ordinary starting process. 
bearings, however, seem to be at some disadvantage in 
this respect. 

If a shaft tunnel is provided, then a supply of water, 
either from an independent source or from the delivery 
main, where it is available through being held up by a 
retaining valve, should be fed into the top of the 
tunnel before and during the starting operation. If, 
however, a plant is not supplied with a shaft tunnel 
and is liable to stand for long periods, a foot-valve 
may be necessary, as previously mentioned, in order to 
keep the bearings in a running condition. 

Shaft Tunnels.—With tunnel-enclosed shafts, the 
tunnel, like the rising main and shaft, has to be built 
up in sections, the joints between them usually being 
made on the bearing housings. It is of the greatest 
importance that these should be of a sound design, 


bearings were entirely unsatis- | 
factory, as there was a very marked decrease in the | 


as otherwise the joints will not be maintained when the 
pump is working, owing to the axial extension of the 
rising main when under load. Should the joints not 


working through into the tunnel. Fig. 13, page 437, 
shows three types of tunnel joints. Whilst type A 
proved to be unsatisfactory in service, B and C maintain 
a tight joint, even though, owing to the extension 
of the rising main, the actual distance between the 
bearing housing is variable. With a well-designed shaft 
tunnel adequately supplied with clean water, lignum 
vite or rubber bearings become quite satisfactory. 

Shaft Tunnel Water Supply.—First, it is essential that 
this should be clean, and if the water with which the 
pump itself is dealing is to be used, it must be passed 
through a satisfactory filter. A common fault is to 
install a filter with insufficient capacity. A filter must 
be capable of giving an adequate supply of water when 
dirty, and its capacity when clean is very little guide 
to this. Second, it is desirable, for complete safety, to 
ensure that the water pressure in the tunnel should 
everywhere be in excess of that existing outside the 
tunnel, that is in the rising main, under all conditions 
of working. In actual practice, many plants are running 
where this condition is not completely met, it being 
considered sufficient if the pressure in the tunnel is 
greater than that outside at the actual designed points 
of leakage, that is at the pump bearings. This arrange- 
ment presupposes tight joints at the ends of all the 
sections of the tunnel itself. If the water brought to 
the surface by a bore-hole pump is afterwards passed 
through a force pump, a supply taken from the delivery 
of this will suffice to pass the required quantity of 
tunnel water through a pressure-type filter to the 
tunnel with sufficient pressure to satisfy the necessary 
conditions. Should this not be the case, an indepen- 
dently pumped supply must be secured. In normal 
cases, the amount of tunnel water is about 5 gallons 
per minute. 


constructed of cast iron, but, on account of their greater 
| lightness, it is the practice to-day to use steel pipes 
with screwed and welded, or welded steel, flanges. 
As the bearing housings have to be bolted between, 
and centralised by spigotting on, the rising main 
flanges, greater accuracy in facing and turning these 
flanges is necessary than is usually given to pipe flanges. 
In point of fact, the satisfactory running of the plant 
|is very largely dependent upon the accuracy of align- 
ment obtained from the machining of the flanges of the 
rising main and bearing housings. 
Thrust-Bearings.—Although even in the early days of 
bore-hole pumps it was recognised that the weight of 
the rotating parts, together with a hydraulic axial 
load produced in the pump, constituted no mean load 
to be carried on a thrust-bearing, yet considerable 
trouble was experienced in the earlier pumps. Various 
hydraulic devices, both in the pump and at the surface, 





were designed to carry most of the load, but with the | 


advent of better thrust-bearings the tendency has been 

towards carrying the whole of the load on a bearing. 

In the case of small pumps, the load can be carried on a 
| ball or taper-roller bearing, and where this can be done 
| the arrangement is simple ; but with large pumps, where 
|the axial load may be anything up to 10,000 Ib., the 
Michell bearing must be used. 

With this bearing, it is essential, not only to maintain 
an oil film between the load-carrying surfaces, but to 
dissipate the heat generated by a circulation of the oil 
through some form of cooling system. To meet this 
satisfactorily, it is advisable to fit a small oil pump, and 
definitely to arrange for the oil to be circulated through 
| a cooler. 

Assembly.—The great length of bore-hole pumps 
necessitates their assembly in the works in a horizontal 
position. Whilst this type of assembly is the only one 
possible, and is necessary as a check, it is to be realised 
that erection on site is a very different matter. Here 
the whole must be put together piece by piece whilst 
| everything is hanging, and lowered length by length 
|into the bore-hole. The provision of adequate means 
of attaching clips and eye-bolts on the plant itself and 
suitable lifting tackle with plenty of head-room facili- 
tates this work. 

Arrangement of Plant.—No special comment is 
necessary in regard to the general surface plant, except 
to say that accessibility should be the keynote of 
design—a by no means easy task, even to the designer 
who has actual experience of assembly and dismantling 
on the site. Many schemes of pumps and means of 
driving have from time to time been arranged, but they 
fall into two main divisions: first those in which the 
driving motor is coupled directly to the vertical pump- 
shaft, and second those in which the connection between 


zontal shaft of the driving motor. The decision as to 
the means of driving these pumps depends largely upon 
local conditions and due consideration of capital and 
running costs. 





remain good, not only is there a considerable loss of | 
clean tunnel water, but there is a grave risk of grit | 


Rising Mains.—The rising mains have, at times, been | 


the pump shaft is by means of bevel-gears to the hori- | 


Whatever may be the means selected, | 


no difficulty presents itself in laying out a suitable 
scheme. 

General.—Whilst pumps can be made for quite small 
bores, the authors are of the opinion that, at the present 
time, 12 in. diameter is the economical minimum. 
| Certainly above this size for any reasonable depths the 
| difficulties become less. In Table III, below, are set out 
| bore-hole size, quantity, head and speed of some plants 
jactually constructed. These do not give maximum 
|outputs possible, but are indicative of present-day 
| practice. 








Taste IIT, 

| 

Quantity of | 
Diameter of | Depthof Water, | Speed. 
Bore, in. Bore, ft. Gallons r.p.m 

per min. | 
12 | 260 300 | 1,450 
18 | 224 | 750 | 1,150 
21 135 1,000 | 1,050 
24 270 1,450 | 1,100 
30 | 185 | 2,500 | 960 





The overall efficiency, that is the ratio of the water 

horse-power to the power given out by the driving 
;motor, of these bore-hole pumps actually depends 
largely upon their size, and varies from 50 per cent. to 
70 per cent. Whilst it must be admitted that this is 
not as high as is to be desired, in spite of this there is 
evidence of an ever-increasing application of the 
centrifugal type for bore-hole pumping. 

No mention has been made of the application to 
bore-holes of the axial-flow type of pump, which enables 
large quantities of water to be handled from small 
diameter bores. One with which the authors have 
experimented, having a maximum outside diameter of 
only 11} in., is capable of dealing with no less than 
1,000 gallons per minute, but its present more or less 
experimental state hardly justifies more than this brief 
reference to it as a modern method of raising water from 
bore-holes. 








CATALOGUES. 


Welding Work.—A pamphlet to hand from Messrs. 
Barimar, Limited, 14, Lambs Conduit-street, London, 
W.C.1, illustrates a large selection of repairs carried out 
in their workshops by welding. 

Oil Engines.—Messrs. Sulzer Brothers, Limited, Winter- 


| thur, Switzerland, have sent us from their London office, 


31, Bedford-square, W.C.1, two new catalogues dealing 
with heavy-oil engines as constructed by them for railway 
traction and for yacht propulsion, respectively. The land 
engines range from 200 h.p. for rail-cars to 1,200 h.p. 
for oil-electric locomotives, and the yacht type from 
25 h.p. to over 3,000 h.p. 

Cement Pipes.—We have received a catalogue of 
cement pipes for conveying gas, water or oil from Messrs. 
Société Francaise de l’Everite, 11-15, Avenue du Prési- 
dent-Wilson, La Plaine St. Denis (Seine), France. The 
material employed is Portland cement with asbestos 
fibre, and reinforcement is steel wire laid spirally and 
longitudinally. The sizes listed range from 24 in. to 
18 in. bore, and prices are stated. 

Economiser.—A description of the Foster economiser 
has been issued, in catalogue form, by Messrs. Eco 
Power, Limited (a subsidiary of Messrs. E. Green and 

| Son, Limited), 15, Lincoln’s Inn Fields, London, W.C.2. 
The text deals with construction, erection, operation and 
maintenance, and includes technical data. The list of 
users shows that over twenty of the largest power houses 
have installed this type of economiser. 

Chain Slings.—A number of patterns of chain couplings, 
slings of special forms for lifting cases, barrels, plates, &c., 
and a pit-cage bridle sling of 280 tons nominal breaking 
load, with various links, clamps, grips, hooks, rings. 
&c., are illustrated in the catalogue of Messrs. Weldless 
Chains, Limited, Gartsherrie, Coatbridge, Scotland. All 
these products are made without welds, the chains being 
formed of steel bars of cruciform section. 


Marine Auxiliary Machinery.—A new catalogue of 
auxiliary machinery for ships is to hand from Messrs. 
G. and J. Weir, Limited, Cathcart, Glasgow. Descrip- 
tions are given of feed-water heaters, direct-acting feed 
pumps, general service pumps, electrically-driven re- 
ciprocating pumps, hydraulic pumps for watertight doors, 
and automatic gear for regulating feed water. Parti- 
culars are given of a number of installations. 

Centrifugal Pumps.—Messrs. Gwynnes Pumps, Limited, 
Hammersmith, London, W.6, have sent us two catalogues 
of their centrifugal pumps, one for lifts of 15 ft. to 60 ft. 
and the other for lifts from 50 ft. to 150 ft. The pumps 
are mounted on base plates with direct electric-motor 
drive, or with belt pulleys, and are made in a range of 
sizes to lift from 50 to 1,400 gallons per minute. Tables 
of capacity, dimensions, &c., and shipping particulars are 
given. 

Ropeways.—An illustrated description of an automatic 
aerial ropeway erected at the brick works of Messrs. S. & E. 
Collier, Limited, Reading, has been issued by the makers 
and contractors, Messrs. R. White and Sons, Widnes, 
Lancs. The purpose is to show the exceptionally diffi- 
cult local conditions to which this means of transport 
can be adapted. Angles of direction, rise and fall, and 
the crossing of public roads have all been provided 
for in this installation. 
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RECENT RESEARCHES ON THE 
a-RAYS. 

At the Royal Institution on Saturday, March 21, 
Lord Rutherford delivered the third lecture of his 
course on the above subject. 

He said that, on the last occasion, he had described 
methods of counting the «-particles, both by photo- 
graphic records and by means of a mechanical 
counter, using for this purpose the Thyratron type 
of amplifier. He now proposed to describe a 
modified arrangement, which had proved very 
serviceable in certain kinds of experiment. In this 
connection, the straggling of «-particles, to which he 
had referred briefly in his last lecture, became of 
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considerable importance. Even if a radioactive 
source expelled its «-particles with one and the 
same velocity, not all of them would have the same 
range through air. This was the inevitable conse- 
quence of the fact that some of the particles made 
collisions in which they lost more energy than the 
average. The consequent straggling had been the 
subject of very careful study, both by direct count 
of the particles having a stated range and also by 
measurement of the lengths of the tracks produced 
in a Wilson expansion chamber. It had also been 
examined in still greater detail by observing the 
deflection of «-particles in a magnetic field. This 
deflection was the greater the slower the particle, 
and hence, if the latter were slowed down by inter- 
posing a screen of mica in the path of the rays, 
the deflection would be greater, but at the same 
time the straggling would be increased. This was 
shown by Fig. 9, which was due to Briggs, who passed 
a stream of «-particles through four narrow slits and 
then through a magnetic field, and finally on to a 
photographic plate. In the upper part of the figure, 
the lines on the left represented the result obtained 
when no mica was interposed in the path, so that the 
scattering was due to air only. On inserting a 
mica screen, the rays were deflected to a lower 
position on the plate, as indicated on the right, and 
at the same time, the lines were broadened. This 
broadening was increased with increased thickness 





of mica, as indicated in the lower series of Fig. 9. 
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By measuring the density of.the broadened bands 
by means of a photometer, the degree of straggling 
could be estimated, and in this way the curves 
reproduced in Fig. 10 had been deduced. The 
peak on the left showed the straggling when the 
«-particles passed only through air, and that on 
the right the results obtained when they had also 
to pass through a mica screen. A valuable feature 
of the method just described was that the straggling 
could be determined at any point of the path, 
whilst methods in which the range was measured 
gave merely an overall result. 

The theory of straggling had been studied by a 
number of investigators and, particularly, by Niels 
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Fig6. 
ANALYSIS OF a-PARTICLES FROM RADIUM C. 
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Bohr. According to the theory, if y) denoted the 
mean range and y any other range, then the number 


of one having the range y was proportional to | | 
| adjusted so that the particles of the smaller range 


yoe@  °, where p was known as the straggling factor, | 
and 2 denoted the deviation of range from the| 
mean. The theoretical curve was perfectly sym- 
metrical, but, in practice, there was commonly a 
lack of symmetry, as in Fig. 10, which was due to 
the extreme difficulty of obtaining a really pure 
source of «-rays. 

The principle of the new counter, to which he had 
referred at the outset of his lecture, would be under- 
stood on reference to Fig. 11. It was known as 
the double-chamber or differential-chamber method. 
The «-rays approaching from the right, as indicated, 
passed first through a diaphragm of gold foil and 
next encountered another gold-foil diaphragm, 
which was coupled up to a valve amplifier as indi- 
cated. Beyond this second foil was a plate, which 
was kept at a potential of — 240 volts, whilst the 
foil first encountered by the «-particles was at a 
potential of + 240 volts. The «-rays which entered 





collected by the electric field, gave rise to a current 
which could be amplified and made to operate an 
oscillograph. If the speed of the «-particles was 
so low that they were unable to pass through the 
second foil into the second chamber, the oscillograph 
would record a large throw. If, however, the 
a-rays had sufficient energy to carry them into the 
second chamber, they would also produce ionisation 
there, and since the electric field here was in a 
direction opposite to that in the first chamber, the 
current produced and amplified would be opposed 
to that due to the ionisation in the first chamber. 
The deflection shown by the oscillograph which 
was coupled up to the amplifier would then 





Fig.t. DOUBLE CHAMBER COUNTER. 
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Fig.14. 
ANALYSIS OF a-PARTICLES FROM ACTINIUM C. 
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represent a differential effect. The kind of ionisa- 
tion curve obtained when the source of a-rays 
was moved up closer and closer to the counter 
was shown in Fig. 12. The abscisse represented 
distances in millimetres reckoned inwards from 
the extreme range. The ionisation, it would be 
seen, rose rapidly to a maximum, and then fell off as 
particles began to penetrate into the second chamber 
and the effect ultimately became negative as shown. 
This was due to the fact that even the swiftest par- 
| ticles lost some velocity in the first chamber, and, as 
| Bragg had shown, the ionisation produced increased 
as the velocity diminished. An oscillograph record 
obtained when there was no negative voltage on 
the second chamber was reproduced in the upper 
part of Fig. 13, and might be compared with the 
lower record which was taken with the voltage on 
the second chamber restored. In the upper record, 
there were about 6,000 throws per minute, whilst 
in the lower record there were, perhaps, 100 throws 
per minute, which were due to the fact that the 

















the first chamber caused ionisation there, and, being 





beam of rays used was composite and included 
a-particles of two ranges, the apparatus being 


were trapped in the first chamber, whilst the swifter 
group passed through into the second. 

It might, perhaps, be noted that this new type of 
counter was extraordinarily sensitive to sound 
waves, which set the foils vibrating, altering the 
relative distance between them and thus operating 
the amplifier. The whole apparatus had, therefore, 
to be most carefully shielded from sound. 

If a radioactive body emitted two groups of 
«-particles, the ionisation curves would show two 
peaks. Such a case was represented in Fig. 14, 
which referred to actinium C. Here there was one 
peak corresponding to a range of about 5-4 cm., 
and another corresponding to a range of about 4-9 
em. 

The case of radium C was of special interest. 
It had long been supposed that this broke up 
into ways, as represented in Fig. 15. Some 
99-96 per cent. of these atoms broke up with the 
emission of a f-particle, giving rise to radium C’, 
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which then emitted an «-particle, degenerating 
thereby into radium D. The 0-04 per cent. residue 
of radium C broke up with the emission of an «-par- 
ticle giving rise to radium ©”, which then emitted 
Berays. The speaker had long tried to detect the 
a-rays emitted by radium C, but without success, 
until the introduction of this new counter. With 
this, the curve shown in Fig. 16 was obtained, which 
was evidently due to the superposition of this group 
of a-particles on those emitted by radium C’. 
It was thus definitely established that the so-called 
C products of radium, actinium and thorium each 
emitted different groups of «-particles. This was 
possibly connected with the fact that all these bodies 
had uneven atomic numbers, whilst the radio- 
active bodies of even atomic numbers each gave out 








only one group of «-particles. | 

In his first lecture, he had mentioned the experi- | 
ments of M. Rosenblum, at Paris, who, by using an | 
enormous electro-magnet, requiring 100 kw. to| 
operate it, had succeeded in bending «-ray tracks 
into semicircles. He had thus obtained «-ray 
spectrograms, which showed that thorium C emitted 
5 groups of a-particles, two of which had nearly 
identical ranges. Observations with the new 
counter described in the lecture had confirmed 
M. Rosenblum’s results generally, and it was hoped, | 
in experiments now in progress at Cambridge, also 
to separate the two nearly identical groups. The 
great difficulty was to obtain really clean and 
powerful sources of «-rays. A powerful source 
exerted chemical actions on whatever was used to 
support it, and tarnished metals which might well 
have been assumed to be safe. As to what had 
hitherto been regarded as clean sources, the less 
said the better. 








THE WELLAND SHIP CANAL— 
XVIII*—(continued). 

THE pontoon gate-lifter is illustrated in Figs. 772 
to 801 on Plates XXIII to XXV, this page, and 
pages 441 and 442. It is 90 ft. long by 66 ft. beam, 
and of a moulded depth of 26 ft., and loaded draught 
of 20 ft. It is specially shaped to be manceuvred in 
confined spaces such as the lock chambers and the | 
extreme breadth extends for a short length only, | 
the sides being drawn in both towards the bows 
and stern. The forward end, however, is blunt 
and straight, and standing right up to the edge at 
this end is the frame for the gate-lifting gear. These 
features will be clear from Figs. 772, 773, 774, and 
775. The pontoon is not self-propelled, being towed 
to site, and manceuvred by warping capstans, of 
which there are five, with six sets of fair leads ; these 
are indicated in the deck plan, Fig. 776. The lifting 
frame consists of two main columns supported by 
lattice back stays and bracing. Across the top of 
the columns is a girder carrying eight sheaves 
9 ft. 6 in. in diameter. These are best seen in 
Figs. 773 and 774. At the base of the columns, 
carried in framing on deck, are eight corresponding 
sheaves of like diameter. The lifting ropes pass 
through a lifting or stabilising beam described 
below. 





'* The first part of Article XVIIL appeared: on page 
380 ante. 
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Fie. 790. Stern View or Pontoon 1n Dock. 


For lifting a gate leaf four double ropes are used, 
one for each lifting eye on the gates. Each rope passes 
over a pair of sheaves, the two ends being fitted to 
the shackles of a short equalising beam, carrying 
the lifting pin. The latter engages with the large 
lifting eyes on the gates, described in the article 
dealing with that part of the work. From the 
top sheaves the two parts of the rope are carried 
down to the bottom sheaves, round which they 
pass for 90 deg. to change to a horizontal direction. 
They are then run 180 deg. round similar sized 
sheaves on a travelling carriage, capable of being 
moved lengthwise along the intermediate deck of 
the pontoon, and indicated in Fig. 777 and in 











dotted lines in Figs. 773 and 775. In line with 
underside of the carriage sheaves and between each 
pair, at the forward end, is an anchor cylinder, 
shown in Figs. 773 and 777, the purpose of which 
will be evident later. The piston of this cylinder 
is fitted with a 40-in. diameter rope pulley, and 
the bight of each rope is passed around one such 
sheave. Considering, for the moment, the anchor 
cylinder arrangement as a fixed point, it will be 
evident that the shackle ends of the rope will be 
raised or lowered by traversing the carriage away 
from or towards the main columns. The lifting 
rope is 23 in. in diameter, composed of six strands 
of 37 wire each. The ropes have an ultimate 
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strength each of 620,000 lb. The hoisting speed of 
the main gate-lifting tackles is 1} ft. per minute, 
and the lowering speed 3 ft. per minute. 

The pontoon is designed on the requirements 
of the gate-lifting gear, for, although fitted with a 
crane of 25 tons capacity, this does not involve 
such severe conditions. The pontoon is shown in 
section in Figs. 791 and 792, plans of the bottom, 
at top of floors, and the main deck being given in 
Figs. 784 to 786, on Plate XXV. It is of rectangular 
section and without keel, the deck having moreover, 
no camber. The ends are also perpendicular. The 
framing (see Fig. 792) is of 10 in. by 21-9 Ib. 
channel, single frames of this section being used 








towards the outside, and double columns of similar 
section inside. The frames and intercostals of the 
same section are spaced at about 24 in. to 25 in. 
intervals. The double bottom is 36 in. deep. 
The floors and five keelsons are of this depth, of 
15 lb. plating. The double bottom only extends 
over the central portion of the hull, a space 30 ft. 
long by 39 ft. 2 in. wide. The beams are also of 
10 in. by 21-9 lb. channels. Towards the middle 
of the deck provision is made for the tracks for 
the hoisting carriages, as shown in Figs. 777, 779, 
and 786. The main deck is cut away for two trunks 
or screw alleys on each side, best seen in Fig. 792 ; 





each pair of alley-ways is separated by frames 


25 in. wide at intervals corresponding with the main 
framing. On the sides of these, on 6 in. by 4 in. 
longitudinal angles, ordinary 45-lb. rails are fitted. 
These trunks are not provided with decking, but 
only with light hatches. The deck plating is 
normally of 18-8 lb. and 15-5 lb. gauge, and the 
side plating is 20-4 lb. for the top and bottom 
strakes, and 18-8 lb. for the two middle. The 
bottom plating is 25-5 lb. There are two main. 
watertight transverse bulkheads, one at each end 
of the double bottom, 1.e., 19 ft. from the stem, and 
16 ft. from the stern. At about the midship 
section there is a screen bulkhead just ahead of 
the boiler room. There are two watertight 
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| extreme forward and aft positions. Fig. 788 is 


for the heaviest gate in the highest position, and 
gives the trim with forward ballast tanks empty and 


longitudinal bulkheads 39 ft. 2 in. apart, and two 
screen bulkheads 12 ft. 8 in. apart, on each side of | 
the boiler and machinery space. Further, there are 


eight watertight longitudinal bulkheads extending 
from the lower deck upwards, at the long screw 
alleys for the hoisting machines. The bulkhead 
arrangements are indicated in Figs. 778, 779 and 
780, and other drawings. 

Typical conditions under which the gate-lifter will 
have to work are indicated in Figs. 781 and 783, 


after tanks full, under various conditions of wind. | 
Fig. 789 shows the crane in use at maximum radius 
jand with 25-ton load, with ballast distributed | 
| between the fore and aft tanks. 

Obviously, very careful provision has had to be | 
made for maintaining the stability of the pontoon | 
by means of ballast. The fore and aft ballast 





aft ballast tanks, and in the aft ballast tank about 
275 tons of cast-iron block ballast. The double 
bottom is divided so as to provide an oil tank, 
separated from the rest by cofferdams on all sides. 

The tower consists of two A frames crossed- 
braced at the top and at about half height, the 
bracing system being indicated in Figs. 781, 782, 
and 783. The front legs are vertical and the back 
inclined to form back stays. The main columns are 
built-up steel members 36 in. square. The two sides 





on Plate XXIV, and Figs. 77 to 789, page 440.|tanks are divided between the main longitudinal 
Figs. 781, 783 and 788 represent the pontoon lifting | bulkheads, by two watertight bulkheads, so that 
one of the largest (82 ft.) gate leaves. In Fig. 781 | they can be used as three fore and aft trimming 
the crane jib is shown in three positions, two|tanks. There are also wing tanks subdivided into 
of which represent respectively maximum radius | three independent spaces, the centre compartment 
for a 25-ton lift and maximum height. The jib is} on each side being used as a ballast tank for trim- 
actually 90 ft. long and is fitted with a 15-ft. | ming. In addition to the water ballast, which is 
extension, the reason for this being explained later. | intended to keep the pontoon on an even keel 
The extension is shown fitted to the jib, and there- | either when unloaded or when the largest type of 
fore of the full 105-ft. length, in the views, Fig. 772, | gate is suspended by the hoisting gear, by trans- 
Plate XXIII, and Fig. 790, page 440. The diagrams |ferring the water ballast from the forward to the 
Figs. 787 to 789 refer to conditions of trim. The | after tanks, there are some 600 tons of fixed ballast 
first shows the pontoon unloaded, and gives below |in the form of paving brick distributed about 
the trim when the sheave carriages are in the | 3 ft. deep in all compartments except the fore and 


are of }-in. plate. The front is of -in. plate, the 
edge of which projects all up the inner side, to 
form the track for the stabilising girder rollers, as 
shown in Fig. 801, above. The back side of the 
member is completed by lacing bars only. Horizontal 
diaphragms of 3-in. plate are provided at intervals. 
The four inside corners are made with 8-in. by 
8-in. by 8-in. angles, stiffened inside with 3-in. 
plate. At the projecting corner there is an 8 in. by 
8-in. by 8-in. or }-in. angle outside, an outside 
stiffener, 15} in. wide by }-in. thick, and a cover 
angle 8 in. by 3} in. by ?-in. thick. The back stays, 
projected in Fig. 782, are 36 in. by 24 in. lattice 
members, made up of 6-in. by 4-in. by 3-in. 2nd $-in. 
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corner angles, and lacing bars. The bracing between 
the back stays and the columns (1, 2), Fig. 781, 
is built up of 3}-in. by 3}-in. by 3-in. angles and 
lacing bars. The horizontal cross bracing between 
the columns at mid-height (1, 1), Fig. 783, is 24 in. 
square and of 6-in. by 4-in. by 3-in. angles and 
lacing bars, while the corresponding horizontal 
between the back stays (2, 2), Fig. 782, is built up 
of 3}-in. by 34-in. by 3-in. angles and lacing bars. 
The diagonal bracing between the back stays (5, 3), 
(5, 4), Fig. 782, is of double 10-in. channels with 
lacing bars. The cross-brace (1, 1), Fig. 783, is 
supported in the centre by a horizontal and splayed 
strutts extending back to the backstays at the 
points 2, 2. At a height of 60 ft. 9 in. above the 
deck, a box girder connects the two main columns. 
This is shown in Figs. 794 to 799, page 442. This 
girder has a depth of 48 in. the two vertical webs 
being of y-in. plate. They are spaced 1 ft. 10 in. 
apart at the ends, as will be seen, for instance, in 
Fig. 796, and 1 ft. 2 in. apart at the centre, as | 
shown in Figs. 795 and 798. The top and bottom | 
plates are 3-in. thick. Above this girder is an open | 
space 10 ft. 9 in. high, in which the top rope sheaves | 
are carried in bearings in box section columns. | 
The columns are shown in the various Figs. 794, | 
796, 797, and 799, and in sectional plan in Fig. 795. 
The columns are further braced at the top by a 
horizontal plate girder capping all the vertical | 
members. | 

This girder, shown in plan in Fig. 793, is) 
of 3-in. plate, 6 ft. 6 in. and 3 ft. 6 in. wide, | 
stiffened for the central length of the latter width, | 
by a 3-in. plate along the front edge and }-in. bar 
along the back edge. On the upper side, channels 
are added. These are of 10-in. by 21-9-lb. section, 
and extend along the front and back edges. This 
plate girder forms an operating platform and is 
finished with hand-railing. Figs. 796, 798, and 799 
show the connection for the backstays. 

The main columns are built into the hull at their 
lower ends and the back stays are connected with 
the longitudinal girders forming the partition 
between two screw trunks or alleyways. 

The stabilising girder shown in position in Figs. 
773 and 774, and very clearly seen in the view 
Fig. 772, is one of the special features of the appli- 
ance. It is provided for the purpose of preventing 
the gate being lifted from swinging athwartship, 
which, if permitted, would place the effective centre 
of gravity too high. The girder is fitted with guide 
rollers which engage with the main columns on 
the faces of the projection shown in Fig. 801, and 
it is free to move vertically, but not horizontally. 
The girder is not actually attached to the lifting 
ropes, the latter passing through it so that it is 
carried by them. When at its lowest position the 
girder rests on stops on the deck, but the ropes can 
be further extended so that the shackles can be 
attached to the gate. When the shackles are drawn | 
in, they come in contact with, and enter sockets 
in, the stabilising girder, which is then lifted with 
the load. The girder is thus maintained close 
to the load and prevents this from swinging to 
one side, should the pontoon take a list. A 
detailed description of this girder will be given at 





| question of freeboard should be dealt with by the 





a later stage. 
(To be continued.) 








THE INSTITUTION OF NAVAL | 
ARCHITECTS. 
(Continued from page 429.) 


™ Lorp Wester Wemyss occupied the chair when 
the meeting resumed on the morning of Thursday, 
March 26, and at once called on Sir Charles Sanders, 
K.B.E., to read his paper, entitled “‘ The Establish- 
ment of an International Load Line.” We give 
below an abstract of this paper, and of one by 
Mr. J. Foster King, entitled “ International Load 
Lines,” which was read by the author at the con- 
clusion of Sir Charles Sanders’ paper, both papers 
being subsequently discussed together. 


INTERNATIONAL Loap LINES. 


The first paper which, as we have said, was by 
Sir Charles J. O. Sanders, K.B.E., was entitled 
“The Establishment of an International Load 
Line,” and its object was to give a review of the 





movement towards international rules for fixing 
the position of maximum load lines, referring par- 
ticularly to the steps taken since the report of the 
British Load Line Committee of 1913-15, was dealt 
with in papers read before the Institution in 1916. 
The outstanding new features introduced into the 
rules included in the report was a standard of 
strength for freeboard purposes and conditions of 
assignment of freeboard, mainly concerned with the 
protection of vulnerable openings in the weather 
decks and sides of the ships. The Committee 
considered that those conditions were of such vital 
importance that they should be complied with 
throughout the whole life of the ship, and that an 
annual survey should be made to ensure that the 
various fittings and appliances were maintained in 
proper order. The movement towards the adoption 
of international regulations was strengthened, in 
1921, by the support of the International Shipping 
Conference, and in 1923 the Board of Trade appointed 
a committee to consider the application of the new ! 
rules to British ships. This committee pointed out | 
the need for adequate definition of the various 
seasons of the year in all parts of the world, so that 
there might be uniform use of the load lines indi- 
cating the draught to which ships might be loaded 
during the various seasons. The result of this was 
the appointment of the Load Lines (Zones) Com- 
mittee, which reported in 1924, defining the seasonal 
zones by means of parallels of latitude, in which the 
seasonal load lines might properly be applied. In 
the following year, the Board of Trade appointed a 
committee to consider the question of the carriage 
of deck cargoes of timber, and this committee 
reported that new regulations should be made on the 
Continental basis; that steps should be taken to 
secure international agreement; and that the 


Load Line Assigning Authorities. 

The Board of Trade then considered that the 
time had arrived for a thorough investigation of 
all these proposals and recommendations, and, 
accordingly, appointed, in February, 1927, another 
Load Line Committee over which the author 
presided. This committee formulated fresh free- 
board rules, but recommended that their adoption 
should be postponed until the result was known of an 
International Conference convened for the purpose 
of obtaining international agreement. The com- 
mittee recommended the adoption, with certain 
adjustments, of the recommendations of the Load 
Line (Zones) Committee, and that the British law 
respecting the carriage of timber deck cargoes should 
be repealed, fresh legislation empowering the Board 
of Trade to make regulations to apply to all ships 
carrying such cargoes on any voyage and at any 
time of the year to be enacted. While this com- 
mittee was sitting, the United States Government 
appointed another Load Line Committee, and an 
Act was passed by Congress containing provisions 
similar to those in the British law. Later, the 
British Government convened an International 
Load Line Conference, with the report of Sir Charles 
Sanders’ Committee as a basis for discussion. This 
conference met in London in May, 1930, and com- 
pleted its work in July, a Convention having been 
adopted unanimously and signed by the pleni- 
potentiaries of 29 countries. The convention would 
require to be ratified by the contracting govern- 
ments, and would come into force on July 1, 1932, 
between governments which have deposited their 
instruments of ratification with the British Govern- 
ment by that date, provided that at least five 
ratifications have been so deposited. 

The ‘Rules for Determining Maximum Load 
Lines of Merchant Ships ’’ which form part of the 
Convention, are generally in accordance with those 
formulated by the British Load Line Committee of 
1927-29, although they embody certain modifica- 
tions. They were dealt with in detail in the second 
paper, entitled ‘‘ International Load Lines,”’ pre- 
sented by Mr. J. Foster King, C.B.E. In-this paper, 
the work of various committees, up to and including 
the 1927-29 committee, was explained. The evi- 
dence before the last-mentioned committee having 
shown that the 1906 Freeboard Rules provided 
satisfactory load lines, the committee give first 
place to conditions of assignment which aimed at 





providing adequate protection to ship and crew 


when trading at the minimum geometric freeboard 
on unrestricted service, together with sufficient elas- 
ticity to meet conditions of service which were less 
severe. 

The International Conference adopted those 
conditions without change of substance, as well as 
the recommendation as to surveys for maintenance. 
The 1929 Rules, in fact, emerged from the Inter- 
national Conference practically unchanged in any 
important respect but one. This related to the 
freeboards of flush-deck ships. The 1929 committee 
had decided that the 1906 standard had proved 
sufficient for this class of vessel, but Germany had 
always assigned larger freeboards to small flush 
deckers, and foreign sentiment was so strongly in 
favour of this practice that the 1929 curve was 
dropped slightly at the lower end. At the Inter- 
national Conference, it was decided to go farther ; 
to treat the adjusted 1929 flush-deck table as a 
basis for ships with superstructuyes and to add to it, 
at the rate of 1} in. per 100 ft. of length when 
applying it to flush-deck vessels. The author 
expressed the view, with regard to this modification, 
that had its effect been displayed graphically to the 
Conference, the increase would have been stopped 
at a length of 400 ft. and a constant addition of 
6 in. made beyond that length. In this way the 
possibility of a large flush-decker having more free- 
board than a shelter decker of the same profile 
would have been avoided. With regard to the 
question of timber deck loads, the Conference 
found that Scandinavian practice in small ships and 
something less than American practice in large ships 
placed a value upon timber deck cargoes stowed 
between efficient superstructures which was half that 
of a permanent structure of the same extent, and 
this valuation was accepted and embodied in a 
separate table of allowances for superstructures. 
After much discussion, the Conference agreed 
upon a reduction of freeboard in the case of tankers, 
ranging from nothing at 200 ft. to 16 per cent. at 
600 ft., and corresponding to about 14 per cent. in 
the case of 400 ft. to 440 ft. tankers in ordinary 
service and 10 per cent. on North Atlantic winter 
service. In conclusion, the author expressed satis- 
faction with the circumstance that freeboards 
had now been stabilised on a reasonable and agreed 
footing under conditions which eliminated unfair 
competition. 

The first speaker in the discussion was Mr. Nils 
Nilsson, who remarked that all interested in the 
shipping industry in foreign countries must be 
grateful to Sir Charles Sanders for his explanation 
of the development of the international load line 
question from the early days to the present time, 
as well as for the manner in which he had overcome 
the various difficulties involved, and had simplified 
and summarised the old freeboard rules. They were 
now so explicit that there would be nothing for 
the load-line expert to do. Referring to the demands 
first made by Scandinavian countries for a some- 
what more favourable load line for timber-laden 
ships, he congratulated Sir Charles on the solution 
obtained. It was impossible, however, for all parties 
concerned to be completely satisfied with the final 
solution in all its details, as, for instance, in con- 
nection with the deeper loading of tankers. The 
conference had, however, retained the right to make 
amendments to the Convention. With regard to 
the special timber load line, many Scandinavian 
owners considered the extra allowance to be too 
small in the case of the smaller ships and too large 
in the case of the larger ships. It was, however, 
necessary to arrive at a compromise. On one point 
it was thought in some quarters that the final 
solution was not all that could be desired, viz., 
the more or less permanent closing appliances for 
the openings in decks and bulkheads. That the 
tonnage-measurement rules had influenced the 
result was evident, although the speaker could see 
no reason for this. An unpierced bulkhead must be 
considered safer than one with openings, even if 
the closing appliances were of a permanent type, 
and he, therefore, thought the question of openings 
should have been left out. However, he hoped that 
the new rules would prove satisfactory in the 
future, but if they did not, provision had been made 
for amending them. 

The next speaker, Sir Archibald Denny, gave 
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some interesting particulars of the work of the 
early committees in which he had taken an active 
part. It was, he added, a relief to know that the 
work had been brought to an end, and the simple 
rules which had now been formulated could be 
applied with confidence. The result of all the work 
was that reserve of buoyancy, as a name, had gone, 
and we now had height of platform in its place. 
He concluded by expressing his personal indebted- 
ness to Mr. Foster King for assistance in his own 
work on the subject of freeboard, and added that 
the country was deeply indebted to Sir Charles 
Sanders for his work as secretary to some of the 
earlier committees, as well as for what he had done 
as Chairman of the 1929 Committee. 

At this point Lord Wester Wemyss relinquished 
the chair to Sir John Biles, who invited Sir Westcott 
Abell to continue the discussion. After expressing 
his appreciation of the papers, Sir Westcott said 
they clearly showed, for one thing, that shipowners 
in the early days had been endeavouring to work 
out their own solution to the problem. There was 
an impression abroad, he continued, that if the 
freeboard regulations were complied with, shipowners 
were free from other obligations in the matter of 
safety. This, however, was not the case ; the free- 
board rules only determined the weight which 
could be carried ; its stowage was still the responsi- 
bility of the master of the ship. A question that 
arose now that the safety of ships had been regular- 
ised was how improvements could be made. In 
emphasising some of the points of Sir Charles 
Sanders’ paper, Sir Westcott said he considered it 
had been a stroke of good policy that the Liverpool 
Shipowners Association and the Chamber of 
Shipping had, in 1921, called together an Inter- 
national Shipping Conference, which had for its 
object the bringing together of the shipowners of 
the world to discuss their difficulties. The first 
Conference was followed by others at two-year 
intervals, while committees worked on the various 
details. 

The first technical problem was the regulations 
for timber cargoes, and that was followed by sub- 
division and later by the ordinary freeboards. 
He felt that had it not been for this organisation it 
would not have been possible to remove so many 
difficulties and to achieve such a detailed agreement. 
The work done by Sir Norman Hill and Sir Charles 
Hipwood in this connection ought to be acknow- 
ledged. The years 1929 and 1930 were memorable 
in that the regulations for safety of ships at sea 
were put on the international statute book to be 
followed by national recognition. In discussing 
Mr. Foster King’s contribution, it had to be remem- 
bered that the Watts Committee first treated free- 
board as a purely geometric measurement. It 
made no reference to buoyancy or height of plat- 
form as separate quantities to be embodied. How- 
ever, since the principal feature for determination 
was depth, the prime factor implied was reserve of 
buoyancy and not height of platform. In the 
new tables that had been changed, freeboard was 
expressed in terms of length, and thus height of 
platform was considered as of principal importance. 

There was one disadvantage, that, whereas the old 
tables gave at a glance a rough idea of what the 
ultimate freeboard might be, the new tables gave 
such basic figures that they required a large correc- 
tion to obtain the final figure. Apart from that, he 
thought the simplication was all to the good. 
The timber-cargo freeboards were entirely on the 
right lines and those for oil tankers, as far as he 
could see, were fairly reasonable. In conclusion, 
Sir Westcott remarked that the Transactions would 
be able to record progress in reliability of sea opera- 
tion brought about by all members of the shipping 
interests, which, he thought, would do more for the 
peace of the world than any treaties of diplomatic 
interest. 

Mr. W. Carter said the Board of Trade was inter- 
ested in the subject of the paper from the points of 
view of safety of life and prosperity of trade, and 
in considering what safety regulations to impose 
had also to ensure that they were not an impediment 
to trade. Regulations, however, were not complete 
unless they were international, and all ships were 
placed on an equal basis. The enforcement of the 
Convention required legislation and a Bill would be 





introduced into Parliament for this purpose. A 
Safety Conference, however, had also been held in 
1929, and it had been decided to introduce legislation 
to cover both Conventions. The effect of this was 
to make the Bill complicated and increase the work 
involved in its preparation, but the work now had 
reached an advanced state, and the Bill would shortly 
be ready for introduction into Parliament. The 
Load Line Convention, he added, had already 
proved of service to the Board of Trade, because 
the existing load-line rules covering seasonable 
loading did not define the period of the year in which 
summer and winter load lines could be used. The 
Load Line Convention, governed this point, and 
the definitions given in it could be used by ship- 
owners to determine how they should be applied in 
different parts of the world. The task of putting the 
Convention into operation, he concluded, would 
probably give rise to a number of problems, in 
solving which, he hoped, the Department would 
have the approval and support of the Institution. 

On being invited to reply, Sir Charles Sanders 
said he had nothing to say, except to express his 
gratitude for the generous references which had been 
made to what he had done, and Mr. Foster King 
said he could only repeat Sir Charles’ words. 


SEAWORTHINESS OF COLLIER TYPES. 


Sir John Biles then called on Mr. L. C. Burrill to 
read his paper, bearing the above title, which formed 
the next item on the programme. We reprint this 
paper, in abridged form, on page 465 of this week’s 
issue of ENGINEERING, so that we may at once 
proceed to deal with the discussion which followed 
its presentation. 

The first speaker was Professor Percy A. Hill- 
house, who remarked that the success of the work 
of a naval architect was tested by the behaviour 
of his product in service. Frequently, the naval 
architect heard nothing of the vessel he had designed 
after she had completed her trials and had been 
handed over to her owners. The present paper 
was therefore a welcome addition to the Trans- 
actions, since it analysed the service performances 
of a number of vessels of the collier class, and enabled 
the designer to judge how far their actual qualities 
agreed with those intended. He thought the 
author’s criterion of stability was a great improve- 
ment on the bare statement of metacentric height. 
He had chosen that percentage of the vessel’s 
weight which, if moved transversely through the 
full breadth of the ship, would cause her to list 
to an angle of 15 deg. The fifteen vessels of which 
particulars were given in the paper had, however, 
very small freeboards, and in all cases their deck 
edges would be immersed at much smaller angles. 
A given angle of heel was much less serious in a 
narrow vessel than in a broad one, because it lowered 
the deck edge by a lesser amount, and he therefore 
suggested that a better criterion of stability might 
be that percentage of the vessel’s weight which 
when moved transversely through the full breadth 
would depress the deck edge by 6 in. Thus the 


angle 15 deg. could be replaced by tan"! = We 
could then write, with sufficient accuracy, 





wB=W.GMo = ~OM 
B 
and the stiffness factor, 
g — 100w _ 100GM 
. Gaye EB’ 


Alternatively, one might take as criterion that 
percentage of the ship’s displacement which when 
moved transversely through the full breadth 
would bring the deck edge to the water line. 
Professor W. Hovgaard, the next speaker, said 
the profession of the naval architect had been 
advanced by theoretical, model and _ full-scale 
research, and although we had in general practice 
some full-scale tests, that field of research appeared 
to have been rather neglected. He therefore wel- 
comed Mr. Burrill’s paper. Such work was best 
carried out by the younger men, and yielded valuable 
information for the shipowner and_ shipbuilder. 
The author dealt in his paper with one class of ship 
only, and similar work on other types of vessel 
would be very valuable. He had himself, in 1888, 
when in the Danish Navy, carried out some similar 
work with three torpedo boats in the Baltic. He 





had endeavoured to work under bad weather con- 
ditions, and had recorded data of rolling and pitching 
in conjunction with sea conditions. The results had 
been published in ENGINEERING in 1889.* He 
thought the stiffness factor adopted by the author 
was very ingenious and had distinct advantages 
in comparison with the metacentric height. The 
periods of some of the ships referred to in the paper 
was very short; one with a period of 6 sec. must 
be very stiff and would roll violently. Wave- 
lengths of nearly 800 ft. were also mentioned in the 
paper, and Professor Hovgaard thought that these 
must be very unusual in the North Sea. They might, 
however, have been experienced in the North 
Atlantic. 

Sir Westcott Abell, after complimenting the author 
on his work, said the paper gave the results of 
one of the first studies of a type of craft with respect 
to its environment. In certain areas, the seas 
and winds had certain characteristics. From the 
heights and lengths of waves mentioned in the paper, 
he thought a ship 250 ft. in length would make the 
greatest average motion, and that a 400-ft. ship 
would be well above any chance of synchronisation, 
except perhaps with a following sea. Considering 
the conditions of the North Atlantic, however, a 
400-ft. vessel, going west, would take up more 
motion from the sea and ship more water, the charac- 
teristics of that strip of ocean being more likely to 
agree with the periodic motion of a ship of that size. 
From that point of view there was something to be 
said for defining freeboard in terms of length, 
provided it were taken as the height of the forecastle 
head and of the bridge and not of the upper deck. 
Sir Westcott expressed approval of the author's 
suggestion of measuring stability as the percentage 
of the weight moved through the breadth of the 
ship that would cause an inclination of 15 deg.. 
and called attention to the fact mentioned by the 
author that one of the ships appeared to have a 
little too much stability while another had not 
quite enough. This, he thought, was evidence 
of the fact that the development of the type was 
proceeding in the right direction. In view of the 
conditions of service the safety of the different 
types was very remarkable. 

On the completion of Sir Westcott Abell’s remarks, 
the Chairman adjourned the meeting until the 
afternoon. 

The discussion was resumed in the afternoon 
under the chairmanship of Sir Archibald Denny. 

Mr. E. F. Spanner was the first speaker, and said 
that on the question of stability he was inclined 
to advocate the establishment of a minimum value 
for the stiffness factor, which he suggested should 
be 1-5 at 15 degrees. He agreed with the author 
in his method of arriving at the mean effective 
freeboard, but considered it would be helpful here 
also to adopt a standard minimum value for the 
ratio F/H, for which 1/3 seemed to be a reasonable 
figure. The whole point was that small ships were 
less able to withstand heavy weather than larger 
vessels, so it was reasonable to suggest that geometri- 
cally they should be designed to satisfy certain 
minimum requirements, though these, it was 
understood would not ensure safety in themselves. 
The author suggested that some form of steel hatch 
covers were desirable, but a method of rendering 
wooden hatch covers more secure would seem to be 
more helpful to shipowners. He thought wooden 
hatch covers could be improved by making them 
with a high camber which would render them more 
easy to secure. An alternative form was to make 
them with sloping sides, meeting in a ridge, and to 
couple the planks by angle bars into complete 
sections, which could be lifted by two to four men. 
It was difficult to find cases in which ships had been 
lost by defects in wooden hatchways. 

The methods of closing hold ventilators in bad 
weather by wooden chocks and tarpaulin covers was 
of doubtful efficiency. He agreed that the right 
place as regards seaworthiness was the bottom of 
the scale for ships of the raised quarter-deck type 
with engines aft, most of the small vessels lost 
during the past five years had been of this type. 
The dynamic effect of large masses of shipped water 
rushing aft had been referred to. He was of opinion 
that disaster sometimes resulted from ventilators 





* See ENGINEERING, vol. xlviii, pages 101, 128 (1889). 
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being thus carried away. Ventilators were often | mentioned as existing with untrimmed cargoes, 
neglected. He had met with cases of ventilators he would suggest the fitting of wing boards in both 
12 in. or more in diameter, reduced to the thickness fore and aft and athwartships directions at an angle 
of paper. Large hold ventilators were usually | appropriate to that of repose of the coal. He 
situated forward of the bridge, and were thus ex- | agreed that steel hatch covers would be desirable 
posed. It would appear advisable to eliminate this |if they could be handled effectively. He had, 
type and to incorporate the ventilator in the bridge | however, met with 15 different proposals in the last 
structure itself. In connection with movement of | six years for such covers, but in all of them some 
shipped water also, care should be taken to provide | slight defect made them worse than wooden covers. 
special large openings at the end of long open-deck | He could not agree with the proposal to construct 
spaces at least three-quarters the height of the | the hatch coamings with sloping sides, as this form 
hatch coaming. These would destroy the blind might tend to leave empty spaces at the sides of 
alleys otherwise existing alongside the coamings. _ the hatches of self-trimming types of vessel when 
Mr. H. E. Steel said that while the record of loaded by either gravity of belt-conveyor chute. 
observations given in the paper was useful, it did |The sloping sides would, moreover, offer a freer 
not give a complete picture of existing colliers, access of sea water to the tucked-in portion of the 
as indicated by the metacentric heights given. tarpaulin. 
In twenty-five years, excluding the war, an average With regard to the disposition of erections, though 
of two colliers of the dimensions stated had been |a raised poop might be some protection against 
lost per three years, probably for reasons connected | following seas, it was difficult to see what purpose, 
with lack of seaworthiness. The figures did not other than for accommodation, it could be made to 
include losses due to a shift of cargo. About|serve. Effort, he thought, should be directed to 
two-thirds of the losses occurred during December improving conditions amidships. The records of 
and January, and several in August and September. rolling given in the paper suggested than the 
Other losses, in which the metacentric heights | instruments used had exaggerated the actual occur- 
varied from 2-5 ft. down to a suspected figure of | rences, possibly by over-swing of the pendulum. 
about 8 in., included in a single winter three ships | He agreed that water-ballast capacities should be so 
in which a shift of cargo was known definitely to | designed that all tanks, including the peaks, were 
have occurred. | filled in the ballast condition. He suggested that 
It was probable that little was said about |the after-body of the ship should be immersed 
anthracite cargoes in the paper, as the number of | sufficiently to cover the extreme diameter of the 
voyages made by the author from the Bristol | propeller, and thought that, though the minimum 
Channel was small. Reference was made in the | value of the ballast deadweight ratio of 0-25 was a 
paper to the relation between metacentric height | reasonable one, it might be increased with advan- 
and stiffness and the ratio B/d. By Board of Trade; tage. He disagreed from the view that long low 
regulation, cargoes on certain ships had to be freeing ports were preferable to larger ones fitted with 
trimmed for safety, this requirement being depen- | bars. The practice of plugging air pipes leading to 
dent, among other things, on ratio B/d. ‘Two-thirds | the double bottom was a bad one, as their condition 


of the casualties referred to applied to ships the pro- 
portions of which exceeded the appropriate ratio, and 
therefore, might be assumed to have possessed a 


measure of stability which was not unduly small. | 


One of the ships enumerated in the paper with a 


G.M. of 1-15 ft. had a ratio which would necessitate | 


trimming of her coal cargoes in winter. 

Very few curves of GZ for well-deck ships had 
been published. This really represented what might 
be termed “sea stability,” 7.e., stability against 


| might be forgotten. The author’s proposal to end 
these pipes below the deck in spaces always left 
‘empty was satisfactory when the tanks were filled 
by gravity, but when they were pumped up some 
form of water-tight closing should be adopted. The 
suggestion to carry the air pipes up the masts would 
place an extra stress on the tanks, and this factor 
would have to be taken into consideration in 
designing. 

Mr. J. H. Narbeth said that the figures in the 





paper generally confirmed his experience as to the 
Shifting of the cargo would modify the ratio, and desirable figures for small ships. The centre of 
enclosed erections were not always free from | gravity was low in the collier types considered by 
flooding when a ship took permanent list in heavy | the author, so that a sufficient metacentric height 
weather. The author suggested that a G.M. of | and a sufficient range of stability could be obtained 
2-68 ft., for another ship, was too large, and that the | with a relatively small reserve of buoyancy. This 
resultant quick rolling period caused shipping of | latter was a point requiring very careful attention, 
seas. It was difficult to say if this view was correct, | and it seemed to him that the losses of these small 
but cases to support it were known. On the other | ships were due largely to loss of buoyancy through 
hand, ships reported to be very steady, and sus-| water getting into them. In ships with a little 
pected of having had relatively small stability, | more freeboard, a smaller metacentric height was 
have been capsised after being struck by excep- desirable to prevent unduly quick movement. He 
tionally heavy seas. was always uneasy with regard to the possible move- 
The approval which the author gave of vessels ment of coal cargoes, and therefore advocated the 
with deep ballast tanks alongside the tunnels should | development of triangular wing tanks to take the 
be qualified by the warning that inereased propor- | movement of coal when it settled down. A collier 
tions might be desirable for maintenance of a | bought by the Admiralty many years ago had very 
suitable G.M. The suggested stiffness factor was large triangular-wing tanks which were a great 
an interesting development of Dr. Bruhn’s sug- asset in the working of the ship. 
gestion made in 1927. Having regard to the Mr. Burrill then replied. Some comments had 
manner in which G.Z. curves for small well-deckers | been made, he said, on the range of ships dealt with, 
dropped below the tangent line, and the large in- but it was clear that his experience was limited by 
clinations necessary to immerse any part of their the impossibility of selecting ships of all the sizes 
hatchways, it was thought that the recommended | that might have been dealt with. As it was, he 
optimum factors would require modification for had sometimes long intervals to wait. What he 
vessels outside the limits of the paper. had given in the paper was only a record of what 
Commander Anderson said he thought the had actually happened on the ships he had sailed 
method of determining the effective freeboard was in, and he did not pretend to have surveyed the 
novel and on the generous side, but from a purely | whole field. He had not seen any case of shifting 
seaworthy point of view he thought the conventional | of cargo, for example, and wave lengths might well 
method should govern design, assuming ships | be different under other conditions from those he 
arranged as at present. Hatches were admittedly | had recorded. 
a great danger, as there was no method of really 
watertight closing.’ He thought that the platform SHEARING STRESSES FROM DISCONTINUITIES. 
from which freeboard should be determined ought to, Professor William Hovgaard was then called upon 
be that taken from the statutory deck to the load line. | to read his paper. This was entitled “A New 
He had had ten years’ experience with the shipping | Theory of the Distribution of Shearing Stresses in 
of Durham coal, handling in that period about | Riveted and Welded Connections and its Applica- 
12,000,000 tons, but had not noticed any alterations | tion to Discontinuities in the Structure of a Ship ;” 
im cargo so great as those quoted in the paper. To/|it will be found in abridged form on page 468 of 
reduce the 7 per cent. to 8 per cent. empty space | this issue. 


temporary heeling, for ships with a good G.M. 





Mr. W. R. G. Whiting opened the discussion with 
the comment that any contribution by Professor 
Hovgaard was well worthy of close attention. With 
the aid of the paper something like a qualitative 
result of what was happening at the end of certain 
connections could be obtained, and it was therefore 
likely to be very useful. It was stated that the 
attachment of relatively short structures to the 
midship portion of the deck or bottom plating was 
undesirable, but it would seem that the short deck- 
house had something in its favour. In such a ship 
as those dealt with, for example, the camber due to 
bending moment would be only some hundredths of 
an inch with a short deck-house. With a deck- 
house some 75 ft. long in the same conditions this 
amount might be measured in tenths of an inch- 
It would appear, therefore, that the natural move. 
ment which obtained in all riveted work would be 
enough to meet the conditions in a short structure, 
though not in a long one. 

Mr. S. V. Goodall thought that the broad conclu- 
sion to be derived from the paper was the desirability 
of gradual change in construction, and it inculcated 
care when approaching anything in the nature of 
discontinuity. He would ask whether the theory 
could be applied to another example—namely, 
doubling plates, e.g., on bottom plating and deck 
stringers, in order to ease the amount of heavy 
riveting. It might be deduced from an examination 
of Fig. 4 that the author proved mathematically 
that unless great care was exercised in the gradual 
termination of a doubling plate and its riveting at 
the ends, surprisingly high stresses would be brought 
into existence. He knew of one case, at least, in 
which trouble arose from the sudden termination of 
a doubling plate. 

Mr. J. Foster King said that as the paper had 
started from a fundamental condition which was 
not assumption but fact, there was no room for 
controversy in regard to the absence of shear stress 
at the middle of bar and plate such as was shown in 
Fig. 1, where everything was symmetrical about 
that point, nor in regard to the average value of 
the ‘“ displacement coefficient” being proportional 
to the shearing stress in the connection. There was, 
however, room for qualification of the deduction 
that: shear stress in the connection increased to a 
maximum at the ends in terms of the length of the 
connection. Thus, if it were assumed that the 
extreme ends of the bar were so fastened to the 
plate as to equal the tensile strength of the bar, 
then there would be no need for any longitudinal 
connection, but the stresses due to abrupt change 
in line of strain would have to be met. If, however, 
the area of the bar were increased gradually from 
nothing at the extreme ends, at such a rate that the 
area added to each rivet was no more than could be 
developed by the strength of one rivet, these local 
stresses would be avoided and, as the shear effects 
would be absorbed in the length of the taper, the 
shear in each of the rivets in way of the tapered 
ends would be constant and there would be no shear 
throughout the parallel portion of the bar. 

The theory outlined in the paper seemed to have 
direct relationship to actual cases having external 
resemblance to that shown in Fig. 1, of which typical 
examples were unbracketed stiffeners on shell, 
double bottom, &c., but the primary function of such 
girders was to resist bending under load between 
points of support. They did not then comply 
strictly with the fundamental case. Such girders 
should be designed for their primary purpose and 
not with excess material to be regarded as contri- 
butions to the longitudinal strength of the main 
plating although longitudinal strains induced by 
the latter could not always be ignored. Instead 
of attempting to avoid excessive shear stresses by 
means of extra rivet area at the end of the connection 
of abruptly-ended bars and girders of this order, 
it would be better to taper the ends of the bar or 
girder so far back as to relieve the end rivets of 
that stress. He had had considerable experience 
of fitting stiffeners in this fashion on shell plating 
without finding rivet disturbance or plating failure 
where the stiffener ends had been tapered over a 
distance corresponding to 3 or 3} times the depth 
of the bar, with end rivets spaced at 34 diameters. 
With regard to the proposed extension of the theory 
to such major parts as deck houses, plating outside 
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the line of deck openings, &c., it would seem very 
difficult to ascertain a , value applicable to a 
calculation for shear on the rivets of the attach- 
ments for such parts. 

Continuing, Mr. Foster King said he thought the 
statement that hitherto, in discussing the problem 
of deck houses, strains caused by bending only had 
been considered to the exclusion of shear at the 
ends was liable to be misunderstood. A reference 
to his paper on ‘Large Deckhouses” in 1913,* 
and the discussion following it, would show that 
the necessity of providing resistance to shearing 
forces at the ends of the houses and the inadequacy 
of expansion joints had been dealt with. It was 
significant that, in poorly designed deck houses, fail- 
ure usually took a line from the deck to the top of 
the house which corresponded roughly to the taper 
of 3 to 3} times the depth of the house, i.e., the 
taper that had been suggested for solid bars. So 
far as deck plating was concerned, the present 
ordinary disposition of material in the region of the 
line of openings, local compensation for change in 
strain, and the rivet area provided by ordinary 
construction needs, had proved an ample safeguard 
against excessive shear stress in rivets at the ends 
of openings, in connecting angles, and in single- 
riveted seams. If Professor Hovgaard could extend 


his theory to provide a comparative method to, 


cover the fact that every girder with free square ends 
which was attached to a main girder exposed to 
tensile and compressive strains was subject to shear 
stresses at its ends because of the abrupt change in 
girder section, such a theory would be valuable in 
assessing properly quantities of material and rivet 
area which at present were derived from more or 
less intelligent interpretation of experience. 

Dr. A. M. Robb, after remarking that the question 
of shear stresses was probably the most difficult one 
in ship structures, said that he thought the paper 
might be regarded as embodying the extension of 
an existing theory rather than a new one. Some 
years ago, Dr. Bruhn had read a paper before the 
Institutiont on the stresses at the discontinuities 
in a ship’s structure. This paper gave a good idea 
at what happened at discontinuities, and in one of 
the diagrams in it, showing the stress at the end of 
a large bridge, there was a curve almost the same 
as px, at the bottom of Fig. 4. This did not detract 
from the present paper, which he thought would be 
of considerable practical importance for future 
development. He was not certain as to the altera- 
tion in the position of maximum bending moment in 
a seaway. It seemed that all the cases which arose 
could be met by the stresses arising from the ordinary 
wave-borne conditions. 

Professor Hovgaard in his reply, referring to Mr. 
Whiting’s remarks, said that the stresses at the ends 
of deckhouses were not likely to be reduced by 
making the houses shorter unless their length was 
so small as to be impracticable. The reason that the 
stress in longitudinals and the adjacent bottom plat- 
ing at amidships were not equal to those that would 
exist in the absence of longitudinais was that the 
moment of inertia of the transverse section of the ship 
was materially reduced by fitting the longitudinals. 


In the numerical example given in Fig. 6, an oil tanker | 


was dealt with, in which bracketless longitudinals 


were fitted all around the contours of the ship includ- | 


ing the main deck. Thus the moment of inertia 


was increased very considerably, and the applica- | 


M 


tion of the formula — = : showed that the stress 


in the bottom plating, as well as in the longitudinals, | 


must fall below that existing in the plating in the 
absence of the longitudinals. Mr. Goodall had 
suggested that the theory would apply also to 
doubling plates. The same et/ect would certainly 


occur, but probably would not generally be so pro- | 


nounced on account of the great rivet area across the 
ends of the plate. 
cover plates often fitted on the chord flanges of 
bridge girders. 


determined by the shearing forces acting on the 
girder. If overstrain of the rivets occurred at the 
ends of such cover plates, it was not likely to be 





* See ENGINEERING, vol. xcv, page 437 (1913). 
+ See ENGINEERING, vol. Ixvii, page 429 (1899). 


The theory applied also to the | 


Civil engineers guarded against | 
excessive shearing stresses in this case by following | 
certain rules for the length of the cover plates as | 


detected, since there was no question of water or oil 
tightness. 

Continuing, Professor Hovgaard said that Mr. 

Foster King had suggested a taper at the ends of 
bracketless longitudinals. He did not think this 
would relieve the rivets, because the flange of the 
longitudinal which was riveted to the bottom 
remained the same length, and the displacements 
must be essentially the same as when there were 
no taper. The only remedy would seem to be an 
increased rivet area at the ends of the longitudinals, 
obtained by larger and more closely pitched rivets, 
the fitting of backing bars, and eventual supplement- 
ing by welding. Mr. Foster King had also stated that 
the sole function of the longitudinals was to enable 
the plating to take the normal load of the water 
and transmit it to the bulkheads, but it would seem 
that the doubling plates fitted under bulkheads were 
to replace the brackets, so that the stress lines could 
dive down under the bulkheads from the end of one 
longitudinal and climb up into that in the next com- 
partment. This would undoubtedly occur to some 
extent, and in this manner the longitudinals came 
to function as longitudinal strength members, but 
the doubling plates did not relieve the shearing 
stresses in the rivets at the ends of the longitudi- 
nals. It was old and general knowledge that the 
excessive stresses at the corners of deck houses 
conduced, in a general way, to discontinuity, but 
|that term did not explain the deeper cause of the 
trouble. The accepted theory was that it was due 
| to bending, a view which seemed to be confirmed by 
the adoption of expansion joints as a remedy. The 
use of these was, however, fallacious, as they did not 
relieve the shearing stresses in the rivets at the 
corner of the deck house. At the same time, expan- 
sion joints might be useful in cases of very high 
deck houses consisting of several tiers of decks, where 
they might seem to reduce the stresses in the 
uppermost decks. This was a difficult point, on 
which he had not yet arrived at any definite con- 
clusion. 

The title of the paper had been referred to by 
Dr. Robb, but, Professor Hovgaard said, he had 
failed to find any previous enunciation of his theory, 
and the idea was certainly new to him, and to all 
with whom he had discussed it so far. He would, 
however, look further into the matter. It was safe 
to say that the maximum bending moment did not 
always occur exactly at amidships. When a ship 
was steaming up against a seaway, the dynamic 
actions were likely to cause the form of the bending 
moment to change considerably, and the location of 
the maximum point might then move forward or 
aft. The remark in the paper on bending due to 
unsymmetrical action of the pull in a plate structure 
stiffened on one side only, had its origin in his experi- 
mental work on that subject, in the course of which 
it had been found necessary to fit a bar or plate 
strip on both sides of the main plate of the specimen 
in order to avoid bending, as would be seen in Figs. 
9 and 10. The same question arose in a ship, since 
the longitudinals or deck houses were fitted only on 
one side of the strained surface, but it had been 
assumed in the theoretical treatment that bending 
was prevented by the stiffening transverse frames 
and bulkheads. If such stresses existed, they must 
be small and could be at first disregarded in analysis. 
Other points arising from the discussion would be 
‘discussed more fully in writing. 

Sir Archibald Denny, said that he felt he was 
involved in the paper, as he thought he was the 
inventor of the expansion joint which now seemed 
to be considered in it as out-of-date. The paper 
was one which called for reflection, and there was no 
doubt but that the author would hear more about 
it later. In view of the long journey Professor 
Hovgaard had made in order to honour the Institu- 

‘tion by reading the paper, he would ask for a special 
vote of thanks to be given. 


(T'o be continued.) 








| AUSTRALIAN OVERSEAS TRADE.—During the period of 

seven months, from July, 1930, to January, 1931, imports 
| of merchandise and of bullion and specie into Australia 
|amounted to 43,320,7271., and 198,7681., respectively, 
|making a total of 43,519,4951. During the same 
| seven months, exports of merchandise were valued at 
49,965,3081., and of bullion and specie at 7,251,026l., 
making a total of 57,216,334. 





HASTINGS PROMENADE WIDENING 
WORKS. 


AN important civil engineering undertaking is now 
being carried out by the Corporation of Hastings, which 
will involve the total expenditure of about 100,000I. 
Direct labour is being employed, the work being 
under the supervision of the Borough Engineer, 
Mr. Sidney Little, Assoc.M.Inst.C.E., who is responsible 
for its design and method of execution. The work 
was commenced last summer, and is expected to be 
finished during the present year. 

From the illustrations on the opposite page, an idea 
will be obtained of the character of the undertaking. 
Fig. 1 is a general view of the western end of the new 
work, and is taken looking towards the east.. It begins 
at Robertson-street, as shown in Fig. 2, and has pro- 
gressed as far as the Queen’s Hotel. The extended 
promenade is being increased in width to correspond 
with that of the entire portion running westwards 
through St. Leonards, a distance of several miles, and 
comprising one of the finest promenades on the south 
coast. Immediately opposite Robertson-street, as 
will be seen from Fig. 2, provision is being made to 
accommodate the Hastings Rowing Club, the old 
quarters of which have had to be demolished. Adjoin- 
ing it there will be garage accommodation for the 
numerous motor coaches and other vehicles which 
arrive daily from London and other places, especially 
during the summer months. The entrance to this 
garage will be by an incline approached from opposite 
the Queen’s Hotel. 

From Fig. 1 the general method of construction can 
be followed. Two rows of comparatively ‘water-tight 
tongued and grooved steel sheet piling are driven in 
sections, until rock bottom is reached. The monkey 
weight used is 2 tons, and the work is proceeding 
rapidly day and night. The distance between the sheet 
piling is such that the “Sal Ferricite ’”’ concrete wall 
can be built in between them. The sand is removed 
by means of a grab, as indicated in Fig. 1. The wall 
itself, faced with good sea-resisting material, is curved 
on the face, and finished off with large-radiused nosing, 
as shown in Figs. 1 and 2, this shape having proved 
effective in the existing wall in breaking the force of 
the waves, which are often very severe. The manner in 
which the new wall, whilein progress, withstood the heavy 
seas occasioned by the violent gales of last autumn, 
clearly demonstrated the effectiveness of the design 
and the soundness of its construction. The quick- 
setting cement, Sal Ferricite, which is being used at 
Hastings in the building of the sea wall, makes it 
possible for the work to be advanced very expeditiously. 
Rails taken up from the old Hastings tramway system 
are used for reinforcement purposes, trolley *buses now 
being employed with the usual overhead conductors in 
place of the tramways. 

After a section of wall has been completed the steel 
piles are extracted. The piles are then taken forward 
and driven again in preparation for the building of 
the next section of wall. Pulsometer pumps are being 
employed for removing water from the trench. Tem- 
porary timbering laid on wood piling carries the track 
for the steam cranes transporting the materials of 
construction. Electric power, derived from the Cor- 
poration mains, is utilised wherever possible, tem- 
porary cables being erected for the purpose through- 
out the whole length of the works. The cement 
mixers are operated by petrol motors, and there is an 
adequate lighting installation. 

The eastern end of the works will be at Rock a Nore, 
where the Corporation’s dust destructor and paving- 
slab works is situated. A proposal to continue the 
promenade even farther in the direction of the well- 
known Fairlight Glen and Lovers’ Seat, is under con- 
sideration, but is hardly likely to be adopted at present. 
For aesthetic reasons also, objections have been raised 
to the work being taken beyond Rock a Nore, the 
natural beauty of that locality being much appreciated 
by the townspeople of Hastings and their visitors. 

An interesting sequel to the execution of the work 
by day and night has been the protest of the tenants 
along the sea front, whose business has been adversely 
affected by the noise of the pile drivers and other 
machinery. They have appealed to the rating author- 
ities for a reduction in their assessments, and have 
been granted a rebate of 25 per cent. for a period of 
six months. There can be no doubt that the widening 
of the promenade will considerably enhance the amen- 
ities of Hastings. 

We are indebted to the Hastings and St. Leonards 
Observer for the photographs from which our illus- 
trations have been prepared. 








ASSOCIATION OF Ex-SrEMENS’ Men.—The third annual 
dinner of the Association of Ex-Siemens’ Men was held 
on March 24, at Gatti’s Restaurant, Strand, London. 
Mr. J. Christie occupied the Chair, and Mr. J. Snow 
Huddleston, of Dagenham Dock, Essex, was re-elected 
honorary treasurer and secretary. 
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Fie. 2. Site or GARAGE. 


dummy. The hull, of which an outline longitudinal 
section is given in Fig. 2, is formed with a continuous 
double bottom, and 10 watertight bulkheads, as indi- 
cated in the figure. Accommodation is provided for 
280 first-class passengers, and includes 65 single bed- 
rooms and 22 state cabins. Some single bedrooms are 
also provided in the second-class accommodation, in 
which 162 passengers can be carried. The second- 
class accommodation is located aft, the third-class 
accommodation being forward, and being capable of 


THE PACIFIC STEAM NAVIGATION 
COMPANY’S MOTORSHIP ‘ REINA 
DEL PACIFICO.” 


A NOTABLE addition to British shipping in general 
and to the fleet of her owners, the Pacific Steam Navi- 
gation Company, in particular has been made by the 
recent completion of the quadruple-screw motor liner 
Reina del Pacifico, by Messrs. Harland and Wolff, 
Limited, of Belfast. The vessel, which, as mentioned | 
on page 137 ante, is one of the largest to be constructed | carrying 446 passengers. 
in British yards during the year, is to be employed | The planning of the public rooms has been carried 
on. her owners’ service between Liverpool and the | out with due consideration to the fact that the vessel 
West Coast of South America, and having a service speed | will travel through tropical waters for the greater 
of 18 knots, will be the fastest vessel on that route. | | part of her voyage. The decorations of the rooms 
Considerable interest attaches to the propelling | have been generally based on Spanish work of the 
machinery, which we shall refer to again below, but Moresque and Colonial periods, continuity of design 
we may ‘here mention that she is the third British | having been maintained throughout the ship. The 
motor liner to be driven by quadruple screws, the first | | principal rooms are located on “E” deck, the most 
being the Aorangi, completed in 1924, and the second, | —— of these being the grand hall at the forward 
the Bermuda, completed in 1927. This apartment, which is notable for its height, 

The principal dimensions of the Reina del Pacifico, | is gt in Fig. 8, on page 454. A pleasing effect 
of which a photograph is reproduced in Fig. 1, on| has been obtained with a deep cove to the upper part, 
page 448, are as follows: Length between perpendi- and heavy oak beams in the ceiling. The windows 
culars, 550 ft.; breadth, moulded, 76 ft.; and depth, | on the port and starboard sides are recessed, and sienna 
moulded, 44 ft., while her gross tonnage is 17,707, and! marble columns with decorative caps have been intro- 
her displacement 23,500 tons. The vessel has been| duced. At the after end, an oak-panelled balcony 
built under Lloyds’ and Board of Trade Survey, and | has been constructed, while the forward end has been 
to comply with the Spanish and Portuguese emigration | formed in the style of an oriel window and completed 
requirements. She oe the now usual cruiser stern| with another balcony. Flood lights are mainly used 
and two large funnels, the forward one of which is a' for illumination. The main staircase, which is at the 











after end of the pane hall, is flush-panelled in oak and 
sycamore, and in the centre of it a passenger lift, lead- 
ing to all decks, is installed. Leading aft from the 
grand hall on the port side is a long gallery, at the 
sides of which are located the writing room and 
library, the former being illustrated in Fig. 9, page 454. 
The gallery leads into the winter garden, the design of 
which can be seen from Fig. 10. This apartment has 
large bay windows on both sides, while at the after 
end three sets of French windows: open on to the pro- 
menade. The latter is arranged in the form of a 
verandah at the forward end and on each side of the 
grand hall, this portion being fitted with glazed 
windows, which can be raised or lowered to suit the 
weather conditions. Aft of the grand hall, on the 
starboard side, is a gentlemen’s club room, forming a 
quiet and comfortable apartment, which will doubtless 
be popular with passengers; a view of it is given in 
Fig. 11. The dining saloon, which is located on “ B”’ 
deck, is designed in the Colonial Spanish style, and 
provides seating accommodation for 258 persons. 
The lower part of the walls is panelled in light oak 
with decorative sliding sashes in front of the portholes, 
and ornamental grilled windows on the port and star- 
board sides. At the after end, a balcony has been 
constructed to accommodate the orchestra, and a 
staircase from the dining-saloon entrance leads down 
to a swimming pool provided on “A” deck. The 
dining saloon for the second-class passengers is also on 
«B” deck, and has seating accommodation for 162 
persons. A lounge and smoke room are also provided 
for second-class passengers, for whom a large pro- 
menade space is reserved on “‘E” deck, aft of the 
first-class winter garden. The third-class accommoda- 
tion is arranged on “ B” and “ C” decks, the public 
rooms comprising saloons, general rooms, entrance 
halls, and lounge promenades. The public rooms are 
ventilated by Thermotank fans and the Thermotank 
Punkah-Louvre system is used for the ventilation of 
the cabins, kitchens, &c., throughout the vessel. Heat- 
ing is effected electrically, mainly by means of Harland 
and Wolff radiators in the corridors and public rooms. 

The arrangement of the machinery is illustrated in 
Figs. 3, 4 and 7, on pages 449 and 450, and from Figs. 3 
and 7 it will be seen that a noteworthy reduction 
in the head-room required for the main engines has 
been achieved. The engines are of the Harland- 
B. and W. single-acting, trunk-piston type with airless 
injection, each unit having 12 cylinders of 24-8-in. 
bore with a piston stroke of 47-24 in. Under service 
conditions, the engines develop 18,000 shaft horse- 
power at 135 r.p.m., giving a speed of 18 knots. 
Actually, we understand, the vessel attained a speed 
of over 20 knots during her trials, which were carried 
out on the Skelmorlie measured mile on March 5; the 
photograph from which Fig. 1 iuas been reproduced 
was taken during those trials. The engines are super- 
charged on the Biichi system, which was fully described 
in ENGINEERING, vol. cxxvi, page 425 (1928), and the 
arrangement of the exhaust-gas and air-delivery mains 
leading to and from the turbo-blowers can be followed 
from Figs. 3, 4, and 7. After passing through the 
turbines, the exhaust gas is led by two uptakes to 
silencers at the base of the after funnel, although part 
of it may be passed through two Clarkson waste-heat 
boilers, each of which has an evaporative capacity of 
4,000 lb. per hour with a working pressure of 100 Ib. 
per square inch. The change valve, indicated in 
Fig. 3, is provided to control the flow of gases through 
the boilers. These boilers, it may be added, can be 
oil-fired in port, two Clyde low-pressure burners being 
fitted to each for this purpose. It may also be men- 
tioned here that a third Clarkson waste-heat boiler, 
having an evaporative capacity of 1,000 lb. per hour, 
is installed, this boiler being heated by part of the 
exhaust gases from the auxiliary engines. 

Maneeuvring is effected by compressed air in the 
usual way, and the speed is controlled by spill valves 
on the fuel pumps. The latter are arranged in groups 
of three, as can be distinguished in Fig. 5, on page 450, 
which shows those for the port inboard engine. The 
manceuvring gear for both the inboard and wing engines 
on the port side is located at the forward end of the 
inboard port engine, and those for the two engines on 
the starboard side are similarly arranged at the forward 
end of the inboard starboard engine, as indicated in 
the plan, Fig. 4, page 449; the manceuvring gear for 
the two starboard engines is illustrated in Fig. 6, 
page 450. It may be mentioned that, when manceuvring 
in narrow channels or congested waters, the operations 
are carried out on the inboard engines only, brakes 
being provided on the wing-engine shafts to prevent 
them from turning by the action of the water on the 
propellers. The jackets and covers of the main engine 
cylinders are cooled by salt-water circulation, the 
pistons being oil-cooled. Fuel oil is supplied to the 
main engines from service tanks at the after end of 
the main engine-room, the settling tanks being located 
immediately forward of the auxiliary engine-room, as 
shown in Fig. 4, page 449. The fuel is carried in the 
double-bottom and in deep tanks. 
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The main auxiliary machinery comprises four Diesel- , 
engine driven electric generating sets, each of 350-kw. | 
capacity, supplying continuous current at 220 volts | 
and running at 235r.p.m. Both engines and generators 
are of the builders’ own design and construction. They | 
are located, as shown in Figs. 3 and 4, forward of the 
main engine room in an auxiliary engine room, in| 
which the four reservoirs for the manceuvring air are | 
also accommodated. These reservoirs are charged by | 
two compressors, shown in Figs. 3 and 4, the com- | 
pressors being driven by 180 brake horse-power electric | 
motors running at 250 r.p.m. A steam-driven com- | 
pressor is also provided for emergency use. To 
maintain the electric supply in emergencies, a Diesel- 
engine driven generator is mounted aft above the | 
margin line, this set having a capacity of 50 kw. and 
running at 400 r.p.m. 

The whole of the deck machinery is electrically 
operated, important items heing two warping capstans 
and a windlass at the after end, constructed by Messrs. 
Clarke, Chapman and Company, Limited. The cap.- | 
stans, it may be mentioned, are each driven by a 
separate motor, and the capstan motors are also used 
to operate the windlass. The steering gear fitted is of | 
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the Hele-Shaw Martineau electro-hydraulic type, con- 
structed by the builders, except for the pumps and 
motors, which were supplied by Messrs. John Hastie 
and Company, Limited, and Messrs. Laurence, Scott 
and Electromotors, Limited, respectively. For cargo 
handling, each of the four hatches is served by four 
10-ton derricks operated by winches constructed by 
Messrs. Laurence, Scott and Electromotors, Limited. 
Refrigerated cargo can be carried in insulated ’tween 
decks spaces located aft of the machinery space, as 
shown in Fig. 2, the total capacity at present being 
about 26,000 cub. ft., although provision has been 
made for this to be increased if necessary. In addition, 
there are refrigerated provision chambers of 15.500 
cub. ft. capacity for ship’s use. The refrigerating 
machinery, which is of the CO, type, was constructed 
by Messrs. J. and E. Hall, Limited, and is located in 
the tunnel space aft of the main engine room. It 
comprises three two-cylinder compressors, each driven 
by a 55 brake horse-power motor, together with the 
usual evaporators, condensers, and circulating pumps. 
Automatic methyl-chloride machines have also been 
supplied by Messrs. Hall for various purposes through- 
out the ship. 








VESSEL ON THE SKELMORLIE MEASURED MILE. 
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The wireless equipment, which was supplied by 
Messrs. The Marconi International Marine Communi- 
cation Company, Limited, comprises a 14-kw. valve 
transmitter working on interrupted continuous waves, 
a short-wave transmitter, a receiving set covering all 
wave-lengths from 15,000 m. to 20,000 m., and direction- 
finding apparatus for navigation purposes. Of the 
other navigating appliances, we may mention a Sperry 
gyro-compass, with repeaters in various parts of the 
vessel, and Hughes recording echo-sounding apparatus. 
Of the 16 lifeboats provided, one is a 28-ft. motor-boat, 
and 13 are 30-ft. boats with accommodation for 85 
persons each. These boats are carried in Welin- 
Maclachlan gravity davits, while the other two, for 
emergency use, are carried on Welin quadrant davits 
of the standard type. 

During the last week-end we were afforded an oppor- 
tunity of inspecting the vessel during the course of a 
cruise from Liverpool round the Isle of Arran and back. 
Throughout the trip the machinery appeared to func- 
tion satisfactorily and the vessel behaved admirably 
in all other respects, although the weather conditions 
were by no means ideal. Both owners and builders 
are to be congratulated on the results obtained. 
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The vessel commences her maiden voyage from | justify her owners’ policy in thus providing for future by forcing the need for efficient shipping into special 
Liverpool to Valparaiso on the 9th inst., and there is| requirements. At the present time the shipping| promirence, this circumstance may actually benefit 
every reason to anticipate that the service results| industry is passing through a very deep trough of| the industry when the world’s trade returns to a more 
obtained on this and on subsequent voyages will! depression, but it is some consolation to think that. | normal condition. 
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ROYAL METEOROLOGICAL SOCIETY. | SEERET ee 


THE monthly meeting of this Society was held on | 
Wednesday evening, March 18, at 49, Cromwell-road, 
Sir Richard Gregory, Vice-President, occupying the | 
Chair. The Symons Memorial Lecture was delivered | 
on this occasion, by Commander E. C. Shankland, | 
R.N.R., his subject being ‘‘ Navigation from the | 
Viking Period to the Present Day in Relation to | 


CK 


Science and Meteorology.”” Commander Shankland | MAIN WASTE MAIN WASTE 

sketched the probabl* ideas which lay at the back of HEAT BOILER HEAT BOILER 

the Viking’s schemes for voyaging first westward, then | K 
: . : : x E Dk 

south-westward, and finally making voyages over 2,000 | 

miles, even reaching Luna in Italy by sea through the | ym 

Mediterranean. The information of climatic conditions | 

existing at the ninth century, which we possess from | D ox 


reference to early literature, provides an interesting 
possibility that there was an extremely dry period for 
several years, and as, witl:out precipitation, there can 
be no surface moisture and consequently no ice, the 
presumption that many parts of north Europe, such as C DK 
Greenland, now perenially ice covered, were dry and 
open for exploration, may have induced the Vikings | 
to venture afield to some remote places overseas. 
So much of the world’s navigation history has been made . i 
and adventure commenced in the North Atlantic— dew 
either from the British Isles, Scandinavian or Conti- 
nental seaports—that the use of an elementary sextant 
for the measurement of latitude by polar star was, in A DK 
the lecturer’s opinion, used prior to the compass or ‘ 
loadstone in Europe. The lecturer showed, by a pro- 
jection of the hemisphere having England as_ the 
centre, that it contains all the habitable globe, except 
Australia and a small portion of South America. No 
other hemisphere can be contrived upon the earth 
having so great a proportion of land surrounding a 
chosen point. Any port enjoying trading facilities and 
relations with the more habitable portions of the earth 
must be at an advantage if centrally situated. The 
want of local knowledge of the weather in the North 
Sea and Irish Sea was probably the greatest meteoro- | 
logical event in our history, as it contributed the loss | 


of the Spanish Armada and so gave Britain the freedom 
of the seas. | (2580C} “ENOORERDIG” 
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LABOUR NOTES. 

At its meeting in London on Thursday, last week, 
the delegate conference of the National Union of 
Railwaymen decided, by 49 votes to 31, to accept the 
award of the National Wages Board. As all the trade 
unions concerned have now accepted the findings of 
the Board, and also the terms of the provisional 
settlement of the Shopmen’s Council, peace seems to 
be assured for a time, although in one or two centres, 
chiefly in the London area, groups of workers, in 
defiance of the instructions of their union, have caused 
inconvenience to the railway companies by “ working 
to rule.” Speaking after the N.U.R. delegate confer- 
ence, Mr. Cramp said :—‘‘ The delegates were very 
reluctant to accept the findings, and particularly averse 
to the provision for a spread-over of hours. The low 
minimum wage was also a point which exercised their 
minds very much. They have only accepted, after 
consulting their constituent members, and realising 
that the economic situation at the moment is against 
the prospect of a successful struggle. The delegates 
have instructed the Executive to take energetic 
measures to secure the putting into effect of the 
addendum to the National Wages Board report, which 
urges comprehensive national organisation of all forms 
of transport under public ownership and control. The 
Executive will meet to-morrow morning to review that 
aspect of the situation. The minority against will be 
expected loyally to accept the decision of the Confer- 
ence, which is final and binding on the Union. None 
of the members or districts will be supported by the 
Union if they do not accept the result. The full effect 
of the saving to the companies of the award will be 
round about 4,900,000/. a year—including the shop- 
men’s reduction.” 





The critical situation which had been reached in 
the negotiation of a new agreement for the building 
trades was relieved last week by a decision of the 
trade unions to suspend, for not more than six months, 
the notice which they had given to terminate the old 
agreement. The following joint statement was issued 
for publication on Thursday last week :—‘‘ The 
National Joint Council considered reports from the 
executives of the affiliated parties relative to the 
proposals which have emerged from the recent negotia- 
tions. It then appeared that the employers’ executives 
had agreed to accept the proposals, but that the 
operatives’ executives had felt unable to do so without 
having first referred the proposals to a vote of their 
members. The operatives, therefore, proposed that 
their notice to withdraw should be suspended for a 
period to enable this to be done, and ultimately it was 
agreed to suspend the same for six months and to 
adjourn the annual meeting of the Council pending a 
further report of the operatives as to the result of 
their proposed reference to their members, the adjourn- 
ment not to exceed six months.” 





According to news received from Berlin, the employers 
in the German building trades are asking the workers 
to agree to a wage reduction of 15 per cent., and 
negotiations are proceeding with the object of arriving 
at a new agreement on that basis. The employers 
contend that the present level of costs is too high, 
while the workers declare that wages are much too 
low already. In 1930, the trade unions say, the 
average wages of a worker were no more than 651. 
for a year. 





The Times correspondent at Riga states that the 
Central Trade Union Council in Moscow has announced 
its intention of working out a “ progressive piecework 
system,” by which, above a certain minimum, the 
rate of payment will rise progressively with output and 
each worker will be stimulated to exert the maximum 
of effort throughout his working time. Hitherto limits 
have existed beyond which workers were not allowed 
to receive extra payment for overtime. The Soviet 
Press says that the new system is intended to allow 
workmen full scope for individual rivalry and competi- 
tion to increase earnings. The Central Trade Union 
Council has drafted a decree to provide additional 
stimulus by paying bonuses for good work. The 
Supreme Economic Council! is required to create a 
special bonus fund of 60,000,000 roubles. 





An interesting comparison of the relative levels of 
wage rates at August, 1914 and December, 1930, has 
been made by the British Ministry of Labour. The 
figures are, of course, based on recognised full-time 
rates. Commenting upon the results, the Ministry 
says that both the amounts and the corresponding 
percentages of increase over pre-war rates show a 
wide diversity among different classes of workpeople. 
In some cases the increases in full-time weekly rates 
at the end of December, 1930, were equivalent to Jess 
than 20 per cent. on the pre-war rates. On the other 
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hand, they were equivalent in some cases to over 
100 per cent. on the pre-war rates. The information 
at the disposal of the Department is insufficient to 
enable the average percentage increase for all indus- 
tries and occupations to be calculated exactly, but it 
is estimated that at the end of December, 1930, weekly 
full-time rates of wages, for those classes of adult 
workpeople for which information is available, averaged 
between 70 per cent. and 74 per cent. above the level 
of August, 1914, as compared with 170 per cent. to 
180 per cent. at the end of December, 1920, when wages 
generally were at their highest level. As considerable 
reductions in normal weekly working hours were made 
in nearly all industries in 1919 and 1920, the percentage 
increase in hourly rates of wages, since 1914, is sub- 
stantially greater. While it is not practicable on the 
basis of available information to make any precise 
calculation, it seems probable that at the end of 
December, 1930, the average level of hourly rates was 
between 90 per cent. and 100 per cent. above that of 
August, 1914. These figures, it should be noted, 
relate to the wages of similar grades of workpeople at 
both dates. SS, 

In engineering, labourers’ weekly wages are 84 per 
cent. higher, and skilled men’s wages from 50 per cent. 
to 52 per cent. higher. Shipbuilding wages are 80 per 
cent. higher for labourers and from 45 per cent. to 
50 per cent. for skilled men. A long footnote explains 
the effect of the extension of the piece-rate system of 
payment in increasing actual earnings in the engineering 
industry. For unskilled labourers in the electricity 
supply industry (50 towns) the increase was 109 per 
cent., but a general reduction of wages by 3d. an hour 
took effect last January. 





Under legislation which the German trade unions 
are promoting, an undertaking employing more than 
twenty persons, which is closed down owing to change 
of ownership, will have to grant compensation to the 
employees and workers who are discharged in conse- 
quence of the change. The responsibility for the pay- 
ment of compensation is to rest primarily with the 
employer from whose service the employee or worker 
has heen discharged. In the event of a transfer of 
liabilities to another party, the liability for compensa- 
tion is to be borne by the transferee. Compensation 
is to be payable for a period of 13 weeks amounting to 
80 per cent. of the average rate of wages or salary 
payable during the last four complete working weeks 
previous to the amalgamation or transfer. During a 
further period of 13 weeks compensation equal to 
60 per cent. of wages is to be payable. The earnings 
from any other occupation followed during this period 
are to be regarded as the equivalent of half of the 
amount of compensation payable under the terms of 
the Bill. For the purposes of unemployment insurance, 
this compensation is to be regarded as earnings. The 
Courts may order the funds necessary for the payment 
of compensation under the Bill, or a guarantee, to be 
deposited. 





The new Chinese Factory Act, whose enforcement has 
been postponed until August 1, requires the allocation 
of a bonus or a share of profit to workers at the end of 
each year in which the working of the factory shows a 
surplus. Regulations to give effect to this provision 
are to be drawn up by the employers and submitted to 
the competent authority within two months after the 
coming into operation of the Act. 





The weekly official organ of the International Labour 
Office states that many German undertakings, both 
public and private, are at present working short time 
in order to avoid further dismissals, but reductions of 
hours for the purpose of finding work for unemployed 
persons are still rare. Employers are in general opposed 
to any systematic reduction, which, it is asserted, would 
involve an increase in the cost of production and would 
also give rise to technical difficulties. An experiment 
of this kind has, however, recently been carried out 
by the firm of Brinckman and Mergell, oil manufacturers 
of Harburg. On October 20, 1930, the management of 
this factory decided by agreement with the workers to 
reduce hours from eight to six in the day, wages being 
reduced in proportion at the same time. This measure 
made possible the re-engagement of 350 unemployed 
persons. In a pamphlet describing the results of the 
experiment the firm states that, not only was there no 
increase in the cost of production, but there was a 
distinct improvement in the output of the workers. 
The redistribution of work in shifts was carried out 
without difficulty. The amount of social charges 
increased by 1 per cent., but it is suggested that, if hours 
of work were more generally reduced, the consequent 
decline in unemployment would soon result in a reduc- 
tion of social charges. 


On November 20, 1930, the German Federation of 
Oil Manufacturers and the trade unions concerned, 
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adopted a joint declaration, recommending the tem- 
porary reduction of hours of work to 40 or 36 in the week, 
with a corresponding reduction in wages, for the purpose 
of finding work for unemployed persons. The recom- 
mendation was carried out by several oil factories in 
Mannheim and the Rhineland. 





A recommendation was adopted on November 4, 
1930, by the German Federation of Municipal and other 
Public Undertakings in favour of a reduction of hours of 
work, which should, so far as possible, be uniform in 
the same locality, and the strict compensation of over- 
time by time off. In this instance also, the workers’ 
representatives accepted a proportionate decrease in 
wages. Measures to give effect to this recommendation 
have already been adopted in Pomerania and in Berlin, 
Frankfurt and Hamburg. The municipal undertakings 
of Berlin thus replaced in employment, in January last, 
2,000 unemployed persons who were mainly dependent 
on municipal relief, and at the same time prevented 
1,500 dismissals which would otherwise have become 
necessary. In Hamburg it is estimated that the 
reduction of hours will make it possible to take on 
1,500 unemployed persons. 


The coal situation has become so involved that it is 
difficult to tell whether the industry is nearer to, or 
further from, a solution of its problems. The Miners’ 
Federation of Great Britain having vetoed the “ spread- 
over” of working hours, it nominally became illegal on 
Wednesday, under the Coal Mines Act, to work shifts 
of more than 7} hours’ underground. The Scottish 
Mineworkers’ Union has, however, decided to ignore 
the veto, and to adhere to the agreement with the coal- 
owners, under which it has been undertaken to work 
eleven 8-hour days a fortnight instead of twelve 74-hour 
days, until the end of June. At a meeting in Glasgow, 
on Monday, of the Executive Committee, this decision 
was reported, and it was resolved to ask the Miners’ 
Federation to reconsider the question of the veto. 
Scotland, of course, is not the only area in which 
continuance of the “ spread-over ” is desired, but if the 
matter is to be considered anew another national dele- 
gate conference will have to be called. At the time of 
writing, the Executive Committee of the Federation 
appears to be more concerned about a new Minimum 
Wage Act, for on Tuesday it had a discussion on the 
subject at the House of Commons with the miners’ 
members of Parliament. When the terms of new 
legislation have been decided upon, the Government, 
it is understood, will be pressed to embody them in a 
Bill. 





The International Labour Office’s organ, Industrial 
and Labour Information, states that a report recently 
submitted to the directors of the German Public Works 
Company, by the managing committee, gives an account 
of the work of the institution, since it was established 
in August, 1930. The object of the company, which 
enjoys a large measure of independence, is to obtain 
private capital for the purpose of carrying out relief 
works to absorb the unemployed. Hitherto it has 
confined itself to granting loans out of its own funds, 
but the report states that large capital issues will 
shortly be made. The loans which the company has 
made out of its own funds of 45 million marks now 
amount to 29 million marks. More than half of these 
credits have been used to assist large-scale works such 
as dams, schemes to regulate rivers, electrification 
works, road making and local railways. 





The company recently granted 4 million marks to a 
public utility company, which was formed in Saxony 
to carry out an extensive scheme of water supply. As 
every loan granted by the company implies that credits 
of an equal amount will be granted by the States, that 
contributions will be made by the Employment 
Exchanges and Unemployment Insurance Institute, 
and that the bodies which undertake the works, whether 
local authorities, federations of such authorities, or 
provincial bodies, &c., will bear their share of the cost, 
it is probable that more than 100 million marks have 
now been devoted to relief works. 








THE WuitwortH Socrety.—The eighth annuai com 
memoration dinner of the Whitworth Society was held 
on March 23 last, at the Holborn Restaurant, Kingsway, 
London, W.C.2. After the silent toast to the memory 
of Sir Joseph Whitworth, “‘ Success to the Whitworth 
Society ’’ was proposed by Mr. W. M. Selvey and res- 
ponded to by the President, Sir Henry Fowler, who 
occupied the Chair. In the course of his speech, Sir 
Henry announced that Prof. F. C. Lea, of Sheffield Uni- 
versity, had accepted nomination as president-elect, to 
take office in July next, and that the summer meeting of 
the Society would be held in Sheffield upon a date to be 
announced subsequently. Messrs. W. Sisson and W. H. 
Fowler also spoke, and regret was expressed at the 
enforced absence of Dr. H. 8. Hele-Shaw, F.R.S., as the 
result of his recent motor-car accident. 











WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number given being quoted in each case. 


Water Pumps.—The supply and erection of six centri- 
fugal feed-water pumps, together with electric motors, 
steam turbines, accessories, and piping for a new steam 
boiler plant. Four of the pumps are to have a capacity 
of 200 tons an hour, and two of 100 tons anhour. Three 
are to be driven by electric motors utilising three-phase, 
alternating-current supply at 2,000 volts, 50 cycles, 
and three by steam turbines. The Copenhagen Lighting 
Department, Denmark; April 20. (Ref. No. G.X. 
10,261.) 


Boilers.—A firm of automatic fuel-oil burner manu- 
facturers in Toronto, wishes to be placed in touch with 
United Kingdom manufacturers of boilers suitable tor 
use in connection with fuel-oil heating units. (Ref. No. 
C.X. 10,260.) 

Cab-Tyre Sheathed Cables.—The supply, on an annual- 
rate basis, of single-core, twin-core, flat and circular 
twin-core, and flat and circular three-core rubber-insu- 
lated cab-tyre sheathed cables, in sizes from 1/-036 
to 19/-064. The Chief Controller of Stores, Indian 
Stores Department, Engineering Branch, New Delhi; 
April 13.. (Ref. No. A. 10,855.) 

Lead-Sheathed Cables.—The supply, under an annual 
rate contract, of single-core, flat and circular twin-core 
and three-core, and single two- and three-core with 
bonding wire, rubber-insulated lead-sheathed cables in 
sizes from 1/-036 to 19/-064. The Chief Controller of 
Stores, Indian Stores Department, Engineering Branch, 
New Delhi; April 20. (Ref. No. A.10,856.) 

Firebricks.—A firm in Vancouver, British Columbia, 
desires to be placed in touch with United Kingdom 
manufacturers of firebrick, for use in the flues of a 
metallurgical furnace. (Ref. No. B.X. 7,045.) 


NOTES FROM THE NORTH. 
GLasGow, Wednesday. 

Scottish Steel Trade.—There ha» been no material 
change in the state of the Scottish steel trade since last 
report, and makers, generally, are finding things very 
hard. With no improvement in the shipyards there is only 
a very small demand from that quarter, but consumers 
of structural steel are sending in a few more orders of 
iate, and there are prospects of that outlet improving even 
further, In the black steel-sheet trade there is rather 
more doing in the thinner gauges, but the heavier sorts 
move very slowly. Producers of galvanised sheets have 
not been doing too well recently, and although shipments 
overseas are fair, they fall far short of what was antici- 
pated about this time, as foreign buyers are acting with 
great caution just now. Prices show no change and 
are as follows :—Boiler plates, 10/, 10s. per ton; ship 
plates, 87. 15s. per ton; sections, 8/. 7s. 6d. per ton; 
black steel sheets, } in., 81. per ton; and galvanised 
corrugated sheets (No, 24 gauge), I1/. 7s. 6d. per ton, 
all delivered at Glasgow stations. 


Malleable-lron Trade.—A dull state continues to 
prevail in the malleable-iron trade of the West of Scot- 
land, and makers are poorly off for specifications, while 
inquiries are neither numerous nor of any volume. The 
re-rollers of steel bars are rather better off for work this 
week, and it would appear as if the recent reduction in 
prices had helped to induce a little more business. The 
following are the current market prices :—‘t Crown ” 
bars, 10/. 5s. per ton for home delivery, and 9/. 15s. per 
ton for export ; re-rolled steel bars, 6/. 10s. per ton for 
home delivery, and 61, 7s. 6d, per ton for export. 





Scottish Pig-Iron Trade.—No improvement of any kind 
falls to be recorded in connection with the pig-iron trade 
of Scotland, and producers are finding things very 
difficult at the present time, The limited output of the 
furnaces in blast can barely be absorbed, and stocks 
show a tendency to increase. The import from India 
continues. To-day’s market quotations are as follow :— 
Hematite, 74s. per ton delivered at the steel works ; 
foundry iron, No. 1, 76s. per ton, and No. 3, 73s. 6d. 
per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, March 28, amounted to 1,430 tons. Of 
this total 1,131 tons went overseas and 299 tons coast- 
wise. During the corresponding week of last year the 
figures were 1,540 tons overseas and 118 tons coastwise, 
making a total shipment of 1,65% tons. 


Wages in the Iron T'rade.—Th» following intimation 
has been made to Messrs. Thomas Petrie and Owen 
Coyle, joint secretaries of the Scottish Manufactured Iron 
Trade Conciliation and Arbitration Board, by Sir John M. 
MacLeod, Bart., C.A., Glasgow :—‘‘In terms of the 
remit I have examined the employers’ books for January 
and February, 1931, and I certify that the average net 
selling price brought out is 10/. 9s. 0-608d."" This means 
that there will be no change in the wages of the workmen, 


““MeTALLI LEGGERI.”"’-—A new illustrated monthly 
publication in the Italian language, devoted to the 
consideration of the manufacture and applications of 
the light alloys, has recently made its appearance. The 
offices of the periodical are at Via Pace, 19, Milano, Italy. 





ENGINEERING. 





BOOKS RECEIVED. 

United States Bureau of Mines. Technical Paper No. 479. 
A Study of the Production of Activated Carbon from 
Various Coals and Other Raw Materials. By A. C. 
FIELDNER and others. [Price 10 cents.) No. 480. 
Intensities of Odours and Irritating Effects of Warning 
Agents for Infl ble and Poi, Gases. By S. H. 
Kratzand E. J. TaLBertT. [Price 10 cents.) No. 485. 
Timbering Regulations in certain Coal Mines of Penn- 
sylvania, West Virginia, and Ohio. By J. W. Paut and 
others. [Price 10 cents.] No. 487. Chemistry of 
Leaching Covellite. By J. D. Sutttvan. [Price 5 
cents.] Washington: Government Printing Office. 

The High Speed Internal-Combustion Engine. By 
Harry R. Ricarpo. London: Blackie and Son, 
Limited. [Price 30s. net.] 

A Tribute to Michael Faraday. By RoLLto APPLEYARD. 
London: Constable and Company, Limited. [Price 
7s. 6d. net. ] 

Strength of Materials. Part I. Elementary Theory and 
Problems. Part II. Advanced Theory and Problems. 





By 8S. TimosHenKo. London: Macmillan and 
Company, Limited. [Price, Part I, 15s. net, Part II, 
188. net. ] 

Advanced Calculus. By the late Grorck A. GrBson. 
London: Macmillan and Company, Limited. [Price 
20s. net. ] 


Société D’ Editions 
[Price 45 


Les Flottes de Combat, 1931. Paris: 
Géographiques, Maritimes et Coloniales. 
francs. } 

United States Geological Survey. Bulletin No. 813—D. 
Notes on the Geology of Upper Nizina River, Alaska. 
By F. H. Morrir. [Price 15 cents.] No. 817. Boun- 
daries, Areas, Geographic Centres and Altitudes of 
the United States and the Several States. By E. M. 
Dovetas. [Price 50 cents.] No. 821-A. A Graphic 
History of Metal Mining in Idaho. By C. P. Ross. 
[Price 10 cents.] No. 822-C, Bitumi Sandst 
near Vernal, Utah. By E. M. Srrexer. [Price 10 
cents.] No. 824-A. Mineral Industry of Alaska in 
1929, and Administrative Report. By P. S. Smrru. 
[Price 20 cents.] Washington: Government Printing 





ce. 
Tables Annuelles de Constantes et Données Numériques. 


Art de L’Ingénieur et Métallurgie. Resistance des 
Matériaux et Données Numériques Diverses. By 
L. Descrorx. Paris: Gauthier Villars et Cie. 


Business Leadership. Edited by Henry C. MErToatr. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
10s. 6d. net.] 

Land Drainage and Flood Protection. 
EtcHEVERRY. London: McGraw-Hill 
Company, Limited. [Price 15s. net.] 

The Elementary Theory of Tensors with Applications to 
Geometry and Mechanics. By Tracy YERKES THOMAS. 
London: McGraw-Hill Publishing Company, Limited. 
[Price 10s. net. ] 

Theory and Electrical Drive of the Loom. By R. H. 
Witmor. London: Sir Isaac Pitman and Sons, 
Limited. [Price 8s. 6d. net.] 

Imperial Institute: Mineral Resources Department. A 
Survey of the Mineral Position of the British Empire. 
London: His Majesty’s Stationery Office. [Price 
2s. net.] 

Department of Overseas Trade. Economic Conditions in 
the Republics of Guatemala, Honduras, and Nicaragua. 
October, 1930. London: His Majesty’s Stationery 
Office. [Price 2s. 3d. net. ] 

The Navies of To-day and To-morrow. <A Study of the 
Naval Crisis from Within. By Captain BERNARD 
AcwortH. London: Eyre and Spottiswoode (Pub- 
lishers), Limited. [Price 8s. 6d. net.] 

Handbuch der Experimentalphysik. Vol. 1V. Hydro und 
Aero-Dynamik. Part I. Strémungslehre und Allige- 
meine Versuchstechnik. Edited by Lupwic SCHILLER. 
Leipzig: Akademische Verlagsgesellschaft m.b.H. 
{Price 68 marks. ] 


By BerRNarp A. 
Publishing 


Grundziige der Technischen Schwingungslehre. By Dr.- 
Ing. Orro Férri. Second edition, revised. Berlin: 
Julius Springer. [Price 8-25 marks. ] 

The Motor-Buat Manual. London: Temple Press, 
Limited. [Price 5s. net.] 


Abfluss-Untersuchungen und Berechnungen fiir Uberfalle 
an Scharfkantigen Wehren. By Dr.-Ing. Cur. KEnt- 
NER. Berlin: Wilhelm Ernst und Sohn. [Price 
4-20 marks. ] 

University of Illinois. Engineering Experiment Station. 
Bulletin No. 217. Washability Tests of Illinois Coals. 
By Atrrep C, CALLEN and Davip R, MITCHELL. 
[Price 60 cents.] No. 218. The Friability of Illinois 
Coals. By CLoype M. Smiru. [Price 15 cents.] 
Urbana, Ill.: University of Lllinois. 

United States Bureau of Standards. Research Paper 
No. 243. Mechanism of Heat Flow in Fibrous Materials. 
By J. L. Fixcx. [Price 5 cents.] No, 258. The 
Freezing Point of Nickel as a Fixed Point on the Inter- 
national Temperature Scale. By H. T. WENSEL and 
W. F. Roeser. [Price 5 cents.} Washington: 
Government Printing Office. 

Unifiow, Back-Pressure. and Steam-Extraction Engines. 
By Eng.-Lieut.-Com. T. ALLEN. London: Sir Isaac 
Pitman and Sons, Limited. [Price 42s. net.] 





PERSON AL,—Messrs. Alfred Herbert, Limited, Coventry, 
have been appointed sole agents for the sale of Zeiss 
fine measuring instruments in Great Britain, Northern 
Ireland and the Irish Free State.—Messrs. Fried. Krupp 
Grusonwerk A.-G., Magdeburg-Buckau, and Messrs. 
Andreas Machinery Manufacturing Company, Miinster, 
both of whom specialise in cement-factory plant, have 
amalgamated as regards this particular branch of their 
activities. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade,—Sales of Cleveland pig are 
still few and small, and are largely contined to direct 
business between ironmasters and home consumers. 
Export demand is still very light, and merchants, 
under their terms of contract with producers, are pro- 
hibited from dealing extensively with principal home 
customers, and with pig consumers in Scotland. Makers 
would readily grant substantial price concessions to 
firms beyond the Tweed, who, however, continue to 
cover their needs largely by purchases of cheap Con- 
tinental and Indian iron. Little of the Cleveland-pig 
limited output is available for the market after producers 
have made provision for their own consuming depart- 
ments, and stocks are not of embarrassing dimensions. 
A cheering feature of the position is the fading disin- 
clination of customers to negotiate for forward supplies. 
One or two contracts over the second quarter of the 
year are understood to have been made. For home 
purposes, makers’ fixed minimum figures stand: No. | 
grade, 6ls.; No. 3 g.m.b., 58s. No. 4 foundry. 
57s. 6d.; and No. 4 forge, 57s. 

Hematite——Makers have no fixed prices for East 
Coast hematite pig, and quotations are irregular, with 
the tendency downwards, Producers are, however, 
unwilling to name below the basis of ordinary qualities 
at 67s. 6d., though buyers claim they can satisfy their 
needs on lower terms. Merchants are competing as best 
they can for export trade, and are making a few small 
overseas sales. They would accept home orders at 
below makers’ quotations, if they were not precluded 
from so doing by their terms of contract with producers. 

Foreign Ore.—A little business is reported in foreign 
ore. Best rubio is quoted 16s. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke con- 
tinues plentiful, and prices are easy. Local users are not 
tempted by offers of good average qualities at 16s. 
delivered here. 

Manufactured Iron and Steel—Recognised market 
rates for finished iron and steel are steadily upheld, and. 
in some branches, business is slowly expanding. Further 
welcome orders for steel rails have been booked. Branches 
producing shipbuilding requisites are still urgently in 
need of work. Common iron bars are 10/1. 10s.; best 
bars, 111. ; double best bars, 11/. 10s. ; treble best bars. 
121.; packing (parallel), 8/.; packing (tapered), 101. ; 
steel billets (medium), 7/. 2s. 6d.; steel billets (hard), 
7l, 12s, 6d.; iron and steel rivets, 111. 58.; steel ship 
plates, 81. 15s. steel angles, 8/. 7s. 6d.; steel joists. 
8l. 15s. ; heavy sections of steel joists, 8/. 10s. for parcels 
of 500 tons and over and 91. for smaller lots ; fish plates. 
127. 10s.; black sheets (No. 24 gauge), 8/. 10s. ; and 
galvanised corrugated sheets (No. 24 gauge), 111. 

Scrap.—Scrap is slow of sale. Demand for heavy 
steel has fallen away, and 45s. is now a full quotation. 
Borings are 25s. ; turnings, 30s. ; light cast-iron 37s. 6d. : 
heavy cast-iron, 47s. 6d.; and heavy machinery metal. 
498, 


be 5 








ENGLAND TO AUSTRALIA TELEPHONE.—The_ two- 
thousandth telephone call between this country and 
Australia was effected in the last week of February. The 
use of this service, which was inaugurated on April 30. 
1930, is increasing daily. 

Contracts.—The entire heating and _ ventilating 
system on the S.S. Empress of Britain, the new liner of 
Messrs. Canadian Pacific Steamships, Limited, has been 
arranged and supplied by Messrs. Thermotank Limited, 
Helen-street, Govan, Glasgow, S.W.1. The installation 
comprises upwards of 130 Thermotank units, including 
the engine and boiler-room fans, and about 10 miles of 
trunking.—Messrs. Richard Dunston, Limited, Thorne, 
near Doncaster, have received an order for two large 
steel lighters, to be specially designed and_ heavily 
constructed for service at Hull.—Messrs. H. Tollemache 
and Company, Canada House, 4-5, Norfolk-street, Strand, 
London, W.C.2, have received an order from Messrs. 
Selection Trust, Limited, for pulverised-coal plant for 
the operation of the copper-smelting and refining plant 
at their Roan Antelope Mines, Rhodesia.—Messrs. The 
British Thomson-Houston Company, Limited, Crown 
House, Aldwych, London, W.C.2, have secured large 
orders for Mazda gas-filled lamps from the Southern 
Railway and the London and North Eastern Railway 
Companies.—The War Office has placed a contract for a 
complete boiler unit for Woolwich Arsenal with Messrs. 
John Thompson Water Tube Boilers, Limited, Wolver- 
hampton. The London County Council has placed a 
contract with the same firm for two complete boiler units 
for London County Hall.—Messrs. Ruston and Hornsby, 
Limited, Lincoln, have just received an order from Messrs. 
The Elgin Electric Supply Company, Limited, for a 
600 b.h.p., six-cylinder Ruston vertical airless-injection, 
cold-starting oil engine. This is the fourth Ruston 
engine to be installed at the Elgin station.—Messrs. 
The Parsons Oil Engine Company, Limited, Town Quay 
Works, Southampton, have received an order from the 
Electricity Department, Aden, for one of their stand-by 
plants for a pumping station near Aden. This comprises 
a Parsons H6S engine, coupled to a 25-kv.-a. alternator 
on a combined bed plate. The Southampton Gas Company 
has placed a repeat order for another portable plant with 
a 30-h.p. Parsons engine and a two-cylinder compressor. 
—Messrs. Sir William Arrol and Company, Limited, 
Glasgow, have received an order for two 35-tons and one 
15-tons overhead electric travelling cranes, ten 4-tons 
monorail cranes, and one 5-tons crane conversion, from 
The Madras and Southern Mahratta Railway. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—The results of the quarter just ending 
have been disappointing. Good business has been done 
in special materials, semi-manufactured, and finished 
products, headway having been made, in the home mar- 
kets at least, in face of renewed competition from abroad. 
Gross turnover. however, has failed to improve owing 
mainly to the lethargy in the heavy industries, and on 
balance, conditions are possibly a shade worse than before 
the Christmas stoppage. The maintenance of a growing 
army of unemployed, which directly or indirectly has 
to be borne by active industry and wage earners who have 
retained their jobs, proves a severe handicap against 
recovery. Big concerns which had managed to pay a 
dividend despite depression, find themselves compelled 
to carry forward their small balance of profit. The holi- 
day stoppage will at least be as long as usual: in some 
cases resumption may be deferred for longer than the 
average period. In primary materials conditions show 
little sign of change. Buying continues mainly on a 
hand-to-mouth basis, with prices in favour of users. 
Bulk steel is a difficult medium. In both basic and acid 
varieties, forward business is lacking, and furnaces are 
operating much below capacity. Depression in iron and 
steel scrap is unrelieved, while steelmaking alloys are 
freely offered. Quotations: Siemens acid billets, 
91. 10s. ; hard basic, 81. 128. 6d. to 91. 2s. 6d. ; medium 
hard basic, 77. 2s. 6d. to 71. 12s. 6d.; soft basic, 67. 5s. ; 
Derbyshire foundry pig iron, 66s.; Derbyshire forge 
iron, 63s. ; crown iron bars, 107. 5s.; iron hoops, 121. ; 
steel hoops, 9/. 10s. ; soft wire rods, 71. 15s. ; basic scrap, 
45s. In the heavy engineering section, good progress 
is being made with schemes of rationalisation or amalga- 
mation. Definite steps are being taken towards a 
reduction in basic costs with a view to assisting revival. 
Steel lighters have been ordered for delivery to Hull. 
A heating scheme for a new welfare hospital has been 
completed, boilers for cooking and laundry purposes 
having been fitted with oil-firing apparatus. London 
ironmongers and tool merchants, who, this week, visited 
Sheffield, were impressed by the latest processes in 
hacksaw production. Incidentally, this is a branch which 
continues to forge ahead and procure business at the 
expense of foreign rivals. The latest inventions in 
physical apparatus for the assistance and promotion of 
scientific research are to be seen at Sheffield University. 
These include a new medical instrument for measuring 
the depth of sleep; delicate weighing apparatus which 
records the weight of a dot made with a lead pencil on a 
sheet of paper; portable X-ray apparatus; and glass 
which will not crack if cold water is poured on it when 
it is red hot. 


South Yorkshire Coal Trade.—Cold weather coupled 
with quota restrictions, is having a marked effect on 
household prices, which during the past week have 
shown advances ranging from 6d. to 1s. 9d. per ton. 
Best quality house coal is in short supply. Orders are 
being filled from deliveries from neighbouring districts. 
Similar conditions obtain in industrial fuel, except that 
prices are steadier. Industrial users express dissatis- 
faction at having to take outside supplies. Export 
business is considerably firmer. Some difficulty is 
reported in meeting orders on shipping account owing to 
exporting pits having exhausted their Quotas. Slacks are 
in demand to cover holiday requirements, and an active 
business is passing in coking smalls. There has been some 
pressure on deliveries to gas undertakings and for central 
heating purposes. Quotations: Best branch hand 
picked, 25s. 6d. to 27s.; Derbyshire best brights, 24s. 
to 26s.; Derbyshire best house, 22s. to 23s.; screened 
house coal, 19s. 6d. to 20s. 6d.; screened house nuts, 
16s. 6d. to 17s. 6d.; Yorkshire hards, 15s. to 16s. 6d. ; 
Derbyshire hards, 15s. to 16s. 6d.; rough slacks, 9s. 
to 10s.; nutty slacks, 7s. to 8s.; smalls, 4s. 6d. to 
6s. 6d. 











Tar THomas Gray Memoria Trust.—Under the will 
of the late Mr. T. L. Gray, the Royal Society of Arts has 
been appointed residuary legatee of his estate for the 
purpose of founding a memorial to his father, the late 
Mr. Thomas Gray, C.B., who was for many years Assistant 
Secretary to the Board of Trade (Marine Department). 
The objects of the Trust are ‘‘ The advancement of the 
Science of Navigation and the Scientific and Educational 
Interests of the British Mercantile Marine.’ A prize of 
1007. is offered to any person who may bring to the 
notice of the Council of the Society a valuable improve- 
ment in the science or pret of navigation, proposed 
or invented by himself in 1930 and 1931. A further 
prize of 100/. is offered for an essay ony “‘ The Stability of 
Ships, with Special Reference to the Particulars which 
should be Supplied by Shipbuilders, and also the Value of 
any Mechanical Devices for Ascertaining the M.G., with 
which you are Acquainted.’’ Competitors must forward 
their proofs of claim in the case of the invention, or 
their essays, before December 31, to the secretary, Royal 
Society of Arts, John-street, Adelphi, London, W.C.2, 
from whom full particulars may be obtained. In the 
1930 competitions, 29 entries were submitted for the 
‘inventions ’’ prize, which were awarded to Messrs. C. A. 
and D. A. Stevenson, of Edinburgh, for their invention, 
“The Talking Beacon.” This is installed at Cumbrae 
Lighthouse and consists of an ingenious combination of 
fog signal and wireless transmitter. Essays to the 
number of 151 were received, on, ‘The Training of 
Apprentices and Cadets with a View to their Becoming 
Efficient Officers in the Merchant Service.’’ A prize of 
701. was awarded to Mr. J. A. S. Halcrow, Lerwick, 
Shetland Islands, and another of 30/. to Lt.-Comdr. 
D. A. Stride, R.N. 
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NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 


Diesel Engined Omnibuses.—Following exhaustive 
tests carried out in the last three months with a Crossley 
double-decked motor omnibus, fitted with a Diesel engine, 
manufactured by Messrs. L. Gardner and Sons, Limited, 
of Patricroft, the Manchester Corporation Transport 
Department has placed an order with Messrs. Crossley 
Motors, Limited, of Gorton, Manchester, for four 
additional machines of the same type. In the experi- 
mental period the omnibus, Mr. R. Stuart Pilcher, 
manager of the Transport Department states, has proved 
completely satisfactory, and has shown a saving at the 
rate of 300/. a year on running costs compared with the 
ordinary petrol-driven machine of similar type and 
seating capacity. Messrs. Crossley Motors, Limited, 
are receiving substantial inquiries for oil-engined omni- 
buses, and further orders from other municipalities are 
likely. | Already machines of this description have been 
supplied to three or four leading omnibus working 
authorities in the North of England. 


Orders for Gas Plant Manufacturers.—Firms in the 
Manchester neighbourhood, specialising in the manufac- 
ture of gas and chemical works plant and equipment, 
who have kept fairly employed for a considerable time, 
continue to secure useful new orders. Messrs. The West 
Gas Improvement Company, Limited, who have several 
important contracts on hand have strengthened their 
order book with a contract for the remodelling of the 
2,000,000 cub. ft. capacity carbonising plant at Elswick 
Works of. the Newcastle and Gateshead Gas Company, 
Limited. The plant to be introduced is of the vertical 
retort type. Messrs. R. and J. Dempster, Limited, also 
of Manchester, are to resheet a large gasholder at the 
Manchester Corporation Gas Department, Droyls- 
den; and another contract placed by the Department 
is with Messrs. Ashmore, Benson, Pease and Company, 
Limited, of Stockton, for extensive repairs to the Brad- 
pord-road Works gasholder. 


General Outlook.—In most sections of the iron and steel 
and allied industries a fairly quiet spell is anticipated 
till after the Easter holiday. In the North Lancashire 
and Cumberland area, prospects are fairly bright. The 
whole of the make of the eight furnaces in blast in the 
Workington and Ulverston section is being readily dis- 
posed of, and orders, chiefly for rails, ensure steady work 
at the local steelworks for eight or nine weeks. Messrs. 
Mur-Ray Signs, Limited, of Fallowfield, Manchester, have, 
it is stated, secured control of Messrs. The Neonlight Com- 
pany, of London, which holds the British rights for the 
manufacture of neon tubes used for sign illuminations. 
The London works will be continued and plant is to be 
installed at Manchester to deal with north-country 
orders. The steelworks and blast-furnace plant at the 
Wigan works of Messrs. The Lancashire Steel Corporation 
Limited, which were closed down some time ago in con- 
nection with the Corporation’s rationalisation scheme, 
are shortly to be dismantled. Following the resolution 
of protest against the proposed engineering wages “‘ cuts ”’ 
by Manchester operatives, members of the Oldham and 
District Engineering and Allied Trades Joint Committee 
have similarly expressed their disapproval of the 
suggested wages reductions and alterations in working 
conditions. 








Roya Society oF Arts COMPETITION OF INDUSTRIAL 
Desiens.—Particulars of the eighth annual open Compe- 
tition of Industrial Designs, to be held at the Imperial 
Institute, South Kensington, London, 8.W.7, in June, 
1931, have now been issued, and can be obtained from 
the secretary of the Royal Society of Arts, John-street, 
Adelphi, London, W.C.2. Intending competitors must 
apply to the secretary of the Society, between May 1 
and 9, for the necessary entry forms, which must be 
returned by May 22. The designs will be received at 
the Imperial College of Science and Technology, Imperial 
Institute-road, S.W.7, from June 8 to 10. Scholarships 
and prizes amounting in all to about 1,600/. are offered in 
connection with the 1931 competition. The subjects 
include designs for a ceiling light for a restaurant and for 
a kinema, electric-light fittings for a lounge, the entrance 
lobby to a bank, the suite rooms of a large liner, and 
designs for posters, showcards, window and lorry bills 
and Press illustrations. The report of the seventh 
annual competition, held in 1930, has recently been 
published, and is also obtainable from the secretary of the 
Royal Society of Arts. 





Tue PurE Rivers Socrety.—The main activities of 
the Pure Rivers Society are in connection with the in- 
vestigation of complaints of pollution and in the giving 
of advice to its members, and to the general public. 
It has issued, from time to time, pamphlets and advisory 
memoranda, and, by means of letters to the Press, has 
endeavoured to enlighten the nation as to the evil of 
tiver pollution. The Society was formed in London in 
October, 1926, and it is stated in its first annual, which 
was issued recently, that it has always been the policy of 
the Society not to hamper industry and to discourage 
litigation or appeals to the Courts. Peaceful persuasion, 
the writer goes on to say, has, in most cases had the 
desired effect, although there have been cases in which 
more drastic steps have been advised. The Society is to 
be congratulated on its tactful and far-sighted methods. 
The Society has made good progress since its formation, 
and, at the present time, it is estimated that. with its 
affiliated societies and personal members, over 200,000 
persons are included in its membership. The honorary 
secretary is Mr. T. W. Gomm, 1, Lincoln’s Inn Fields, 
London, W.C.2. 


453 





NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.— Yorkshire 
Branch. Graduates’ Section: Wednesday, April 8, 7.30 
p-m., Hotel Metropole, Leeds. Annual Lecture. ‘‘ Simil- 
arity in Engineering Design,” by Prof. F. C. Lea. 


INSTITUTE OF MARINE ENGINEERS.—Junior Section : 
Thursday, April 9, 7 p.m., 85, The Minories, E.C.3. 
‘“* Developments in Powdered Fuel Burning,” by Mr. E. R. 
Chamberlain. 


INSTITUTION OF STRUCTURAL ENGINEERS.—Yorkshire 
Branch: Thursday, April 9, 7 p.m., Hotel Metropole, 
Leeds. ‘‘ Sydney Harbour Bridge,” by Mr. J. 8. Lewis. 


InsTITUTE OF Metats.—London Local Section : Thurs- 
day, April 9, 7.30 p.m., Society of Motor Manufacturers 
and Traders, Limited, 83, Pall Mall, S.W.1, Annual 
General Meeting. Open discussion on ‘‘ The Eifects of 
Re-Melting and the Use of Scrap.” 


JUNIOR INSTITUTION OF ENGINEERS.—Friday, April 10, 
7.30 p.m., 39, Victoria-street, S.W.1, ‘* Practical Talk on 
Difficulties in Power Transmission by Belt and How to 
Overeome Them,” by Mr. F. Russell. 








NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 


The Coal Trade.—With an improvement in the tonnage 
position at the docks, coal loading has been more active 
of late, and with shippers keen to get vessels away before 
the holidays, stemming has been facilitated. Supplies of 
coal are, however, ample to meet requirements, and 
practically all classes of large and small are readily 
available at the miniyium prices based on 20s. for best 
Admiralty large, and, 138. 6d. for best bunker smalls. 
Some of the Monmotithshire larges. are, however, 
relatively well placed, owing to an expansion in inland 
requirements, but most collieries experience difficulty 
in working regularly, because of the lack of demand for 
smalls, and the consequent shortage of empty wagons, 
due to trucks being held up laden with coal. Tenders 
have to be deposited by Tuesday for the Egyptian 
State Railways’ requirements of 300,000 tons of large coal 
delivered at Alexandria over June-September, and in 
view of the competition of foreign countries, the result 
of the tendering is being awaited with keen interest, 


The Cockpit of Political Strife-—In his address to the 
Cardiff Chamber of Commerce on his election as President 
for the ensuing year, Mr. D. Rupert Phillips, J.P., of 
Messrs. Franklin Thomas and Company, Limited, coal 
exporters, shipbrokers and pitwood importers, said that 
since 1915, the mining industry had been the cockpit 
of political strife, and it was impossible accurately to 
measure the injury which had been done by the pursuit 
of political objects by trade unions, and by the encour- 
agement given to their mischievous activities by the 
politicians. Amateurs had interfered in the conduct of 
business affars, while competent and experienced men 
of business, had perforce, had to stand aside and 
acquiesce in decisions which had caused them the gravest 
forebodings. Legislative and administrative actions by 
the State had imposed crippling disabilities on the pro- 
ductive power of industries and had thereby directly 
diminished the wealth of the nation. The coal-mining 
industry had, to an exceptional extent, suffered from that 
form of interference, and had been left to fight the battle 
of maintaining an export trade against other countries 
with one hand tied. Personally, he was not unduly pessi- 
mistic of the future. In a large measure the present 
depression was the result of world causes, mainly of a 
temporary character, and a revival was inevitable, once 
those temporary causes had run their course, world 
prices stabilised and confidence restored. Furthermore, 
in spite of the great progress made by combines in post- 
war years, there was still room for the firm with a small 
turnover. The ultimate test was that of efficiency, and 
efficiency was not the prerogative or monopoly of any 
particular form of organisation. 








Tue Late Mr. K. H. W. Hunter.—We regret to an- 
nounce the death of Mr. Kenneth Henry Windle Hunter, 
on March 22, in Calcutta, after an operation for appen- 
dicitis. Mr, Hunter, who was a director and the assistant 
general manager of Messrs. Associated Electrical Indus- 
tries (India), Limited, had been closely allied with the 
activities of Messrs. The British Thomson-Houston 
Company, Limited, in India since 1919. Mr. Hunter 
was born on December 10, 1889, and received his educa- 
tion at Burton-on-Trent Grammar School, and his training 
at Birmingham University from 1910 to 1913. In this last 
year he gained the B.Sc. degree in mechanical and elec- 
trical engineering. He entered the service of the British 
Thomson-Houston Company in August, 1913, first in the 
test department and works, and subsequently in the 
engineering and export departments, In August, 1919, 
he joined Messrs. the British Thomson-Houston Company 
(India), Limited, and, in February, 1921, became manager 
of the Cawnpore office. In November, 1924, he became 
manager of the head office, in Calcutta, and assistant 
general manager for the whole of the company’s Indian 
business. For some years he was a director of the Com- 
pany. On the formation of Messrs. Associated Electrical 





Industries (India), Limited, at the beginning of the 
present year, Mr. Hunter continued to act as manager of 
the Calcutta office and was appointed a director of the 
new Company. He was a founder associate member of 
the Institution of Engineers, India, and had been elected 
an associate member of the Institution of Electrical 
Engineers as recently as 1929, 
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THE UTILISATION OF COKE. 


Lams’s Chinaman discovered the process of 
roasting pig by burning down his house. So little 
advanced was he in civilised practices that it may 
be doubted whether he took the elementary precau- 
tion of first insuring the premises, and the method 


-|remains the arch-type of indefensible extrava- 


gance. It has been suggested more than once, 
however, that the practice of burning coal in order 
merely to obtain the benefit of the heat generated 
is, at least, a comparable sort of extravagance. 
Coal contains so many valuable commodities within 
its complex structure that a process by which all 
of them are abandoned into space, for the sake of 
the heat or power evolved, would seem open to the 
gravest suspicion. So much may be regarded 
nowadays as accepted opinion, even though it may 
be far from having been translated into general 
practice. But, in spite of the study and experience 
that have been devoted to the question, we still seem 
some way from knowing what in fact are the best 
uses to which coal can be put. This may not be 
a surprising result. Both technically and econo- 
mically the problem is affected by an endless 
number of variables, the value, and sometimes 
even the nature, of which are at present unknown. 
The use of coal is a major economic problem, and 
when once a start is made on breaking it up into 
other substances, it is extraordinarily difficult to 
keep such a balance between them in, both volume 
and price, that they will all be consumed at roughly 
the same sort of rate. It cannot be said, indeed, 
that one class of these products—gas, liquid, or 
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solid—is more important than another. Each of 
them has to be brought to account in every problem. 





ing that at the present stage of knowledge more in- 
formation is wanted particularly in regard to coke. 

In each of the two great carbonising industries, 
those of gas making and of coke-oven working, 
the majority of the coal remains as coke, but the 
amount of volatile material that is retained in 
the coke, and of oil that can be separated from it, 
vary within wide limits, according to the process 
used and the material carbonised. The prospect 
of the extended application of coke as a domestic 
fuel turns largely, not alone on it being smokeless, 
but also on it lighting freely. As Mr. John Roberts, 
in a paper on *“‘ The Formation of High and Low 
Temperature Coke,” read on March 11 before the 
Institute of Fuel, pointed out, this does not mean 
necessarily the production of coke with a relatively 
high percentage of volatile matter, nor its carbo- 
nisation at a low temperature. Within the last 
few years it has been shown that suitably blended 
coal can be made at high temperatures into coke of 
such a structure that it will light freely on an open 
hearth with as little as 4 per cent. of volatile matter. 

On the other hand, coke can be made at a low 
temperature in a rotary retort with as much as 
20 per cent. of volatile matter, and still remain 
smokeless. Between these limits there is a wide 
margin, available either for using the surplus 
volatiles in the gaseous or in the liquid form or, 
on the other hand, for avoiding the production of 
gas in quantities that might be inconvenient to 
dispose of, and using the extra volatiles as part of 
the solid coke. It cannot be said that at the present 
time general practice is taking advantage, to any- 
thing like the full extent, of these limits. It seems 
clear, however, that if coke is to be used to its full 
advantage, and in particular if it is to take the 
part of which it may be capable in balancing the 
consumption of coal products, some better know- 
ledge should be obtained of the extent to which 
these full limits can be profitably used. The ques- 
tion is of undoubted importance for both the reasons 
to which Mr. Roberts calls attention. Economi- 
Besse. as well as technically, it is desirable that gas 
works should be able to turn as much as possible of 
their material into gas, while still producing a coke 
that will light freely. From the point of view, on 
the other hand, of low-temperature coke makers, it 
may well be that more of the volatile matter might 
be sold to better advantage in the solid than in the 
gaseous form. It may be also that the last word 
has not been said on the extent to which it may be 
possible to obtain by processes of preheating at 
relatively low temperatures a sufficient yield of 
extra oils to increase economically the yield obtained 
from the coal, before it is finally converted into coke 
at a higher temperature. 

Apart, however, from investigations into the 
production of free-burning coke for domestic pur- 
poses, there is clear evidence that the knowledge 
available for guiding the manufacture of metal- 
lurgical coke is not likely to be sufficient for its 
purpose for much longer. Up till now it has been 
the practice to “ pick the eyes” out of the deposits 
of coal that have been found suitable for coking, 
and to reject strictly whatever deposits did not 
conform with the narrow, if empirical, specifications 
regulating the supplies. The time is now approach- 
ing when, if it is still necessary to pick and choose 
in this way, there is likely to be a shortage of coking 
slacks. It can readily be imagined how grave a 
calamity this would be for the already over-burdened 
iron and steel industries, of whose products coke 
forms about 30 per cent. to 40 per cent., and, in 
addition, the accumulation of material for which 
there is no useful market adds to the troubles of 
the mining industry. A great deal of experience 
has gone to show that by suitable blending 
these difficulties would be likely to be entirely 
overcome. The threat to the metallurgical indus- 
tries might be avoided, the mining industry might 
be able to make use of material that at present 
lies idle, and the prospect of a substantial increase 
in the export coke trade might present itself. To 
introduce this practice into the coke-oven industry 
is no slight matter. The amount of coal it has to 
carbonise is at present about 17,000,000 tons a 
year, or about as much as is used in gas works, and 
such operations cannot be undertaken prudently 





There seems, however, to be some reason for think- 





except on the basis of adequate information. 
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Unfortunately, information sufficiently precise for the | established Indian organisations, but a considerable 
purpose is not available, nor can it be had without | number of the smaller firms have still taken no action. 


experiment on a substantial scale. The large 
number of variables operating in a coke oven, and 
the predominant influence of the scale effect, make 
it indispensable to trustworthy results that, while 


conducted with an accuracy comparable with that | 


of a scientific experiment, the work must be carried 
out on full-sized units. 

Up till now no such inquiry has been made. It 
would doubtless be long and costly, but it can 
hardly be questioned that not only would it be 
worth its cost, but also that it cannot be neglected 
with prudence. As we pointed out in our issue of 
March 13, a pregramme involving the erection of 
full-size experimental coke ovens has been under the 
consideration of the Department of Scientific and 
Industrial Research literally for years, and in the 
last annual report the estimated capital cost of the 
plant was stated to be about 50,000/. The Council 
sums up its opinion by expressing its conviction 
that it should be proceeded with as soon as financial 
circumstances permit. This seems a short-sighted 
view. If the financial circumstances of the State 
were flourishing, it could possibly afford the extra- 
vagance of allowing things to remain for the time 
being as they are. If the iron and steel industries 
were prospering, they might undertake the work 
themselves, though both the gas industry and the 
mining industry might stand to benefit by the 
results of the investigation. In the present position 
of the iron and steel industry it does not seem 
reasonably possible for it to undertake so large a 
work. To the State, on the other hand, the finan- 
cial burden of finding the money would be inappre- 
ciable, if only the expense was justifiable economi- 
cally. The State and the great industries con- 
cerned are, in all probability, suffering substantial 
losses, which there is the best reason for believing 
would be likely to be stopped if the work were done. 
[t is no exaggeration to compare the economy by 
which it is being postponed with that which would 
delay stopping an extensive leak in order to avoid 
the expense of caulking. 








THE ENGINEERING IMPORTS OF 
INDIA. 

QuUITE apart from recent political effects, the 
amount of our exports to India tends to decrease. 
What is particularly disturbing is that our proportion 
of the import trade of the country is declining. The 
position may be gauged from the actual figures 
relating to the British proportion of the total value 
of the imports. In the five years prior to the 
European War, the returns showed this to be 63 
per cent. This fell to 56 per cent. in the following 
tive years, and the diminution has continued since. 
In 1927-28, the figure was 48 per cent., the following 


year it reached 45 per cent., and in 1929-30 it had | 


fallen to 43 per cent. This latter figure covers the 
returns up to the end of March, 1930, which were 
not greatly affected by the recent political activities, 
involving the boycott agitation, which only became 
acute at the end of the last period for which the 
returns are quoted. This boycott has, in any event, 
affected the textile to a much greater extent than 
the engineering industry, in which we are more par- 
ticularly interested. 

Recently, Mr. Thomas M. Ainscough, His 
Majesty’s Trade Commissioner in India and Ceylon, 
prepared a report for the Department of Overseas 
Trade entitled “The Conditions and Prospects of 
British Trade in India” (H.M. Stationery Office. 
3s. 6d. net.). This provides nwuch information on the 
state of the various markets, as well as the improve- 
ment of transport facilities and public utility pro- 
vision, which have been carried out in recent years. 
One factor of great importance to British manufac- 
turers was the coming into force of the revised rules 
for the purchase of government stores, together with 
those for the railway administration and other 
departments. These reflected the policy of the 
xovernment of India to effect purchases of stores in 
such a way as to encourage the development of the 
industries of the country to the utmost possible 
extent, consistent with economy and efficiency. 
Because of these new regulations many of the more 
important contractors for railway plant have 


| For the year ending with March, 1930, the 
total importation from overseas of machinery was 
| well maintained at the high level of 18-23 crores 
‘of rupees, the equivalent, at an exchange rate of 
ls. 6d., of 13,672,500. Out of this the United King- 
dom had 74:7 per cent., a figure which contrasted 
ill with the 90 per cent. of 1913-14. A set-back of 
2 per cent., in the last two years, was due to the 
reduced importation of British specialities, such as 
| tea machinery, cotton-textile machinery and paper 
| mill plant, as well as to intensified competition from 
Germany in industrial equipment of all types, 
notably in electrical plant, railway locomotives and 
textile machines. The Central European organisa- 
| tions strengthened their representation and in some 
cases opened their own branch establishments. 
The Swiss manufacturers of motive power engi- 
neering plants and pumping sets were well repre- 
sented and competed keenly. American competi- 
tion was largely confined to electrical plant, mining 
machinery and machine tools. Generally speaking, 
the reputations of British manufacturers, in regard to 
design, quality and service, are very good, and if 
prepared to comply with certain Indian political 
requirements, such as the establishment of locally 
registered companies with Indian representation on 
the board of directors, there is little doubt that the 
present position could be maintained, and improved. 

The trade in electrical machinery continues to 
increase, and is likely to do so during the next few 
years because of the development of hydro-electric 
and steam power schemes in the Punjab, Madras 
and elsewhere. In this field the share of the United 
Kingdom was well-maintained at three-quarters of 
the total trade, thanks to efficient local sales and 
technical and service organisations. There was a 
remarkable increase in the demand for oil engines, 
of which British makers supplied 85 per cent. of 
the requirements. Some expansion was also to be 
noted in the demands for oil-crushing and refining 
machinery during the year, where the British position 
was very satisfactory. Germany has a strong grip on 
‘the business in rice-mill equipment, both in Burma 
‘and Bengal, but British flour milling plant is still 
| the standard. The tea industry has suffered depres- 

sion, which was reflected in a substantial drop in 
| the import figures for equipment, but the supplies 
were exclusively of British origin. 

In spite of the reduced output from the Tata 
works, due to labour unrest, there was a material 
decline in the importation of ferrous metal products 
from the level of 1,197,000 tons in 1927-28. Half 
of the total of 972,700 tons imported in 1929-30 was 
obtained from the United Kingdom. Belgian 
competition was marked in structural sections, 
plates, hoops and strips and in steel sleepers, 
| particularly where the British standard specifica- 
tion was not insisted upon. Galvanised sheets 
from Belgium were in increasing demand, due 
almost entirely to the quotation of lower prices. 
It is contended that South Wales producers have also 
been handicapped owing to rain water damage of 
sheets in open wagons prior to shipment. As 
insurance companies now refuse to bear this risk, 
the onus is thrown upon the importers who cannot 
afford to carry it, and consequently are turning 
their attention to Continental sheets, which are said 
not to suffer in the same way. The question is one 
of importance, demanding investigation by the manu- 
facturing and shipping interests concerned. The 
United Kingdom supplied 21 per cent. by numbers, 
and 25 per cent. of the value of the imported require- 
ments in motor cars. This was an improvement 
over former years, but it cannot be regarded as 
altogether satisfactory in view of the great poten- 
tialities of the market. Roads are being extended 
throughout the country and the market for motor 
vehicles of all types must ultimately become one of 
the most promising within the British Empire. 

The conditions of trade since the full effect of the 
political agitation has been felt are dealt with in 
a recent publication of the Department of Overseas 
Trade (C 3486), and which deals with the import 
trade of the country from April 1 to December 31, 
1930. Compared with the corresponding nine 
months of the year 1929, the imports fell by 31 per 
cent. The Senior Trade Commissioner in India, 











who has prepared the report, points out that the 
trade of all the principal manufacturing countries 
suffered in this fall, which has been due to economic 
causes as well as political agitation. None the less, 
the fall of the British percentage has been larger 
than that of most other countries, declining to 38} 
from 42}. This may be to a considerable extent 
explained by the fall in textile imports, which 
have had to bear the brunt of the agitation. Tex- 
tiles account for 60 per cent. of the fall., In steel 
bars, other than cast steel, the British share dropped 
from 27,104 tons to 16,477 tons, but the share of 
Belgium, the chief competitor in this field, fell in a 
greater proportion while shipments from Luxem- 
burg declined from 28,439 tons to 8,624 tons. In 
rolled sections, bridgework, &c., the shipments 
from Great Britain, Belgium and France all declined, 
but the relatively small shipments from Germany 
increased in volume but fell in value. In wire rope, 
mainly a British trade, the shipments actually 
increased from 2,471 tons to 2,542 tons. Contri- 
butions from other countries also rose from 336 to 
386 tons. 

The figures for hardware, which is largely a 
bazaar trade and might be expected to show the 
effects of the boycott, again suggest that economic 
causes have been equally active with political 
agitation. The British share in this trade fell 
from Rs. 134 to Rs. 100 lakhs, but all countries 
showed the same tendency and the imports from 
both Germany and the United States fell in a greater 
proportion than those from Great Britain. A similar 
effect was to be seen in the motor car trade, for 
while the imports from this country fell to 80 per 
cent. of what they were in the previous year, the 
imports from the United States fell to 39 per cent. 
The imports from Canada increased 46 per cent., 
mainly due to the activities of the Ford Company. 








HAZARDOUS EMPLOYMENT. 

It sometimes happens that employers whose 
business is world wide, find it necessary to send 
employees in various grades to the other end of the 
earth, on duty bound. The question, whether a 
servant is bound to go wherever he is sent, naturally 
depends upon the terms of the contract of employ- 
ment. If he is employed in the United Kingdom 
he could probably not be sent abroad without his 
consent. But assume that he can interpose no 
objection to being employed in a particular country 
or district—in other words, assume that he is bound 
to go to any country to which he may be sent, can 
he object on the ground that he would be exposed 
to risk of life, health or limb 7 

It was laid down, nearly a hundred years ago. 
in the case of Priesiley v. Fowler, that a servant 
is not bound to risk his safety in the service of his 
master, and may, if he thinks fit, decline any service 
in which he reasonably apprehends danger to him- 
self. The principle enunciated in that old case 
was recognised in a case which came before the 
Privy Council last year. A man employed by the 
Ottoman Bank, who was an Armenian and a 
Turkish subject, being employed at their Smyrna 
branch, was sent on business of the bank to the 
head office at Constantinople, and was given 
temporary employment there. This was in 1922. 
He informed his employers that, in Constantinople, 
his life was in danger from the Turkish authori- 
ties, and asked to be transferred to a branch out- 
side Turkey. This being refused, he fled from 
Constantinople, and being dismissed without notice, 
he brought an action for wrongful dismissal. It 
was held that as the evidence established that the 
respondent’s personal safety was in real danger, 
his flight was not a faute grave entitling his employers 
to dismiss him, and that as his disability to perform 
his contract, whether in Constantinople, or else- 
where, could not at the date of his dismissal be 
regarded as permanent, an offer he made to serve 
outside Turkey entitled him to maintain his action. 
(Ottoman Bank v. Chakarian (1930), A.C. 277.) 

On the other hand, mere apprehension of danger 
will not be sufficient justification for a man throwing 
up his employment, for curiously enough, in another 
case which concerned the Ottoman Bank (Ottoman 
Bank v. Bouzourou (1930) A.C. 271), also decided 
last year by the Privy Council, it appeared that the 
appellant, a Christian Turkish subject employed 
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by the bank, was ordered to be transferred from 
their Stamboul branch to Mersina, in Turkish Asia 
Minor. He refused to go, alleging that Mersina 
was not within the area of his employment, and 
that the order was unreasonable in view of his 
ignorance of Turkish, and the hostile attitude of the 
Turkish civil authorities to him. On being dis- 
missed without notice, he brought an action for 
wrongful dismissal. It was held that his employers 
were entitled to dismiss him, as he did not suggest 
that compliance with the order would involve him 
in personal danger. In so holding, the Privy 
Council followed the old English case of J'urner v. 
Mason ((1845) 14 M. and W. 112), where an 
employer was held entitled to dismiss a domestic 
servant who had absented herself without leave, 
although her excuse was that she wanted to visit 
her sick mother. Baron Alderson said ‘“‘ There 
may undoubtedly be cases where a servant may 
disobey an order to remain at home, as when the 
servant apprehends danger to her life, or violence 
to her person from the master. . .. But the general 
tule is obedience, and wilful disobedience is a 
sufficient ground for dismissal.” 











NOTES. 


THE TAXATION OF COMMERCIAL TRANSPORT. 


The taxation from which the motor transport 
industry suffers formed the main topic at the 
annual luncheon of the Commercial Motor Users’ 
Association, held on the 25th ult. at the Savoy 
Hotel. The chairman was Mr. C. le M. Gosselin, 
President of the Association, and the numerous 
guests included Mr. J. R. Clynes, Home Secretary ; 
Mr. H. S. Morrison, Minister of Transport; Sir 
Eric Geddes, and many others interested directly 
and indirectly in the Association and its work. 
The most informative speech of the occasion was 
undoubtedly that by Sir Eric Geddes, when giving 
the toast of “The Association.” Sir Eric spoke 
of the wonderful development of road transport 
in recent years, and said that its apparent prosperity 
no doubt attracted the attention of the authorities 
when money had to be raised. It was not generally 
realised how great a burden the industry had to 
carry; as a matter of fact, the motor vehicle tax 
and petrol tax together were equivalent to about 
133 per cent. of the operating costs, or 45 per cent. 
of the total wages bill, or again, 114 per cent. of 
the total costs of the business. The great amount 
raised in this way was, however, lost sight of in the 
larger figures for the country. He considered that 
the contention that the railways paid for their 
permanent way while road transport did not, no 
longer held good, since the contribution from the 
latter towards the 26,000 miles of first-class roads 
exceeded the capital cost of the route mileage of 
the railways. The chairman, Mr. Gosselin, in reply 
to the toast, said that the taxation to which Sir 
Eric had drawn attention worked out in such a 
district as Lancashire at ls. 6d. per ton. As the 
average number of journeys which a ton of cloth 
made from the time of the arrival of the raw cotton, 
to the export of the finished article, was six, the 
total tax was equivalent to 9s. per ton. Mr. 
Morrison replied to the toast of His Majesty’s 
Ministers, proposed by Mr. George Monro, imme- 
diate past president. Mr. Morrison spoke largely 
on the Final Report of the Commission, and of 
the developments in the industry in response to 
the requirements of the Ministry. He was glad 
to see a decrease in the number of vehicles of two 
tons and over, and an increase in those under, 
and also a decrease in the proportion fitted with 
solid tyres. He looked forward hopefully to the 
time whcn the conditions at which they were aiming 
would be reached, and he was satisfied that the 
preferential rate of the tax on pneumatic-tyred 
vehicles was having the desired effect. As Minister 
of Transport he had to have regard to all branches 
- the industry, and hold the scales evenly between 
them. 

THE PanaMa CANAL. 

During the year ending June 30, 1930, commercial 
ocean-going vessels to the number of 6,185 passed 
through the Panama Canal, as compared with 
6,413 in the previous twelve months. On the 
other hand, the aggregate net tonnage, Panama 
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Canal measurement, of the commercial vessels | 
utilising the Canal, during the fiscal year of 1929-30, 
was 29,980,614 tons, an increase of 4-8 per cent. over 
the figure for the previous twelve months. The 
cargo conveyed through the Canal and the total 
tolls levied, namely, 30,030,232 tons and 27,077,407 
dols., were both somewhat less than during the 
fiscal year of 1929, but were substantially greater 
than during the fiscal year of 1928. The annual 
report of the Governor of the Panama Canal, for 
the fiscal year ending June 30, 1930, shows that the 
slight decline in receipts experienced has had no 
influence on the progress of the various improve- 
ment works in hand. Operations at Alhajuela, on 
the Chagres River, in connection with the Madden 
dam, have proceeded in accordance with a pre- 
arranged scheme. The construction of this dam, 
it will be recalled, was decided upon some years 
ago in order to increase the storage of water avail- 
able for use in Gatun Lake, and also to guard against 
floods. Up till the end of June, 1930, some 
1,250,000 dols. had been expended on the scheme, 
and the work accomplished included the completion 
of a highway, known as Madden Road, to the dam 
site, and the termination of surveys and geological 
investigations. The total area surveyed and 
mapped, during the year under review, was 3,475 
acres. All possible sites for the main dam have 
been explored, and, as a result, it has been ascer- 
tained that only one area in the Chagres Gorge 
has a rock foundation suitable for the building upon 
it of a dam. Some further tests and exploration 
work are necessary before the type of main dam to 
be constructed can be finally decided. Numerous 
surveys, soundings, and tests have been conducted 
in order to determine the quantity and quality of 
the gravel present in the river near the dam, and 
to ascertain its suitability for use in the production 
of concrete. Maintenance and improvement works 
at various points along the Canal have been actively 
continued, and 7,277,754 cubic yards of earth and 
rock have been dredged during the year under 
consideration. The work of deepening the Pacific 
entrance channel from Miraflores Locks to the sea 
buoys, and Balboa inner harbour, from 45 ft. to 
a ruling depth of 50 ft., mean sea-level datum, has 
been brought a stage nearer completion. The 
widening of the channel at Lirio curve, Gaillard 
Cut, so as to enable all vessels to pass this 
portion of the Canal with ease, and also to provide 
a better range of visibility, was commeneed in 
September, 1927, and brought to a successful 
conclusion on May 23, 1930. Some landslides 
into the bed of the Canal occurred during the year, 
necessitating dredging and, in some cases, blasting 
operations, but the passage of shipping was not 
interrupted. 
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Electrolytic Conduction. By F. 
Chapman and Hall, 


A.R.C.8., F.Inst.P. London : 
Limited. [Price 25s. net.] 
ARRHENIUS, in 1885, was able to show that most 
electrolytes dissociate more or less in aqueous 
solution into their ions. He also observed that a 
definite relationship existed between electrolytic 
conductivity and abnormally high osmotic pressures, 
and that only those solutions which, according to 
van’t Hoff’s theory, possess high osmotic pressures 
conduct the electric current. Further, Arrhenius 
proposed to measure the degree of dissociation of a 
substance by the conductivity of its solutions. 
When molecules are dissociated, the ions recombine 
in different ways, each molecule being broken up 
from time to time by some violent collision with its 
neighbours, and the detached ions recombine. In 
this manner, a certain average state of dissociation 
is maintained with considerable uniformity. The 
state of equilibrium that exists at any time is of 
the statistical character, familiar in the theory of 
gases. The fundamental researches of Kohlrausch 
have shown that the molecular conductivity of an 
electrolyte increases with dilution, and that the 
rate of increase of conductivity becomes less as the 
dilution increases, until finally the molecular 
conductivity remains constant, although the addi- 
tion of water to the solution is continued. More 
recent researches on the subject have shown that 





the molecular conductivity itself is no measure 
of the degree of ionisation of a dissolved substance ; 
the true measure is the ratio of this conductivity 
to the molecular conductivity at infinite dilution. 

In general, the conductivity of pure liquids is 
extremely small. That of fairly pure distilled water 
being in the vicinity of 10-* reciprocal ohms at 
18 deg. C., and as the result of recent researches, 
even this small conductivity is due very largely to 
the presence of traces of impurities in the water. 
It is a remarkable fact that the conductivities of 
several other purified liquids have been shown to 
give values very close to that of water. According © 
to the electrolytic dissociation theory, the con- 
ductivity depends on the presence of free ions, but 
why free ions are formed in a mixture such as sul- 
phuric acid and water and not produced, at least 
only to a very small extent, in a mixture of alcohol 
and water, is difficult to explain. No satisfactory 
explanation is likely to be forthcoming until many 
more accurate measurements have been made of 
the physical properties of electrolytes, both in 
aqueous and non-aqueous solvents. The electron 
conception of valency assumes the presence of elec- 
trical charges in all atoms existing in states of 
combination , and electrical conductivity methods 
may yet be developed and offer a means of making 
some of these electric charges susceptible to measure- 
ment. As the considerable increase of conductivity 
with rise in temperature cannot be due to an increase 
in the number of ions, it is necessarily due to an 
increase in their speed, and this increased velocity 
is doubtless connected with a reduction in the 
viscosity of the medium with rise in temperature 
and the consequent diminished resistance to the 
passage of the ions. Since the conductivity of a 
solution is proportional to the speed of the ions, it 
follows that the solutions of highly ionised acids 
and bases will have a relatively high conductivity. 

Taken as a whole, the ionic theory of electrolytic 
solutions has been extremely successful, not only in 
supplying a satisfactory explanation of the mechan- 
ism of conductance problems, but also in the allied 
problems, such as those involving osmotic pheno- 
mena, including freezing point, temperature de- 
pression and boiling point temperature elevation. 
and also in accounting for a number of facts observed 
in solutions and in correlating apparently diverse 
phenomena. Extensive research work has been 
carried out within recent years, particularly in 
Germany, on the electrolytic behaviour of non- 
aqueous solutions. The relations they exhibit are 
far more complicated than is shown by aqueous 
solutions, and the results, up till the present, suggest, 
that it will be necessary to widen, if not modify, 
current views as to ionogenic substances in general. 

In the book, the title of which we give above. 
Dr. Newman has produced a competent study and 
re-statement of the fundamental conceptions under- 
lying the ionic theory which merits recognition as 
a definite landmark in the history of the subject. 
It is a work of first-class importance in one of the 
most controversial aspects of physical chemistry. 
The volume embodies conclusions which contain 
the germ of real originality, together with an exposi- 
tion of the various theories and hypotheses in a 
vivid and lucid style. The early chapters of the 
book are devoted to a statement of the principles 
of thermodynamics and electrolysis, followed by 
chapters dealing with the dissociation theory as 
applied to electrolytes in which are developed the 
laws which regulate the equilibrium of homogeneous 
electrolytic solutions, passing on to consider the 
free energy reactions that occur when an electrolyte 
passes from one dilution to another, the classic 
theories of electrolytic solutions, and concluding 
with a chapter on the technical applications of 
electrolysis. Few books can claim to give a more 
vivid picture of the fundamental conceptions under- 
lying the ionic theory, more particularly as applied 
to the passage of electricity through electrolytes, 
and this is due very largely to the clear method of 
expression and the wealth of references to scientific 
and technical literature on the subject. Nernst’s 
heat theorem and Gibb’s adsorption equation are 
particularly well and concisely stated, as also is 
the discussion of Kohlrausch’s idea of hydration of 
the ions, which has been followed up to such an 
extent that it is now universally accepted. 








458 


Of particular and outstanding interest is the sec- 
tion of Chapter X, dealing with Debye and Hiickel’s 
theory, in which the conductivity problem is treated 
on the same basis as their theory of osmotic pro- 
perties. During the last few years, a large number 
of workers have studied the ‘“‘ anomalous ”’ electro- 
lytic conductivity of strong electrolytes. The 
hypothesis of complete dissociation, proposed by 
Sutherland and Milner, and the recognition of in- 
tense interionic forces, finally crystallised in the 
formulating of a theory by Debye and Hiickel, which, 
under certain conditions, satisfactorily accounts 
for the electrical conductance of strong electro- 
lytes. Great success has attended the efforts of 
these two investigators, who have developed, from 
purely theoretical considerations, the law connecting 
equivalent conductivity with concentration, which 
Kohlrausch had found empirically many years 
previously. Debye and Hiickel deduced a relation- 
ship between the equivalent conductance and the 
concentration which is based on Boltzmann’s 
principle from the kinetic theory of gases and 
Poisson’s equation derived from the law of electro- 
statics and involving Coulomb’s law. These 
principles were applied to determine the distribu- 
tion of the ions of opposite charges around any 
selected ion, and to evaluate the potential that 
prevails around the ion in consequence of its own 
charge and of the unequal distribution which it 
produces in the surrounding ions. 

The volume throughout is exceptionally well 
annotated with references, and a good feature of 
the book is the way in which difficulties and dis- 
crepancies are frankly stated ; for this reason, many 
suggestions for further research are evident in its 
pages. It is a truly scientific treatment of a difficult 
and constructive subject; it will appeal to the 
academic student and prove fascinating to those 
who have to solve the elusive problems connected 
with electrolytic conduction. The clear and con- 
cise manner in which the subject is handled is 
bound to ensure its welcome reception by all 
active investigators in this field of physical 
chemistry. 


Starkstromtechnik. By E. v. RzrHa and J. SEIDENER. 
Seventh edition. Volume II. Berlin: W. Ernst und 
Sohn. [Price, 34 marks. } 

THOSE who have made use of this well-known pocket- 
book on heavy electrical engineering will have 
looked forward to the appearance of the second 
volume of the seventh edition. The first volume, 
which recently appeared, was devoted to funda- 
mental principles, measurements, electrical machin- 
ery, rectifiers, batteries, control and switchgear, 
wiring, and lighting. The present volume treats of 
practical applications. The first section, of 367 
pages, is devoted to power stations in all their 
aspects. Transmission is dealt with in the second 
section, after which sections are given on indus- 
trial installations, mining, rolling mills, hoisting 
machinery, and on the applications of electricity 
to railways, ships, and agriculture. 

Owing to rapid developments, it will be under- 
stood that many new chapters have been intro- 
duced, while many others have been completely 
rewritten. As a compendium of up-to-date practice 
in electrical engineering in all heavy branches, the 
book must be given a foremost place. It should 
prove invaluable, both to manufacturers and 
consulting engineers. It may be mentioned that 
nearly 30 specialists have collaborated with the 
editors in connection with the present volume. 


Wind Bracing. The Importance of Rigidity in High 
Towers. By Henry V. Spurr. First Edition. London: 
McGraw-Hill Publishing Compeny, Ltd. [Price 15s. net.] 

Tuts book deals more particularly, as the title 

indicates, with the effects of wind in inducing the 

lateral movement or swaying of tall structures. 

It opens with a thoughtful and illuminating consi- 

deration of wind acting upon surfaces exposed to it. 

In the case of tall buildings, it is pointed out that, 

not only has the effect of steady wind forces to be 

met, such forces inducing simple flexure, but, in 
addition, the marked effect of irregular wind blows 
in causing greater amplitude of movement. The 
author considers, in some detail, the varying pressure 
@mounts occurring in buildings of increasing height, 
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and presents suggestions as to this, which, though of 
interest, are not, it must be confessed, very convinc- 
ing, the fact being, apparently, that we do not know 
very much about it. The estimating of stresses in 
wind bracing is dealt with in considerable detail, 
and the tabulated statement of shears and moments 
in the bents of a building will help to make the 
author’s method understandable. Considerations 
affecting ultimate cost, as influenced by wind 
effects, are also dealt with. It is made apparent 
that the magnitude and frequency of vibrations of 
a structure may be greatly modified in design by 
increased stiffness of the frame, and frequency, by 
increase of mass. 

The importance of these effects in very tall 
buildings, as affecting the comfort and sense of 
security of the occupiers, is commented upon, but 
the whole question is very involved, and is greatly 
complicated by the stiffening effect of the masonry 
shell of any such structure. The problem cannot, 
indeed, be treated with any certainty as a simple 
matter of elastic deformation, as it is known that 
the actual movements under wind pressure may be 
much less than those corresponding to elastic flexure 
of the frame alone, under full wind stress. 

The author, with the courage of conviction, applies 
the principles developed to the consideration of a 
120-storey building, 1,440 ft. high; a study of much 
interest. The whole inquiry, controversial as it is, 
is of value, and worthy of the consideration of those 
interested in the possibilities of very tall buildings, 
experience with respect to which is very limited. 
The author is, indeed, insistent upon the desirability 
of systematic study of the tallest structures by 
seismographic methods, together with observations 
of wind velocities. It may be remarked, in con- 
clusion, that the application of mathematical 
analysis is of real value only when the essential 
data of the problem are known. In the matter 
of wind pressure and variations of pressure with 
height, there is so much guesswork that calculated 
results lose a great part of their value. 





Marine Aircraft. Elementary Naval Architecture. By 
Captain P. H. SumNeR. London: Crosby Lockwood 
and Son. [Price 16s. net.] 

THE adoption of bodies of ship-shape form and 
construction to enable aircraft to alight on and 
ascend from the water, requires that their con- 
structors should avail themselves, to some extent, 
of the scientific knowledge of the naval architect 
and the technical skill of the yacht-builder. Cap- 
tain Sumner’s useful book on “Marine Aircraft” 
provides, in a handy form, an explanation of the 
necessary calculations regarding displacement, &c., 
and an interesting account of the uses and develop- 
ment of these boats. A quantity of valuable data 
is given, and several chapters are devoted to an 
explanation of practical points arising in their 
construction and assemblage; but the usefulness 
of the work would have been enhanced if scantling 
plans of typical aircraft, both in wood and steel, 
could have been included. 

As illustrating the wide range of work these craft 
are called upon to perform, it may be noted that 
Messrs. Vickers have built a boat for the Canadian 
yovernment specially adapted for fighting forest 
fires. Another interesting point is that, in boats of 
the “Southampton” type, a saving in weight of 
450 lb. is effected if metal be used instead of wood, 
while the absence of water soakage with the former 
material means a further saving of 400 Ib. 

The author shows that the design for an average 
aircraft is in the nature of a compromise, problems 
of precisely the same kind being familiar to naval 
architects. The calculations form the most important 
part of the book, but the method for working out 
the displacement described on page 125 is capable 
of improvement, a considerably closer degree of 
accuracy being obtainable. 

Simpson’s rule is only mathematically correct if 
the curves of the hull are parabolas of the second 
order, without discontinuities, and is applicable 
to ship forms because they approximate very 
closely to these conditions. The rule could be 
applied, as proposed by the author, equally well to 
aircraft hulls, were it not for the fact that there are 
discontinuities in their form. It is, therefore, not 
sufficiently accurate simply to divide the length 
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of the hull into an even number of equal parts ; 
boundary sections should be drawn at each point of 
discontinuity, and the lengths of the parts between 
these sections each divided up and Simpson’s multi- 
pliers applied, the displacement of each part of the 
hull thus being calculated separately. Alternatively, 
the uneven parts may be taken as appendages to the 
hull proper. 

A further expedient is to calculate the area of the 
curve of sectional areas by planimeter, especially 
when this is not a fair curve. A very neat method, 
whereby the necessary calculations for determining 
the areas of the sections and waterplanes, and the 
displacement, may all be carried out together, is to 
set out the common ordinates or offsets vertically 
for the sections, and horizontally for the waterplanes, 
the products with Simpson’s multipliers being 
written in red ink below and to the right of the 
ordinates. The additions being again put through 
Simpson’s multipliers, it will be found that the func- 
tion of the displacement is arrived at independently 
by two calculations, an additional advantage of this 
method thus being that the figures are made to check 
one another. 

It is useful for the constructor to know, when 
dealing with the design in its early stages, that the 
height of the metacentre above the centre of buoy- 
ancy varies, for similar forms, directly as the 
square of the breadth and inversely as the draught. 
With reference to the scantlings, it must be 
remembered that the shearing stresses are at a 
maximum at the neutral axis, and the designer 
should satisfy himself that the thickness of the side 
plating, and more especially the riveting of the 
longitudinal seams in this vicinity, are sufficient to 
withstand these stresses. Channel frames provide 
greater strength and stiffness, weight for weight, 
than most other sections, and could be used with 
advantage. Better appearance and workmanship 
could be secured if the framing were joggled instead 
of the plate edges. Experience with such vessels as 
trawlers and drifters, which are very lively in a sea- 
way, shows that the sight edges of the seams of the 
underwater plating should look upwards, and not 
downwards, as indicated on page 178, as, with the 
latter arrangement, air is trapped under the seams, 
causing heavy¥ corrosion. 





Ausriistung der Seehifen mit landfesten Pollern. By 
Dr. Ing. Gustav Roaee. Berlin: Wilhelm Ernst und 
Sohn. [Price 5.60 reichsmarks. } 

In this handy little pamphlet, Dr. Rogge has em- 

bodied his researches into the question of the 

provision, design and arrangement of quayside 
bollards, an investigation which was undertaken 


/in connection with the equipment of the new North 


Lock and the Columbus Quay at Bremerhaven. 
After a brief account of the historical development 
of this particular item of harbour equipment, and 
the influence thereon of the growth in size and 
tonnage of shipping, he proceeds to an examination 
of the distribution and arrangement of bollards, 
discussing, in turn, the foundation and anchorage, 
and the shape, material and execution of the 
structure itself, taking into account the load it 
will be required to withstand. Tables set out the 
sizes and strength of ships’ cables and ropes and a 
number of detailed illustrations and diagrams are 
given of various types of bollard, collected from 
different ports, including the White Star (now the 
Ocean) Dock at Southampton, and the docks at 
Rio de Janeiro and Stockholm, but mainly drawn, 
as would be expected, from German practice. 
Finally there is a brief concluding note in which 
the author urges a close co-operation with the 
competent nautical and other authorities in order to 
arrive at designs based on sound and exact prin- 
ciples. A bibliography of the subject is appended 
to the book. 








DRINKING WATER SHIPPED TO CuRAcGAO.—The tank 
ship Charles E. Harwood and the cargo steamer Dorelian 
sailed recently from Cristobal, Panama Canal Zone, 
the former carrying 1,500,000 gallons, and the latter 
252,170 gallons of drinking water destined for Curacao, 
Dutch West Indies. The water was shipped in an 
attempt to relieve an acute water shortage in Curagao 
and was purchased from the Panama Canal authorities 
by the Dutch Government. The water shipments, it is 
stated in a recent issue of The Panama Canal Record, 
will continue periodically until the situation is relieved. 
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LOW-TEMPERATURE COAL DISTIL- 
LATION PLANT AT DUNSTON. 
(Concluded from page 389.) 

THE gas resulting from the coal distillation process, 
which was described on page 386, ante, is rich 
in oil vapour, and is drawn off from the retort by 
a fan and passed through filters. These remove any 
entrained dust and thus ensure that the condensers 
are not blocked up or the quality of the tar impaired. 
Connection between the retort and the filters is made 
by steel mains, which are lined with brickwork. 
The filters themselves are essentially chambers con- 
taining a shallow bed of coke, which is supported on 
small rollers of a similar design to those used in the 







first stage of the process, 1 ton of coal, with a proximate 
analysis similar to that given on page 386, ante, will 
yield 0-747 ton of semi-coke and 14 gallons of crude tar 
oil. In the second stage, the crude tar oil can be 
treated to produce 5 gallons of pitch, 2-7 gallons of 
crude tar-spirit and 6-3 gallons of creosote per ton of 
coal carbonised, while in the third, the crude tar-spirit 
| and creosote, together with 2 gallons of crude gas- 
| spirit, can be further distilled to yield one gallon of 
motor spirit, one gallon of white spirit, 0-4 gallon of 
low-boiling tar acid, 2-1 gallons of heavy creosote and 
6-3 gallons of steam-distilled oil per ton of coal car- 
bonised. The extent to which this division and purifi- 
cation of the crude tar oil is pushed depends on the 
local requirements, as well as on the state of the by- 


gaseous form, is taken off from the still through 
a swan-neck pipe and heat interchanger to a settling 
tank at a temperature of about 110 deg. C., and, 
after cooling, is delivered, as shown in Fig. 22, to a 
gas-heated still, where it is subjected to steam distil- 
lation while it is at a temperature of 200 deg. C. By 
this means steam-distilled refined oil, which is largely 
used for making disinfectants, and for which a higher 
price can be obtained than for creosote, is produced and 
condensed in a tubular condenser. This latter process 
| is intermittent and, of course, depends on the yield of 
| creosote from the earlier distillations. After the steam- 
| distilled oil has been extracted the residual oil, which 
amounts to about 25 per cent. of the total, is run into 
storage tanks for disposal as heavy creosote oil. 











product market. 














































































































retorts. As this coke becomes laden with dust, it is Returning to Fig. 24, the saturated wash oil from 
As regards operation, experience shows that, with the 
'a. 22 Dephlegmator 60-ton unit, the cost of running the retort without any 
Fig. : by-product plant is 16-9d. per ton of coal carbonised, 
and that this is increased to 25d. when a tar-recovery 
| plant is installed, and to 30-8d. when refining processes 
Cresylic | are used in addition. As pointed out by Mr. R. P. 
Sa | Sloan, in the paper he read before the World Power 
Conference, in London, in 1928,* a considerable pro- 
Crude Spiri portion of the outlay in the case of the smaller retorts 
Washing Plant & far is due to the labour required to operate them, but that 
Distilling | this item does not rise to anything like a proportionate 
|extent as the size of the unit increases. For example, 
designs for a 300-ton retort have already been prepared, 
OnceRun and it is estimated that this could be operated at a 
cost not exceeding 5-76d., 9-67d. and 11-05d. per ton 
of coal carbonised in the three cases. 
Creosote As mentioned at the beginning of the article, the 
main object of the process we have just described 
Whi w? Me sue StomBietilled ead eiadaad lowBoili | is to produce smokeless fuel and tar oils from industrial 
(eea9.t) = ere —— Creosote Tank Tonk “Aad Te | coal, the whole of the semi-coke produced being used 
ENGINEERING” |for steam-raising purposes in a power station. In 
Stripped Gas Fired 
STEAM HEATED TAR O/L STILL in Back of Boiler 
Fig. 23. 
pi (3 Totondenser ( Gas trom Gas- 
=" |OCCOOSCO SOS 0000000 A Oi 
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Fig. 25. ta Pitch S on 
ug YA} Steam Still & c j Ie 
Pumps - E E 
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, ___ Kondenter Gasfired lank, Wash Ou Tank S 
Guts Tar from 7 Stall 
Interchanger 
4 Creosote to S.D. OOO O 
Crude Tar Storage Tanks Oil Sa Crude Tar Storage Crude Gas 
(eas9.n,) Tanks Spirit Tank 
(2499.0) | | “ENGINEERING” 
a the spirit-extraction plant is | view, however, of the great importance which is now 
( ) } pumped through a heat inter- | being attached to the production of smokeless fuel 
CrudeLar Creosote Pitch changer, oil still and oil|for domestic purposes, arrangements have recently 
Spirit Tank Tank moulded into heater, so as to extract crude | been made for screening the semi-coke produced in 
[Gre Tocks gas spirit which, after con-| the new retort on its way to the bunkers. We under- 


periodically withdrawn from the bottom of the filter 
and is replaced by a fresh supply, which is admitted 
through the top. The dust-free gas is then passed to 
a water-tube condenser, where it is cooled, so that the 
tar vapour condenses. The resultant crude tar is 
collected in a separating tank, whence it is pumped to 
storage tanks for sale or further treatment. i 
stage in the process of treating the by-products, is 
shown diagrammatically on the left of Fig. 24. 

The next process, as shown in Fig. 25, is to treat the 
crude tar in a steam-heated Muddiman still, so as 
to extract the water and lighter oils, the latter being 
passed through a condenser into the crude _tar-spirit 
tank. The residual tar is pumped in a hot condition 
through a heat interchanger into a second still, con- 
sisting of a rectangular tank, containing four tubes 
in which coke-oven gas is burnt to provide the heat 
for distillation. In this still, the tar is split up into 
two fractions at a temperature of about 360 deg. C., 
with the result that creosote and pitch are produced. 
The latter product is run off continuously into a 
storage drum, from which it is passed, at a tempera- 
ture of about 130 deg. C., into moulds holding 1 cwt. 


of pitch. These moulds consist of steel-plate boxes, 
without either a top or bottom, which are arranged in | 
groups on a concrete platform. They are first filled | 


with pitch to a depth of about 1 in., and the contents 
are then allowed to set. Another 4 in. is then poured 
in and also allowed to set, while finally the mould 
is completely filled. The creosote, which is in 


his | 


densation, is led to a crude | stand the larger pieces thus obtained have been 


gas spirit tank. As shown in Fig. 22, this crude spirit, submitted to a variety of tests in open fireplaces with 
| together with the crude tar-spirit, which has been | satisfactory results. It has, for instance, been found 
| collected in the tanks shown in Fig. 25, is treated | that this semi-coke is easily ignited, though this is 
jin a spirit still, fractionating column and dephleg- | not surprising, since it contains some 12 per cent. 
| mator, so as to produce “ once-run ” spirit. This latter | of volatile matter, and that an intense fire can be 
spirit is, in turn, treated in a soda and acid washer | obtained in about 35 min. after lighting. Compared 
and passed to a finishing still and condenser, the| with coal, the consumption by volume is somewhat 
products from these processes being white and motor | high, but as its weight is only one-half and it is 
spirits, sodium cresylate and crude cresylic acid. The| graded, it is economical in use and convenient to 
latter is subsequently re-distilled to yield low boiling | handle. The screening arrangements at Dunston will, 
tar acids. |it is hoped, permit approximately 40 per cent. of the 

The plant used for these processes hardly requires | total output of the new retort to be used for domestic 
detailed description, except that it may be mentioned | purposes, the remainder being burnt under the boilers. 
that the steam-heated tar-oil still shown in Fig. 25, | This development holds out the prospect that it will 
has been especially designed to prevent the frothing of | be possible to produce smokeless household fuel from 
its contents. A diagram of the interior of this still is | a cheap coal of a character which otherwise could not 
given in Fig. 23, from which it will be seen that the | be utilised for domestic purposes. Arrangements have 
steam is passed through a series of U tubes, which are | therefore been made for marketing the semi-coke on 
arranged so as to form an upper and lower bank. The | these lines. 
heat from the steam flowing through the iower tubes is 


used for distilling the oil, the level of which does not| CANADIAN Power Srtations.—According to the re- 
normally rise above that indicated by the dotted line, | turns for last year, inthe Maritime Provinces of Canada, 
| there has been a noteworthy increase in the use of water 


while the object of the upper bank of tubes is to break | wer in central stations, the energy generated in 1930 

up any froth which may be formed during the process | aving been 150 per cent. greater than that for 1929. 

and so prevent the still from boiling over. ; Quebec and British Columbia, however, show but a slight 
It will have been gathered from the foregoing des- | increase, while in Ontario and the Prairie Provinces there 

cription that the carbonisation process at Dunston can | has been a falling off, due no doubt to industrial depres- 

| be conveniently divided into three parts, and the results | sion. The resultant aggregate output for the whole of 

| obtained with the new unit over a period of operation | C@nade has increased by 2 per cent. 

amounting to seven months may now be given. In the * See ENGINEERING, Vol. oxxvi, page 463 (1928). 
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THE NATURAL GAS PROBLEM IN 
ALBERTA. 

THE problem of discovering an economic outlet 
for the vast quantities of natural gas now being 
wasted in the province of Alberta has, for some time 
past, engaged the attention of the Dominion and 
Provincial Governments, as well as of the various local 
petroleum and _ public-utility companies. At the 
present time, drilling for petroleum has opened up 
hundreds of wells which are predominantly gas pro- 
ducers, and from many of these, quantities of high- 
grade naphtha are marketed through refineries at 
Calgary. Some hundreds of millions of cubic feet 
of valuable fuel, in the form of natural gas, how- 
ever, are being wasted daily, owing to the impossi- 
bility of finding any large-scale outlet for domestic or 
industrial purposes. In Calgary, steel and other 
manufacturing plants are utilising considerable quanti- 
ties, the demand fluctuating according to the season, 
and at least four companies have negotiated with the 
larger cities and municipalities in Saskatchewan, with 
the object of securing permits for the transmission 
and distribution of Alberta natural gas, in that province, 
by the laying of long pipe lines. 

The principal question of interest, at the moment, 
is that of the storage of surplus Turner Valley gas by 
forcing it into the depleted wells of the exhausted 
Bow Island field, the pipe lines from which have been 
practically idle for many years. These experiments 
are being conducted by Messrs. The Dominion Gas 
and Electric Company, Limited, which company re- 
cently took over the control of Messrs. The Canadian 
Natural Gas, Light, Heat and Power Company, 
Limited, of Calgary, the principal distributor of 
natural-gas fuel in southern Alberta. This concern 
has achieved a considerable measure of success in its 
efforts to maintain a reserve supply for its distribution 
system. The principal difficulty experienced is in 
connection with the ejection from the Bow Island 
wells of the water which made its way into the 
sands after their abandonment. Turner Valley gas 
is, however, now being piped into the district and 
forced down the wells at the rate of about 5,000,000 
cub, ft. daily. The Bow Island field, it may be 
mentioned in passing, was first discovered in 1909, and 
produced natural gas for the needs of the city of 
Calgary for many years, 27 wells having been drilled 
in all. 

\ccording to a statement issued by the company 
engaged in these gas-storage operations, the fuel is 
now being pumped into the depleted sands through 
three wells. It is estimated that two years will be 
required for the complete rehabilitation of the remainder 
of the Bow Island wells. The plant in use includes 
three 200-h.p. double-stage compressors, a cooling 
installation, an electrically-driven water pump, and 
auxiliary equipment. Additional compressors may 
be installed to make it possible to store 10,000,000 cub 
ft. daily. The gas is brought by a 16-in. pipe line 
from the Turner Valley and passes through an intake 
scrubber, where all impurities are removed, the pressure 
of 65 Ib. per square inch being reduced in the 
scrubbers to 40 Ib. The gas pressure is subsequently 
increased in the compressor building to 145 lb. The 
“as is then cooled, further compressed to 320 lb., and 
is once again cooled. A final scrubbing takes place at 
this point to remove any petrol the gas may contain 
after which it passes on to the three wells and enters 
the porous sand, At present, these entrance points are 
all within a radius of a mile and a half from the plant. 
During the four months since the experiment was 
started, there have been injected into the sands a total 
of 557,561,000 cub. ft. of gas. During the past year, 
the total quantity of natural gas consumed in Alberta 
for industrial and domestic purposes amounted to 
19,830,122,000 cub. ft. A small quantity, namely, 
14,420,000 cub. ft. was also exported to the State of 
Montana, U.S.A. 

To what extent these measures can provide an 
adequate solution to the problem may be gathered 
from the fact that the quantity of gas emitted from 
Alberta wells daily has been estimated to be about 
600,000,000 cub. ft. During tie past year, one well 
in particular, known as Mercury No. 1, which, at the 
commencement, produced 25,0)0,000 cub. ft., now 
yields a daily average of 45,500,000 cub. ft. It has 
an exceptional naphtha content, making it Canada’s 
largest wet-gas well. Its present flow is almost double 
that of any other well in the field, though there are a 
number producing upwards of 20,000,000 cub. ft. 
daily. One of these, at Kinsella, is likely, before very 
long, to be linked up with Saskatoon, Regina and 
Moose Jaw, in Saskatchewan, by a pipe-line system 
having a total length of 357 miles. The daily peak 
load of the Calgary Gas Company was estimated, this 
winter, to be 65,000,000 cub. ft., and, in the Saskatche- 
wan citics, now entirely without gas supply and 
dependent either on locally-produced lignite or rail- 
borne Alberta bituminous coal, similar large quantities 
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would probably be consumed if cheap rates could be 
guaranteed, particularly in view of the steady indus- 
trialisation of the prairie towns. In Calgary, at the 
present time, there are 22,300 consumers of natural 
gas, the number having steadily grown, each year, 
from about 6,800 in 1913. 








BOILER EXPLOSION INQUIRIES. 


In accordance with the Boiler Explosions Acts, 1882 
and 1890, inquiries have been conducted by Board of 
Trade officials into a number of explosions. Reports of 
the investigations have been published recently, and 
of some of these we give brief summaries below. 

Explosion of a Marine Boiler.—The successful work- 
ing of marine boilers depends more on the prevention 
of deposits on the heating surface than upon any other 
factor. Should scale form to any considerable extent 
trouble is bound to ensue. Circumstances may arise 
which render it difficult to prevent some sea water 
entering the boilers, but with due care the evil effects 
of this can be mitigated. In the S.S. Luciston, a 
vessel of 5,017 tons gross, an accident which is the 
subject of Report No. 3019, difficulty appears to have 
arisen through condenser leakage, the ship at the 
time being employed trading between Australian 
ports and islands in the Pacific. For one reason and 
another it was not possible to deal with the defect at 
once, and as time went on scale accumulated on the 
furnace crowns to a thickness of } in. to #;-in. The 
boilers were of the ordinary return-tube marine type, | 
with corrugated furnaces, the working pressure being | 
180 Ib. per square inch. Through this accumulation of | 
scale, the tops of the furnaces became overheated, | 
bulging occurred, and at last one of the plates ruptured. 
A good deal had to be spent in repairs to enable the 
ship to return to England, and when she arrived home 
in the summer of 1930 after an absence of nearly two 
years, no fewer than seven furnaces had to be renewed, 
although the boilers were only six years old. The 
conditions were a little exceptional, it is true, but as 
the engineer surveyor-in-chief says, ‘‘ arrangements 
could have been made in the circumstances to clean the 
boilers at more frequent intervals.” 

Explosion from a Copper Autoclave.—-An unfortunate 
accident which resulted in one man having a leg 
blown off and another having a leg so badly injured 
as to necessitate amputation, is the subject of Report 
No. 3102. Messrs. H. Pontifex and Sons, Limited, 
have for many years made cylindrical copper vessels 
known as autoclaves, and the accident on September 1, 
1930, occurred during the testing of one of these 
autoclaves. The one which burst was about 23 in. 
long and 18 in. diameter, one end being made of sheet 
copper and the other being closed by a hinged bronzed 
cover. The practice has been to test by hydraulic 
pressure to about double the working pressure and 
then to test by steam to nearly the same pressure, 
a practice which, it is needless to say, is unnecessarily 
risky. The autoclave in this instance had been tested 
to 80 Ib. pressure hydraulically and after this was sub- 
jected to 70 lb. steam pressure, when the brazing 
gave out and the vessel exploded with great violence. 
‘The management,’ says the report, ‘ realise now, 
however, the serious consequences attending failure 
under steam, and in future an hydraulic test to twice 
the working pressure will be carried out, and the steam 
test will not exceed the pressure at which the vessel | 
is intended to be worked.” 

Explosion of a Babcock and Wilcox Boiler.—The 
Report (No. 3113) on the failure of a tube in a Babcock 
and Wilcox boiler at the Winnington works of Messrs. 
Brunner Mond and Company, Limited, Northwich, is 
of considerable interest, as the accident occurred in a 
works where every precaution is taken to ensure that 
the boilers are maintained in good condition, where 
testing and cleaning are carried out at regular intervals, 
and where the feed water is under continuous test. 
The boiler was of the ordinary Babcock and Wilcox 
land type, and it was one of the lower tubes nearest the 
fire which burst. The failure, the report states, was 
** due to the tube metal having been reduced in thick- 
ness over a comparatively local area to such an extent 
that it was unable to withstand the pressure to which 
it was subjected. The thinning of the metal would 
appear to have been caused by the erosive action, over 
a period of sixteen years, of solid matter in the furnace 
gases.” There were nine other original tubes in the 
bottom row. These were withdrawn, and in some 
cases sectioned, and in each case similar thinning of the 
metal had occurred in practically the same position 
relative to the plane of cross section. The external 
wastage was of a perfectly smooth and gradual character, 
the remaining part of the tubes not being materially 
affected. Since the accident all original bottom row 
tubes in the boilers, over eleven years old at the works, 
have now been renewed and “‘ the firm would appear to 
be taking every precaution to avoid further failures, 
even to the extent of carrying out exhaustive experi- 
ments with a view to evolving an electrical method of 
determining the thickness of the tubes.” 








EXPERIENCES WITH AN ELECTRI- 
CALLY-WELDED SHIP. 


In our issue of July 2, 1920, we gave an illustrated 
description of the Fullagar, the first completely welded 
sea-going vessel ever constructed. She was built by 
Messrs. Cammell Laird and Company, Limited, at 
Birkenhead for Messrs. T. and J. Brocklebank, of 
Liverpool. Further details of the ship were described in 
a paper read by Mr. A. T. Wall, before the Institution 
of Mechanical Engineers, on February 17, 1922. This 
paper was reprinted in our issue of February 24, of 
that year. In the construction of the ship, the methods 
and electrodes of Messrs. The Quasi-Arc Company. 
Limited, of 15, Grosvenor-gardens, London, S.W.1. 
were used throughout. At the time she was built, the 
Fullagar was necessarily regarded as a somewhat bold 
experiment, but the details of her subsequent career, 
which we give below, more than justify the foresight 
and enterprise of those who were responsible for her 
construction. The practice of welding for all kinds of 
constructional work has shown remarkable advance 
in recent years, and the history of the Fullagar 
furnishes evidence of the basic soundness of the advance. 
That considerable interest is being taken in the appli- 
cation of welding to ship construction was made evident 
in the paper read by Mr. G. Wahl, before the Institu- 
tion of Engineering and Shipbuilders in Scotland on 
February 10, and dealt with in our columns in our 
issue of February 20. 


twice been renamed and is now known as the Shean, 
was, as we have said, built by Messrs. Cammell Laird 
and Company at Birkenhead. She was launched in 
February, 1920. Prior to her construction many 
welding tests and experiments were made to convince 
her builders and owners, and also the officials of 
Lloyd’s Register, of the soundness of the methods 
proposed to be used. She is a vessel of a length of 150 
ft. between perpendiculars, a moulded breadth of 23 ft. 
9 in., a moulded depth of 11 ft. 6 in., and a depth to 
the quarter deck of 15 ft. 6 in. She has a hold capacity 
of 26,000 cub. ft., and a gross tonnage of 398. Her 
speed is 10 knots. On completion she was classed 
“100 Al; Electrically Welded; Subject to Annual 
Survey, Experimental.’’ She was intended for coastal 
trade and passed into the service of her owners, Messrs. 
T. and J. Brocklebank in July, 1920. Later she was 
sold to Messrs. The Manx Isles Steamship Company. 
Limited, and was renamed Caria. The vessel, at the 
time she bore her original name is illustrated in Fig. 3. 
opposite. During her service with these companies. 
the boat was engaged in the coasting trade, carrying 
various cargoes such as steel plates, coal, maize, &c. 
This service naturally took her on several occasions 
into very heavy weather. 

The vessel has several times been aground, and on 
each occasion later examination in dry dock showed the 
keel and bottom plating to have stood the severe con- 
ditions without ill-effect. In no case was there any 
leakage through the shell. On one occasion the forward 
length of bilge keel on the starboard side was carried 
away, and the welded angle lugs attaching the bilge 
keel to the shell bent. Attempts made to dislodge 
these lugs from the shell by hammering resulted in 
the heel of the lugs fracturing without disturbing 
the welding. On another occasion a collision caused 
serious indentation of the shell plating abreast of the 
aft cargo hatch and also in the way of the engine room 
on the starboard side. In this case, again, the welded 
joints remained intact although the circumstances 
were such that in the case of a riveted ship it is pro- 
bable that joints would have started, necessitating 
immediate repair. The vessel has been surveyed 
annually in accordance with her classification and in 
spite of events of this kind has maintained her position 
as 100 Al. 

A serious accident happened to the boat in June, 
1924, when, fully laden, she went aground on a sand- 
bank in the Mersey, during a voyage from Liverpool 
to Belfast. She floated off on the next tide and, as she 
was not making water, proceeded on her voyage and 
discharged her cargo at Belfast. It was obvious that 
the boat was seriously damaged, but as the hull was 
watertight, she was taken back to Liverpool under her 
own power. She was then put in dry-dock and it was 
found that her bottom plating was set up 11-in. from 
bilge to bilge over a length of 70 ft. The condition of 
the inside structural work suggested that the plates 
had actually been set up more than this, but that the 
boat had settled when placed on the blocks. After this 
examination, at which Lloyd’s surveyor was present. 
the vessel proceeded under her own power to Leith for 
repair. Instead of removing the distorted plating for 
fairing or renewal, as would have been necessary with 
a riveted ship, the bottom was faired in place by 
forcing it back into line by means of shores and hy- 
draulic jacks from the deck beams. Examination of 
the welding after this treatment showed it to be quite 
sound. The setting-up of the bottom by 11 in. over an 
area of 1,500 sq. ft. naturally caused considerable 
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Pacific Coast to British Columbia, having been pur- 
chased by Messrs. The British Columbia Cement 
Company of Victoria, who employ her in the cement- 
carrying trade. This company has renamed the boat the 
Shean. Even with her new owners, the boat has not 
escaped the vicissitudes which, although they can 
classification of the ship was retained, and she still| hardly be a matter of satisfaction to those who are 
stood in Lloyd’s Register without qualification as | operating her, are of great value in further testing the 
‘100 A.l. Electrically Welded. Subject to Annual | soundness of her welded construction. On October 24, 
Survey. Experimental.” | of last year, when loaded with 10,000 bags of cement 

Although the vessel was built as a coaster, she was, | and travelling at full speed, the Shean struck a rock 
even after her more than due share of accidents, in | cliff in the Saanich Inlet, near Victoria. The extent of 
such satisfactory and seaworthy condition that per- | the damage she suffered is indicated in Figs. 1 and 2 on 
mission was given for her to cross the Atlantic, pass | this page. Examination showed that in no case did the 
through the Panama Canal, and travel up the North | plates tear apart at the welds, but above and below 


disturbance to the frames, floors, keelson, &c. 


These 
were repaired partly by setting back and partly by | 
renewal. The keelson was deepened for a considerable 
portion of its length by the addition of two 8-in. by 
3}-in. built-ang..s placed back to back on the top of 


the rider plates. After this drastic experience the 














Fie. 2. 


in the solid plate. Less than 400 sacks of cement were 
damaged and the opinion was expressed that had she 
been a riveted ship, the damage would have extended 
beyond the fore peak with resultant flooding of the 
whole cargo space. It is considered not improbable that 
she would have become a total loss. 

The vessel has been repaired in accordance with her 
class and has since passed her tenth annual survey 
satisfactorily. After more than eleven years of service 
it has been impossible to trace any undue corrosion 
in any part of the welded structure, which is in such 
good condition that Lloyd’s have agreed to a biennial 
in place of an annual survey. The experiences with this 
ship form a remarkable demonstration of the possi- 
bilities of electric welding in ship construction and 
a valuable tribute to the methods and materials of 
Messrs. The Quasi-Are Company. 








BriruMASTIC ALUMINIUM SOLUTION,——-For some time 
past Messrs. Wailes Dove Bitumastic, Limited, Colling 
wood-buildings, Newcastle-upon-Tyne, have been engaged 
in experimental and research work with a view to pro- 
ducing an aluminium paint built up from a bituminous 
base. They have now succeeded in producing a material 
which has withstood stringent tests, and Bitumastic 
aluminium solution has recently been placed on the 
market. Particulars concerning shades, covering ca- 
pacities, and prices, may be obtained on application to 
the manufacturers. 


Exectric SToRAGE BATTERIES IN RouGH SEAs.—Engi- 
neering firms manufacturing marine storage batteries 
have occasionally encountered the criticism that violent 
movements of a ship in a seaway may have a bad effect 
both on the contents of a battery and upon its output. 
In order to prove conclusively that such is not the case, 
Messrs. The Chloride Electrical Storage Company, 
Limited, Clifton Junction, Manchester, have recently 
carried out exhaustive tests. In these experiments th« 
— of a group of Exide Ironclad cells was measured, 
with the cells tilted to various angles. The results were 
most successful ; they showed that over 60 per cent. of the 
rated capacity was obtained in all positions of the cells 
up to a total inversion. Up to 60 deg. of tilt, however, 
there was no loss of the electrolyte. Such tests as these 
are considered to be much more violent than anything 
likely to be experienced in the worst storms at sea, 
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THE GEORGE’S RIVER BRIDGE, 
NEW SOUTH WALES.* 
By THE Late Percy ALLAN, M.Inst.C.E. 

GrorcGe’s River emerges from the south-west corner 
of Botany Bay, 12 miles to the south of the city of 
Sydney, and for many years was crossed in punts 
worked on wire hauling-ropes. Such a service became 
in recent years quite inadequate, and in December, 
1923, an Act was passed enabling the Sutherland Shire 
Council to build a bridge. Surveys were made of 
three sites. Borings at Tom Ugly’s were sunk until 
rock was reported, and attention was then concen- 
trated on the Bald Face Quarry site. Subsequently 
additional bores were put down at Tom Ugly’s. These 
borings disclosed rock at such reasonable depths as to 
allow of bridging the deep channel with a span of 
economical dimensions and the founding of all piers 
at practicable depths. This resulted in the recom- 
mendation of that site. 


Although pile foundations | 


| 
| 
| 
| 


| 





carrying concrete bases were considered for piers 


between Nos. 2 and 8, it was eventually decided to 
provide for reinforced two-cylinder piers founded on 
rock, carrying six 225-ft. through truss spans, with 
three 89-ft. 3-in. plate-girder deck spans in the approach. 


The bridge is designed to carry a line of electric | 
tramway cars, with a 20-ton lorry on each side thereof, | 
and a distributed load of 70 lb. per square foot on the | 


remaining roadway space, together with 50 Ib. per | 


square foot on each footway. The width of roadway 
is 30 ft. and 34 ft. between kerbs on truss and approach 
spans, respectively ; whilst the footway, on the upstream 
side of the bridge, is 6 ft. and 8 ft. 11 in. wide on truss 
and approach spans, respectively. Although the 
foundation stone was laid on June 7, 1924, the bridge 
was not officially opened until May 11, 1929. Such 
delay may be largely attributed to the fact that rock 
was not met with at contract levels in four of the eight 
piers, which necessitated material amendments in the 
design of the foundations. 

Each pier consists of two  reinforced-concrete 
cylinders, connected together by a reinforced-concrete 
diaphragm. Each cylinder is provided with a chisel- 
pointed steel cutting length, the 6-ft. cylinders being 
7 in. thick to 1 ft. below low-water level, while the 
remaining cylinders are 9 in. thick to the river bed, 
and thence 18 in. thick to 1 ft. below low-water level. 
The cylinders are reinforced with }-in. vertical rods 
bolted to the cutting lengths. The vertical rods are 
set in the centre of the concrete in the 6-ft. cylinders, 
and staggered in the 8-ft. and 10-ft. cylinders. The 
vertical rods are connected at intervals with horizontal 
hoops 2 in. in diameter, and so placed as to have a 
minimum cover of 2 in. of concrete over the outer 
hoops and inner rods. 

In March, 1926, the cylinders of piers Nos. 1 and 2 
had been founded on rock, the pressures on the founda- 
tions being 10} tons and 114 tons per square foot, 
respectively. The cylinders of pier No. 3 were in 
process of sinking, and when subsequently the air 
pressure reached 40 lb. per square inch further sinking 
was discontinued, and excavation in the down-stream 
cylinder was carried 6 ft. below the cutting edge to 
rock, upon which four concrete pillars were built, 
and the concrete seal was then deposited. In the 
upstream cylinder the 4-ft. 3-in. excavation below the 
cutting edge was carried out without the use of pillars. 
Meanwhile the cylinders of pier No. 4 had been sunk 
beyond contract depth until the air pressure reached 
42 lb. per square inch, when lock work was discontinued. 
The cylinders of pier No. 5 having been sunk 84 ft. 
below lew-water level without reaching rock, it was 
decided to stop work on all piers until a decision could 
be made about amendments in design, as a result of 
check borings which were then undertaken. 

The author had previously suggested the sinking 
of check borings at the site of each cylinder, and that 
if these disclosed no rock at practicable depths the 
cylinders already in situ should be drawn, and pile 
foundations then driven to carry concrete bases for 
cylinders of contract design. The check borings 
showed rock foundations to be unobtainable at prac- 
ticable working depths for piers Nos. 4, 5, 6 and 7, 
and the original design of the foundations was amended. 
In piers Nos. 4 and 5, the cylinders of which were 
tn situ, it was decided to rely on the clay and sand for 
a foundation to support 8 tons per square foot, and to 
transfer the balance of load to piles driven round the 
cylinder, the transfer being efected by the adhesion 
against the outside of the cylinder of a surrounding 
concrete block carried on the piles, each pile being 
estimated to carry 30 tons. 

The cylinders for piers Nos. 6 and 7 not being in 
position, pile foundations carrying concrete bases for 
cylinders were decided upon, the load per pile being 
37 tons. Although the concrete in the surrounding 
blocks for piers Nos. 4 and 5, and in the bases for piers 
Nos. 6 and 7, was deposited through the water in self- 
tripping boxes, much laitance was met with. 


~® Abstract of a paper read before the Institution of 
Civil Engineers on Tuesday, March 24, 1931. 








DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN THE PRICES OF METALS. 
(Specially Compiled from Official Reports of London Metal Markets.) 
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Norse.—In the diagrams, the figures plotted for tin and copper are the official closing cash quotations of 


the London Metal Exchange for “ fine foreign” and “ standard” metal, respectively. 
lead are for English metal, whilst those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Cleveland pig-iron. 


The prices shown for 
Middlesbrough prices are plotted 
The prices given, in the case of steel 


plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The pig-iron 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
bottle, the contents of which vary from 70 lb. to 80 lb. The price of tin-plates is per standard box, but in 


other cases the prices are per ton. 


Each vertical line in the diagram represents a market-day, and the horizontal 


lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which they represent 1s. each. 


The face and wing walls of the abutments were 
built of 1: 3:6 sandstone concrete, on rock foundations, 
and faced with masonry. 

The author’s estimate of the cost of the work was 
202,0001.; while the tenders recommended for the 
two separate contracts, and accepted by the Sutherland 
Shire Council, totalled 190,101/. Under the No. 1 
contract (a lump sum of 80,378/.) the metal-work for 
the superstructure of the three approach and six truss 
spans was manufactured in Glasgow. The No. 2 
contract, at the lump sum of 109,7311., embraced the 
carriage of the metal-work from Sydney to the site 
and its erection in situ, also the construction of piers, 
abutments, and approaches. A sum of 242,7271. was 
paid in settlement of the two contracts, thus involving 
an extra cost of 27-6 per cent. 








Roap SURFACES IN THE BELGIAN ConGo.—The Public 
Works Department of the Belgian Congo is considering 
various methods of constructing road surfaces, and is 
about to conduct a test by treating adjoining lengths 
of road with various substances, in order to discover 
which is the most suitable. It is thought that British 
firms specialising in products for spraying road surfaces 
might care to have particulars of their materials sub- 
mitted to the Public Works Department. Any such 
firms are requested to send particulars to H.M. Consul, 








CHANGES OF ADDREsS.—The London office of Messrs. 
Edward G. Herbert, Limited, Atlas Works, Levenshulme, 
Manchester, is now at 28, Victoria-street, Westminster, 
8.W.1. The London representatives of the firm are 
Messrs. G. Taylor and H. C. Reddrop.—Owing to expan, 
sion of business, Messrs. Hollow Steel Floor Company- 
Limited, Middlesbrough, have opened a London office 
at 400, Abbey House, Victoria-street, Westminster, 
S.W.1. Their representative is Mr. E, Davies. 





MEETING OF THE HAMBURG EXPERIMENTAL,TANK Asso- 
cIATION.—The tenth general meeting of the Gesellschaft 
der Freunde und Férderer der Hamburgischen Schiff- 
bau-Versuchsanstalt (The Society of the Friends of the 
Hamburg Experimental Tank) will be held in Lindau, 
Constance, Zurich and Winterthur, from May 27 to 29. 
Three papers will be read at Lindau on May 27, namely, 
‘““The Hydraulic Principles of the Voith-Schneider 
Propellers,’ by Dr. Ing. H. Kreitner; ‘‘ The Effect of 
the Voith-Schneider Drive on Ship Form,” by Mr. R. 
Temple; ‘‘ The Effect of Various Ship Forms upon the 
steering of Vessels in Open and Confined Channels,” by 
Dr.-Ing. G. Kempf. Subsequently, a motorship, on the 
stocks at Lindau, equipped with Voith-Schneider pro- 
pellers will be inspected. Demonstration trips on sister 
ships of this vessel will be given on the Lake of Constance. 
Two papers will be read at Constance on May 28, namely, 
‘‘ Navigable Channels between the Lake of Constance 
and the Rhine,”’ by Mr. J. Altmayer ; and ‘‘ Comparative 


British Consulate, Leopoldville, Belgian Congo, stating | Methods of Towing,” by Mr. K. Beschoren. Afterwards, 
whether or not they are willing to serd a trial sample | the Diesel-engined ferry-boat Konstanz and the new 
to the Public Works Department. Attention is drawn | paddle steamer Stadt Ueberlingen will be inspected. 


to the fact that. the mean temperature of the country 1s | Visits | 
80-6 deg. F. It appears that a cold emulsion of bitumen | Friedrichshafen, 





sprayed on the roads 
costly. 


has proved successful and not too | 


isits to the Zeppelin, Maybach and Dornier works in 

ae Escher-Wyss works at Zurich, and 
the Sulzer Works at Winterthur, have been arranged for 
Friday, May 29. 
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THE INFLUENCE OF PRESSURE AND 
TEMPERATURE ON THE EXTRU- 
SION OF METALS.* 


By C. E. Pearson, M.Met., and J. A. Smyrue, 
Ph.D., D.Sc. 
(Concluded from page 405.) 

Comparison of the Direct and Inverted Methods.—The 
chief difference between these lies in the manner of 
flow produced, which, in turn, influences the pressure- 
rate relationship. In the direct method differential 
flow occurs simultaneously throughout the billet, a 
relatively lightly deformed central zone, sheared through 
the outer portion in frictional contact with the con- 
tainer wall, entering the die first. This outer portion 
is later turned in at the back of the billet by the 
follower. C 






Fia. 11. 





Fie. 13. ExtrupEp at 130 prc. C., RougHENED FOLLOWER. 
x 5 anD RepucepD } IN REPRODUCTION. 


Fies. 10 to 14. 


the metal through the die, partly in producing internal 
deformation in the billet. With the materials employed 
and with billets 2-5 in. in length, the initial loss of 
pressure, due to shearing, was between 25 and 50 per 
cent. of the applied pressure, decreasing as the billet- 
length shortened. 

In inverted extrusion, on the other hand, flow is 
limited to a zone adjacent to the die, and, once a uni- 
form condition of deformation has been produced in 
this zone, a constant rate of extrusion is produced by 
a given pressure. This pressure is lower than that 
required in the direct process by an amount corre- 
sponding with the loss by internal shear in the latter. 
There is a difference in the material produced by the 
two methods, rod made by the inverted process being 
more uniform in structure in a longitudinal direction 
than that made by the direct process, in which the 
metal entering the die towards the end of the extrusion 








* Paper read before the Institute of Metals, London, 
on Thursday, March 12, 1931. Abridged. 





The pressure applied is used partly in forcing | 


ExTRUDED AT 16 pEG. C., SmootH FoLLoweERr. 








has been very heavily deformed. The defects which 
may arise in the two processes are dealt with below. 
Effect of Lubrication in Direct Extrusion.—Dr. 
Rosenhain and Mr. F. S. Tritton, showed, in their 
discussion on Genders’ paper in 1921, that the shearing 
action along the sides of wax billets during extrusion did 
not take place if a lubricant was used between the billet 
and the container. In order to test whether metals 
behaved in a similar manner, slightly greased billets of 
bismuth were extruded at various temperatures. It was 
found that the pressure required to produce a given rate 
of extrusion was the same as in the inverted method, and 
very much less than when the billets were unlubricated. 
The type of flow which occurs was found to be of the 
same kind as in inverted extrusion. Whether any 


suitable lubricant could be found for use in technical 
plants in which alloys are extruded at high temperatures 
is questionable, but might merit investigation. 





A number of billets of bismuth were intentionally 
given a dirty skin by rubbing the sides with coarse 
emery paper, painting them with black enamel and, 
when this was dry, applying fine emery to remove 
most of the enamel, leaving only that which was in 
the deeper emery grooves. The ends of the billets 
were left clean. On extrusion of these billets the defect 
was found only when a closely fitting follower was 
used. With a loosely fitting follower the dirty skin 
was left in the skull. These results tend to confirm 
the conclusion of Tucker and of Genders. On the 
other hand, it is possible, as Rosenhain suggests, that 
dirt on the base of the billet may be carried into the 
extruded rod when a smooth-faced follower is used. 
Another defect sometimes met with in extruded rods, 
particularly in some of the lead-free brasses, is the 
occurrence in the rod of annular rings of crystals of 
widely different grain-size. These rings are illustrated 


Fie. 14. DErrEct at THE SHOULDER OF A 
BismutH BILuer. 


in Figs. 10 to 13, on this page, which show the same 
phenomenon in the discard ends of billets of bismuth 
extruded by the direct process at 16, 70 and 130 deg. C. 
In Figs. 10 and 11 a comparison can be made of the 
effect on the flow of a roughened and a polished fol- 
lower. It seems probable that the zones of coarse 
crystal-grains coincide with areas of the metal in which 
there has been an amount of deformation critical for 
grain-growth at the particular temperatures. Sections 
cut from a rod extruded by the direct process show a 
considerable variation in structure, due to the varia- 
tion in the amount of deformation from front to back 
of the billet. 

Turning to inverted extrusion, it has been found 
that a defect may also be caused by dirt on the skin 
of the billet. In this case, however, the defect is 
situated on the outside of the extruded rod. It is 
brought about by the wrinkling of the skin of the billet 
just in front of the die, as shown in Fig. 14, above. 
This depicts a section of a billet of bismuth showing 
the generation of the defect at the shoulder of the 
billet. Rods of bismuth containing this defect had 
a thin, crumbling, and readily detachable skin. The 
defect could be avoided by the use of a die with a small 
clearance from the sides of the cylinder, so that a thin 
skull was left on the wall of the cylinder. This remedy 
was adopted by Genders,* who first encountered this 
defect when trying out the inverted method in a large- 
scale press. 

The Relationship between Pressure, Rate of Extrusion 
and Temperature in the Inverted Process.—The attain- 
ment of a steady rate of extrusion over the greater 
part of the process renders possible the fuller investiga- 
tion of the influence of temperature and pressure on 
the rate of extrusion. Hitherto a separate billet had 











Defects in Extruded Rods.—Although the present 
work is not directed particularly to the study of 
extrusion defects, a number of experiments have been 
made incidentally on this subject, and some of the 
results of these may be recorded here. In direct 
extrusion, a characteristic defect, arising from dirt 
and oxide, frequently makes its appearance in the 
central portion of the last few feet of extruded rod. 
This defect has been ascribed by Tucker and by 
Genders to the enfolding by the advancing follower of 
the dirty skin of the billet at the edge of the rear end 
of the billet. Rosenhain attributed the defect to 
dirt on the base of the billet, and concluded that if the 
flow of metal across the base were prevented by the 
use of a roughened plate, the defect could be avoided. 
Ordinarily, the authors did not encounter this defect 
in sectioned billets and rods, probably because the 
billets were comparatively clean on the outside, and 
also because a loosely fitting follower was used, so 
that dirt on the skin of the billet was trapped in a 
thin skull which was left on the wall of the cylinder. 





been used in experiments at any particular tempera- 
ture and pressure, and it was felt desirable, in the 
interests of economy of time, to ascertain whether 
variation of the load during the treatment of any one 
billet at constant temperature would introduce an 
error in the rates as compared with those obtained when 
a separate extrusion was done at each pressure. It was 
found by experiment that once the steady rate for a 
particular pressure had been attained, the pressure 
could be changed without introducing any appreciable 
error into the corresponding rate. Thus it was possible 
to obtain, from one billet, a fairly complete series of 
pressures and corresponding rates at a particular 
temperature, and the full investigation of any metal, 
for the purpose of this inquiry, resolved itself into the 
determination of the pressures and rates for a number 
of billets, each maintained at a constant temperature. 
The temperature-intervals between experiments were 
suitably adjusted between the extremes at which, for 
a variety of reasons, accurate observation became 


difficult or impossible. 





* See ENGINEERING, vol. cxviii, page 387 (1924). 
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Billets of cadmium, bismuth, and tin, 3 in. in length, 
were prepared by casting the metals at a temperature 
30 deg. C. above their respective melting points into 
the cylinder of the press, pre-heated to 110 deg. C. 
Lead billets were cut from extruded rod of the correct 
diameter. The procedure adopted was to heat the 
billet, in position in the press, to a predetermined 
temperature, and, after maintaining this temperature 
for about 15 minutes to apply such a pressure as to 
give a fairly rapid rate of extrusion. When about 
10 per cent. of the billet had been thus extruded, the 
pressure was reduced to some lower value, and readings 
of the rate of extrusion were begun. The purpose of 
this was to ensure that the deformed zone adjacent 
to the die had been formed, so that a steady rate of 





the ram and the cylinder walls. It is evident that a 
marked weakening of the metal occurs about a degree 
below the melting point, but that it still retains some 
strength is shown by the fact that the segmented part 
of the rod withstands the weight, in a vertical position, 
not only of itself, but also of a length of the smooth 
rod still passing up the hollow ram. 

Cadmium.—The range of temperature over which 
determinations could be made with this metal was 
limited by its lack of plasticity below 100 deg. C., and 
by a weak brittle condition which began to make itself 
felt at 260 deg. C. Extrusion at temperature above 
310 deg. C. was impossible, owing to the collapse of the 
highly segmented rod, with consequent jamming in the 
hollow ram just above the die. All the rods,:extruded 


Tin.—Extrusions of this metal made between the 
limits 16 deg. C. and 223 deg. C. produced smooth rods. 
Observations with an increasing temperature revealed 
the same weakness at higher temperatures that was 
shown by the other metals, a sudden increase in the 
rate of extrusion at 228 deg. C. coinciding with the 
production of segmented rod. The segmentation of the 
surface of the rods which has been observed in all the 
metals at a sufficiently high temperature and in bis- 
muth at a low temperature is well known in industrial 
extrusion plants. It appears to be due to a longitudi- 
nal tensional stress set up, during extrusion, in the outer 
layer of the rod by the restraining action at the sides 
of the die. Where the metal is weak, as at high 





temperatures, or incapable of further deformation to 
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extrusion could be expected. The pressure was then 
increased or decreased by given increments, and the 
corresponding rates were determined, from four to ten 
rate-readings being taken at each pressure. Occa- 
sionally, as a check, the pressure was adjusted to | 
one of the earlier values and the rate again determined. 
This was a necessary precautionary measure to ensure 
that no jamming of the die or ram had occurred. As 
a further check on the results, a number of duplicate 
experiments was made at selected temperatures. No 
difficulty was experienced in securing the rates corre- 
sponding with several pressures from a 3-in. billet. 
A number of experiments was also made, at constant 
pressure, with an increasing or a decreasing tempera- 
ture. For this purpose it was found necessary, in 
order to avoid a lag in the temperature measurement, 
to have a base-metal thermocouple embedded in the 
billet itself. The thermocouple, bare at the end, but 
elsewhere wrapped in asbestos, was introduced through 
a small hole in the gag, the hole being then securely 
plugged to prevent metal passing through when pressure 
was applied. This method was particularly useful in 
studying changes in the plastic behaviour of the metals | 
close to their melting points, and also for determining | 
the temperature at which the surface of the extruded | 
rod became cracked, as happened in some cases. The | 
die aperture in all these experiments was 0-257 in. | 

The results of this work will now be briefly summar- | 





Lead.—The data relating to various temperatures | 
between 17 deg. C. and 325 deg. C. are typical of the 
other three metals, employed in the present sasenouls,| 
All rods extruded below 326 deg. C. were smooth. At | 
325 deg. C., 2 deg. below the melting point, the rod was 
found, on etching, to be coarsely crystalline, some of 
the crystals occupying the whole cross-section of the 
rod. To discover whether any abnormal behaviour 
occurred between 325 deg. C. and the melting point, a 
test was carried out at an increasing temperature 
between 290 deg. and 327 dep. C., at a pressure of 
0-4 ton per square inch. ‘the rate of extrusion 
increased with the temperature, giving values which 
coincided, at 320 deg. and 325 deg. C., with the rates 
already determined statically at these temperatures. 
The rate at 325 deg. C. was 15 units per minute. The 
rod issuing from the die at 326 deg. C. was no longer 
smooth, but had a segmented appearance due to the 
development of circular evenly-spaced surface cracks. 
These became more marked up to the point of fusion. 
Corresponding with this segmentation, the rate of 
extrusion increased suddenly from 19 units to 30 
units per minute, and, at the last reading before fusion, 
had reached 90 units per minute. The actual forma- 
tion of melt was easily detected by the quick movement 
of the ram and the welling up of liquid metal between | 
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above 260 deg. C., showed the annular surface cracks 
and were extremely brittle when hot. 

Bismuth.—At low temperatures, spiral or annular 
cracks appeared on the extruded rods, which penetrated 
to a depth equal to about one quarter of the diameter. 
Sections through partly extruded billets showed that 
the cracks were formed at the front edge of the die 
aperture. With the particular die used, 30 deg. C. was 
the upper limit of this segmentation. Between this 
temperature and 250 deg. C., bismuth was extruded in 
the form of smooth rods of considerable strength, which 
could be bent through 180 deg. without fracture. 
Above 250 deg. C., segmentation again appeared, the 
metal at the same time becoming so weak that 
extrusions could not be made much above this tem- 
perature. 


Fig.19. 
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relieve this stress, as in bismuth at a low temperature, 
the surface cracking ensues. 

Discussion of Experimental Results (Inverted Process). 
—When the rates of extrusion are plotted directly 
against the pressures, a series of curves is obtained 
similar to those shown for lead at 17 deg. C. in Fig. 9, 
on page 404 ante. When, however, log rate is plotted 
against log temperature, the curves reduce themselves 
to separate straight lines, which correspond with the 
various temperatures of experiment. These lines are 
approximately parallel to one another at the higher 
temperatures, but become more steeply inclined to the 
vertical axis at low temperatures. They are shown for 
the four metals examined in the present research in 
Figs. 15 and 16 on this page. 

The straight lines can be represented by the equa- 
tion : 

log R = alogP + log b. 
where R is the rate of extrusion, P the corresponding 
pressure, and a and 6 are constants, distinct for each 
temperature and each metal. The formula may be put 
in the form : 
R= bs 
and the constants can be evaluated from the experi- 





imental data. Their values are also shown, plotted 
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against the temperature, in Figs. 17 and 18 on page 
464. From the curves in Figs. 15 and 16 have been 
derived the pressures necessary to obtain rates of extru- 
sion of 10 and 100 units per minute, at various tem- 
peratures. These are shown plotted in Fig. 19, page 464. 

The factor a is, to some extent, a measure of the slope 
of the curve—that is, of the increase of the rate with 
increasing temperature. It varies with the temperature, 
decreasing from a high value at low temperatures to an 
approximately constant value as the temperature 
increases. That is to say, a given percentage increase 
in the pressure at a low temperature causes a greater in- 
crease in the rate of extrusion than a similar increase of 
pressure at a high temperature. This applies to all 
four metals studied, with the qualification that, in the 
cases of lead and tin, a slight increase in the value of a 
occurs at temperatures near the melting points. No 
definite relationship between the values of a and tem- 
perature has been found, but the curves, plotted be- 
tween the two, approximate to hyperbolas. It is diffi- 
cult to assign any reason for the rapid change in the 
values of a at low temperatures. It is possible that the 
physical properties of the metals may be altered by 
work-hardening of the metal during its passage through 
the die, even though this hardening may be only of a 
transitory nature. As an alternative, it is possible that, 
at low temperatures, there is a certain minimum pressure 
necessary to produce any flow at all. Thus for a given 
increase in pressure, the increase in effective pressure 
is greater than it would be at a high temperature, where 
the minimum pressure necessary to produce flow is 
less, or may even cease to exist. 

The values of b at different temperatures are the rate- 
values at which the curves cut, or would cut if pro- 
duced, the axis of log 1. They are thus actually the 
rates of extrusions corresponding with a load of 1 ton 
at these temperatures. This is, naturally, only true 
for the very low values of b if the exponential relation- 
ship holds good outside of the experimental range. 
More detailed analysis of these curves is deferred until 
work, at present in progress, on alloys and other 
materials is completed. 








SEAWORTHINESS OF COLLIER 
TYPES.* 
By L. C. Burr. 


THE main work undertaken was to study the sea- 
worthiness of collier types by actual observations at 
sea under winter conditions, recording the conditions 
of wind and sea, and observing the angles of roll and 
pitch and the amount and position of shipped water. 
It was decided, at the outset, to limit the investigation 
to ships between 200 ft. and 300 ft. in length, the 
majority of colliers plying in the North Sea and English 
Channel falling between these two limits of length. 
Ships below 200 ft. in length fall into a special small- 
coaster class,t and the height of platform of colliers 
above 300 ft. is such that they are not influenced in 
the same way by the weather conditions prevalent in 
the North Sea as the ships with which the present 
work is concerned. 

During the early months of 1928 and the winter of 
1928-1929, twenty-six voyages were made in eight ships 
of different types, principally in the North Sea and 
English Channel, Bristol Channel, and round the 
French coast to the Bay of Biscay, whilst.in one instance 
a voyage across the Atlantic to Canada was made in 
a small raised quarter-deck collier having engines aft, 
with a subsequent voyage on the Great Lakes. 

The loading of each ship was attended, and notes 
were taken of how the coal was teemed into the holds 
and of the consequent effect on trim and uprightness. 
The disposition of coal in the hatches was measured 
and sketched; the method of covering hatches was 
noted, and also the state of tarpaulins and security 
of wedges, hatch-bars, &c. A further note was made 
of the methods of closing air-pipes, ventilators, &c., 
and of the state and efficiency of freeing ports, and a 
general account was kept of the condition of the ship 
on departure. When at sea, observations were made 
at regular intervals, and a continuous log was kept of 
the following items :— 

(1) Weather—Wind : Direction and force. 

Sea: Type, direction, magnitude. 
Waves : Length, height, periods. 


(2) Ship’s Behaviour.—Rolling: Periods, angles, 
phases. 
Pitching: Periods, angles, 
pounding. 


(3) Water Shipped.—Location, quantity, time to free 
decks. 

(4) General.—Steering, vibration, effect of loose 
water in tanks. 

Wind speeds were at first recorded by anemometer, 





* Paper read before the Institution of Naval Arehi- 
tects, on Thursday, March 26, 1931. Abridged. 

+ See “ Notes on Design of Coasters,” by Mr. J. Douglas 
Calder, Trans. I.N.A., 1927. 





but it was found that they could be estimated with 
sufficient accuracy without the aid of an instrument. 
The lengths and heights of waves were estimated by 
comparison with length of ship and height of platform, 
and checked by calculation of length from period of 
encounter and time to travel ship’s length. It was 
found that there was fairly good agreement between 
the estimates of several observers. Various means 
were adopted for recording amplitudes of rolling. 
Pitching records were mainly taken by direct observa- 
tion of the rise and fall of the forecastle head in relation 
to the position of the observer and the horizon. 

On arrival, the condition of the ship was again noted, 
and the coal surface in the hatchways examined and 
sketched. In some instances, it was possible to 
conduct an approximate inclining experiment on 
arrival by shifting the heavy hatch beams and observ- 
ing the consequent inclinations with the aid of pendu- 
lums. 

The design of collier types has been influenced mainly 
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by the draught of water available in small harbours, 
while the length has also been somewhat restricted by 
the size of locks and entrances to such harbours. 
The breadth is less restricted, being governed princi- 
pally by the necessity of providing adequate initial 
stability, and therefore varies more than the other 
two dimensions. The main types of colliers which 
have been evolved to satisfy the necessary require- 
ments of length, breadth, and depth in conjunction 
with economic conditions of service are :— 

Type 1.—Three-island or single-deck type. 

Type 2.—Raised quarter-deck, engines amidship, or 
well-deck type. 

Type 3.—Raised quarter-deck type with engines aft. 

Type 4.—Arch collier type. 

Voyages were made at sea under winter conditions 
in seven ships, one of Type 1, three of Type 2, two of 
Type 3, and one of Type 4. 

Sketches of typical contours of coal surface in hatches 
on departure are shown in Figs. 1, 2, 3 and 4. In 
general there was no regularity of surface of the coal 
as teemed into the ship, but where the coal was able 
to take up a definite angle of repose (i.e., in the wings 
and at the ends of the ship) this angle was found to 
vary between 36 deg. and 38 deg. With untrimmed 
cargoes, the empty spaces at the sides of the hatches 





and in the wings generally amounted to about 2,000 
cub. ft. (i.e., 45 tons coal) at each side, while the 
triangular spaces usually left empty at each end of 
the ship represented about 80 tons of coal (i.e., 40 tons 
at each end) in vessels of about 2,000 tons deadweight. 
The total amount of empty space in holds and hatches 
generally amounted to about 7 per cent. to 8 per cent. 
of the coal carried when fully loaded. With trimmed 
cargoes, the amount of empty space in the wings is 
reduced to about one-half of the figure given for 
untrimmed cargoes, as will be seen from the sketches, 
the coal surfaces in the hatches being correspondingly 
lowered. It was noted on several occasions that a 
list of about 4 deg. from the upright was developed 
during the loading, owing to the side of the ship farthest 
away from the chutes being more tightly filled than 
that adjacent to the quay. Care was always taken by 
those loading the ship to reduce this list to a minimum 
before sailing, and in no case was a list of more than 
2 deg. observed when leaving for sea. 

At least two good tarpaulins were fitted to each 
hatch. Care was taken to see that the edges of the 
tarpaulins were evenly secured by the hatchbars at 
the sides and ends of the hatches, and that all wedges 
were sound and well driven. This was done to prevent 
the tarpaulins surging up at sea, and thus making 
it possible for the hatch-covers to move if struck by a 
sea, or for the tarpaulins to tear at the edges. Various 
wire ropes, wooden beams, and channel-bar appliances 
were also fitted on top of the tarpaulins to minimise 
the surging mentioned above. The hatches were 
generally covered as the loading proceeded, and were 
secure before the ship sailed, but on two occasions the 
covering of No. 1 hatch was completed at sea. 

Hold escapes and sounding pipes were always securely 
closed. In bad weather, the hold ventilators were 
securely closed with wooden chocks and covered with 
tarpaulin. Air pipes and goose-necks were usually 
chocked with wood, although this was not always done. 
Freeing ports were usually in good condition, but were 
sometimes broken or boarded up, and in the case of 
ports fitted with flaps, the latter were sometimes 
stiff to move. All ballast tanks were sounded on 
departure for sea, and found to be dry. There was 
sometimes a free surface in engine-room tanks on 
departure, but the slackness on arrival was usually 
greater than on departure. Boilers were usually kept 
at about three-quarter glass. Since it was usually 
necessary to proceed to sea immediately upon com- 
pletion of loading, it was only possible to incline one 
of the ships on departure. 

An examination of the coal surface, on arrival, 
showed that the coal settles down indifferently on 
both sides of the ship. In some instances, the surface 
on arrival was as shown in Fig. 4, while in others the 
coal had settled down evenly to about the deck level, 
the empty spaces in the wings being filled from the 
hatches. In no case was it observed that the coal 
had shifted bodily to one side of the ship. Inclining 
experiments were carried out immediately upon 
arrival in some of the vessels. In general, there is 
very little difference between the G.M. possessed by 
these ships on departure and on arrival after short 
coastal voyages, the effect of the settling down of the 
coal in the holds and the consumption of bunkers 
being almost counterbalanced by the consumption of 
feed-water and the consequent slackness of the engine- 
room tanks. 

Sea conditions in the North Sea, in bad weather, 
are best described by the term ‘“‘ confused sea,” there 
being usually one predominant swell, coinciding 
roughly with the wind direction, and several more or 
less subsidiary swells causing ‘“‘ hummocks” or 
‘* lumps ”’ of water travelling in all directions. Regular 
systems of waves were only encountered on two or 
three occasions. The maximum waves encountered 
in the North Sea were about 150 ft. to 200 ft. long, 
and about 10 ft. to 15 ft. high from trough to crest, 
having a period of about 6 seconds to 7 seconds. The 
state of the sea varied almost from watch to watch, 
a heavy swell rising very rapidly and disappearing 
almost as quickly. It was impossible to correlate sea 
height and wind speeds, owing to the proximity of the 
land. For example, it was observed, on more than 
one occasion that at a distance of about five miles from 
the land, the sea height was only slight to moderate, 
although a wind of moderate to strong gale force had 
been blowing for about a day. On the other hand, 
with the wind off the sea, the waves inshore were of 
considerable height. Wave-lengths observed and 
calculated from the period of encounter and time to 
travel length of ship usually agreed fairly well with 
those calculated by applying the formula for gravity- 
controlled waves. 

In general, the rolling records increased and decreased 
continually, showing the familiar phases common to 
all rolling records, the rate of increase of amplitude 
being generally greater than the rate of decrease. 
The length of the phases depends upon the relation 
between the impulses given to the ship by successive 
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waves and the natural rolling period of the ship, 
minimum rolls occurring at intervals when the wave 
impulses are completely out of phase with the natural 
motions of the ship, and maximum rolls corresponding 
to times when the wave impulses and natural move- 
ments of the ship are in phase. Thus, when there is a 
considerable difference between the natural period of 
roll of the ship and the period of encounter of the 
waves, the number of complete oscillations in each 
phase is roughly equal to the period of encounter of 
waves in seconds, and as synchronism is approached, 
the number of oscillations per cycle increases. When 
rolling very heavily, the bilge keels disturbed the 
water considerably at about 15 deg. to 20 deg. inclina- 
tion, and thus limited the maximum rolling. 

In general, the pitching periods were regular, and 
corresponded with the natural period of the ship in 
moderate weather, but were very erratic and correspond- 
ing to the encounter of seas or hummocks in heavy con- 
fused seas. Pounding or slamming occurred frequently 
in some ships in the ballast condition, but was not 
observed in loaded condition, and was usually attri- 
buted to low ballast capacity (or the leaving of the 
‘fore-peak empty to obtain good propeller immersion, 
the latter object being often defeated when this 
occurred, since the screw raced heavily). The worst 


slamming recorded (about once in every 10 pitches) | 


occurred in a ship with very low ballast capacity, 
when the period of encounter of a moderate head 
swell approached to synchronism with the natural 
period of pitching of the ship (7.e., about 5 seconds). 


To be deemed seaworthy, a ship must not only possess | 


certain definite inherent stability qualities, but must 
be able to retain those qualities under adverse weather 
conditions. The factors which affect the maintenance 
of stability in heavy weather are as follows :— 

(1) Freeboard.—In these small ships, the actual 
height of platform above the water surface is of 
primary importance in obtaining a dry ship. Particu- 
larly is this so in the North Sea, where short choppy 
seas are encountered in heavy weather, and the decks 
are apt to be continually flooded. From experience 
of the behaviour of these ships, it is thought that it 
would be of great advantage if the difference between 
winter and summer marks were ncreased in these 
small ships, as has already been .suggested by the 
International Load Line Convention. 

(2) Type and Disposition of Erections.—From the 
point of view of general seaworthiness and seakindliness, 
the author would place the various types of colliers in 
the following order :— 

(a) Three-island type. 

(6) Well-deck type (raised quarter-deck with engines 
amidships). 

(c) Arch colliers. 

(d) Raised quarter-deck type with engines aft. 

(a) Three-island T'ype.—The three-island type, with 
single continuous deck fore and aft, is the most sea- 
worthy, although not very much superior to raised 
quarter-deck ships with engines amidships. In these 
ships, the forecastle minimises the amount of water 
shipped forward, the raised poop serves as a protec- 
tion against following seas, and the midship houses 
divide the ship in such a way that any water shipped 
is usually confined to either the after or forward well. 

(6) Well-deck Type (Raised Quarter-deck, Engines 
Amidships).—The disadvantage possessed by this type 
is that the forward well is apt to carry more water 
than the three-island type owing to the decreased local 
freeboard. If a raised poop is not fitted they are also 
more apt to “ dip” their sterns. A very good feature 
in these ships is the practice of raising the double 
bottom in the after hold to tunnel height, thus giving 
good ballast capacity and good ballast trim. 

(c) Arch Colliers.—These ships, having inverse sheer, 
possess more freeboard at amidships than other types, 
and in moderate weather are less wet and roll easily, 
but with heavy head seas they carry large quantities 
of water on the fore-deck, since the water must run 
forward to free the deck and frequently meets the 
next oncoming wave. For example, in one of these 
vessels it was observed, on one occasion, with heavy 
head seas that the forward deck was completely flooded 
for several minutes at a time; over a period of two 
hours this occurrence was repeated several times. 

(d) Raised Quarter-deck Type with Engines Aft.— 
This type of ship, being designed to present a long 
stretch of hatches to loading appliances, also presents 
a large open space to oncoming seas, and it is possible 
for heavy seas shipped forward to travel the full 
length of the ship, flooding the alleyways and striking 
each hatch in turn. This occurred on one occasion 
when a sea shipped over the shoulder travelled 
aft and shifted the tarpaulin locking bars on No. 4 
hatch about 1 ft. Owing to the heavy weights aft, 
these ships trim well by the stern in ballast condition, 
less ballast capacity being necessary to immerse the 
propeller. For this reason they are difficult to handle 
in bad weather, and roll heavily in this condition. 
It might be suggested that these ships should have 


a slightly greater B/d ratio than other types, owing 
to the possibility of loss of G.M. due to water shipped 
on deck. 

(3) Hatch-closing Arrangements.—The large hatches 
of self-trimming colliers are a constant source of 
danger in bad weather. In fact, in ships of normal 
proportions they present the only real danger. For 
this reason, great care must be taken to see that 





efficient hatch-closing arrangements are provided and 
|are maintained in good repair. Hatches with sloping 
| sides are preferred to those with vertical sides, since 
the area of tarpaulin presented to oncoming seas is 
\less, and the possibility (in any case very small) of 
replacing a torn cover is somewhat increased. At the 
same time, sloping hatches do not appear to interfere 
greatly with loading. In order to prevent tarpaulins 
‘from surging, various forms of reinforcement (7.e., 
| wooden beams, locking bars, and wire ropes) are 
|adopted. All these systems have their disadvantages ; 
| wooden beams are clumsy, and should they break, 
‘the edges will tear the tarpaulins. Channel-bars are 
|apt to rust and chafe the tarpaulins, and wire ropes 
are liable to stretch. The best solution of this prob- 
'lem, in the author’s experience, is that adopted by 
the South Metropolitan Gas Company. Each set of 
hatch covers is held in position by two wire ropes, 
one at each end. The wire ropes are fastened to ring 
bolts in the deck at each end, and a warrick screw is 
fitted on one side of the hatch by means of which the 
ropes can be kept taut. 

(4) Efficiency of Freeing Ports.—Long, low freeing 
| ports, such as are used by trawlers, suitably placed at 
| the low part of the sheer, are preferred to those fitted 
| with flaps, or to large openings fitted with bars. In 
|some cases, open rails might conveniently be fitted, 
|for example, in the raised quarter-deck, where the 
‘raised quarter-deck is 4 ft. to 5 ft. high, the total 
freeboard to this deck being about 6 ft. With regard 
|to large openings fitted in the bulwarks in alleyways 
|used by the crew, it is worthy of mention that, on 
several of the ships visited, some of these openings 
had been covered with wood because unsuitably placed 
by designers (i.e., in the vicinity of entrances to accom- 
modation, near ash-shoots, &c.). 

(5) Air-pipes.—It is suggested that with the normal 
arrangement of air-pipes to double-bottom tanks, 
these should always be closed during winter voyages. 
Alternative arrangements of these pipes would be to 
end them below the deck (in the spaces always left 
empty), or to carry them some distance up the masts. 

(6) Water Ballast.—Water-ballast capacities should 
be so designed that all tanks are filled in the ballast 
condition, thus making use of all available space. 
A minimum value of the ballast/deadweight ratio of 
0-25 is suggested. 

As a result of the experience of the behaviour of 
these ships in various sea conditions, and of the analysis 
of the stability data, the following general conclusions 
have been drawn :— 

(1) Sufficiency of G.M.—The safety of normal 
colliers would not be materially increased by increasing 
the metacentric height above the average values. 

(2) Freeboard.—Any increase of safety which may be 
deemed necessary should be provided rather by 
increasing the freeboard and thus increasing the range 
of stability without increasing the initial stiffness. 

(3) Seaworthiness and Optimum G.M.—In the case 
of stiff ships having a rolling period of from 7 seconds 
to 8 seconds (for complete oscillation) there is some 
possibility of an approach to synchronism with the 
short waves encountered in the North Sea. In such 
circumstances, they are apt to roll heavily, sometimes 
returning after a deep roll just in time to present the 
low side of the ship to the next sea. On the other 
hand, ships having a natural rolling period of 11 seconds 
to 12 seconds roll more easily, but individual heavy 
seas are more apt to break over a slow-moving ship 
than a quick-moving ship. An optimum rolling period 
would be about 9 seconds to 10 seconds. 

(4) Hatch-closing Arrangements.—The only real solu- 
tion to this very vital problem will be the introduction 
of some form of steel hatch-covers for this type of ship. 

(5) Personnel.—The fact that the number of colliers 
lost in recent years has decreased is a tribute to the 
great care and vigilance of the officers and crew in 
keeping their ships in seaworthy condition, and espec- 
cially to the foresight of the masters, who have to 
decide when to heave-to, shelter from, or run 
before the heavy weather frequently encountered in 
the North Sea and English Channel during the winter 
months. 








THE MARKING OF IMPORTED COMPRESSORS AND 
Pneumatic Toots.—The Board of Trade states that 
in pursuance of Section 7 of the Merchandise Marks Act, 
1926, a draft Order in Council was laid before Parliament 
on March 18, requiring imported air or gas compressors 
or exhausters, worked by mechanical power, and pneuma- 
tic tools, operated by their agency, to bear an indication 
of origin on sale, or exposure for sale, in the United 





Kingdom. 








POWER AND MECHANICAL ENGI- 
NEERING EXHIBITION, NEW YORK. 


(Concluded from page 346.) 


In concluding our comments on the Power and 
Mechanical Engineering Exhibition held during the 
winter in New York, we propose to refer to one or two of 
the machine tools shown. Among them an outstanding 
example of fine finish was afforded by a new design 
of precision jig-borer made by Messrs. Société Genévoise 
d’Instruments de Physique, Geneva. This was dis- 
played on the stand of Messrs. R. Y. Ferner Company, 
Investment Building, Washington, D.C., representing 
Messrs. Triplex Machine Tool Company, 50, Church- 
street, New York, and is illustrated in Fig. 34, page 467. 
A full account of a somewhat similar machine was 
given in ENGINEERING, vol. cxxvi, page 350 (1928), 
which may be useful for comparison with the present 
one. The boring head in the machine under discussion 
is mounted on a saddle traversed on a horizontal slide 
which is capable of vertical movement on the columns. 
Accurate measurements are obtained in the two axes 
of the horizontal plane from micrometer screws in 
the boring head and the table. These screws, which 
are made of special heat-treated alloy steel, have 
5 threads per inch, and are carefully lapped to ensure 
uniformity. Any small residual errors are corrected 
by compensating templates over which a cursor is 
traversed. A somewhat different lever system from 
that formerly employed is used in the new machine 
for transmitting these corrections. Coarse setting is 
obtained by a large handwheel, near which is a knob 
providing fine adjustment. The index drums are of 
stainless white metal and are graduated to 0-0005-in. 
They are provided with verniers which give a direct 
reading to 0-00005 in. The automatic compensating 
device permits a guaranteed accuracy of working 
both of the saddle and table of 0-0002 in. 

The table has a working surface of 20} in. by 15 in., 
and a travel of 18 in. The cross slide has a vertical 
travel of 12 in. The spindle has a travel of 5 in., and 
has eight speeds, ranging from 135 r.p.m., to 1,500 
r.p.m. There are two power feeds down and one up, 
the rates of the former being 0-004 in. and 0-008 in. 
per revolution. The maximum capacity of the machine 
with the power feed is 1 in. holes in cast iron, and when 
boring with a single point tool,a hole of 2} in. in diameter. 
It can be used for small holes down to ,;/;-in. in diameter, 
and when these are being drilled or reamed a guide 
bracket with exchangeable hardened bushings is used 
to support the lower end of the tool. This is shown in 
position in the figure. Normal accessories include a 
centre-point for the spindle for tap centring, and a 
locating microscope with a reference square to enable 
the axis of the spindle to be placed exactly over an 
edge or line used as a basis for cross measurements. 
A circular table can be supplied for use on the rectangu- 
lar one. This has a diameter of 13? in., and a height of 
44 in. It is provided with a vernier enabling angular 
settings to be made having an accuracy within 
5 seconds of are. The motive power is a one horse-power 
two-speed motor bolted to the back of the bed, and 
driving the spindle by an L-belt to the gear-box. 
Jockey pulleys at the angle of the belt automatically 
compensate for movement of the cross slide. 

Narrow-disc grinders were represented by two 
examples of Radiac cut-off machines shown by Messrs. 
A. P. de Sanno and Son, 1615-1623, McKean-street, 
Philadelphia. Of these we illustrate one, the “C”’ 
type, in Fig. 35, opposite. This method of cutting 
metals with an abrasive wheel having a high rotative 
speed is particularly suitable for hard steels such as 
drills, taps, springs, &c., which cannot very well be 
dealt with by a saw, as well as non-ferrous metals and 
fibrous materials. The wheel is 3 in. thick and runs 
at a face speed of 16,000 feet per minute, which 
involves operations of only a few seconds in duration 
even when cutting work of the maximum diameter of 
2in. This short time avoids the danger of discolouring 
or drawing the temper of the work through overheating. 
The wheel, which is made with a bakelite bond, has 
a diameter of either 12 in. or 14 in., depending upon 
the work. The length of life also depends upon the 
work; thus, when cutting high-speed steel milling 
cutters 1 in. in diameter, an average 250 cuts per 
wheel was obtained. The time per cut was 2} seconds, 
and the stock was held to a tolerance of 0-003 in. to 
0-004 in. and had a ground finish. With carbon drill 
steel $ in. in diameter an average was obtained of 
3,000 cuts per wheel, the time per cut being three-fifths 
of a second. 

As shown in the figure, the machine is provided with 
a self-contained motor drive. A motor of 7} h.p. is 
required with a speed of 3,600 r.p.m. The drive is 
transmitted by multiple V-belts to the spindle, which 
runs at 5,200 r.p.m. The motor and spindle head are 
carried on a swinging frame and balanced one against 
the other, so that pressure can be exerted on the wheel 
with little effort by the bent vertical handle: An 
adjustable stop determines the length of stroke. The 
wheel is guarded, and sparks and abrasive dust are 
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Fie. 37. Toratty-Enctosep Fan-CooLep 

Inpuction Motor; Messrs. CENTURY 
EvLectric COMPANY. 








| at the front being of the three-jaw type, and that at 
the back having projections on the jaws for gripping 
flanges or other fittings. The die head has a traverse 
of 24 in. It is provided with a forged-steel trigger 
projecting into the centre of the opening, which auto- 
| matically opens the dies when the correct length has 
been cut, and recedes altogether when the chasers are 
Fie. 36. Pree-ScrREwrnc MacuineE; Messrs. JARECKI MANUFACTURING CoMPANY. open. It is set by a dial suitably graduated. The 
chasers can be drawn back by hand when desired, 
average threading speed is over 29 ft. per minute, and | independently of the automatic-opening device. The 
The work is held firmly on either side of the cut by a/| the cutting-off speed over 100 ft. per minute on 8-in. | chasers, 6 in number, are 2-25 in. wide thus cutting 
quick-clamping vice, a rotatable vice being used for | pipe. The general arrangement of the machine will|a full standard 8-in. thread, which is 2-21 in. long. 
angular cutting. The second machine exhibited was | be gathered from the photograph reproduced in Fig. 36, , y i 
the “D” type. This is a lighter pattern designed to|annexed. The base houses a 5-h.p. motor which | into slots in the die head and clamped in three direc- 


cut material up to 1 in. in diameter. It had a pedal| drives the spindle by a self-oiling chain. Six spindle | tions by a single screw which can be removed by an 
feeding control and requires a 5-h.p. motor. | speeds, from 10 r.p.m. to 43 r.p.m. are provided, the | ordinary screw driver. The cam plate is rotated by 

A new type of high-speed pipe-threading machine | appropriate speed being selected by the lever on the | a handwheel, which automatically and accurately sets 
was exhibited by Messrs. Jarecki Manufacturing | extreme left, the dial of which is marked with the! the chasers to the size of pipe to be screwed, the several 
Company, Erie, Pennsylvania. This will screw pipes | several pipe sizes. The long lever on the headstock is | sizes of pipe being marked on the plate. The cutting- 
from 2} in. to 8 in. in diameter with the standard set | for changing from the screwing to the cutting-off speed. | off block is mounted in a slot cut in the back of the 
of chasers at 8 threads per inch, but, with an extra set | It operates through a multiple-disc clutch, which slips | die head bracket. A gib is provided to take up wear. 
of chasers, pipes between 1} in. to 2 in. in diameter, | under an overload. The bore of the spindle is 10} in. | Cutting off and chamfering are done simultaneously. 
and with 114 threads per inch, can be screwed. The | It is provided with universal chucks at each end, that| The pipe is steadied during this operation by guides 





deflected downwards into a water pan inside the frame. | 


They are carried in steel holders, 2 in. by 23 in., fitting 
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controlled by a handwheel. Lubrication of the die 
head is effected by a gear-driven reversible pump with 
a delivery of 4 gallons of oil per minute in 20 streams. 
The swarf is washed through slots in the die head to a 
tray beneath it. When the oil is turned off, the oil is 
short circuited by means of a relief valve. The spindle 
bearings, 9 in. in length, are lubricated by a chain 
running over the spindle into an oil reservoir. The 
gears are all cut steel, and run in an oil bath. The 
wearing parts are hardened chrome nickel steel. 
Timken tapered roller bearings are used throughout. 

A motor specially designed for operating in situations 
where dust or fumes are present in objectionable 
quantities, ¢.g., in the chemical, cement, coke, milling 
and similar industries, was among the exhibits of 
Messrs. Century Electric Company, 1806 Pine-street, 
St. Louis. This is shown in Fig. 37, page 467. It is 
a totally-enclosed, fan-cooled, squirrel cage induction 
motor, full protection from outside air being provided 
for the stator, armature and other internal parts. The 
body casting carries the armature shaft bearings, and 
is provided at the ends with circular recesses containing 
packing, against which the edges of the enclosing covers 
are drawn. These are provided with closely-pitched 
external fins and form, with the stator casing, an 
air-tight inner chamber, in which the contained air 
is circulated by vanes on the armature and on the 
stator. An external casing with another pair of end 
covers forms an annular housing, through which air 
is drawn by fans situated on the shaft at the end 
opposite to the driving pulley. This external air 
circulation removes the heat from the air inside the 
closed chamber. The air passage may be blown out, 
if necessary, to get rid of accumulated dust, and the 
compressed air used for this purpose cannot find its way 
into the interior of the motor. The temperature rating 
is 55 deg. C. for constant speed and continuous duty. 
The motor is made for two or three phase current. 





THE NEWCOMEN SOCIETY. 


At a meeting of the Newcomen Society held in the 
Caxton Hall, on March 18, Mr. J. G. H. Warren read a 
paper on John Nuttall’s Sketch Book. Nuttall, who was 
born in 1818, was a master blacksmith engaged on loco- 
motive construction in the north of England, and his 
notebook contains a valuable series of sketches of the 
methods of constructing many of the details of locomo- 
tives, The greater part of Mr. Warren's paper was 
devoted to a review of the evolution of locomotive 
wheels. Originally the wheels were of cast iron and had 
no tyre. “‘ Case-hardening”’ or “ chilling ’’ had been 
considered objectionable, and wrought iron tyres were 
apparently first used on one set of wheels of one of the 
Killingworth engines. ‘‘ This tire’? said Wood, “ was 
made by the hammer of the workman, and not being of 
uniform thickness, produced considerable resistance to 
the engine. The experiment was, however, pursued a 
sufficient length of time to prove that, with regard to 
common cast iron, the wear was very much less. The 
trial being so very satisfactory, the Bedlington Iron 
Company were induced to erect a pair of rollers to roll 
them by machinery, by which means a uniformity of 
thickness was preserved.” Wrought iron tyres were 
adopted before 1829 by Hackworth and in 1828 Robert 
Stephenson used them in the “ Lancashire Witch” 
but with wooden spokes, a method of construction 
which marks the next stage in the development of the 
locomotive wheel. In the Rocket and the Planet, 
wooden wheels were used with cast iron centres and 
wiought iron tyres. The Novelty had had wheels with 
wrought iron spokes as in Jones’s patent, and in 1832 
Stephenson replaced his wooden spokes with malleable 
iron ones. That same year Roberts patented a wheel 
consisting of wrought iron spokes with T-headed 
outer ends riveted to an iron rim. One of Nuttall’s 
sketches shows such a spoke for a wheel made 
in 1833, with a cast iron centre. The “first 
wrought iron wheel that was ever made,” according to 
Nuttall, was made by him at the Viaduct Foundry 
in 1836. Day, a contemporary of Nuttall’s, patented 
an all-wrought iron wheel in 1835, but the method 
of building up the constituent parts was entirely 
different. 

J. G. L. Clarke, who in 1838, visited England on 
behalf of the Paris-Orleans Railway, reported that 
‘the construction of wheels is at this moment the 
object of interesting research, generally their manu- 
facture in wrought iron is being attained, with the 
exception of the hub, which continues to be made in 
cast iron. Nevertheless, there are examples of wheels 
entirely in wrought iron, in a single piece, but they may 
be considered as veritable tours de force.” During the 
*forties, wheel design continued to worry the locomo- 
tive engineer, but soon after that, no doubt facilitated 
by the use of the steam hammer and the improved 
tuyere and hearth for wheel bossing, designed by 
Nuttall, the manufacture of all-wrought iron wheels 
became general, and such wheels were made by Beyer, 
Peacock and Company, as late as 1900. 








A NEW THEORY FOR THE DISTRI- 
BUTION OF SHEARING STRESSES 
IN RIVETED AND WELDED CON- 
NECTIONS.* 

By Professor WitL1am Hoveaarp. 


TuE method here proposed for determining the stress 
distribution in riveted and welded connections is 
based on the assumption of continuity, such as found 
in continuous welds. It is believed to be applicable 
with fair approximation also to intermittent welds 
and to riveted connections having a great number of 
rivets in the line of strain, as in longitudinal girders 
and many other members of a ship’s structure. In all 
such cases the intermittent shearing area is assumed 
to be spread out and distributed uniformly along the 
line of weld or rivets. The method is valid only 
within the limit of elasticity. A bar or girder of 
limited length attached to a major structure, which is 
subject to tension or compression in a direction parallel 
with the bar is first dealt with. This case is funda- 


mental ; the solution is directly or with small modifica- | 





may not elongate as much as the plate at the middle 
of its length, O, and hence may not be stressed as much 
as the plate. In such case, then, the strength of the 
bar, regarded as a reinforcement, is not fully utilised ; 
but if it is imagined that the yielding capacity of the 
connection, and hence the displacement, is gradually 
reduced, a point will be reached where the elongation 
of the bar at O is exactly equal to the elongation of 
the plate at that point, while at all other points the 
bar elongates less than the plate. If the yielding 
capacity of the connection is still further reduced, 
the elongation of the bar will be practically equal to 
that of the plate, not only at O, but over a length on 
either side of that point, and in this region the shear 
stresses are everywhere nearly equal to zero. The 
harder the material of the rivets or weld, the longer 
will be this region of equality of stress and strain, 
and the more perfect the co-operation between the 
bar and the plate, but unless the shearing area is 
sufficiently augmented at the ends of the bar, excessive 
shearing stresses are apt to exist in these regions. 

The value of the displacement coefficient » can only 
be determined by refined measurements, which com- 


tions, applicable to stiffeners, longitudinals, reinforce- 'prise not only the displacement in the immediate 


ments and various erections, such as deck-houses, and | 


can be used to determine also the approximate stress 
distribution in welded joints. The mathematical 


treatment is given in detail;} the principal assump- | 


tions are here stated and brief outline of the method 


given, together with a description of its application to |ments have been made. 


various important problems in shipbuilding. 


vicinity of the line of weld or rivets, but also the; 
displacement of other points on the bar and plate. 
Only thus is it possible to obtain the average displace- [ 
ment of the bar relative to the plate as required by 
the proposed theory. ‘So far, only few such measure- 
In order to illustrate the 


~ |use of the derived formule, and -in order better to 


Fundamental Case.—Consider a relatively short | visualise their physical meaning, the results of their 


girder. attached to a continuous plate subject to a 
uniform longitudinal strain. 
to as the “ bar,”’ and the latter as the “ plate,” and 


both are assumed of uniform section throughout. | 
The conclusions | 
arrived at will hold good with certain ‘modifications | 
to more complicated structures, and will apply in| 


The strain is taken as an elongation. 


The former is referred | 


application to a simple case are given in Fig. 4.. Two 
sets of curves, A and B, corresponding to two different 
values of u, are given for a plate reinforced by a bar 
welded to it, as indicated in the figure. Each set 
consists of one curve for the stress py, in the plate, 
one for pz in the bar, and one for the shearing stress gy 
in the weld or rivets. When the coefficient p is 


compression as well as in tension, so long as the stresses | very small, i.e., when the connection is very stiff 
are within the elastic limit and so long as the buckling ‘and hard, as represented by the curves B, the curve 


load is not reached. It is evident that by symmetry 


there can be no shearing stress in the connection at | 


the middle (half-length) of the bar. Also, it is clear 
that the bar will tend to creep relatively to the plate, 
producing shearing stresses in the connection. This 
creeping or displacement will be zero at the middle, 
and increase to a maximum at the ends of the bar 
and the important assumption is made that its average 
value across any section will be proportional to the 
shearing stress in the rivets or in the weld at that 
section. Hence, the average displacement at any point 
is equal to the shearing stress in the connection multi- 
plied by a coefficient, denoted by pw, and called the 
** displacement coefficient.” 


in different structures. 





for gz is. practically equal to zero from O, and until 
midway between O and each of the ends, but after 
that it rises steeply to a high maximum at the ends. 
The curves for py and py are merged into a horizontal 
line from O and up to the point where the curve for 
dz begins to rise. Hence, for about half the length 
of the bar the weld is inactive and the bar is under 
the same stress as the plate. The A curves, corre- 
sponding to greater yielding capacity of the connection, 
show a marked reduction in the maximum shearing 
stress, but the co-operation of the bar with the plate 
is less perfect. 
Deckhouses.—Consider a 


deckhouse of limited 


This coefficient is assumed | length, fitted on a strength deck amidships, where 
constant for any given structure, but is not the same | great strains are apt to occur. 


In this problem, the 


attention of naval architects has been generally fixed 


In general, the longitudinal stresses in each cross-|on the strains due to bending of the deckhouse, and 
section of the bar will vary from a maximum near |to relieve these strains expansion .joints have been 
the rivets or the weld to a minimum at the edge of the | fitted. Thereby the deckhouse has been divided into 
bar most remote from the connection, while the longitu- | two or more separate parts, but yet excessive stresses 
dinal stresses in the plate will be smallest at the connec- | have been found to exist at the corners of the deck- 


tion with the bar and increase to a maximum at the | house and in the vicinity of the expansion joints. 


It 


points most distant from the bar, approaching the | seems to have been overlooked that quite apart from 
stress existing in the plate beyond the ends of the bar. | the bending strains, shearing stresses necessarily exist 
It is here assumed that the stresses across the bar, in the rivets connecting the various sections of the 
as well as across the plate are uniform, and equal to | deckhouse to the strength deck. Each of the two 
the mean values of the respective actual stresses exist- | sides of a deckhouse may be regarded as a girder 


ing in each member at any given cross-section. 
also the displacements of the bar relative to the girder 
are average displacements. The proportionality of 
displacement and shearing stress, that is, the constancy 
of » within a given line of weld, has been confirmed, 
so far by certain tests. The value of » for different 
structures is a more difficult problem, which requires 
a great deal of theoretical and experimental study. 
As this stud; is still in its earliest stages, it will not 
be here further discussed, but it is hoped that experi- 
ments now in progress at the Massachusetts Institute 
of Technology will throw some light on the subject. 
Fig. 1 shows a bar C D riveted or welded to a con- 
tinuous plate A B. The middle point O of C Dis taken 
as origin. The bar may be a plate strip, as in Fig. 1, 
or it may be of any ordinary simple shape as indicated 
in Fig. 2. Fig. 2 (a) shows a channel bar riveted to 
a plate which might represent, for instance, a longi- 
tudinal strip cut out of the bottom plating of a ship, 
and of a width equal to the spacing of the longitudinals. 
Fig. 2 (6) shows a flanged plate welded to a similar 
strip of plating. The state of stress in the bar, when 
the plate elongates. depends primarily on the elastic 
properties of the rivets or weld, and of the adjacent 
material of the plate and bar, or it may be said to 
depend on the displacement of the bar relative to the 
plate at any transverse section. If this displacement 
is very great for a given pull in the plate, the bar 





* Paper read before the Institution of Naval Archi- 
tects, on Thursday, March 26, 1931. Abridged. Cec? 

t This is given in appendices, which have been omitted 
for want of space.—Eb.E. 


joints. 
shall elongate as much as the plating, and that hence 
its lower strake or coaming plate shall partake in 
the same longitudinal strain as the deck plating, but 
this can only be realised by means of the tensile stresses 
which are induced in the coaming plate through the 
medium of the shearing stresses in the connecting 
rivets. 
stress in the rivets at the middle of the deckhouse, but 
on account of the tendency of the deckhouse to creep 





Hence | riveted to the strength deck and forced to take part 
in its strain, not because it is bent, but because it is 
attached to a strained structure.. Consider the hogging 
condition: where the deck elongates, and let us for the 


resent disregard the bending of the deck. Also it 
ay be assumed, first, that there are no expansion 
It is required that the foot of the deckhouse 


Again, by symmetry, there can be no shearing 


relatively to the deck, these stresses will increase 
progressively to a maximum at the ends of the deck- 
house. The failures which, in the past, have occurred 
in many ships in the structure at the corners of the 
deckhouses can be thus explained without regard to 
the bending strains properly so-called. 

The stresses in a deckhouse may be regarded as 
due to the superposition of two states of stress, one 
caused by the fact just explained, that the deckhouse 
is attached to a strained structure, and the other due 
to the individual bending of the deckhouse, which is 
forced to take the same curvature as the deck to 
which it is attached. Speaking metaphorically, the 
deckhouse knows nothing of the bending of the ship 
except through the shearing strains of the rivets 
which connect it to the deck and the forces normal 
to the deck created by its curvature. If those actions 
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are taken into account, the fact that the deckhouse 
forms an integral part of the hull may be disregarded. 
The former action is generally by far the more power- 
ful; the latter in most cases relatively insignificant. 

By way of illustration, consider a deckhouse fitted 
on a strength deck subject to a tensional stress of 8 
tons per square inch. The coaming plate has to elon- 
gate until it is stressed to the same amount as the deck, 
and then, as shown below, excessive stresses are apt 
to occur at its ends. The stresses in the coaming 
plate induce stresses in the whole erection, which has 
to adjust itself to the great strains at its base. The 
curvature which the deckhouse is forced to take, is 
slightly smaller than that of the neutral axis of the 
ship. Referring to the well-known formula :— 

M p_E 

I yg 


we have p = 8 tons per square inch. Let y = 20 ft., 


able. It appears then that expansion joints, by which 
discontinuities are multiplied, do not remove the 
trouble, and in most cases aggravate it. The remedy 
is to use increased rivet area in the connection of the 
deckhouse to the deck at the corner and reinforcement 
of the deck and the deckhouse in these regions. As 
well known, it is necessary for the safe transmission 
of the stresses from the coaming plate to the deck- 
house to reinforce the corners of all rectangular 
openings in the sides. 

Large Hatch Openings in Strength Decks.—Large 
hatch openings in strength decks produce discontinuities 
which in their effects are quite similar to those produced 
by deckhouses. Suppose there are one or more con- 
tinuous strakes on each side of a deck, while the con- 
tinuity of the middle strakes is broken by large hatches 
straddling the centre line. The deck plating between 
two such hatches, as indicated in Fig. 5, is then in 
a position similar to that of the two sides of a deck- 
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E = 13,000 tons per square inch. Then the radius of 
curvature of the neutral axis of the ship is :— 


20 


= , xX 138,000 = 32,500 ft. 
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Fig.5. HATCH OPENINGS IN A STRENGTH DECK 
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house. Along the centre line of the deck there is no 
|shear, and if it were not for the connection to the 
continuous strakes along AB, the middle strakes 
| would be practically inert, but along these lines 
| shearing stresses will occur when the strength deck 
|is strained, analogous to those at the foot of a deck- 
|house. At the point O, midway between A and B, 
| there will be no shearing stress, while maximum shear 
will take place at the corners of the hatches A and B. 
| Similar actions will take place in the rivets connecting 
the coaming plates at the sides of the hatches to the 
| deck, and if an intimate connection exists between 
| these coaming plates and the middle strakes, the 
discontinuity will be reduced or entirely disappear, 
'in which case the shearing stresses will be correspond- 
lingly reduced. It appears that in many ships the 
| precaution has not been taken of establishing, by 
| means of suitable reinforcements, an efficient connec- 
| tion between the coaming plates at the corners of the 
| hatches and the deck plating. 
| Girder Attached to a Major Structure which is under 
| Varying Stress.—In illustration of this problem a case 
'is dealt with of special interest to shipbuilders, viz.. 
|a longitudinal fitted to the bottom plating of a ship 
| subject to a bending moment which has its maximum 
| value in the midship region. Ordinarily, such a girder 
|is continuous over a great part of the ship’s length, 


Let the deckhouse be 8 ft. high, and suppose it bends | and its ends are anchored at parts of the ship where 
about its neutral axis approximately to the same radius | the bending strains are much reduced. In such a case, 
of curvature as the neutral axis of the ship, then the| the longitudinal comes to form an integral part of 
stresses at the top and bottom of the sides of the deck- | the ship’s bottom, and is probably subject to the same 





house are :— 

, _ 4x 13,000 
~ —- 32,500 

These stresses are generally small in comparison with 
the shearing stresses in the rivets and the associated 
structure at the corners of the deckhouse. They will 
not be reduced by expansion joints, since the various 
sections into which the deckhouse is thus divided must 
all bend to the same curvature as the intact deckhouse. 
The effect of the expansion joints on the shearing 
stresses depends on the length of the sections. If the 
deckhouse is of such length that its ends are, so to 
speak, anchored in the less strained parts of the ship, 
it is best to leave it intact, in which case it will behave 
as an integral part of the structure. Generally, deck- 
houses are not so long, and then, expansion joints will 
aggravate the shearing stresses at the ends of each 
section. In fact, the shorter the sections, the greater 
will be the terminal stresses in each, unless they are 
made extremely short, generally shorter than practic- 


= 1-6 tons per square inch. 








| strains and stresses as the bottom plating over the 
| greater part of its length. The rivets which connect 
| the longitudinal to the bottom will be generally idle, 
‘except near the ends, and the terminal shearing 
| stresses will be quite moderate, as shown in Fig. 6. 
|The longitudinal, besides elongating or contracting 
| with the plating, must also take the same curvature 
|as the ship in bending, but on account of the small 

depth of the girder and the great radius of curvature, 
| the stresses produced by this bending must obviously 
| be insignificant. 

Assuming that the bending moment has its maximum 
M, at the middle of the ship, it falls off towards the 
ends as a parabolic function of the distance 2 from 
amidships :— 
| M = Moy pa K a 
where K is a constant. The stress which would exist 
at any point in the plating in the absence of the longitu- 
dinal can then be calculated. Suppose the ship is in 
the sagging condition, then the bottom plating is under 


| 
H 


tension induced into it by the sides and longitudinal 
bulkheads, which are strained by flexure of the entire 
structure. The longitudinals resist the elongation of 
the plating, but in so doing strains are transmitted 
to them through the shearing of the rivets, and they 
are thus enabled to co-operate with the lower flange of 
the ship girder. Since the bottom plating is held in 
its position and prevented from deforming freely by 
the transverse frames and bulkheads, local bending 
due to unsymmetry of the longitudinal and the plate 
strip with which it co-operates need not be considered. 
A numerical example has been worked out for a ship 
about 500 ft. long, and the results are plotted in curves 
on Fig. 6. The curve for q, gives the terminal shearing 
stress in the rivets for different lengths of the longitu- 
dinal, and shows that the longer the longitudinal is 
the smaller are the terminal stresses. In fact, the 
curve for q,, follows the general trend of the curve 
for M, which is also given on the same diagram. It 
reaches a maximum of about 28,000 lb. per square inch 
when the half-length of the longitudinal is 12 ft. to 
14 ft., or when the total length is 24 ft. to 28 ft., but 
after that, when the longitudinal is still shorter, it falls 
off sharply to zero. 

This leads to the consideration of the important case 
of short unbracketed longitudinals fitted in the bottom 
of many oil-tankers. It was, in fact, a study of this 
mode of construction which led the author to investi- 
gate the whole problem here discussed and made him 
attempt its mathematical solution. One important, 
although not the sole, purpose of the unbracketed 
longitudinals is to serve as a reinforcement of the 
bottom plating, regarding them as an integral part 
of the hull structure, but in order to fulfil this purpose, 
| the girders must carry the same stress as the plating 
| for the greater part of their length. To what extent 
| this ideal is attained will depend on the length, size 
| and form of the girders, and on the magnitude of the 
| rivet area by which they are connected to the bottom 
plating. In many oil-tankers constructed on this 
system, the length of the longitudinals is 24 ft. to 28 ft., 
and the scantlings are about as assumed in the numerical 
example. Such girders would, therefore, appear to be 
in a particularly unfavourable position, but it is not 
asserted that the above-mentioned maximum stress 
would actually exist, the calculation being based on 
a very uncertain value of the displacement coefficient. 
This coefficient may be larger or smaller than assumed, 
making the terminal stress smaller or larger, respec- 
tively, but the general character of the curve for the 
shearing stress will remain as represented in Fig. 6. 

It should be noted that doubling the bottom plating 

in way of the ends of the longitudinals will not relieve 
the shearing stresses in the rivets, since the elongation 
(or contraction) of the plating is not thereby affected. 
To each point on the q, curve corresponds a curve for 
the shearing stress gy. Several such curves are shown, 
characterised by running very close to the zero line 
until near the end of the longitudinal, where they rise 
sharply to the terminal value q,, indicating great 
stress concentration towards the ends. The small 
shearing stress along the middle portion of the longitu- 
dinal indicates an almost perfect co-operation between 
the longitudinal and the plating, but in case of short 
girders it is obtained at the price of relatively high 
shearing stresses near the ends. The larger and 
stronger the longitudinal is, the greater are the ter- 
minal stresses in the rivets. This might be expected 
since in that case the girder offers greater resistance to 
| elongation. 
On Fig. 6 are shown also curves for the stresses in 
| the longitudinal and in the plating. For the longitu- 
dinal of 320 ft. length (LL = 160 ft.), the two curves, 
that for pz and that for pz, coincide until at a short 
distance from the end. This shows that, in spite of 
the variations in bending moment, the longitudinal 
for the greater part of its length is under the same 
average stress as the plate, but close to the ends the 
stress in the longitudinal falls off rather abruptly to 
zero, while the stress in the plate rises sharply to a 
point determined by the bending moment at that 
section. It is clear that longitudinals should not be 
stopped in the parts of a ship where great bending 
moments are liable to exist, and in this connection it 
must be borne in mind that, in a seaway, the maximum 
bending moment may occur at considerable distances 
from amidships. It seems best to continue the longitu- 
dinals well towards the ends with due regard to the 
girth of the ship; but while their continuity should 
be carefully preserved, they may taper off gradually 
in sectional area. This, of course, agrees with usual 
practice. The rivets connecting such longitudinals to 
the bottom plating may be widely spaced in the 
midship portion. Short longitudinals, if such must 
be fitted, should have a marked concentration of 
rivets at their ends. 

Lap-Joints.—It has long been known that shearing 
stresses in the rivets of multiple-riveted joints are very 
unevenly distributed so long as the elastic limit is not 








exceeded, but the law according to which the stresses 
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SHEARING STRESSES IN RIVETED AND WELDED CONNECTIONS. 


Fig.6. CURVES OF STRESS, LONGITUDINAL RIVETED TO 


BOTTOM PLATING. 





















































Ftg.10. CURVES OF STRESS, DOUBLE STRAPPED JOINT. 
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vary has remained unknown. Formule have been 
developed for a lap-joint where the plates are con- 
nected by continuous welds, but the general character 
of the stress distribution must be the same, or quite 
similar, in multiple-riveted joints. The plates, named 
(1) and (2), Figs. 7 and 8, are supposed to be of unequal 
thickness, and are connected by fillet welds along the 
sides, but there are no welds across the transverse ends 
of the plates. When such a joint is subject to a pull, 
as indicated, it will tend to bend due to unsymmetry, 
but it is here assumed that it is prevented from bending 
by adjacent structures, as ordinarily is the case in a 
ship. Hence the formule take no account of bending. 
In experimental test specimens it is necessary to have 
symmetry, and this can be established by using a 
double-strapped joint, as shown in Fig. 9. In that 
case, provided the plates are of equal thickness, there 
is symmetry about a transverse plane through O, and 
one side of the joint, such as from O to D need only be 
considered. There are then four lines of weld, each 
of length equal to L. When applying the formule to 
this case, it is imagined that the two straps are replaced 
by one plate of twice the thickness, and the total 
effective shearing area of the two welds per unit length 
is taken equal to that of the four welds in the double- 
strapped joint. 

The mathematical treatment follows the same 
general lines as in the first case, and it is found that 
the shearing stress in the weld reaches its highest 
values at the ends O and D, with a minimum at some 
intermediate point. If the two plates (1) and (2) in 
Figs. 7 and 8 are of equal thickness and width, the 
shearing stress will be the same at either end of the 
joint. The minimum will net be zero unless the 
overlap is very long. The formule which have been 
derived for this have unexpectedly found verification 
in a series of tests carried out at the University of 
Pittsburg by Professor J. Hammond Smith, and 
published in the Journal of the American Welding 
Society, September, 1929. These tests were made on 
double-strapped plates, the dimensions of which in 
most cases were 3 in. by } in., while the straps were 
2 in. wide and of thickness varying from } in. to 3 in. 
A few tests were made on plates and straps of greater 
width. Each strap was connected by two lengthwise 
fillet welds to the respective plate (see Fig. 9). 

The displacements of the straps relative to the 
plates were measured with great accuracy at a number 





of sections, and were plotted in curves with the axis 
of abscisse parallel with the welds. No analysis was 
given in the report, but the author of this paper made 
an analysis of all the tests, and the results for one of 
the test specimens, 1B, are shown in Fig. 10. The 
dimensions of the plates and the straps, as well as 
other data pertaining to the test, are given in the 
figure. For the sake of clearness the curves for the 
tensile stresses are laid off above the axis of abscisse, 
and the curves for shearing stresses below the axis. 
There are added curves (dotted) for the measured 
displacements, as obtained from Fig. 10 of the report, 
reduced to such a scale that the ordinate at O is the 
same as in the curve for the calculated value of q. 
The close correspondence between these two curves, 
one representing gz, the other yp gz, is obvious, and is 
found also for the other test-pieces of narrow width. 
It shows that the displacement coefficient was actually 
constant for each specimen. The numerical value of 
» was found to vary from 0-3 x 10-7 to 0-4 x 10 
when applied to the displacement in the nearest vicinity 
of the weld. The following notation is used. 


= OD = one-half length of bar. 

A = sectional area of plate. 

a = sectional area of bar. 

= total sectional area across the throat of the welds 


a= 
per unit length of the bar. 
ga = shearing stress in weld at the point 2. 
Pa= average tensile stress in plate across a section at x 
Px= average tensile stress in bar across a section at 2. 
& Qz= average linear displacement parallel with O X of 


a section of the bar at 2 relative to the corre- 
sponding section of the plate. 
& = displacement coefficient. 


Conclusions.—The theory here presented shows that 
it is fundamentally undesirable, although often neces- 
sary, to attach relatively short longitudinal structures 
to the midship portion of the strength deck or the 
bottom plating of a ship. Formule have been developed 
which show that there will be a great concentration of 
shear at the ends of such girders. In order to avoid 
such stress concentration, all longitudinal girders and 
erections, connected to the strength deck or the bottom 
plating, should be as far as possible carried continuously 
forward and aft to points where the bending moments 
are always small. In longitudinals this feature may 
be associated with a considerable and gradual reduc- 
tion in strength towards the ends. In case of deck- 





houses, it appears that expansion joints generally 
aggravate the trouble, and the best remedy seems to 
be an increase of rivet area at the corners and suitable 
reinforcements. Large hatches in a strength: deck 
produce discontinuities quite analogous to those 
produced by the sides of the deckhouses. The theory 
corroborates the opinion generally held that the rivets 
in the outer rows of multiple-riveted joints are more 
highly stressed than those in the inner rows, and gives 
the law according to which, approximately, the stresses 
vary. 








SUMMER COURSES IN FRENCH AT LA SORBONNE, PaRIs. 
—Special summer courses in the French language are 
to be held at the University of Paris, La Sorbonne, in 
two sessions, namely, from July 5 to August 24, and from 
August 2 to 30. The courses are divided into three 
main portions, the first of which comprises four or 
six weeks’ preparation work in the University, coupled 
with afternoon visits to places of interest in Paris. 
The second portion consists of 36 more advanced after- 
noon lectures on prominent present-day questions, in- 
cluding literature, politics and economics. The third 
portion consists of a tour, in small groups, into Western 
France, occupying eight days. The shorter course, how- 
ever, does not include the tour. Full particulars may 
be obtained from M. Henri Goy, Directeur du Bureau 
des Renseignements Scientifiques, Université de Paris, 
La Sorbonne, Rue des Ecoles, Paris (5e). 





Coopers Hitt War MEmorRIAL PrizEs.—Founded by 
members of the Royal Indian Engineering College, 
Coopers Hill, in commemoration of members of the 
College who fell during the war, the Coopers Hill War 
Memorial Prizes are awarded annually by the Institution 
of Civil Engineers and, triennially, in turn by the Insti- 
tution of Electrical Engineers, the School of Military En- 
gineering, Chatham, and the School of Forestry, Oxford. 
The prizes, which consist of a bronze medal, a parchment 
certificate of award, and a money prize of the value of 
about 25/., are awarded for the best papers on a profes- 
sional subject selected by the Councils making the award. 
The triennial award falls this year to the Council of the 
Institution of Electrical Engineers, who have selected 
ten subjects, and members are invited to submit for con- 
sideration a paper on any one of them. Papers submitted 
must be specially written for the purpose of the compe- 
tition, and sent in not later than October 1 to the 
Secretary of the Institution, Savoy-place, Victoria- 
embankment, London, W.C.2, from whom full particulars 
may he obtained. ‘Only corporate members of the 
Institution, who were under 35 years of age on January 1 
last, are eligible. 
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CYLINDRICAL FITS. 


Tax little more than tentative stage to which the 
standardisation of cylindrical mating parts has so 
far attained, is the more astonishing in view of the 
universal recognition of the benefits likely to accrue 
from the adoption of a unique system of sizes and 
limits on anything approaching an international 
scale. From the frequent contributions to the 
subject, by corporate and private engineering 
associations in both Europe and America, it is 
evident that a widespread and whole-hearted desire 
to reconcile the varying methods at present in use 
can exist side by side with opinions, as to the 
ultimate object and the means of its attainment, 
which are at once genuine and conflictig. Some 
diversity of outlook must, of course, be expected 
to arise from the special requirements of particular 
branches of the industry. More detailed con- 
sideration of the problem suggests, however, that 
the more obvious obstacles to standardisation are 
of a relatively superficial character, and that many 
serious difficulties may be inherent in the commonly 
accepted ideas governing the production and dis- 
tribution of engineering materials. It is important, 
also, not to lose sight of the general type of factor 
likely to influence any sort of mechanical engineer- 
ing standardisation. Of these, one which applies 
with special significance in the early stages is the 
trouble and expense of the change-over to a new 
system of manufacture and gauging, incurred by 
firms whose existing practice is in marked noncon- 
formity with the standard recommendations. The 
palliative of spreading the transition over a long 
period involves the simultaneous operation of two 
systems in the same works, to which little relief 
is afforded by the reflection that some inequality 
of sacrifice is inseparable from the universal adop- 
tion of a project which aims at the welfare of the 
greatest number. In the later stages of standardisa- 
tion, perhaps the most influential factor is the con- 
tinuous improvement and refinement of machine 
tools and workshop appliances. Development in 
these directions shows no signs of approaching 
finality, and suggests that standard recommenda- 
tions, as regards limits and quality of work, should 
remain in a state of flux, subject to frequent revi- 
sion and, whilst guiding the main body, be them- 
selves guided by the most progressive elements, 
of the industry. This consideration is capable of 
a wide application throughout engineering, but 
is particularly important as regards cylindrical 
surfaces in which, for any one class of fit, a steady 
improvement is observable in the quality of the 
work produced. ; 

The difficulties which relate more specifically 
to standardisation of cylindrical work are rather 
strikingly exemplified by the relevant Reports of 
the British Engineering Standards Association. 
As a preliminary to the formulation of a series of 
tolerances it is desirable to decide whether the 
shaft or the hole is to be regarded as basic. In the 
original B.E.S.A. Report (No. 27, of 1906), on 
standard systems of limit gauges for running fits, 
the shaft was recommended as the invariable mem- 
ber on the bases that precision sizing was easier for 
shafts than for holes, and that whilst it might be 
necessary for different fits to be made on a single 
shaft, no more than one fit was required with a hole. 
These arguments, quite sound theoretically, were not 
long in being discounted in practice, the first by 
advances in precision grinding, the second by the 
maintenance costs of tools and gauges for a wide 
range of standard hole sizes. Apart from one or 
two branches of engineering, such as millwrighting, 
the basic shaft proved generally unacceptable to 
engineers, and the Standards Committee, by 
unanimous decision, reversed its previous recom- 
mendation. 

In the ensuing report (No. 164, of 1924), on 
“Limits and Fits for Engineering,” attention was 
directed to another controversial matter connected 
with the direction of the tolerances on basic holes. 
An extensive inquiry, both in this country and 
abroad, revealed that opinion was sharply divided 
as to whether, on the unilateral system, the toler- 
ance should be wholly on one side of the nominal 
size, or whether, on the bilateral system, it was 
preferable to distribute the tolerance,. not neces- 
sarily symmetrically, about the nominal diameter. 











The result of the inquiry showed a substantial 
preponderance of British firms to be employing the 
bilateral system, many of whom, however, expressed 
a preference for the unilateral. On the Continent 
and in America, the prevailing tendency was 
towards unilateral tolerances. Taking the long view, 
the B.E.S.A. recommended the unilateral system, 
with the qualification that it should be used 
in cases where it did not conflict with predomi- 
nating practice. The arguments produced in support 
of both these systems are inconclusive as regards 
the direct issue, but indicate very clearly, first 
that the cost of maintaining either system is of 
paramount importance to the engineer, and 
secondly that firms employ limits and tolerances 
to suit the practice of gauge makers and suppliers 
of standard products. 

As a problem subsidiary to the adoption of the 
basic hole with unilateral tolerance, the question 





consistency is that wasteful re-sizing of holes, bored 
on the small side from.using worn gauges, occurs 
more frequently with positive than with negative 
unilateral tolerance. Moreover, when holes are not 
invariably standard, gauges worn below the toler- 
ances of standard holes may be re-sized for use on 
variable holes in conjunction with standard shafts 
for transition and interference fits. The chief 
cause, however, of both the negative tolerance and 
the basic shaft is the use of commercial round bars, 
for which the size limits range from nominal to under. 
This: dependence on the tolerances of a standard 
product results in the shaft being selected as basic 
whenever cold-drawn or rolled bars are employed. 
With commercial ground shafts, the basic hole is 
employed for clearance fits, and the shaft limits, 
thus established, are thereafter regarded as standard 
for other classes of fit. Only in the cases of studs 
and short-length shafts, where the removal of super- 


arises as to whether such tolerance should be | fluous metal is less serious than for long, straight 
positive, i.e, above the nominal, or negative. | Shafts, is the hole, basic to under, consistently 


The B.E.S.A. recommendation on this point is that 
standard holes shall be basic to over, and has 
the—possibly sentimental—advantage that on this 


| 
| 


standard. 
These brief references to the problems of a par- 
ticular industry show very clearly how difficult it 


system the nominal diameter becomes, in a majority | becomes to adopt standard recommendations, when 
of fits, the boundary between the shaft and the hole. | the essential economy of assembly without selection 


Against it may be raised the not very important 
objection that, when tolerance is all positive, a 
reamer cuts the size of hole nearest the nominal 
only at the end of its life, when, as a result of wear, 
the quality of the hole may be impaired. More 
important is the size-limit of the round bars supplied 
as the raw material for shafts. Where these range 
from nominal to under, only clearance fits are 
possible with standard holes basic to over. If 
however, holes are made basic to under, all clear- 
ance fits and a fair range of transition fits are 
possible with nominal bars, the only fits involving 
expensive metal removal from bars of the next 





or size adjustment is complicated by dependence 
on standard products. It has always to be borne 
in mind, too, that the economic aspects of standar- 
disation involve something more than the constant 
attention which ensures that the balance between 
cost of precision production and saving in assembly 
shall be on the right side. Reference has already 
been made to the practice of ‘‘ exercising ” a machine 
to smooth out the irregularities on mating surfaces, 
Little imagination is needed to realise that surfaces 
prepared by turning or coarse grinding may be 
within acceptable size limits when new, and yet 
have a relatively torn and disrupted surface subject 


larger nominal size being of the more rarely needed | to high initial wear. Much of the advantage, indeed, 


press and force classes. 

The pre-eminence of economy and of the toler- 
ances on standard products in influencing modern 
fitting practice is supported by Mr, C. R. Reiman, 
of the Kelly Press Division of the American Type 
Founders Company. Ina recent paper read before 
the American Society of Mechanical Engineers, Mr. 
Reiman discussed the limits and precision methods 
used in the manufacture of high-speed automatic 
printing presses, contrasting them with the Tentative 
American Standard fits of the corresponding classes, 
and stressing particularly the economy of a limit 
system which obviates re-sizing and minimises 
selection during assembly. The means by which 
these eminently desirable ends are achieved involve 
departures from commonly accepted ideas on 
standardisation, which, inevitable if the immediate 
interest of a particular industry is the criterion, 
are notable illustrations of the obstacles to any 
general adoption of standard cylindrical fits. 

The allowances and tolerances of the Kelly Press 
practice call for little comment beyond the remark 
that they are somewhat closer than those of the 
corresponding fits in the Tentative American Stan- 
dard Series. It may be concluded, therefore, that 
the range of the Tentative Series is, at present, 
somewhat restricted. The latter includes, in fact, 
only eight classes of fit, and it is noteworthy in 
this connection that the German D.I.N. Series 
recognises 22 separate cylindrical fits. The multi- 
plication of classes may be regarded as a natural 
development of standardisation, and is less signifi- 
cant than the reason for close fitting in printing 
press construction. It is found that parts, originally 
on the tight side, are fitting with just about the right 
amount of clearance on the completion of the exer- 
cising period of the machine. Under many con- 
ditions of production, the necessity for “running in ” 
machinery after assembly is beyond dispute, but the 
economic ‘balance involved will bear further con- 
sideration. Two other points which arise out of 
Mr. Reiman’s paper may, perhaps, be mentioned 
now. They are, first, that whilst, as a rule, the basic 
hole is preferred by the Kelly Press Division, no 
strict adherence to that principle is allowed to im- 
pair the economy of manufacture or assembly ; and, 
second, that whilst. unilateral tolerance is the rule 
for holes, such tolerance is negative, the holes 
being basic to under. A minor reason for this in- 


| 
| 





of a standard series of clearance fits is lost if sizes 
change by rapid initial wear. Further, the metal 


| particles resulting from such attrition constitute 


a lapping compound which aggravates the con- 
dition. The alternative to closer initial fitting, 
with its attendant “running in,” which at best 
is no more than a partial remedy, is higher quality 
in the finish of mating surfaces. Experience shows 
that there is, unfortunately, no royal road to a 
really high-class finish. It can be produced only 
by a succession of grinding operations with wheels 
of increasing fineness. The cost of the final achieve- 
ment is, consequently, just about proportional to 
the number of operations involved. Thus, a finish 
which looks fine under the microscope may cost two 
or three times as much as one which merely appears 
satisfactory to the naked eye. The extent to which 
the increased life and efficiency of a machine justify 
the use of high-grade surface finishes must depend 
very largely on the function and class of the machine ; 
and, in the last resort, on a rise in the general stan- 
dard of performance acceptable to the purchaser. 
Unusual interest attaches, therefore, to an account 
of some recent improvements in precision grinding 
given by Mr. R. E. W. Harrison, of Cincinnati 
Grinders, Inc., to the American Society of Mechani- 
cal Engineers. Mechanical improvements in grind- 
ing machinery and the use of fine-grit wheels have 
now reduced the cost of an ultra quality finish to 
about twice that of the normal commercial grade 
of surface. More especially, the use of wheels 
ranging up to 500-grit permits the final lapping 
operation, hitherto requisite for the highest class of 
work, to be dispensed with, the resulting reduction 
on quality costs for high rates of production being 
of the order of 20 per cent. To these developments 
improved methods of truing grinding wheels have 
greatly contributed. Two consecutive operations 
can now be performed with the same wheel, which 
is dressed rather openly for rough work, and as 
closely as possible for the finer stages. 

Mr. Harrison thus presents a good case for the 
establishment of a standard of quality of work, 
distinct from, yet closely related to, .standards of 
limits in fitting. In many respects the quality 
standard is far simpler in application than’ the 
size standard. It concerns only the closer clearance 
fits, and it breaks fresh ground in a direction in 
which engineering tends to progress. Quality 
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DETAILS OF 500-TON GATE-LIFTING PONTOON; WELLAND SHIP CANAL. 
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standard ig not, however, entirely free from depen- 
dence on the standard product ; and, in the early 
stages of its adoption, it may involve expense for 
which there is no immediate return. The problem, 
is, therefore, much the same as that of standardising 
limits and fits, and the two may be recommended 
for joint consideration. There can be little doubt 
that if the rough materials of precision cylindrical 
parts could be brought into line with standard 
recommendations, the widespread adoption of the 
latter would be so facilitated as to permit the 
economics of standardisation to be realised in a far 
greater measure than is at present the case. 








THE WELLAND SHIP CANAL. 
XVIII .*—(continued). 


THE carriage is shown in its two extreme positions 
in Fig. 773, on Plate XXIV, ante. Asmall plan of the 
intermediate deck is given in Fig. 777. The general 
traversing arrangements are shown in Figs. 802 
to 804, Plate XX VI, and details of construction in 
Figs. 806 to 826, on the same plate, and on this page. 
From these it will be seen that the carriages are 
traversed tore and aft by means of long screws 
9} in. in diameter, the possible movement being 
45 ft., giving a total lift for the shackles of 90 ft. 

Details of the carriages are shown in Figs. 806 
to 815. Each consists of a frame 14 ft. 5 in. long, 
built up of four longitudinals 244 in. deep, stiffly 
cross-braced at the ends. On the outside at each 
corner is a track wheel, 18 in. in diameter on the 
tread, carried on a short fixed axle. Between each 
pair of the longitudinals two large sheaves are 
carried on 12-in. diameter fixed axles, the sheave 





* Previous sections of Article XVIII appeared on 
pages 380 and 440 ante. 








centres being bushed with bronze. The nut for the 
operating screw is housed in the after end ot the 


carriage, as shown in Figs. 810 and 811. It is 
illustrated in detail in Figs. 812 to 804, and is 
provided at about mid-length with a flange of 
square profile, fitting into a square frame arranged 
at the carriage end cross members. The after 
side of the flange is spherical, struck to a 2-ft. 4-in. 
radius, and is seated against a corresponding 
cupped plate. This allows slight movement between 
the screw, nut and carriage. There are four 
screws, each working a single carriage carrying a 
pair of sheaves. The screws are driven through 
reduction gearing by four 50-h.p. motors, all four 
gears, however, being coupled together by cross 
shafting and bevel drives, though clutches permit 
of any one being disconnected for speciai adjust- 
ments. The main drives are provided with magnetic 
brakes and flexible couplings. The driving arrange- 
ments can be followed in Figs. 802 to 804. 

The screw thread (Fig. 815), is of the buttress- 
type. The overall diameter is 9} in., and the dia- 
meter at bottom of thread 7 in. The lead is 2} in., 
and the thread is 3} in. thick on the outside diameter. 
The back face is square, and the front sloped to 
143 deg. The screw shaft is fitted with an extension 
carrying a 20-in. diameter roller-thrust bearing, for 
which a spherical seating is also provided. The 
shafts have a length of 51 ft. 6 in. between their main 
roller bearings, and in order to provide further 
support when under load, two tumbler bearings are 
furnished, dividing the total length equally into 
three. These bearings are lowered automatically 
in order to allow the carriage nut to pass, and are 
raised in like manner as soon as the carriage has 
gone by. This is effected by dogs on the carriage 
coming in contact with striking gear, lowering 
or raising the bearings as the case may be. 








The arrangement of the tumbler bearings is 
illustrated by Figs. 802, 803, and 816 to 822. The 
bearing consists of a bronze half-bush carried by a 
casting, capable of a vertical movement of 18 in., 
in guides bolted down to the deck beams. Below 
the deck is a balanced crank, the shaft of which is 
fitted with two gear quadrants, shown best in Fig. 
816. These are in mesh with corresponding quad- 
rants on short shafts, at the outer end of each being 
an 8-in. lever as shown in Fig. 817. The two levers 
are each coupled by links to two sets of striking 
gears disposed at suitable points. The crank pin 
itself is coupled by means of a connecting rod to a 
gudgeon pin in the bearing casting. This rod 
and connecting parts are shown in Figs. 816 and 817, 
and the crank in Figs. 821 and 822. Normally, the 
crank stands with the balance weight hanging 
down and the crank pin uppermost. In this position 
the bearing is held up against the screw. When the 
carriage approaches, one of the sets of striking gear 
comes into action, and the crank is turned over by 
means of the toothed quadrants, carrying the bearing 
down with it, so that the travelling nut meets with no 
obstruction. When passed, the continued move- 
ment of the carriage results in the other striking gear 
coming into action, and the crank is again reversed, 
and the bearing raised. The weighting of the 
balance on the crank is purposely arranged, and 
a spring buffer, shown in Fig. 820, is made to press up 
against the connecting rod, so that the tendency is for 
the weight to 1all and raise the bearings as soon as 
the striking gear comes into play. Sets of gear are 
provided for both directions of travel, but are so 
connected that the two short levers on the quadrant 
shafts suffice to work the crank whichever way the 
carriage is travelling. In addition to this operating 
gear, a locking gear is provided, this being clearly 
shown in Figs. 816 and 817. This gear consists 
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Fig. 827. 
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OF 500-TON GATE-LIFTING PONTOON; WELLAND SHIP CANAL. 
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of a large forked hook lever, which engages with 
shoulders on the connecting rod, not far from the 
crank end. This is also thrown by strikers on the 
carriage coming into contact with levers to which 
the lock is coupled. The latch locks the bearing 
in the raised position, and its striking gear comes 
into play before the bearing is lowered, in order to 
free it, and again after the bearing has been returned 
to its top position. The action may be followed 
by means of the small numerals in Fig. 802. Sup- 
posing the carriage to be moving forward, 1.e., 
to the right, the striker 1 on the carriage comes in 
contact with the roller 2 on the unlatching connecting 
rod. The striker 3 then makes contact with the 
roller 4 on one of the tumbler operating levers, 
lowering the bearing. When the carriage has 
passed, the striker 5 makes contact with the roller 6 
and the bearing is raised, the lock being operated 
by the striker 7 making contact with the levers 8. 
In moving aft the following is the sequence: 
Striker 7 and lever 8 release the lock; striker 9 
and lever 10 then lower the bearing and when the 
carriage has passed 11 strikes 12, causing it to rise 
again, the lock again being set by 1 striking the 
roller 2. 

The anchor cylinders referred to in our previous 
article are shown in position in Figs. 802 and 803. 
Detail drawings are shown in Figs. 823 to 826, on 
page 472. The sheaves round which the bight of 
the lifting ropes are run are carried on 15-in. rams. 





The four cylinders are connected, as indicated in 
the diagram, Fig. 805, and at starting the pressure 
in them can be equalised. When this point is 
reached the connection between the port and 
starboard pair is cut, but the two port and the 
two starboard cylinders remain in communication 
with one another. Since the centre of gravity of a 
gate leaf does not coincide with the centre line of 
the leaf, and may be either to one side or the 
other, according to whether a right- or left-hand 
gate leaf is being lifted, a greater load will be 
thrown on one side of the pontoon than on the 
other. The difference is indicated on gauges in 
the pressure pipe lines of the anchor cylinders. 
This difference has to be adjusted and any list of 
the pontoon corrected by means of the ballast 
pump. Each of the gauges is arranged to cut off 
the hoisting motor, should the pressure on their 
particular cylinder become too great. A 1% in. 
by 6 in. single-acting triple-ram Gould pump is 
provided to make up leakage and to keep the anchor 
sheaves normally fully extended. Pressure can 
be maintained up to 2,500 lb. per square inch. The 
action of the anchor cylinder system is indicated 
by coloured lamps. 

When lifting a damaged lock gate off the lock 
bottom, the pontoon will be mancuvred so that 
the line of ropes is over the lifting eyes on the gate. 
One pair of ropes only will next be lowered and 
coupled to the gate and the latter lifted till the lifting 














eyes are above water, when the remaining ropes 
will be attached. The gate will then be lifted as 
far as the stabilising girder, when the stress on the 
ropes is adjusted by the pressure in the anchor 
cylinder system. Hoisting cannot proceed beyond 
this point until all four hoisting screws are clutched 
in, after which lifting will continue under control of a 
master controller, master slow-down and _ limit 
switches finally stopping all motors and applying 
the solenoid brakes. 

The stabilising girder, referred to above and in 
our last article, is illustrated by Figs. 827 to 833, 
on this page. It is of box form, constructed of g-in. 
plate, angles, &c. Its depth is 49} in., and its main 
width 36 in. At the centre, for a length of 6 ft. in 
a total for the girder of 38 ft., the width is reduced 
to 254 in. On each side of the centre four lifting 
ropes pass through the top and bottom plates. 
Each pair is attached by 4?-in. pins, as shown in 
Fig. 828, to an equalising beam 4} in. thick, of 
3} per cent. nickel steel. This is 15 in. deep at 
the centre, where a 5}-in. pin carries the lifting 
shackle to be attached to the fittings on the gate 
leaf. The lifting shackle, clearly shown in Fig. 831, 
is prolonged upwards into the equalising beam, and 
formed into a rod, tapering from a diameter of 
5} in. to one of 4 in., and terminating in a hemi- 
spherical end formed to a 2}-in. radius. This end 
fits into a cup, shown in Fig. 833, riveted to a 
vertical diaphragm inside the girder, as in Fig. 831, 
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produces a sufficient increase in their Mediterranean 
forces, Great Britain will have to exercise the liberty 
reserved to it under the treaty to extend her own 
building programme. Details are given of the 
development in French and Italian naval ship- 
building, as well as in that of other countries, and, 
in particular, attention is called to the large increase 
by the United States and Japan in the extent of 
their aircraft. It was announced, towards the end 
of the year, that, in accordance with an agreement 
of the previous year, a British naval mission was 
to go to China to advise and assist the Nationalist 
Government in reorganising and modernising the 
Chinese Navy. An article by Mr. G. H. Hurford 
shows the comparative strengths and distributions 
of fleets, and points out that according to the present 
British programme the rate of construction is 
much less rapid than that of obsolescence, particu- 
larly in regard to cruisers. 

Continuing the account he gave in recent volumes 
of the nature and effect of the proposals for limit- 
ing naval armaments, Captain Alfred C. Dewar, 
O.B.E., R.N., describes the main provisions of the 
London Naval Treaty of last year, and shows their 
effect on existing forces and probable new pro- 
grammes. As the result of this examination he 
concludes that, while the treaty has its weaknesses, 
the chief of which is that France and Italy are not 
parties to the limitation of cruisers, it is a notable 
step towards finding an international basis for 
gradual disarmament. Sir William Berry, K.C.B., 
discusses the effect of the treaties of Washington 
and London on the design of capital ships and 
cruisers, taking account also of the modification 
of design which it has been necessary to introduce 
in the light of war experience. 

An article by ‘‘ Phenix” on the Fleet Air Arm, 
describes shortly the history of the naval air service 
and its present organisation, and gives some parti- 
culars of the types of aircraft in the British Navy, 
and of the methods of controlling army and navy 
flying used by various foreign powers. 
| Perhaps the most suggestive of this series of 
|articles is one by Lieutenant-Commander A. C. 
| Bell, on ‘‘ The Meaning of a One-Power Standard,” 


and taking the load of the girder when lifting. As 
previously noted, the falls can still be paid out, 
although the girder may be resting on chocks at 
deck level. When hauling in, as the equaliser 
approaches the girder, the guide rod enters a 
12-in. by 13}-in. hole in the bottom plate (Fig. 
829), and is directed by a plate cone into the bear- 
ing cup. When seated in the latter, further lift 
raises the girder at the same time. The ropes are 
guided by means of sheaves of 24-in. P.D., carried 
as shown in Fig. 832, in bearings in vertical stiffeners 
attached to the front web of the girder, consisting 
of 12-in. channels. Opposite the groove of each 
sheave is a horse of 6-in. channel, built so as to 
allow only }-in. clearance between its back and 
the sheave flanges. The rope end shackles are 
drawn in so as partly to enter the girder but with 
ample clearance all round. 

It has already been stated that the’ stabilising 
girder is guided on the main columns by three pairs 
of rollers on each side of the centre. These are seen | 
in Figs. 827 and 830. They are 12 in. in diameter 
by 4-in. face, and, bushed with graphite bronze, 
are carried on 4-in. pins. Two of them are mounted 
in bearings 17} in. above and below the top and 
bottom of the girder, on arms formed of double 
12-in.channels, back to back, and 6 in. apart. 
These rollers run on the vertical cover plate on the 
outside of the column. The other four rollers are 
mounted on a rearward extension of the box girder, 
as will be clear from Figs. 827 and 830. Two of 
them, seen best in Fig. 827 are parallel with the 
two already mentioned, but are only 37 in. apart. 
They are arranged to run on the back of the out- 
side angle on the inside of the main column, the 
bearings being housed in the girder extension 
mentioned. The pairs of rollers so far referred to 
prevent movement of the girder in a fore-and-aft 
direction. The third pair, shown clearly in Fig. 830 
roll on the end of the outside angle guide on the 
column, as indicated in Fig. 827, and prevent side- 
ways motion. These rollers are only 15 in. apart 
centre to centre. 

(To be continued.) 











|introduction of submarine warfare has made in 
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‘the criterion of equality in naval power. Looked 
Brassey's Naval and Shipping Annual, 1931. Edited by | at from the point of view of Great Britain, the 
Commander Cuarzes N. Roptyson, R.N. and H. M. |great danger to be avoided was formerly that 
Ross. London: William Clowes & Sons, Ltd. [Price | o¢ invasion. For invasion to be possible, it has 


nai |always been indispensable, and never more so 
a = " zh? | a e Y eae 
Brassry’s ANNuAL, the 42nd volume of which | than in modern times, that the British fleet should 





‘in which he points out the change which the | 





inaction of the last eight years, and build up to 
the limit of parity with Great Britain, in order tu 
protect her own commerce, ensure the peace of the 
world, and assert in need the doctrine of the freedom 
of the seas. Lieutenant-Commander Norbert von 
Baunbach, of the German Navy, in the first con- 
tribution to the Annual by a German officer since 
the war, describes the position and prospects of 
the German Navy under the restrictions now 
imposed on it, including the substitution of a 
professional force for universal service. It gives 
details of the vessels afloat and projected, including 
the evolution of the 10,000-ton battleship now 
building, and of the organisation of the navy, 
dockyard, and shore stations. 

In the Merchant Shipping section, Mr. John P. 
Taylor’s review of The Standing of the World’s 
Merchant Fleets is instructive, not only in the 
figures it gives, but also in the critical interpretation 
of them it suggests. British steam and motor 
tonnage was nearly twice as great in 1930 as it was 
in 1898, but the world’s tonnage had increased to 
much more than three times its figure for the earlier 
date, and the British share had fallen from well 
over half to less than 30 per cent. Of the later 
figures, however, more than a tenth consisted of 
tankers, which existed only in small numbers in 
1898, and they accounted for a large part of the 
total shipbuilding during last year. A feature of 
the British mercantile fleet is that, with the excep- 
tion of the relatively small fleets of Norway and 
Holland, its proportion of modern vessels is very 
much higher than that of any other country. 
Mr. Cuthbert Maughan has no difficulty in making 
out the Speculative Character of Shipping, as 
shown by the events of 1930. Sir Charles Saunders, 
K.B.E., the Chairman of the Load Line Committee of 
1927, follows his article on load lines in last year’s 
Annual by a discussion of the effect of the first 
international load-line convention, which was 
reached last year, in London, subject to ratification 
by the Powers represented. In an article on Mer- 
cantile Marine Machinery, Mr. R. J. Butler, 
M.I.N.A., records a decrease in the demand by 
shipowners for vessels of improved efficiency. In 
regard to the future, he draws attention to the 
lack of apprentices entering the works and subse- 
quently going to sea as engineers. 





An Introduction to Structural Theory and Design. 
Theory. By Hate SuTHERLAND and Harry Lake 
Bowman. New York: John Wiley and Sons, Inc. 
London: Chapman and Hall, Ltd. (Price 17s. 6d. net.) 


Tuis volume, primarily written for students, deals 








has recently appeared, discharges three functions for 
those who are interested in maritime affairs. It 
provides a review of certain important aspects 
of the year’s history in regard to naval and marine 
matters. It supplements these reviews by essays 
on selected subjects, varying from year to year. 
To these it adds a summary of the more important 
facts and recent statistics bearing on British 
and foreign naval and marine affairs. The value 
of such a work must depend necessarily and in a 
large measure on the judiciousness with which 
its material is chosen, for in no reasonable space 
could it include all that is available. In both the 
naval and the merchant shipping sections the present 
volume follows on the excellent lines of its predeces- 
sors, adding a number of new features. 

The naval section begins as usual with Commander 
Robinson’s review of the British and Dominion 
naval forces, and the principal events of the year 
affecting them. In the course of an analysis of 
the British shipbuilding programme, attention is 
drawn to the launch during the year of the Acheron, 
the first destroyer to use high-pressure steam. 
Sir Charles Parsons anticipated that this ship 
should be 10 to 15 per cent. more economical of 
fuel than her sister vessels, which have half her 
boiler pressure. The companion review of foreign 
navies is contributed as before by Captain 
Edward Altham, C.B., R.N. Like Commander 
Robinson, he expresses the uneasiness caused in 
this country by the London Naval Treaty. He 
points out that Great Britain is the only naval power 
which cannot in need concentrate its fleet in its 
home waters without detriment to its interests 
and security, and he insists that, if naval rivalry 
between some nations, not parties to the treaty, 


with the theoretical side of structural design. In 
the first six chapters the basic principles of frame 
analysis, and their application to roof and bridge 
trusses, are considered in a fresh and unconventional 
manner. The student is introduced at once to 
rigid as well as to pin-jointed frames, and the 
authors do not hesitate to discuss indeterminate 
conditions on page 8. Considerable use is made 
of influence lines, and Chapter VI. treats of lateral 
,and portal bracing. 

Chapters VII. to IX. and XI. deal with rigid 
frames. Here the book leaves the ordinary text- 
book lines of treatment, and breaks some fresh 
ground. Methods of obtaining deflection polygons 
by the “elastic weight ” and “kinematic chain” 


| be defeated in battle and this possibility could be 
measured by comparing relative strength in battle- 
ships and guns. At the present time, however, an 
equally serious and far more probable danger lies 
in the menace to commerce by which the country 
could be cut off from essential supplies of food or 
munitions, and an examination of the results of 
submarine action during the war is used to show 
that, in a future war, such a campaign, even though 
directed solely against British shipping, and thus 
remaining within the limits that appear to be | 
tolerated by the policy of the United States when 
a neutral power, might succeed in producing this 
blockade in the absence of adequate defending | 
forces. A one-power standard must, therefore, mean 
not merely equal strength in battle forces, but also | theories are given, in addition to the Williot-Mohr 
the possession of such forces of all kinds as would | diagrams. The “ slope-deflection ” method of deal- 
prevent the probable destruction of commerce from | ing with rigid frames will be found in Chapter VIII., 
exceeding such amount as the country would | together with the “moment distribution’? method 
endure without danger to its necessary supplies. | of Professor Hardy Cross. This recently-published 
This strength would include, primarily, sufficient | approximation for dealing with rigid frames has 
forces to convoy trade, and with them would require | attracted some notice in America, and appears to 
also the necessary patrol, escort, mining and | give good results. It is found in a text-book here, 
hunting flotillas, as well as a Grand Fleet to support | we believe, for the first time. A chapter on wind 
the whole. Such a provision would differ widely, | stresses in tall buildings includes a new approximate 
both in composition and in numbers, from what | method of treatment by one of the authors, which 
would be necessary to assure equality in battle | is claimed to give a considerable increase in acuracy 
strength, and the article insists that calculation | over the usual methods, with but small increase in 
would show existing forces to be wholly inadequate | labour. The remaining chapters deal with second- 
for the purpose. |ary stresses, indeterminate trusses, and space 
Of the special articles, the first this year is by | framework. 
Lieutenant Charles G. Moore, U.S.N., on American! The book covers, therefore, an extensive field, 
Naval Policy, tracing its course from the time of | and contains matter new and not commonly given 
President Washington onwards. It insists that, |in ordinary text-books on the theory of structures. 
having accepted the restrictions of the London | We are not so satisfied with the treatment. It is 
Treaty, the country must now desist from the naval | breathless throughout. The student, although 
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advised to “know the reasons for every step . 

and to think in terms of process and principle,” 
hurried from one theorem to the next in a lis 
summary way. The book in this respect reminds 
us of nothing so much as a conducted tour, where 
the traveller continually finds himself confronted 
with a new spectacle before he has had time to 
absorb the last. As examples of what we have in 
mind, we notice that the Maxwell stress-diagram 
theory occupies but a couple of pages; the theorem 
of three moments is taken as a preliminary to the 
chapter on rigid frames; and a short paragraph, 
partly historical, has to suffice for the method of 
least work. To a certain extent, this summary 
method of procedure is mitigated by a well-chosen 
series of examples, and applications farther on in 
the book; but we fear that the average student, 
as advised in the preface, will have to forgo the 
“troublesome habit that commonly handicaps the 
beginner of trying to verify every point, every 
equation, as it is reached,” and to rely on the fact 
that “‘many a sentence which seems obscure is 
explained by what follows.” With this reserva- 
tion, we consider that the book is a good and useful 
one. It is well illustrated and well produced. 





Kompressorlose Dieselmaschinen (Druckeinspritzmaschinen). 
By Dr.-Ing. F. Sass. Berlin: Julius Springer. [Price 
52 marks. ] 

THE author is the head of the Oil-engine Depart- 

ment of the A.E.G., and Lecturer at the Technische 

Hochschule in Berlin, a combination of duties 

which has given him courage to break away from 

the text-book tradition. Picking up a new work 
on Diesel engines in the past, one usually felt that 
the first half of the book could be skipped, since it 
was practically certain to be merely the author’s 
idea of how the well-established theories of thermo- 
dynamics could best be taught, and, unfortunately, 
there was rarely ‘any real originality. Not so Dr. 

Sass—far from it. He boldly announces that if 

its pure thermodynamics you want, you may read 

any of a multitude of perfectly good books on the 
subject, but, since his book is entitled Solid-injection 

Diesel-engines, he proposes to deal only, but exhaus- 

tively, with the differences in construction which 

the departure implied in the title inevitably 
brought into being. Another minor point, in sharp 
and refreshing contrast to a queer Continental 
attitude of mind nowadays very prevalent, is 





brought to one’s notice by his opening paragraph, 
which rightly attributes the origin of this type to | 
Sir James McKechnie’s work at Vickers, Limited, | 
Barrow-in-Furness, in 1910. 

Since the present reviewer was one of the happy 
band of enthusiasts then engaged on this engine, | 
he remarks on this good spirit of the author with | 
especial interest. So full is the investigation of 
the “‘ peculiarities ” of the type of engine concerned, 
that we might almost suggest as a sub-title for the 
work, “A Study of Atomisation,” for it is shown 
conclusively that, according to the effectiveness of 
this process, the type fails or succeeds. To study 
this from the very beginning, attention is first 
given to the chemical properties of various fuel oils 
and the mechanism of combustion, followed by a 
very good survey of makers’ practice in the design 
of the combustion space. This leads to the kernel of 
the work, mixture-formation, considered on both 
a space and a time basis, and liberally illustrated 
by the results of every experimenter of note, with, 
naturally, a particularly full description of the huge 
experimental plant and the results obtained by the 
author’s own firm. The application and extension 
of¥Kélsch’s graphical methods of balancing is 
possibly a fall from the ascetic path promised, but 
it is not usually found in text-books, and serves 
simultaneously to elucidate the methods of choice 
of cylinder dimensions and proportions, while an 
immediate return is made by the very complete 
treatments accorded to fuel-valves, pumps, and 
connections. Some considerable space is devoted 
to a study of pressure-surges in fuel-pipes, and here, 
again, is a break with tradition, since the author 
prefers to use the pump, not the nozzle, as his 
datum, and the whole of this section is so clear that 
we would like to see it reprinted, bodily, in every 
text-book on hydraulics. An interesting applica- 





tion of Alexander’s experiments on compressibility 








of fuel-oils is made, and the ultimate effect of these 
pressure-surges on the running of the engine traced 
out, a matter to which we believe much more 
attention might usefully be devoted. The re- 
mainder of the book (roughly one-third) is devoted 
to constructional details, the reader’s attention 
being carefully drawn to those features especially 
influenced by the engine-type. Since the book was 
written primarily for the author’s own students, he 
has naturally refrained from anything too con- 
troversial, but they are to be heartily congratulated 
on their lecturer, as he is also to be congratulated 
on the originality of view and presentation sustained 
throughout the whole 400 pages of clear reasoning 
and precise data. This is a remarkable achievement, 
and it is presented as it deserves to be. 





Optical Activity and High-Temperature Measurements. 
By F. M. Jagger. London: The McGraw-Hill 
Publishing Company, Limited. [Price 20s. net.] 

Ir has become an established custom at a number 

of the American universities, to invite, annually, 

a distinguished scientist from another country to 

attend the university in order to deliver a series 

of lectures on a subject in which he has made a 

special study. The authorities of the Cornell 

University were amongst the pioneers in estab- 

lishing this feature of American academic activities. 

The idea has considerable possibilities, and is cap- 

able of much development, not only in giving the 

student a wider outlook, by affording contact with 
investigators from other countries, but also in 
furthering the interests of, and correlating, inter- 
national scientific thought. This volume, in the 
main, is a reprint, in book form, of the series of 
lectures delivered by Professor F. M. Jaeger, of 
the University of Gréningen, at the Cornell Univer- 
sity, during 1928-1929, under the George Fisher 

Baker Non-Resident Lectureship in Chemistry. 

These annual lectures are introduced by a lecture 

devoted to the presentation of some topic of general 

interest, in the present instance the subject dealt 
with is “The Present and Future State of Our 

Natural Resources,” in which a popular account 

is given of the material resources and energetic 

resources of nature, the former being represented 
by minerals and metals, and the latter by the 
natural stores of energy that can be utilised directly 
for the production of mechanical force, such as 
waterfalls, tides of the sea, and solar radiation. 
Reference is made to the experiments of Claude 
jand Bourcherot on the development of power by 
| the application of the temperature differences that 
|exist between the surface water and deeper layers 
of the ocean; to Langley’s measurements of the 
solar constant; and Rigollot’s observations on the 
conversion of radiant energy into electrical energy 
by means of reversible photo-chemical reactions. 
The first section of these series of lectures deals 
with “ Spatial Arrangement of Atomic Systems and 

Optical Activity,” in which a general resumé is 

given of the modern views concerning relations 

between certain geometrical and physico-chemical 
properties of atomic systems, as they appear in 
the molecules of inorganic and organic substances. 

After commencing with a brief review of the discovery 

of the facts which are summed up in Pasteur’s 

Law, and which constitute the true basis of all 

stereo-chemical views, the subject is developed by 

showing how the principle of symmetry can be 
applied to problems dealing with the possibility 
of separating an optically inactive substance into 
its enantiomorphous antipodes, emphasising the 
historical réle of the Le Bel-van’t Hoff theory in 
the development of our modern stereo-chemical 
conceptions. The subject matter is further evolved 
by stating the theoretical views concerning the 
chemical structure of complex inorganic salts, and 
the reasoning on which our ideas of their spatial 
architecture are founded, the facts creating a sound 
basis for the stereo-chemistry of such salts, which is 
shown to be based upon the same fundamental 
principles as those governing the phenomena of 
tridimensional symmetry in general. Further sec- 
tions of this lecture deal with the phenomena 
accompanying the introduction of optically active 
substitutes into complex ions ; the marked activity 
of certain complex salts; a discussion of the 


photosynthesis, and the significance of the problem 
with reference to the synthetic processes of nature. 

In the second section of this series of lectures, 
Professor Jaeger surveys methods of precise measure- 
ment at very high temperatures as they have been 
developed during the last 20 years at the University 
of Gréningen. The work relates chiefly to precise 
methods for measurement up to 1,625 deg. C., the 
temperature coefficient of the molecular surface 
tension, electrical conductivity, density, viscosity ; 
and of high-precision calorimetry of solids up to 
the same temperature limit. Attention is drawn 
to the difficulties met with in studying the behaviour 
of substances at very high temperatures, and the 
elaborate experimental devices and precautions 
necessary to ensure the reliability of the results. 
The further study of the vapour densities and 
specific heats of gases that are dissociated at high 
temperatures will, undoubtedly, give us a better 
insight into the true relations existing under these 
conditions. The final section of the series of 
lectures touches new ground in a discussion on 
the constitution and structure of ultramarine, 
and reviews the results of extensive investigations 
on the subject carried out during the years 1927 
and 1928, at the University of Groningen. 

These lectures will be received with warm appre- 
ciation by all students of chemistry and physics, 
and cannot fail to be a source of inspiration to 
younger workers. The versatility of the author is 
manifested by his wide vision of the subject, the 
knowledge of which he has enriched by his own 
studies. 


THE STRESSES IN PISTON RINGS. 
E. J. Fearn, M.Sc. (Eng.), A.F.R.AéS. 


THE chart reproduced in Fig. 3, on page 476, is 
intended to facilitate the proportioning of piston 
rings. In Figs. 1 arid 2 the piston ring is shown 
in the form it would occupy when in position in the 
cylinder. 

Let 
9, = Gap when the ring is free—in. 


Yq = Gap when the ring is in position in the cylinder— 
in. 








gs = Gap required for ring to pass over piston—in. 

y = Half circumferential movement of the ends of 
the ring from the free to the closed position— 
in. 

Y = Half circumferential movement of the ends of the 
ring from the free to the open (#.¢., gg) position 
—in. 

p = Pressure intensity (assumed to be uniform) when 
the ring is in position—lb. per square inch. 

f, = Maximum stress in the ring when in position— 
lb. per square inch. 

f, = Maximum stress in the ring when opened to pass 
over the piston—lb. per square inch. 

E = Young’s modulus of the material—lb: per square 
inch. 

bé ’ 
I = Momentof inertia of the section = 7p inin.‘ units, 

W = Load applied at right angles toa diameter through 
the gap—lb. 

B = Flexural rigidity of the ring—lb. (inch)*. 


All other linear dimensions are in inches. 

Since R is large in comparison with t, we may - 
neglect the effect of the transverse and longitudinal 
forces in the ring.* 

The pressure p referred to the neutral axis at a 
radius R, becomes a4 and the bending moment 


at a Section xx, Fig. 2, is :— 


x 


2R 


Myy = 20D R 


Mz = x bx 2Reos ! x Reos! 


(1 + cos 6) (1) 

From the theory of the equilibrium of naturally 
curved bay we have that the flexural couple 
Mer = a a (gqet)> where (R + u) is the radius 
vector in the free ring which is at (R, 9) in the 
closed ring. 


du 








ae +u = {(1 + cos @) (2) 
where 
t= pbD R® 
~ 
but 
D-t 
R=-5 (3) 





* See A. E. H. Love, Mathematical Theory of Elasticity, 
4th Edition, Art. 292, page 448. 





possibility of effecting a totally asymmetrical 
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and Eb#é Substituting for R and B from equations (3) and | as 14-5 x 10° Ib. per square inch. For other values 
os ade ae (4) :— of this modulus, the pressure, p, and, the stresses 
30D (2 : y (?- are y _W fi and f,, are in direct, proportion. 
. : a 3 ied d Example :— 
au tz : (5) 4->(1+7) Bb via il 


From equation 2 :— 
u=acos@+ Bsin @+ ¢ ($sin 6+ 1). (6) 
where « and g are constants of integration. 














du _ 
dé 
the values of u at @ = 0 and ¢@ = =» are the same, 


hence « = 0. 


Now = 


0, when @ = 0, hence g= 0. Again, 


u=i($sing +1) (7) 


The half circumferential movement of the end :— 


Wr vf 6 
y= |udo=¢ | (Esa e+1)a0 
0 / 





3 
yates. (8) 
Substituting for ¢ from (3) 
D 3 
re a atk: ) 
de ai 
or, 
8E 
p= _— (9) 


The maximum stress when the ring is in position 
occurs at 00, and is equal to :— 
j, = Mo # _pbDR #_3D(D~-#p 
ee ee Mat er “a : 
Bp bt 





Substituting for p from (9) 


_ 8Ey# 
i= sD -H * as) 
Similarly, 
8EYt 
35 —@ * ot 
where 


Y = 4t—y*. (12) 
We now require to find the magnitude of the 
diametral load W which will close the gap. 
Assume that section 00 remains unchanged, 
then the bending moment at xx :— 
Maz = W R cos 0. 


M d 


But zo oe’ where di is the change in angle 
in the length R dg. 
Angular displacement of A, 
Fe el 
A= | es wet cos 6.d 0 = 
B 
o- o- 
Deflection at A due to the deformation of the 
elemental length R dg = R cos @ .di. 


Total deflection at A, 


se 
J 
Deflection at B :— 

33 bar 6, + RA= 


TT 





W R®* 
B 


. 
2 W R38 
[cot 0.40" ~ 


[1+] 


* See British Engineering Standards Association 
Specification. 


. Wr 
R ain —— 
cos 6.di B 


a er “4B 


wR 


B 


7 
4 





But, 5, is the deflection for half the ring, there- 
fore the total change in the gap, 
ne 6, 





Fig. 3. 
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. (> a 1 )'we 
s=3(1+7)* — (14) 


Fig. 3 is a chart for the evaluation of equations 


(9), (11), and (12). 


The value of Young’s modulus, E, has been taken 





* Cf. B.E.S.A. Specification 4K6, October, 1928. 
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Y = 4 (0-170) — 0-345 = 0-335 in. 

Starting at D = 5} in., follow the heavy line to 
t = 0-170 in. to y = 0-345 in. to f, = 25,400 lb. 
per square inch, and from ¢ = 0-170 in. to = 
0-335 in. to f, = 24,700 lb. per square inch. 
Starting at D = 5} in. follow heavy line to t = 0-17 
in. (lower diagram), to y = 0-345in. to p = 8-4 1b. 
per square inch. 
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PRE-CAST CAISSON IMPOUNDING WALL. 
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PRE-CAST CAISSON IMPOUNDING 
WALL AT WESTON-SUPER-MARE. 


THE amenities of certain of our coastal watering 
places are not improved by the fact that it is impossible 
to bathe at low tide without traversing long stretches of 
sand, and that even at high tide the water is not deep 
enough close inshore to render it attractive to the expert 
swimmer. At Weston-super-Mare, for instance, the 
tide recedes so far that, in practice, bathing is confined 
to certain short and not always convenient periods, A 
method of overcoming this disadvantage, which has 
been frequently adopted, is to construct an artificial 
lake, in which a sufficient depth of water can be im- 
pounded, after it has been flooded at high tide. The 
conditions for building such a lake at Weston-super- 
Mare were favourable in so far that there is a low 
promontory, known as the Knightstone, almost in the 
centre of the promenade. As shown in the accom- 
panying map, Fig. 1, this promontory forms one side of 
a sheet of water, known as Glentworth Bay, and it 
would have been possible to enclose the latter by 
building a comparatively short retaining wall between 
one of its faces and the shore and thus to obtain a 
bathing lake some 9 acres in extent. Unfortunately, 
the execution of the project in this way was rendered 
difficult by the fact that the site is exposed to the full 
force of the westerly gales, which are frequent on that 
part of the coast, and to the high tides that accom- 
pany them. To build a retaining wall in the ordinary 
way would therefore have been very costly and would 
probably have resulted in considerable loss of material, 
if not in danger to life. The local authority, therefore, 
finally decided, on the advice of Messrs. Edmond Coignet, 
Limited, 125, Gower-street, London, W.C.1, to employ 
a form of construction embodying the use of pre-cast 
concrete caissons. This method, though it has been 
used abroad, is, so far as we know, new to this country. 
The caissons were cast in a sheltered position, con- 
veniently close to the site of the wall, and, after being 
floated out to the latter, were filled with sand and faced 
with boulders in the way described in more deiail below. 
We understand that the use of this method enabled the 
cost to be reduced to about one-quarter of what would 
otherwise have been necessary. 

As regards the actual construction of the wall, the 
site was prepared by excavating a number of holes, 
about 20 ft. long by 10 ft. wide and from 4 ft. 6 in. to 
5 ft. deep, through the sand of the foreshore into the 
underlying Triassic marl, the sides being supported by 
timber shuttering in the usual way. These holes were 
then filled with mass concrete and boulders, as shown 
in Fig. 2, and served as foundations for the concrete 
caissons. This work was carried out by means of a 
crane which was run on rails laid down the shore from 
above high-water mark. At the same time a staging 
was built in a neighbouring cove, where it was sheltered 
from the wind and sea, for the construction of the 
hollow caissons. The caissons were 20 ft. long by 12 ft. 
wide by 9 ft. high. They were constructed of reinforced 
concrete, the interior being divided into four equal 
portions by longitudinal and transverse partitions, to 
add to their stiffness, as will be clear by reference to 
Fig. 3. Taey were made of Ferrocrete rapid hardening 
cement, the mixture being 1: 14: 3, and the reinforce- 
ment was of 4-in., 3-in. and }-in. bars at 6-in. centres 
in the floor and 12-in. centres in the sides, the floor 
being laid at low tide and the side and interior walls 
being built up within the shuttering as the tide 
permitted, since, though the floor of the staging was 
12-ft. above the low-water mark, it was flooded at 
high water. 

Room was only available on the staging for two 
caissons at a time, and as soon as the concrete had 
hardened sufficiently they were therefore floated away 
to the foreshore, as shown in Fig. 7, on page 486, 
where they were stored, until a number were available 
and the weather was favourable for placing them in 
their final position. To assist in the operations each 
caisson was fitted with valves, so that it could be 
filled with sufficient water to result in a draught of 
about 5 ft. 

The placing of the caissons in their final position on 
the concrete foundation blocks is shown in Fig. 6, page 
478. A space was left between each pair, as will be 
seen in Figs. 2 and 3, and in Fig. 8, on page 486. 
Stanton spun-concrete sluice pipes for emptying the 
lake were placed in eight of these spaces, the re- 
mainder being entirely filled in with mass concrete. 
These sluice pipes are closed by Glenfield and Kennedy 
valves, which are operated hydraulically at a pressure 
of 40 lb. per square inch from the town’s mains, one 
master valve being used, so that they can be closed 
and opened simultaneously. These valves are normally 
employed for emptying the lake, though they can also 
be used for filling, instead of the spillways which, as 
shown in Fig. 1, are provided for this purpose at both 
ends of the wall. The concrete which forms the joints 
between the caissons is, as will be seen in Figs. 2.and 
3, reinforced. by flat bottom rails 6 ft. long and weighing 
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30 lb. per ft. or by two rows of similar rails 2 ft. 6 in. 
long at the places where the sluice pipes are inserted. 
These rails also serve as keys between the filling concrete 
and the foundations. 

When the work just described had been completed, 
the height of the caissons was raised 2 ft. by adding 
concrete blocks, as shown in Fig. 4 and Fig. 9, on page 
486, thus making them 11 ft. high above their bases, 
while concurrently sheet steel piling was driven in 
in front of the caissons on the landward side and 
surmounted by a concrete cap, so as to prevent water 
penetrating between the piles and the underside of the 
caissons when the lake was full and the tide out, or 
seeping in below the mass concrete foundations. The 
caissons were then filled with sand. Finally, as will 
be clear from Figs. 4 and 5, boulders reinforced with 
rails were pitched against the outside face of the 
caissons, the slope on completion being approximately 
30 deg., while to assist in retaining this portion of 
the structure in position, timber sheet piling was 
driven into the clay at its toe. It may be added 
that reinforced concrete aprons are provided at the 
opening of each sluice to prevent the water scouring 
the sand away. The wall was completed by laying 6-in. 
reinforced concrete slabs to form a footway, access to 
which is obtainable by steps at each end, the necessary 
protection to visitors being afforded by reinforced con- 
crete posts on each side for supporting chains, as 
shown in Fig. 5. 

It will be noticed from Figs. 1 and 5 that wave 
stops or groynes consisting of steel rails encased in 
concrete, were laid against the wall at six places, at 
points where the joints in the caissons occur, while at 
the outer end the connection between the wall and 
the natural rock was made by a filling of mass concrete. 

At the same time as the retaining wall! we have just 
described was built, the portion of the promenade 
enclosed between shore end and Knightstone, was | 
widened in two places to a width of 40 ft. and for the | 
remainder of the length involved to 20 ft. The extent | 
of this widening is also indicated in Fig. 1. It was | 
effected by building a single row of pillars, as shown | 
in Fig. 10, on page 486, where the final width was to | 
be 20 ft. and a double row where it was 40 ft. These | 
pillars were spaced at 15 ft. centres in each case, and | 
were used to support a principal beam. This beam 
carries the outer ends of a series of cross-beams, the | 
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other ends of which are borne on the existing masonry 
wall, so that the bay between each pair of columns is 
broken up into three 5-ft.spans. The pillars themselves, 
which are Stanton tubes filled with reinforced concrete, 
are supported on reinforced concrete piles or, where that 
was not possible owing to the presence of rock, on rein- 
forced concrete footings. At the base of the pillars a 
lower platform was provided for the accommodation of 
collapsible bathing cabins. The upper floor was designed 
to carry a live load of 150 Ib. per square foot and to 
withstand a static upward pressure equal to a 3-ft. 
depth of water in case a wave should be trapped under- 
neath it. To prevent air locks between the transverse 
beams and the slabs, reinforced concrete gratings, 
measuring 2 ft. by 1 ft. 6 in., are provided in each bay, 
in front of the existing wall. Expansion joints are also 
provided every 45 ft. by breaking the slabs, where they 
cross the beams. The platform is laid on a slight slope 
towards its outward edge and is covered with asphalt 
1} in. thick. 

The scheme was designed and carried out under the 
supervision of Mr. H. A. Brown, the engineer of the 
Weston-super-Mare Urban District Council, the design 
of the steel reinforcement being entrusted to Messrs. 
Edmond Coignet, Limited of London. The wall itself 
was constructed by Messrs. Nott, Brodie & Co., of 
Bristol, and the extension of the promenade by Mr. 
M. A. Boswell, of Wolverhampton. 








THE ENGINEERS’ CLUB, MANCHESTER.—At the annual 
meeting of the members of The Engineers’ Club, Albert- 
square, Manchester, held on March 30, Mr. J. B. L. 
Meek, City Engineer, was elected president for the coming 
year. Mr. J. Owden O’Brien was again appointed honorary 
treasurer, and Mr. H. Richardson, was re-elected honorary 
secretary for the fourteenth year. 





DEVELOPMENT OF LOW-GRADE AUSTRALIAN COPPER 
Ores.—A plant for the treatment by a new process, of 
low-grade and hitherto worthless copper ores is being 
installed at the Vulcan mine of Messrs. Conclurry Copper 
Limited, situated about 30 miles from Cloncurry, 
North Queensland, Australia. It is anticipated that the 
output of the new plant will reach 3,000 tons of copper 
per annum. It is stated that considerable deposits of these 
low-grade copper ores occurin the Cloncurry district and 
that their development is now likely. 





FLOATING CAISSON INTO PosITION. 


NORWICH RURAL ELECTRIFI- 
CATION SCHEME. 

Just over twelve months ago* we described a 
scheme, which the Electricity Commissioners had 
prepared for the electrification of about 100 square 
miles of Bedfordshire. This scheme was the result of a 
request from the Minister of Transport that the 
possibility of proceeding with the development of 
rural areas at a more rapid rate than had hitherto 
been considered possible, should be investigated. With 
the same end in view a second scheme has now been 
prepared in a district, which forms part of the author- 
ised area of supply of the Corporation of Norwich, 
details being given in a descriptive memorandum, 
which has been published by H.M. Stationery Office.t 

From this memorandum it appears that the area 
selected is centred round the country town of Reepham, 
which lies about 12 miles to the north-west of Norwich. 
It covers about 125 square miles, the population being 
14,166 and the number of occupied dwellings 3,588. 
The area is definitely rural, about 95 per cent. of the 
land being under cultivation. There are no industries 
apart from agriculture, and the use of electricity will 
therefore at first be confined to meeting the require- 
ments of farms and other premises for lighting, cooking, 
heating and power. It is, however, anticipated that the 
availability of cheap electrical power will lead to the 
establishment of village industries. No public supplies 
of gas are available. 

A supply of electricity will be obtained from Norwich 
through an existing ring main, which will also serve 
eight other rural districts. This ring main operates 
at 11,000 volts and will feed about 60 miles of overhead 
three-phase line and 40 miles of single phase line in the 
area. The sub-stations at Reepham, Cawston and 
Haydon will be either brick-built or of the kiosk type, 
and will have capacities of 100 kv.-a., 50 kv.-a. and 
55 kv.-a. respectively, while supplies to other villages 
and isolated consumers will be afforded by 10 kv.-a., 
20 kv.-a., 35 kv.-a., 50 kv.-a. and 100 kv.-a. trans- 
formers erected at 40 points in the area. The two 
smaller sizes of transformer will be of the single phase 
type, the others being three-phase. In addition, 
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* See ENGINEERING, vol. exxix, page 355 (1930). 
+ Description of Norwich Demonstration Scheme. 
don: H.M. Stationery Office. [Price 6d. net.] 
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there will be about 40 miles of low-tension distribution 
mains or lines, which will be operated at 400/230 volts. 
It is estimated that the total cost of the scheme will be 
60,000/., and that it will be completed, at the latest, by 
December, 1932. 

It is also estimated that, by the end of six years, the 
consumption of electricity per consumer will be 500 
kw.-hrs. per annum, or about 100 kw.-hours per head of 
population, and that the average revenue should be 2°4d. 
per kw.-hour sold or 51. per consumer per annum at the 
end of the sixth year. The average cost of the bulk 
supply at the outset has been taken to be 1-18d. per 
kw.-hour sold, decreasing to 0-7d. per kw.-hour in the 
sixth year. The Norwich Corporation is co-operating in 
carrying out the scheme, and the Unemployment 
Grants Committee has agreed to make a grant of 
50 per cent. of the interest for 15 years on such portion 
of the capital expenditure, about 41,000/., as is 
eligible for assistance. It is stated that a contract for 
the whole of the lines has been placed, and that erection 
will be begun during the present month. Exhibitions 
will be given by the Corporation’s Demonstration Van, 
and facilities for assisted wiring and for the hire pur- 
chase of apparatus will be provided. 








THE DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH. 


Accorpine to the 15th Annual Report* of the 
Department of Scientific and Industrial Research, 
its net expenditure now stands at about 537,0001., 
which is an increase of about 10 per cent. on the amount 
spent in the previous year, though the expenditure on 
headquarters administration and miscellaneous items, 
which now stands at about 5 per cent. of the total 
expenditure, is 10 per cent. less than it was. Most 
branches of the Department’s work shared in the 
increase. The report of the Advisory Council is intro- 
duced by a temperate statement of the relation of 
scientific research to the present depression of industry. 
It is not pretended that science by itself can provide a 
solution to industrial problems, but no complete solu- 
tion is thought to be possible without its help. The 
Council has no doubt, however, that, in part, the depres- 
sion is due to the fact of other countries having used 
scientific knowledge and methods to a greater extent 
than they have been used here. In various ways the 
Department is doing its part in promoting the search 
for fresh knowledge, from which future discoveries may 
be hoped. A larger, and perhaps more important, branch 
of its activities is, however, concerned with the more in- 
timate introduction of existing scientific knowledge into 
industrial operations. In addition to work in both these 
directions, which is being done at its own research sta- 
tions and elsewhere, special importance is attached to 
that of the Industrial Research Associations. The periods 
for which Government grants were promised to them on 
their formation expired at various recent dates, but, as 
explained in the two previous reports, the associations 
had not succeeded by then in obtaining from their in- 
dustries sufficient support to enable them to carry on 
without Government help. The Department decided 
that, without abandoning the original intention of 
requiring these bodies ultimately to become self-sup- 
porting, it was desirable for Government help to be 
continued for periods and to extents varying with the 
circumstances of each association. During the year 
under notice, the Government agreed to apply to 
Parliament for a further credit to enable this to be 
done after the original credit of 1,000,000/. should 
have been exhausted. 

The principle on which these continued grants 
are being made is that of providing amounts equal 
not to the total subscription revenue of the association, 
as had been usual with most of the first grants, but to 
the excess of that revenue above a given amount 
or datum line, which varies with the association and 
its circumstances. One of the most advanced of these 
associations is that formed for electrical research. Its 
datum line stands, at present, at 16,000/. per annum, 
and will be raised periodically by half the amount of the 
grant earned in the previous period, so that ultimately 
it will become sufficient for all the purposes of the 
association, and no further Government grant will be 
required or given. To this end it is hoped and expected 
that the supply companies, which have already made 
large increases in their subscriptions during the last 
three years, will contribute in the future to an extent 
more closely proportionate to the benefits they are likely 
to obtain from the Association’s work. As an example 
of the extent to which research has improved the 
efficiency of the industry, it is pointed out that in the 
last fifty years it has more than quadrupled the 
luminous efficiency of incandescent lamps. A feature 
of research associations which the Council particularly 
commends is the institution of development sections, 
intended to assist the introduction into actual practice 
of such results as have been attained experimentally. 








* Cmd. 3,789. H.M. Stationery Office. [Price 3s. 6d. net.] 
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A method that has been discussed by some associations, 
is that of substituting for subscriptions some small 
levy over the whole industry, based on the amount of 
raw material used by the firm assessed, or the number 
of its employees, or some other suitable unit. Such a 
levy has been made voluntarily over the larger part of 
the woollen and worsted industries, and in an industry 
in which a levy has thus been applied voluntarily 
and found to work with success, the question might 
arise whether statutory power to apply it to the entire 
industry would not be desirable when the provision 
was supported by a sufficient majority of firms. Not 
least among the reasons for desiring greater financial 
stability in the associations is the difficulty which its 
absence creates in recruiting a sufficient supply of 
suitable research workers. On the same ground, it 
is urged strongly that associations should make pro- 
vision for superannuation under the Federated Scheme 
for Universities, by which an endowment policy in 
favour of the worker, which is kept on foot by, or with 
the help of, the employing body, should be taken over 
by any other federated body who may next employ 
the assured, or be handed over to him if he ceases to 
be employed by a constituent of the federated bodies. 
At present only half of the associations have adopted 
this scheme. 

The special attention which has been given for many 
years to large-scale experiments on low-temperature 
carbonisation has now ceased, but intimate investiga- 
tion is being made into the products obtained in the 
process, especially the tars. The formation of the Low 
Temperature Coal Distillers Association of Great Britain, 
which followed on conferences called by the Depart- 
ment, has brought the Government into closer contact 
with the firms engaged in this branch of the carbonisa- 
tion industry, and in addition to the researches on high- 
pressure hydrogenation which have been in progress at 
the Fuel Research Station for some years, the possi- 
bilities of obtaining motor spirit from low-temperature 
tars at lower pressures are being studied. An account 
of the Station’s high-pressure hydrogenation researches 
was published recently in the annual report of the Fuel 
Research Board. A promising series of experiments 
has been directed to studying the physics of the com- 
bustion of pulverised coal, with the object of obtaining 
burners and furnaces in which combustion can be 
carried out in chambers of smaller volume than are 
necessary in present conditions. 

The resources of the Food Investigation Board have 
been increased during the year by the extension of its 
Low-Temperature Research Station at Cambridge, 
the opening of the Torry Research Station for fish 
at Aberdeen, and the construction of a new station 
at East Malling for research on the storage of fruit. 
With these facilities the work of the Board has been 
accelerated and extended both on the scientific and 
the practical sides. In addition, a mission was sent 
out to New Zealand, under the leadership of Dr. Ezer 
Griffiths, to make a comprehensive scientific survey 
of the trade in frozen mutton and lamb, from the 
abattoirs in New Zealand to the wholesale market 
in London. This mission was somewhat similar to 
those that were sent out to Australia some years ago 
to study the conditions under which fruit was trans- 
ported, obtaining results of great and immediate 
commercial importance. On the present mission the 
Research Departments both of New Zealand and 
Australia were represented, and its work was carried 
out with the financial and other co-operation of the 
shipping companies and of Government and other 
bodies in the two Dominions. 

The work of the Building Research Board and 
Station, while continuing to include a number of 
scientific investigations, has been remarkable for the 
extent to which it has attracted the interest and support 
of the various sections of the building trade. It is 
significant that the National Federation of Building 
Trade Employers has made a _ substantial further 
contribution to the expenses of the Station’s general 
work. The year has been notable for the formulation 
by the Steel Structures Research Committee of its 
proposed programme of work, a preliminary step in 
which is a review of present methods and regulations 
for the design of steel-framed buildings. This is being 
conducted with the help of local authorities and pro- 
fessional and technical bodies interested in the subject, 
and it is hoped that it will result in a standard practice 
thoughout the country in the use of structural steel in 
building. The present cost of the work is 4,000/. a year, 
of which the industries interested are contributing half. 

A typical example of the manner in which the Depart- 
ment’s opportune assistance can promote national in- 
terests has been seen during the year in the decision that 
it shall undertake the entire capital cost of providing 
a second experimental tank at the National Physical 
Laboratory, to supplement the work of the William 
Froude Tank. The purpose of the original tank was 
partly to permit research in connection with ship re- 
sistance and propulsion to be carried out, and partly to 
enable tests on ships’ forms, propellers, &c., to be made 
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for shipping firms as required. In the relatively short 
period during which the tank has been in operation, not 
only has the demand for routine tests almost crowded 
out all research work, but the execution of orders for 
tests has been so delayed by congestion that many of 
them had to be withdrawn and sent to the Continent. 
This situation was recognised in the previous year, 
and the Department offered to bear half the cost of 
providing an additional tank up to a limit of 10,000/., 
provided the remainder was forthcoming from other 
sources. For economic reasons, the shipping and ship- 
building industries gave no signs of being able to 
accept this offer, though the situation grew steadily 
worse, and it was decided therefore that the whole 
capital cost of a new tank should be provided initially 
by the State. The tank will be 678 ft. long by 20 ft. 
wide and 9ft. deep. It will be possible to test models in 
it up to a speed of 40 ft. per second, and the capacity 
of the tank is thought to be sufficient to meet the 
demands of all developments in the size and speed of 
ships to be expected for many years to come. 

The Forest Products Research Laboratory, another 
organisation of the Department, is being appreciated 
increasingly, both by the home timber-using industries 
and by the Dominions. In addition to the large variety 
of work on its original programme, it was decided, during 
the year under notice, to erect a building for the full- 
scale investigation of the operation of dry-rot and 
insects, especially when working on timber symbiotic- 
ally. It is hoped that the investigations to be carried 
out in this building will show means of mitigating, if 
not of abolishing, the great economic waste of timber 
caused by fungi and insects. 

The Radio Research Board, under the direction of 
Admiral of the Fleet Sir Henry Jackson, its late Chair- 
man, succeeded in developing apparatus and methods 
for investigating the propagation of waves, the nature 
and origin of atmospherics, and radio direction finding, 
which yield reliable and consistent results. It has 
become, therefore, desirable to have closer co-opera- 
tion between the Department and large users of radio 
transmission. This has been secured by the appoint- 
ment of Col. Lee, Assistant Chief Engineer of the Post 
Office, as Chairman of the Board, and financial arrange- 
ments have been made enabling the Post Office to 
refer immediately to the Department its fundamental 
problems in radio transmission, and to have the Board’s 
assistance, when desired, in solving practical difficulties. 
Close co-operation has been maintained with the newly 
formed Radio Research Boards in Australia and New 
Zealand. 

The grants for special researches include several 
pieces of equipment to provide facilities for work under 
extreme conditions. Thus, at the Cavendish Laboratory, 
under the direction of Dr. Kapitza, a liquid-hydrogen 
plant is now working with an output of about two litres 
per hour, by the help of which experiments on the 
resistance of metal conductors at very low temperatures 
have been resumed. Effects of strong magnetic fields 
are also being studied. In addition to other work 
proceeding at the Royal Institution, under the direc- 
tion of Sir William Bragg, an X-ray generator has been 
developed for the production of very intense radiation, 
and the results are so encouraging that it is pro- 
posed to build a large plant of the same type. Pro- 
fessor Bone’s researches on gaseous reactions at high 
pressures have been extended to the study of explosions 
of mixtures of air with hydrogen, carbon monoxide and 
other gases, at pressures up to 500 atmospheres, and 
among other work, studies have been made of the 
isotherms of various single gases and their binary 
mixtures at 0 deg. C. and 50 deg. C. and at pressures 
up to 1,000 atmospheres. 

A prominent feature in the Department’s scheme for 
furthering research in the country is a system of main- 
tenance allowances to students in training, to which, 
in the year under review and in the previous year, a 
limited number of senior research awards and grants 
for the development of special investigations have been 
added. The numbers of such grants, in the year under 
review, were, respectively, 144, 11, and 39. The main- 
tenance allowances to students in training are normally 
made for two years, the senior research awards for 
three years, and the grants for special investigations 
for one to three years according to circumstances. The 
purpose of the senior research awards is mainly to 
identify and give an opportunity to young students 
who appear to possess exceptional qualifications for 
research, and to be likely to become pioneers. As in the 
previous year, the Council remarked that few applica- 
tions for training in research with the assistance of these 
grants were received on behalf of engineering post- 
graduates. This is attributed to the natural, proper, 
and often necessary anxiety of the student to obtain 
practical experience, which, indeed, may be of direct 
advantage in the team work of many kinds of engine- 
ering research. The Council is of opinion, however, 
that mathematicians and physicists should give greater 
heed to problems relating to engineering, so as to 
increase the area of contact between pure and applied 
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science related to engineering work. The assistance 
given to special investigations of exceptional timeliness 
and promise usually takes the form of providing a 
research assistant with a salary comparable with what he 
would obtain in ordinary employment. To obtain the 
services of engineers with works experience, the Council 
would be disposed, in suitable cases, to waive the usual 
requirement of previous experience of scientific 
investigation, and also to dispense with the ordinary 
declaration that the applicant for a grant intends to 
take up a career of which research would form an 
integral part, being satisfied if the student intends to 
enter some employment in applied science, such as 
engineering or industrial chemistry. In the same 
connection it is pointed out that there is a real dearth 
of suitable candidates for appointments in the industries 
and in the Government service as metallurgists and 
metallurgical research workers. The Council is satis- 
fied that this difficulty is not the result of an exceptional 
demand, and is not likely to diminish in the early 
future, but may be expected to continue as further 
technical advances demand increased knowledge of the 
materials used. 

They see, therefore, scope in this direction for work 
that will be useful and remunerative in every sense, 
and to encourage training in it they have recom- 
mended that maintenance allowances should be granted 
to suitably qualified graduates in physics, chemistry and 
engineering to enable them to take a post-graduate 
course in metallurgy, including research work in its 
later stages, and extending to a third year when 
desirable. 





THE LATE MR. JOHN STRAIN. 


Mr. Joun StRAtN, whose death, we regret to record, | 
occurred at Cassillis House, near Ayr, on Monday, 
March 30, at the advanced age of 86, had had a long and 
distinguished career as a civil engineer, and afterwards 
as a business man, and had continued his activities up 
till the last. 

John Strain was born at Airdrie in 1845, and, at the 
early age of 13, became a pupil of Mr. Andrew Laughlin, 
of Glasgow, under whom he was engaged in construct- 
ing a number of roads and reservoirs in that part of 
Scotland, besides being connected with more than one 
land-reclamation and river-improvement scheme. In 
1865, he was appointed assistant to Mr. George Cun- 
ningham, of Edinburgh, with whom he gained experi- 
ence in railway work, while in the following year 
he became resident engineer, under Messrs. Blyth and 
Cunningham, for the construction of a section of the 
Glasgow and Kilmarnock railway. This work was not 
completed until 1873, and he was responsible for its 
maintenance for another twelve months, but, in 187], 
he set up in practice for himself, and soon gained a high 
reputation for the manner in which he transacted the 
difficult business of commending Bills to the attention 
of Parliamentary Committees. 

After being responsible for the construction of the 
Stirling and Bridge of Allan tramways, and several 
branch railways, he then undertook what may perhaps 
be described as his most interesting and important | 
work, viz., the extension of the Callander and Oban rail- 
way from Dalmally to Oban, notable for the extensive 
use of concrete. Owing to the nature of the country 
the work gave rise to numerous difficulties, which 
he was successful in overcoming, and the same is true 
of the part he played in the construction of the harbour 
at Oban, which was included in the scheme. In 1877, 
on the completion of this work, he became engineer 
to the Ayr Harbour Trustees, in which position he was 
responsible for the construction of an extensive espla- 
nade, sea-barrier and other harbour works, as well as 
a dock which at that time was one of the largest in the | 
kingdom. 

He was also concerned in the re-construction of | 
the West Pier at Stranraer as well as in the building 
of other piers on the west coast of Scotland. At the 
same time, he did not lose his connection with railway 
work, being engineer-in-chief for the construction of 
the Lanarkshire and Ayrshire railway from Lugton to 
Ardrossan with branches to Kilbirnie and Irvine. He 
also held the position of standing arbitrator to the 
Caledonian Railway Company u ider all their contracts 
for the Southern Division of the system. 

His interests were, however, not confined to Scotland, 
for after he had become a partner in the firm of Bate- 
man, Parsons and Strain, in London, he carried out an 
extensive drainage and waterworks scheme at Buenos 
Aires, and was responsible for the construction of the 
Tharsis and Calanas railway in Spain. As regards his 
commercial career, he was one of the founders of the 
Lanarkshire Steel Works, a concern in whose manage- 
ment he played an important part for many years. 

Mr. Strain was a past vice-president of the Institution 
of Civil Engineers, of which he was elected an associate 
member in 1875 and a member in 1882. He did not, 
however, serve as president of the Institution, although 
he was twice offered that position, on account of his 
war time activities. 





| Lahore, &ce. 





THE LATE MR. CYRIL HITCHCOCK. | 


A WELL-KNOWN figure has passed away from rail- | 
way and locomotive circles in the regretted death, at | 
the age of 64, of Mr. Cyril Hitchcock. From his con- 
siderable experience in India, and his subsequent 
connection with Messrs. Rendel and Robertson and 
Mr. Robert White, he came into contact with a very 
large number of engineers of both the older and younger 
schools, and made among them a very wide circle of 
friends. 

Born in 1866, heTserved his apprenticeship at the | 
Swindon works of the Great Western Railway, under | 
Mr. W. Dean. His five years there extended from | 
1883 to 1888, when he left to enlarge his experience | 
by serving as a locomotive draughtsman with Messrs. 
Hawthorne, Leslie and Company, Newcastle-on-Tyne. | 
Subsequently, he obtained experience of marine work | 
under Messrs. Maudslay, Sons and Field on battleships | 
at the Royal Dockyards. In 1889, he was appointed | 
resident engineer at the St. Mauritius Tin Mines, 
Bohemia, and was responsible for a scheme of un- | 
watering flooded workings, employing a hydro-electric | 
installation and motor-driven pumps. 

In 1890, he commenced the connection with India | 
which was destined to continue until quite recently, | 
when he retired. In the year in question, he was 
appointed to the North-Western Railway of India as | 
an assistant locomotive, carriage and wagon super- | 
intendent, in which grade he continued for over seven | 
years, when he was transferred to that of district loco- | 
motive and carriage superintendent. During the "| 


years or so he spent in the latter, he had charge of 
various districts, and also of the workshops at 
His duties also, at one time or another, 
were concerned with the Indus river steamers, oil 
mills, briquetting plant, &c. He acted as deputy chief 
locomotive superintendent on inspection tours and at 
headquarters, and during this term had charge of 
Rawalpindi during Frontier wars, when it served 
several military bases. In this particular connection 
he was awarded a bonus, and given promotion, besides 
being specially thanked by the Government for his 
services in connection with mobilisation. 

He returned to England for reasons of health, and 
soon afterwards became attached to Sir A. M. Rendel 
and Company’s staff, in connection with inspection 
work for the Indian railways. After some little time 
on this, he was, in 1903, called up to the head office in 
Westminster, and was engaged on inspection work, 
specifications, &c., for Indian contracts, on which | 
work his experience of that country naturally proved | 
of great service. 

In 1909, Mr. Hitchcock was appointed chief assistant 
to Mr. Robert White, consulting engineer to the Great 
Indian Peninsular and South Indian Railway com- 
panies, acting as chief of the inspection staff, and 
being responsible for specifications for all classes of | 
materials, including machinery, bridges, electrical 
plant, and so on. In 1919, he*was taken into partner- | 
ship, the firm being then named Messrs. Robert White 
and Partners. 

Mr. Hitchcock did much useful work as a member 
of the British Engineering Standards Committees of | 
various kinds connected with railway materials. He 
was connected in a very special sense with the first steps 
taken to introduce locomotives of standard design into 
India, and, in 1909, read a paper before the Institution 
of Mechanical Engineers which surveyed this subject 
up till the time of the first standard specifications. 
He was elected an Associate Member of the Institution 
of Civil Engineers in 1907, and a full member in 1910. 
He was also a member of the Institution of Mechanical 
Engineers and of the Association of Consulting 
Engineers. 


H.M. FLOTILLA LEADER ‘ KEITH.” | 


Tue twin-screw flotilla leader, H.M.S. Keith, con- | 
structed under the 1928 Admiralty programme, has | 
recently been completed by Messrs. Vickers-Armstrongs, | 
Limited, Barrow-in-Furness. The vessel has an| 
overall length of 323 ft., a breadth of 32 ft. 3 in., a| 
mean draught of 8 ft. 6 in., and a standard displace- | 
ment of 1,350 tons. She has been designed for service 
with destroyers of the Beagle class, and accommoda- 
tion has been ‘provided for the senior officers of the 
flotilla. Her armament comprises four 4-7-in. guns ; 
two 2-pounder, high-angle, pompom guns; four Lewis 
guns; one Vickers machine gun; and eight 21-in. 
torpedo tubes which are arranged in two quadruple 
mountings. 

The propelling machinery of the vessel consists of two 
sets of Parsons turbines, with single-reduction gearing, 
each set comprising one high-pressure and one low- 
pressure turbine working in series. The high-pressure 
turbine is of the reaction type for full power, and has 
an impulse wheel and reaction stages arranged in the 
initial end for improving the economy at cruising 
powers. These stages are by-passed at full power. 
The low-pressure turbine is of the double-flow type, 
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| per square inch, and a superheat of 200 deg. F. 


with reaction blading for ahead working, and an 
impulse wheel incorporated in the casing for astern 
working. The total shaft-horse-power developed by 
both sets of turbines is 34,000. The condensers are of 
regenerative type, underslung from the low-pressure 
turbine casings. 

Steam is supplied by three water-tube boilers of 


| the three-drum, small-tube type, fitted with super- 


heaters and designed for a working pressure of “~ 

e 
boilers are arranged for oil burning only, under the 
closed-stokehold system of forced draught. Air is 
supplied to the boilers by turbine-driven fans. All the 
auxiliaries in the vessel are steam driven, and include 
twin-barrel reciprocating air pumps, working in con- 


| junction with steam-jet air ejectors, turbine-driven 


circulating pumps, and direct-acting main feed pumps. 
The auxiliary feed pumps, oil-fuel pumps, lubricating- 
oil pumps, and bilge pumps are of the direct-acting 
reciprocating type. The evaporating and distilling plant 


| installed is capable of supplying 50 tons of fresh water 


every 24 hours. The electric generating machinery 
comprises two 50-kw. turbine-driven sets and one 


| 20-kw. set which is driven by an internal-combustion 


engine. 

The sea and gun-firing trials of the vessel and the tests 
of her steering and manceuvring capabilities were 
carried out during February, and, in the course of 
these, severe weather conditions were encountered. 
The trials, however, were completely satisfactory. 








LETTERS TO THE EDITOR. 


TORSIONAL VIBRATION FREQUEN- 
CIES OF MARINE DIESEL INSTAL- 
LATIONS. 

To THE Epiror oF ENGINEERING. 


Str,—I am interested to learn from Mr. E. J. Fearn’s 
letter of Captain J. Morris’s formula for the natural 
frequency of a multi-cylinder engine, with two attached 
masses, such as is considered in my article under the 
above heading. This is based on the assumption that 
the mass of the rotating parts of each cylinder is con- 
centrated at the centre of the crank-pin, which is only 
an approximation, and is not necessarily more accurate 
than my own assumption of uniform distribution over 
the length of crankshaft. 

I have applied the method to the example of my 
article, an eight-cylinder engine, for which the data, in 
Mr. Fearn’s notation, are: 1/r, = 132, l/r. = 1-36, 
1/8, = 0-4345, 1/S, = 0-04315, C = (32 x 12 x 11-9 
x 10° x 552/23-1), » = (31-2 x 144 x 23-1) in Ib.- 
in. units. I find for the primary vibration, a = 0-0595 
giving a frequency of 9-72 per second or 583 per 
minute, in exact agreement with my own result, and 
for the secondary, a = 0-202, giving 32-91 per second, 
or 1,975 per minute, against 1,985. This appears to 
confirm my statement that the assumption of uniform 
distribution does not lead to material error. 

Yours faithfully, 
J. Lockwoop TayYLor. 

59, Deveraux Drive, Wallasey, Cheshire. 

March 31, 1931. 








THE MARKET FOR CEMENT IN 
INDIA. 
To THE EprTor OF ENGINEERING. 


Str,—The Director-General of the India Store 
Department has recently advertised for tenders for 
36,000 casks of Portland cement ; it must be presumed 
that this materia] is required in India. 

Having lately retired, after 35 years’ service in 
India, I know that Indian cement factories are capable 
of supplying all the local demand, and the ex-factory 
sale price there varies from 25 rupees to 35 rupees 
(37 shillings to 52 shillings) a ton. As an instance of the 
development of indigenous Indian factories, it may be 
of interest to British makers to know that one single 
factory, at Shahabad, Hyderabad State, has a contract 
for the supply of all the 180,000 tons required for the 
Metur irrigation project now under execution in 
Madras Presidency; in spite of the added cost of - 


| 500 miles of rail freight from factory to work site, no 


British tenders could approach the contract price of 
55 rupees a ton delivered at site. 

India has practically ceased to be the market for 
British cement, since it now produces material well up 
to the latest British Standard Specification. The 
call for tenders, therefore, seems likely to raise false 
hopes. 

Yours truly, 
C. T. Muuuines, C.S.I. 
(formerly Chief Engineer of the Metur Project). 

Chateau D’Oex, Switzerland. 

March 29. 




















THE difference between electrical contractors in the 
London area and the London members of the Electrical 
Trades Union has been settled on terms which were 
adopted at a meeting of the men on strike by, it is 
understood, a majority of ten to one. The employers 
agreed to withdraw the notice to reduce wages by 
5 per cent. and pay 14d. per hour extra on the contract 
at Dagenham, over which the dispute arose. The 
addition still leaves the Dagenham rate 3d. an hour 
below the London rate. The trouble arose, it will be 
recalled, out of a strike at Dagenham for the London 
rate, which the employers were, on the facts, justified 
in resisting. The 5 per cent. which they proposed to 
take off the wages of the London men generally had 
been allowed to remain on condition that the workers 
in receipt of it observed all the agreements in force in 
the area. The strike at Dagenham, which, strictly 
speaking, is not in the London area, was held to be 
a breach of that undertaking, and, accordingly, the 
notice to withdraw the 5 per cent. was given. 





At March 23, the numbers of persons on the registers 
of employment exchanges in Great Britain were 
1,859,526 wholly unemployed, 604,089 temporarily 
stopped, and 116,503 normally in casual employment, 
making a total of 2,580,118. This was 59,515 less than 
a week before, but 941,319 more than a year before. 
Of the total number, 1,900,685 were men, 67,510 boys, 
557,662 women, and 54,261 girls. 





The general slackening in industrial activity experi- 
enced last year in Canada, as in other parts of the 
world, is revealed by the official figures issued by the 
Dominion Bureau of Statistics at Ottawa on employ- 
ment in Canada during 1930. The Bureau tabulated 
pay-roll data from 7,260 firms, who employed a monthly 
average of 993,845 workers during the year, the staffs 
varying between 941,427 on April 1 and 1,043,232 at 
the beginning of July. The index number (calculated 
upon the average for the calendar year 1926, expressed 
as the par of 100) reached its peak for the year in July, 
standing at 118-9. In 1929, the peak was 127-8 on 
August 1, while that in 1928 was 119-3, also on August 1. 
The index number for the past year averaged 113-4, 
as compared with 119 in 1929, 111-6 in 1928, and 
104-6 in 1927. During the course of the past year a 
partial recovery in activity experienced in January 
was followed by declines during the next two months, 
after which seasonal expansion caused an increase in 
the number of employed for the following three months. 
The additions to pay-rolls, however, were smaller than 
those recorded during the corresponding period of the 
last few years. From July onward the trend of 
employment was steadily downward, the period of 
curtailment following spring and summer activity being, 
therefore, rather longer than usual. 





Towards the close of the year, the influence of 
unemployment relief measures tended to stabilise 
employment, so that seasonal contractions involved a 
smaller number of workers than in the early winter of 
1929. Nevertheless, the index number for December 1, 
standing at 108-5 per cent., was nearly three points 
lower than at the beginning of the year. The out- 
standing feature of the situation during the year was 
the marked expansion in construction, in which 
industry the number of workers more than doubled 
between March and August. Towards the latter part 
of the year unemployment relief works absorbed a 
very large number of persons, many of whom were 
employed in rotation, so that the number assisted was 
actually greater than appears in the statistics. For 
several months manufacturing showed gains, but on 
a smaller scale than in 1929, and activity was generally 
less than in either 1929 and 1928. 





During the early part of 1930, exceptionally large 
numbers of men were engaged in logging operations, 
but as export trade was unfavourable, employment 
became very slack in the spring, and the customary 
seasonal gains towards the autumn and winter pro- 
vided occupation for a much smaller number of workers 
than is usually the case. Transportation also afforded 
less employment than in 1928 and 1929. In mining 
and communications, employment was at lower levels 
than in 1929, but generally better than in 1928. Trade 
and services were more active during the first half of 
the year than in 1929 during the same period, but from 
August 1 onwards business was quieter, though hetter 
than in the same period of 1929 and in earlier years. 





The annual report of the Metropolitan Life Insur- 
ance Company, of New York, states that the total 
insurance in force with it at the end of 1930 was 
3,865,399,442/., while its total assets, all of which are 
held for the benefit of the policy holders, was 
680,164,763/. The increase in assets during the year 
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was 61,535,347/. In this country, nearly all the 
business taken up by the company, whose British Isles 
office is at Bush House, Aldwych, W.C. 2, consists of 
group insurance and pension plans. During 1930, the 
volume o2 group insurance placed through the British 
office was 3,300,0001. 





Three of the four scholarships given this year by 
the University of Oxford Delegacy for Extra-Mural 
Studies, have been awarded to Ruskin College students. 
The holders are expected to complete an Honours 
course for a degree at the University in two years, 
instead of the usual three or four. Two of the three 
scholarships which were given last year are held by 
Ruskin students. The Honours course most popular 
with scholarship holders is Modern Greats, involving a 
study of economics, philosophy, and modern languages. 


The writer of an article in the April issue of Man and 
Metal, the journal of the Iron and Steel Trades Con- 
federation, says that the adoption of a mark for British- 
made steel provides further evidence that the industry 
is striving to maintain its position, and neglecting no 
method available to it which is calculated to increase 
business and decrease unemployment. ‘Success will 
depend greatly,” he goes on to say, “on the support 
which architects, engineers and users generally through- 
out the country will give, by specifying British material 
and insisting on steel with the new British Steel Mark. 
The employment of British steel will mean the employ- 
ment of British workers not only in the actual manu- 
facture of the steel itself, but in raising the necessary 
coal, iron ore, limestone, &c. If the steel were made 
entirely from British iron ore the production of a million 
tons of steel would give employment to 40,000 men for 
one year in raising the necessary coal, iron ore, lime- 
stone, &c., in assembling these materials, and in manu- 
facturing them into steel. Had the iron and steel, 
which has been imported in the last few years, been made 
in this country, our numbers unemployed would have 
been less throughout that period.” 





An editorial note in the same publication condemns 
the action of the Liberals, who ‘‘ wrecked ’’ the Trades 
Disputes Bill. ‘‘ We do not admit,” the contributor 
says, “ that the interests of the general public are not 
safe in the hands of trade unionists, but even if their 
interests were not safe, to try to protect those interests 
in a way which strengthens the position of the employer 
of labour and weakens the position of the organised 
worker is not the sort of thing that the workers of the 
country expected from their alleged friends of the 
Liberal Party. It is argued that the amendment 
applied to strikes and lock-outs equally ; this is not the 
case. Experienced men know that most of the strikes 
which have taken place have been engineered by the 
employers, who are in a position on many occasions to 
sO manceuvre negotiations that the men are compelled 
to go out on strike.” 





On, at any rate, two of the points in the foregoing 
extract, the writer clearly leaves himself open to effective 
rejoinders. The average man certainly does not believe 
that the interests of the public are safe in the hands of 
the trade unionists who blundered into the general 
strike. And no body of employers ever deliberately 
manceuvred in negotiations with the object of bringing 
about a stoppage of work. Stoppages, whether they 
are strikes or lock-outs, are costly affairs to employers. 


The annual conference of the Independent Labour 
Party, which was held at Scarborough last week-end, 
discussed the question of unemployment on Monday. 
The Lancashire Divisional Council, supported by 
other branches, proposed the following resolution :— 
“The conference realises unemployment can only be 
met with bold, challenging Socialist proposals. It 
therefore rejects with disdain quack remedies of the 
Labour Government, Mr. Lloyd George and Sir Oswald 
Mosley, believing them to be dangerous and misleading 
tendencies calculated to direct and influence Labour’s 
contribution to the problem along purely negative 
channels. It wishes to reiterate with emphasis that 
the Socialist solution to this great social evil is summed 
up in the following points: Increased working-class 
purchasing power through the medium of living wage 
and family allowances; full maintenance for un- 





. employed ; increased ‘widows’ and old-age pensions and 


improvements in social services ; a forty-hour working 
week ; raising of the school age to sixteen ; withdrawal 
from industry of persons over sixty, with adequate 
pensions; public ownership and control of banking, 
credit, textiles, transport, coal, electric power, engineer- 
ing and agriculture, together with the bulk purchase 
of raw materials and the socialisation of foreign trade.” 





An amendment submitted by Derby proposed to 
omit reference to a shorter working week and the 
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withdrawal of young and old workers, and to substi- 
tute a paragraph suggesting the setting up of a national 
planning commission, with full powers to examine the 
economic resources of the country and produce a plan 
for co-ordination and control of industry in the interests 
of the working class. This was carried by 125 votes 
to 99 votes. Another amendment, submitted by 
Ilford, was also carried declaring that services and 
industries nationalised should be administered by an 
economic planning council which also had control 
of foreign trade and prices through import and export 
boards. The resolution, as amended, was adopted. 





In another resolution, Lancashire called attention 
to the frontal attacks on wages in many industries, 
the indirect attack represented by the onslaught on 
social services under the plea of economy, and the 
progressive increase in the numbers of unemployed. 
It declared the time had come for the whole Labour 
movement to recognise the stern facts of the class 
struggle in which the working class is engaged, in 
that the Labour Government had failed to grapple 
successfully with unemployment or the reduction in 
wages, and called on the working class to use its full 
power to compel the transformation from capitalism to 
Socialism, to improve the workers’ standards. The 
resolution was adopted. 





The ‘annual report of the Managing Committee of 
the French Federation of the Metal, Mining and Engi- 
neering Industries, submitted to a recent general 
meeting of the organisation, stated that during the 
first part of 1930 there had been virtually no unemploy- 
ment in the affiliated industries except in the motor-car 
and allied trades, and the workers discharged in these 
trades had had no difficulty in finding work in other 
industries in which there was still a shortage of labour. 
Many motor-car workers, for example, had been able 
to find employment in the railway workshops. In 
the second half of the year, the position had changed, 
but some industries were still much less seriously affected 
than others. Unemployment and short time had 
not developed in proportion to the reduction of output. 
The causes of this were well known. Factories had 
been working with insufficient labour, and so the volume 
of production could be reduced without affecting either 
the number of workers employed, or hours of work. 





The recruiting of foreign labour for industry had 
practically ceased, and alien workers continued to 
return to their own countries. It was estimated that 
only 400 to 500 alien industrial workers and 250 to 
300 agricultural workers were entering the country 
each week, while the departures often exceeded 2,000. 
In this way, without any attempt at discrimination, 
alien labour was now being eliminated. Finally, 
orders from the railways had to some extent compen- 
sated for the slump in other industries. For these 
reasons, the depression was probably not yet fully felt 
in the French metal industries. A circular, recently 
issued to members, recommended that the steps 
taken to meet,the situation should consist of a reduc- 
tion of hours*and the dismissal of labour staff. 





A Bill to amend the Act relating to contracts of 
employment has been referred to the Committee on 
Industry, Labour and Social Welfare, by the Belgian 
Senate. Its most important provision deals with 
dismissals, and proposes the introduction of a dismissal 
allowance. If notice is given by the employer, the 
period will be, as at present, one month when the 
salary does not exceed 500 francs a month and three 
months when it exceeds 500 francs. In the new measure, 
it is proposed that an employee who has had ten years’ 
service with the same employer, shall be entitled on 
dismissal to an allowance equal to nine months’ salary. 
Employees whose salaries exceed 2,000 francs a month 
will be entitled to three months’ notice and an indemnity 
equivalent to three months’ salary. After ten years 
service with the same employer, the indemnity will be 
a year’s salary. If notice is given by the employee 
the period is reduced to a week when the salary is less 
than 500 francs, a fortnight when it exceeds 500 francs, 
and a month when it exceeds 2,000 francs or when the 
employee has more than ten years’ service. An 
employee who is dismissed may give notice himself 
and thus shorten the period if he so desires. 








PORTED PoutsHING WHEELS AND  Discs.—The 
ctanding Committee (General Merchandise) appointed 
by the Board of Trade have now reported on their 
inquiry as to whether imported polishing wheels, discs 
and bobs, madé wholly or mainly of felt, should be 
required to bear an indication of origin. The Report, 
designated Cmd. 3827, may be obtained, price 1d., 
from H.M. Stationery Office, Adastral House, Kingsway, 


London, W.C.2. 
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PORTABLE PNEUMATIC PILE DRIVER. 


CONSTRUCTED BY MESSRS. THE CONSOLIDATED PNEUMATIC TOOL COMPANY, LIMITED, ENGINEERS, LONDON. 











Fie. 1. 


PORTABLE PILE DRIVER. 


An interesting adaptation of a tool originally intro- 
duced for a different purpose is shown in the accom- 
paying figures illustrating a portable pile driver which 
can be operated by one man. Building contractors, and 
others, not infrequently require temporary walls, for 
which wooden piles, driven to form a continuous 
sheeting, are convenient. Messrs. The Consolidated 
Pneumatic Tool Company, Limited, 170, Piccadilly, 
London, W.1, in order to enable such sheeting to be 
driven without elaborate equipment or tedious sledge- 
hammer work, have designed a fitting which can be 
attached to their heavy demolition pick. The change- 
over from one purpose to the other merely involves 
the removal of the bottom part of the tool, whichever it 
may be, and the substitution of the other, and is 
effected by means of the two long through-bolts, seen in 
Fig. 2. The upper part of the tool, which is common 
to both the demolition pick and the pile driver, is shown 
in detail in Fig. 3. It contains the operating piston 
and control gear, the latter embodying the only valve 
in the mechanism. The piston is 2}$ in. in diameter 
and has a stroke of 4 in. It is provided with an 
extension, 1} in. in diameter, on its upper side, working 
in a small chamber having a port communicating 
with the underside of the piston. This port is kept 
closed by the extension until the piston approaches 
the end of the stroke, when it is uncovered just before 
the exhaust port in the cylinder wall is opened, in 
order to give a slight cushioning effect. The piston 
then makes its return stroke, and the cycle is repeated 
automatically. 

The pile driver is shown in operation on wooden 
sheeting in Fig. 1. It is he'd by the hands only in 
this form, which is used for light ground, but a reference 
to Fig. 3 will show that, for heavier material, the lower 
part is provided with a bracket, upon which the foot 
is placed to add part of the weight of the operator to 
that of the tool itself, which is 105 lb. A form having 
two foot rests is also made. The top of the pile is held, 
without other assistance, between a pair of guides, 
which are provided with adjusting plates. Without 
these plates, the opening is 3} in. wide, and is suitable 
for piles 3 in. thick. With them, piles of from 1} in. 
to 24 in. in thickness can be driven. The handle can 


be assembled parallel to the long edge of the pile or at 
right angles to it, as desired. We are informed that 
tests have shown that the tool can also be successfully 
used to drive light steel sheet piling in formations such 
as clay, sand or gravel. 


Wooden piles, it is claimed, 
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are not damaged by “‘ brooming” at 555.8) 
the ends, and can, therefore, be used 

several times, thus effecting a saving of material. A 
connection is provided for a #-in. air hose. The tool 
gives rapid, powerful blows, which do not diminish 
during its life. 








RADIO COMMUNICATION ON VERY 
SHORT WAVES. 


THE increasing use of radio telegraphy and telephony 
for commercial purposes, for communication between 
ship and ship and ship and shore and, above all, for 
broadcasting, has brought about a condition of “ ether 
congestion’ which has rendered mutual interference 
between the various services difficult to avoid, and has 
led, as a corollary, to an investigation into the possi- 
bility of using wavelengths very much shorter than 
those which have hitherto been employed. The wave- 
lengths at present in use range, broadly speaking, from 
a few metres to 20,000 m. and, though at the lower 
end of this scale it is possible to employ close wave- 
length spacing without mutual interference, at the 
upper end the spacing must be progressively increased 
until a wide separation is obtained. On the other 
hand, if the wavelength is reduced below the present 
lower limit, though the spacing can be greatly reduced, 
the high frequencies involved give rise to considerable 
technical difficulties and the range is limited by the 
topographical conditions. While, therefore, it has 
been found possible at various times to radiate power 
on wavelengths of less than one metre on a laboratory 
scale, attempts to do so under practical conditions 
have generally provéd unsuccessful. Considerable 
interest therefore attaches to the experiments which, 
with the consent of the British and French Govern- 
ments, are now being made on a wavelength of 18 cm. 
by The International Telephone and Telegraph Labora- 
tories, Incorporated, of Hendon, and the Labora- 
tories of Le Matériel Téléphonique, of Paris, between 
St. Margaret’s Bay, near Dover, and Cap Blanc, in 
France. 

The apparatus used for this purpose, which has been 
mainly developed by the French engineers, as the 
result of experiments extending over a year, is identical 
at the two stations and consists of terminal equipment 
of normal design, which is connected to the transmitter 
and receiver, illustrated in Figs. 5 and 6, on the 
opposite page. As will be seen from Fig. 7, which is 








a general view of the St. Margaret’s Bay station, the 








transmitter and receiver are placed about 80 yards 
apart, the latter being set back, so that it is in the 
electrical shadow of the transmitter, thus avoiding 
coupling. This arrangement! is also shown diagram- 
matically in Fig. 2, which indicates the lay-out at both 
stations. The same wavelength is used for transmitting 
and receiving, the aerial output being about 0-5 watt 
and the power input some 10 or 12 watts, compared 
with 5 kw., which would be required for an ordinary 
short-wave station of the same range. 

The energy, which is modulated by normal methods 
by apparatus in a hut behind the transmitter, is 
led by the connections shown in Fig. 3, to a “‘ micro- 
radion ’’ valve, or tube, as it is called, in which the 
high-frequency oscillations are generated. We are 
not permitted to publish the circuit arrangements, but 
we understand that they differ from those developed by 
Barkhausen for similar purposes. The ‘‘ micro-radion ” 
tube is connected by a short lead to the radiating 
system, which is a doublet, or dipole, and consists of 
a channel-shaped frame, the long sides of which are 
about 2 cm. in length. This doublet is placed, as 
shown in Fig. 3, at the focus of a paraboloidal reflector 
some 3 m. in diameter, the focus also coinciding with 
the centre of a small hemispherical reflector. The 
radiated energy is therefore concentrated into a more 
or less parallel beam, and is accurately directed to- 
wards the distant receiver, the divergence being 
much less than would be experienced with light. The 
relation between the focal length and diameter of the 
paraboloidal reflector is such that a high efficiency 
is ensured, and this efficiency is increased and radia- 
tion in any other but the required direction prevented 
by the hemispherical reflector, which collects all the 
radiation propagated in a forward direction and 
reflects it back towards the source. The radius of 
the latter reflector is such that, when the reflected 
radiations reach the focus, they are in phase with 
those which are then being radiated. This radius 
should be some multiple of half the wavelength that is 
being used, the actual multiple chosen being such as 
to ensure that the reflector is large enough to possess 
satisfactory reflecting properties, but is not so large as 
to intercept the radiations which are reflected forward 
from the paraboloidal reflector. This function of 
the spherical reflector is illustrated diagrammatically 
in Fig. 1, in which the effect of diffraction is neglected, 
although in practice it has, of course, to be taken into 





account. That the reflectors play an important part in 
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VERY SHORT-WAVE RADIO COMMUNICATION. 


THE INTERNATIONAL TELEPHONE AND TELEGRAPH LABORATORIES, 
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the efficiency of the system is shown by the fact that, 
on a single channel, the gain due to the paraboloidal 
reflector is about 46 decibels, while another 6 decibels 
are added by the hemispherical reflector. 

As shown in Figs. 3 and 5, an aperture is cut in 
the centre of the paraboloidal reflector on the trans- 
mitter through which part of the radiations pass 
to a special measuring instrument, which is indicated 
diagrammatically in Fig. 4. This consists of a 
wavemeter, which is normally set to the transmit- 
ting frequency and comprises a small antenna, the 
electromotive force induced in which is used to excite 
a thermo-couple. The readings of the galvanometer, 
which is connected, as shown, both to the antenna 
and the thermo-couple, are a measure of the power 
radiated, while the wavelength can be measured by 
adjusting the distance between the antenna and the 
metal screen. The receiver is a counterpart of the 
transmitter, except that the short side of the rectangular 
doublet is placed horizontally instead of vertically and 
that, as high-frequency measurements are not neces- 
sary, no aperture is cut in the paraboloidal reflector. As 
before, the doublet is connected to a “‘ micro-radion ’” 
tube, in which detection takes place, the remainder 
of the apparatus, which is housed in a hut behind the 
paraboloidal reflector, being of standard pattern. 

The system described above was successfully demon- 
strated on Tuesday, March 31, to a number of visitors, 
including representatives of the Post Office and other 
Government Departments, and, though a little dis- 
tortion was evident at first, this disappeared when the 
speakers lowered their voices. The main disadvantage 
appears to be that the system has only an “ optical” 
range, for though, of course, it is unaffected by dark- 
ness, fog and other climatic conditions, there must be 
direct vision, or at least, there must be an absence of 
conducting obstacles of large dimensions between the 
communicating stations. On the other hand, the range 
of frequencies available in the wavelength band between 
10 cm. and 100 cm. is many times as great as that in the 
entire band at present used, and the radiations can be 
easily and cheaply concentrated into a small solid angle. 
It is claimed, moreover, that these extremely short 
waves are unaffected by fading and that, apart from 
their obvious commercial applications in a communica- 
tion system, the frequency band thus made available 
would allow a large number of permanent and continu- 
ous channels to be established between the same places 
without mutual interference, while the fact that they can 
be reflected and have only a short range would make 
it possible to use the same frequencies over a number 
of routes which were not too close together. The 
use of these waves should also assist the more rapid 
development of television, which is, as is well known, at 
present hampered by the large frequency range which is 
necessary, if the object transmitted is to be given a satis- 
factory definition at the receiving end. Veryshort waves, 
again, have obvious advantages in connection with the 
establishment of radio beacons, while the special proper- 
ties above referred to, combined with the compactness of 
the apparatus, should enable the system to be employed 
for secret communications between war vessels. 








Cost oF THE SypNEY Harsour BripGe.—According 
to official figures received recently from Australia, the 
cost of the Sydney Harbour bridge, up till June 30, 1930, 
amounted to 6,463,943/. 


British COMMERCE WITH POLAND AND ROUMANIA.— 
Confidential memoranda on the subject of methods of 
quoting and terms of payment customary in relation 
to business in Poland and in Roumania, have been 
prepared by the Department of Overseas Trade, 35, 
Old Queen-street, London, 8.W.1. British firms desirous 
of receiving a:copy of these memoranda should apply to 
the Department, quoting Reference No. C.X. 3448 in the 
case of Poland, and No. C.X. 3476 in that of Roumania, 








TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, the 
reference number given being quoted in each case. 


Excavator.—The supply of one steam-power excavator 
with a bucket capacity of § cubic yard, or, alternatively, 
a petrol or Diesel-engine driven excavator. The Public 
Works Department, Wellington, New Zealand, June 9. 
(Ref. No. A.X. 10,860.) 

Creosote Oil.—The supply of approximately 900 tons of 
creosote oil for impregnating purposes. The Finnish 
State Railway Administration, Helsingfors; April 15. 
(Ref. No. F.X. 1,087.) 

Goliath Crane.—The supply of one goliath crane for an 
ash-handling plant at Bloemfontein. The South African 
Railways and Harbours Administration, Johannesburg ; 
May 18. (Ref. No. A.X. 10,862.) 


Overhead-Line Material.—The supply of overhead-line 
material, including galvanised stay rods, cross arms, 
spindles, fuse carriers, insulators, reflectors for street 
lamps, swan-neck pins, straps, bolts and nuts, &c. The 
City of Cape Town Electricity Department; May 6. 
(Ref. No. G.X. 10,280.) 

Equipment for Slaughter House.—The supply and 
delivery of the rail transport system, lifting equipment, 
and all other special arrangements necessary for the 
transport, storage, &c., of carcases, in a new municipal 
slaughter house, comprising chilling rooms, meat stores, 
and other services ; furthermore, for the entire layout 
of a pig slaughtery and a cattle slaughtery. The City 
Architect (Stadsarkittektens Tegnestue) Ingerslevsgade 
50, Copenhagen, Denmark; May 5. (Ref. No. A. 
10,863.) 


NOTES FROM THE SOUTH-WEST. 


CarpiFr¥F, Wednesday. 


The Coal Trade.—With the docks idle on Good 
Friday, Easter Monday and Tuesday, and the pits 
closed for the first three-days of this week, business in 
the Welsh coal trade has been practically at a stand- 
still. Transactions have, in fact, been confined to the 
completion of cargoes or bunkers of boats loading or 
those about to commence immediately after the holi- 
days. Supplies of all classes remained sufficient to 
meet requirements, and, consequently, buyers experi- 
enced no difficulty in securing their needs at the schedule 
prices based on 20s. for best Admiralty large and 13s, 6d. 
for best bunker smalls. It was, however, believed that 
in the near future difficulty would be experienced in 
obtaining what are known as favourite coals, as a result 
of the operation of the quota scheme in regard to out- 
put. Thovgh the volume of coal produced in South 
Wales on the whole will doubtless be sufficient to meet 
demands, the operation of the quota will, it is expected, 
result in the production of certain sorts being insufficient 
to meet requirements, so that while some pits will be 
compelled to effect temporary stoppages, in spite of the 
fact that the particular coal is in short supply to meet the 
demand, other pits will have to cease winding because 
they are unable to sell their product. This is one of 
the evils of restriction, for it does not follow that because 
a buyer cannot secure a certain coal he will be content 
to take another either in the same class or an inferior 
quality. The operation of the quota was not felt to 
any extent in the first quarter of the year, because of 
the forthnight’s strike in January, a stoppage which 
was made up for in the subsequent weeks, but it is 
expected that the operation of the restriction will cause 
difficulties in the present quarter and that, as a result, 
irregularity will develop in market prices. 

Egyptian Railway Contract.—Fears that the Germans 
might make a determined effort to secure the Egyptian 
State Railway contract for 300,000 tons of large coal 
have been removed by the receipt of the tenders which 
were opened in Cairo yesterday. These show that, 
although the prices are from 8$d. per ton higher than 
the lowest figure submitted in December last, for 155,000 
tons, the ag minimum figures are for Welsh coal, 
Messrs. The Maris Export and Trading Company, 
Limited, having offered to supply half the quantity at 
25s. 5d., and Messrs. Gueret, Llewellyn and Merrett, 
Limited, the full quantity at 25s. 7d. This is 104d. 
above the 248. 8$d. at which they received a contract 
for 100,000 tons in December last, the quantity being 
cut down to that figure. The coal is to be delivered 
c.i.f. at Alexandria between June and September, and 
in the event of Messrs. The Maris Company securing 
the business, the order will benefit the Cardiff collieries, 
but should Messrs. Gueret, Lleweliyn and Merrett be 
successful, the Monmouthshire pits would doubtless 
be called upon to supply a large proportion of the order. 
At any rate, it is welcome news that the business will 
again come to South Wales. 














ANGLO-PoLIsH ComMMERCE.—The Department of Over- 
seas Trade informs us that Mr. R. E. Kimens, C.M.G., 
the Commercial Secretary to H.M. Embassy at Warsaw, 
will be available at the offices of the Department, from 
April 21 to May 1, to interview manufacturers and 
merchants interested in the export of British goods to 
Poland. He will also visit a few of the more important 
industrial centres in the Provinces, Firms desiring 
interviews with Mr. Kimens should apply to the Comp- 
troller General of the Department, 35, Old Queen-street, 
London, 8.W.1, quoting Reference No. 25656/31. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Market transactions in 
Cleveland pig are still few and small. Export demand is 
extremely light, and merchants are, under their terms of 
contract with ironmasters, prohibited from dealing with 
the principal home users. Sales are thus largely confined 
to direct business between home consumers and makers. 
The closing of steelworks and foundries for the Easter 
holidays has added to the quantities stored at the blast- 
furnaces. Stocks, however, are not embarrassingly large, 
and promise to fall as the season advances. Makers 
fixed minimum prices for home trade stand at: No. 1 
Cleveland, 61s.; No. 3 g.m.b., 58s. 6d. ; No. 4 foundry, 
57s. 6d.; and No. 4 forge, 57s. Rather substantially 
below these prices would readily be accepted from firms 
in Scotland, who continue to use iron from overseas 
which they are able to purchase at comparatively low 
rates. 

Hematite.—East Coast hematite values are declining, 
and the rather heavy quantities stored at makers’ yards 
hamper efforts to check the fall in prices. Terms of sale 
vary a good deal after individual bargaining, but custo- 
mers claim that they can buy at 67s. for ordinary 
qualities, and that No. 1 is barely 67s. 6d. Merchants 
have fairly large quantities on hand. They are not in 
@ position to sell extensively to home customers, but by 
price cutting, they manage to book occasional small 
export orders. 

Foreign Ore.—There is practically no business in 
imported ore. Sellers continue to ask 16s., c.i.f. Tees, for 
best rubio, but would take less. 

Blast-Furnace Coke.—-Durham blast-furnace coke is in 
very ample supply ; good average qualities are on sale 
at 16s. for early delivery to local consumers, but more 
is asked for supply over periods ahead. 

Manufactured Iron and Steel.—Market rates are steadily 
upheld. More orders have been secured for railway 
material, and inquiries in certain other branches show 
some improvements, but in all departments, contracts 
are needed. Common iron bars are 10/1. 10s.; best 
bars, 11/.; double best bars, 11/1. 10s. ; treble best bars, 
121.; packing (parallel), 8/.; packing (tapered), 101. ; 
steel billets (medium), 7/. 2s. 6d.; steel billets (hard), 
7l. 12s. 6d.; iron and steel rivets, 11/. 5s.; steel ship 
plates, 8/. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
81. 15s. ; heavy sections of steel rails, 8/. 10s. for parcels 
of 500 tons and over, and 9/. for smaller lots; fish 
plates, 12/. 10s.; black sheets (No. 24 gauge), 81. 10s. 
and galvanised corrugated sheets (No. 24 gauge), 111. 


Scrap.—There is now very little business in scrap’ 
Heavy steel is 42s. 6d.; borings, 25s.; turnings, 30s. ; 
light cast iron, 37s. 6d.; heavy cast iron, 47s. 6d.; and 
heavy machinery metal, 49s. 

Iron and Steel Shipments.—Only 7,258 tons of pig iron 
were shipped from the Tees in March, the lowest of 
any month since the coal strike of 1926. In the previous 
month, 11,386 tons of pig were loaded. March clearances 
of manufactured iron and steel amounted to 44,122 tons, 
compared with 31,357 tons in the previous month. Scot- 
land accepted the most pig iron in March, viz., 3,622 tons, 
Portuguese East Africa the most manufactured iron, viz., 
276 tons, and Union of South Africa the most steel, viz., 
6,778 tons. India took 5,139 tons of steel, and Kenya 
2,935 tons of steel. 








EXHIBITION OF THE ARCHITECTURE OF MODERN 
TRANSPORT.—The subject selected by the Exhibition 
Committee for this year’s exhibition at the Royal Insti- 
tute of British Architects, 9, Conduit-street, London, W.1, 
is ‘“‘The Architecture of Modern Transport.’’ The 
function is one of a series held biennially. It will 
consist of photographs, drawings and models of railway 
stations, signal boxes, various types of railway coaches, 
docks, harbour works, canal power stations and locks, 
liners and yachts, winches and coach stations, garages and 
filling stations, tramway cars, omnibuses, char-a-bancs and 
private cars, bridges and viaducts, pylons, traffic-control 
stations, hangars, aerodromes, aeroplanes and airships, 
and lifts and moving stairways. The exhibition is 
intended to illustrate the latest developments, both in 
Europe and in America. The exhibition will remain open 
from April 22 to May between the hours of 10 a.m. 
and 8 p.m., closing on Saturdays at 5 p.m. Admission 
will be free, and the public is cordially invited to attend. 
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H.M.S. “ Boapicea.”—H.M. torpedo-boat destroyer 
Boadicea, constructed and engined by Messrs. R. and W. 
Hawthorn, Leslie and Company, Limited, Hebburn-on- 
Tyne, to the order of the British Admiralty, was handed 
over on April 7, after completely successful trials. 
The new vessel is one of eight ordered under the 1928 
Naval Programme, and is a sister ship of H.M.S. Blanche, 
the first vessel of this class to be handed over. She has 
an overall length of about 363 ft., and a displacement 
of approximately 1,330 tons. The ship is built with a 
long forecastle deck, and the crew’s quarters, which are 
forward, are spacious and comfortable, and include 
bathrooms. The armament comprises 4:7-in. guns and 
machine guns. The propelling machinery comprises 
twin-screw single-reduction geared turbines, collectively 
developing 34,000 shaft horse-power. Steam is supplied 
by three water-tube boilers, fitted with superheaters, 
arranged for a working pressure of 300 lb. per square inch, 
and 200-deg. Fahr. of superheat, under closed-stokehold 
conditions. Messrs. Hawthorn, Leslie also have in hand 
two sets of propelling machinery for two torpedo-boat 
destroyers and two sets of main machinery for two sloops, 
which are under construction at the Royal Dockyards. 





NOTES FROM THE NORTH. 


Guascow, Wednesday. 


Scottish Steel Trade.—The state of the steel trade of 
Scotland has not changed, and short time is prevalent 
throughout the industry. The day to day demand is 
of the smallest possible description and there are no 
visible signs of any improvement. Unless some good 
orders are received in the near future it would seem as 
if more plant will soon require to be closed down. 
The depressed state of the world’s trade is all against 
the possibility of shipowners ordering new tonnage, and 
employment in the shipyards has been getting less and 
less during the past few months, this being a very 
serious matter for the steel makers in the West of Scot- 
land. Inquiries for steel material are of little consequence 
at the moment and show no tendency to broaden out. 
In the black steel sheet trade the conditions have varied 
little, and while there is rather more doing it is mainly 
of the usual seasonal nature, and is still,a long way short 
of what is expected at this time of year. Galvanised 
sheets are in poor request all round. Prices tend to 
be easier, where not fixed, and the following are the cur- 
rent market quotations :—Boiler plates, 10/. 10s. per 
ton; ship plates, 8/. 15s. per ton; sections, 8/. 7s. 6d. 
per ton; black steel sheets, }-in., 81. 5s. per ton; and 
galvanised corrugated sheets (No. 24 gauge), 111. 7s. 6d. 
per ton, all delivered at Glasgow stations. 


Malleable-Iron Trade.—Depression still exists in the 
malleable-iron trade of the West of Scotland, and the 
quietness in the tube trade is helping considerably to 
keep things in the present dull state. The spring demand 
from Canada has not yet made itself felt and inquiries 
for deliveries on the opening up of the St. Lawrence 
are not as encouraging as makers had hoped for, while 
the home demand from the agricultural industry also 
falls short of anticipation. The competition for orders 
is still exceptionally severe in re-rolled steel bars, and 
makers are finding difficulty in keeping their plant in 
operation. Prices are so low that margins have reached 
vanishing point even though the Continental quotations 
aresomewhat firmer. The followingare thecurrent market 
prices :—‘*‘ Crown ’”’ bars, 101. 5s. per ton for home 
delivery, and 9/. 15s. per ton for export; and re-rolled 
steel bars, 6/. 10s. per ton for home delivery, and 61. 7s. 6d. 
per ton for export. 


Scottish Pig-Iron Trade.—A dull and uninteresting 
tone prevails in the Scottish pig-iron trade and the 
current demand is of the smallest description. The 
output from the seven furnaces, now in blast, is more than 
enough for the demand for the local product. To 
encourage buying, a reduction of 2s. per ton has taken 
place in the price of hematite iron, which is now quoted 
at 72s. per ton delivered at the steel works. Foundry 
grades move slowly and prices are unchanged at 76s. per 
ton for No. 1, and 73s. 6d. per ton for No. 3, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, April 4, amounted to 370 tons. Of this total, 
350 tons went overseas and 20 tons coastwise. During 
the corresponding week of last year the figures were 
430 tons overseas and 10 tons coastwise, making a total 
shipment of 440 tons. 


Rail Contract.—The orders for steel rails, amounting 
to 40,000 tons, just placed by the London and North 
Eastern Railway Company, have been divided up 
between six firms—four in England and two in Scotland. 
The Scottish firms to participate are Messrs. Colvilles, 
Limited, Glasgow, and the Steel Company of Scotland, 
Limited, Glasgow. 

Shipbuilding Contract for Port-Glasgow.—Messrs. Lith- 
gows, Limited, Port-Glasgow, have just booked a contract 
to build a high-class passenger steamer for Yugoslav 
owners. The new vessel will have accommodation 
for over 200 passengers. 

Scottish Shipbuilding.—That the Scottish shipbuilding 
industry is at a very low ebb can easily be understood 
when the output figures and new contracts placed are 
examined, It is a very long time since the conditions 
were as bad as they are at the present time and there are 
no indications of any improvement in the near future. 
The output from the different yards during the month 
of March was only some 6,979 tons, which is the lowest 
return on record for the month of March, while the total 
for the first quarter of the year is a long way under the 
average tonnage and is only about equal to one decent 
month’s figures. The following are the details :— 








March, Three Months, 
1931. 1931. 

Vessels. Tons. Vessels. Tons. 

The Clyde 10 6,543 23 53,260 

The Forth ... 2 71 5 997 

The Tay ... . = — 1 8,200 
The Dee and Moray 

Firth ... aes 2 365 7 1,576 

14 6,979 36 64,033 


The placing of new contracts of any note during the 
past month has been practically at a standstill as regards 
the Clyde. Some of the firms specialising in pleasure 
craft, such as yachts, motor launches, &c., have done 
quite well, but, in general, these do not amount to any- 
thing much in the way of tonnage, nor do they mean the 
employment of very many men. The industry, on the 
whole, is under a cloud but it will undoubtedly improve 
when general trade conditions throughout the world 
begin to show signs of improvement. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Most of the local engineering firms 
have resumed operations, but the big steel-producing 
plants will not be generally in action until next week. 
The recent decline in orders has been common to the 
trade. During the stoppage a certain amount of work 
has been booked, though large-scale buying is still greatly 
restricted, and there appears little prospect of substantial 
improvement, at any rate in the early future. Official 
statistics are more encouraging than was expected in 
many quarters. Sheffield’s gross production of stee 
during February, 83,000 tons, though 19,000 tons less 
than in the corresponding month last year, was 18,000 
tons greater than in January. On the other hand, the 
Lincolnshire steel plants, in which the Sheffield trades are 
keenly interested, sustained a further setback, output 
in that area declining in February to 34,800 tons, as 
compared with 37,300 tons in January and 68,000 tons in 
February, 1930. Lincolnshire’s pig iron production in 
February was slightly larger than that area’s steel output, 
but fell short of the total for the preceding month, and 
was not much more than half the aggregate for February 
last year. Buying of all kinds of raw and semi-finished 
materials has resumed on a weak basis. Prices generally 
are in favour of consumers. Alloys for special steel manu- 
facture show little movement, while supplies of metal 
scrap appear to be much in excess of immediate needs. 
Quotations :—Siemens acid billets, 91. 10s. ; hard basic, 
81. 128. 6d. to 91. 2s. 6d. ; medium hard basic, 71. 12s. 6d. 
to 81. 2s. 6d. ; soft basic, 6/. 5s. ; Derbyshire foundry pig 
iron, 66s. ; Derbyshire forge iron, 63s. ; crown iron bars, 
107. 5s. ; iron hoops, 12/. ; steel hoops, 91. 10s. ; soft wire 
rods, 71. 15s.; basic scrap, 45s. Engineering needs are 
restricted, but there is prospect of better times ahead. 
Political disturbances in the East have curtailed inquiries 
in several directions, while the depression in shipbuilding 
in this country and abroad is keenly felt by old-established 
concerns that were specially laid out for this branch of 
manufacture. Agricultural needs of implements and 
machinery reflect both British depression and the foreign 
slump in produce prices. Automobile requirements 
fortunately continue on a large scale, and cumulative 
benefit is felt from the steadily widening tendency to use 
less timber and more steel in mining practice, railway 
engineering, wagon and omnibus construction, and house 
building and furnishing. Machine tools and hacksaws 
are progressive lines. Provincial shopkeepers are 
awakening to the value of stainless steel frontages and 
fittings. 

South Yorkshire Coal Trade.—The holiday stoppage has 
given colliery managements an opportunity to overhaul 
equipment in districts where work has been concentrated 
to secure more efficient output. Hopes are entertained 
of more regular employment during the current month 
than was experienced in March, though an increased 
quota does not necessarily mean a greater permissible 
output. Business in all sections has re-opened quietly. 
House coal distributors, who have enjoyed a busy period, 
are not expecting the recent rush on supplies to continue ; 
indeed, there was evidence of diminution before the 
holidays. Best qualities are still scarce, but this defi- 
ciency is likely to be repaired when resumption of coal- 
getting becomes more general. Industrial fuel is a 
moderate market at unchanged rates. Better business is 
looked for on export account, and a rearrangement of 
prices is probable. Colliery stocks have been reduced 
considerably by the enlarged demand for smalls. Prices 
are steady in the coke section. Quotations :—Best 
branch hand-picked, 25s. 6d. to 27s.; Derbyshire best 
brights, 24s. to 26s.; best housecoal, 22s. to 23s. ; 
screened housecoal, 19s. 6d. to 20s. 6d. ; screened house 
nuts, 16s. 6d. to 17s. 6d.; Yorkshire hards, 15s. to 
16s. 6d. ; Derbyshire hards, 15s. to 16s. 6d. ; rough slacks, 
9s. to 10s.; nutty slacks, 7s. to 8s.; smalls, 4s. 6d. to 
6s. 6d. 


—_ 








InsTITUTE oF Metats, May Lecturre.—As already 
announced in our columns, the annual May lecture of 
the Institute of Metals will be delivered on May 6 by 
Mr. W. B. Woodhouse, of the Yorkshire Electric Power 
Company. It will deal with technical and economic 
progress in the generation of electric power on a large 
scale. 





PERSONAL.—Messrs. British Insulated Cables, Limited, 
have taken out a licence under the Pirelli Patents for the 
manufacture of oil-filled cables for voltages up to and 
including 132 kv. Plant has been installed at the Prescot 
factory of the firm and is now in operation.—Mr. A. D 
Maclean has relinquished his position as director of sales 
and special director of Messrs. International Combustion, 
Limited, and has joined Messrs. Jenkins Bros. (Birken- 
head), Limited, as a director resident in London. His 
office is at 149, Abbey House, Victoria-street, S.W.1.— 
Messrs. White Oil Separators, Limited, is to be amal- 
gamated with Messrs. White’s Marine Engineering 
Company, Limited, Hebburn-on-Tyne.—Messrs. Henry 
Rogers, Sons and Company, 9, Mincing-lane, London, 
E.C.3, have taken Mr. W. H. Garsten into partnership. 
Mr. Garsten was a partner in the late firm of Messrs. 
Ricard and Freiwald.—The firm of Messrs. Jepson, 
Bolton and Company, Limited, Tredegar House, 16-22, 
Milton-street, London, E.C.2, has been formed by Mr. 
L. R. Jepson and Mr. F. H. Bolton, who will continue to 
act as buying agents for a number of important Australian 
and New Zealand firms, with whom they were formerly 
associated.—Messrs. The Selson Engineering Company, 
Limited, Selson Buildings, 26-28, Charles-street, Hatton- 
garden, London, E.C.1, have been appointed sole agents 
for Messrs. The Cleveland Automatic Machine Company, 
Cleveland, Ohio, U.S.A. A service department is being 
organised as quickly as possible. 








NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 


7 p.m., Storey’s-gate, S.W.1. Informal Meeting. 
Discussion on ‘* Aerial Ropeways,’’ by Mr. H. Roe. 
Friday, April 17, 6 p.m. Ordinary Meeting. ‘‘ Post- 


War Land Turbine Development,” by Mr. C. D. Gibb. 


Junior INSTITUTION OF ENGINEERS.—To-night, 7.30 
p-m., 39, Victoria-street, S.W.1. ‘“‘ Belting and Belt 
Drives,”’ by Capt. F. Russell. Friday, April 17, 7.30 p.m. 
‘*The Transmission of Gas,’ by Mr. J. E. Gray. ‘‘ The 
Building Requirements of Lifts,” by Mr. T. G. Martin. 


INsTITUTE OF British FounpRYMEN.—Lancashire 
Branch: Saturday, April 11, 3 p.m., College of Tech- 
nology, Sackville-street, Manchester. Annual General 
Meeting. ‘‘ Jobbing Moulding and its Relation to the 
Engineer,”” by Mr. 8. Southcott. 


INSTITUTION OF ELECTRICAL ENGINEERS.—South 
Midland Centre: Monday, April 13, 7 p.m., The Uni- 
versity, Edmund-street, Birmingham. Annual General 
Meeting. ‘‘ Recent Progress in Large Transformers,’ by 
Mr. R. M. Charley. ‘‘ The Application of the Induction 
Voltage Regulator,”” by Mr. W. E. M. Ayres. North 
Midland Centre: Tuesday, April 14, 7 p.m., Hotel 
Metropole, Leeds. Annual General Meeting. Scottish 
Centre : Tuesday, April 14, 7.30 p.m., Engineers’ Rooms, 
39, Elmbank Crescent, Glasgow. Annual General 
Meeting. ‘‘ The Medical and Surgical Applications of 
Electricity,”” by Dr. B. Leggett. London: Thursday, 
April 16, 6 p.m., Victoria Embankment, W.C.2. ‘‘ Recent 
Progress in Large Transformers,’’ by Mr. R. M. Charley. 
‘“The Application of the Induction Voltage Regulator,” 
by Mr. W. E. M. Ayres. Friday, April 17, 7 p.m., Meter 
and Instrument Section Meeting. ‘‘ Current Trans- 
former Summations,”’ by Mr. E. W. Hill and Mr. G. F. 
Shotter. 


Society oF CHEMiIcAL Inpustry.—London Section : 
Monday, April 13, 8 p.m., Chemical Society, Burlington 
House, Piccadilly, W.1. ‘‘ Studies in the Free Air 
Cooling of Hot Gases in Mains,” by Mr. J. A. Walters. 
‘Some Factors Affecting the Corrosion of Buried Steel,”’ 
by Mr. F. L. Bassett, read by Mr. Butterfield. 


Roya Socrety or Arts.—Monday, April 13, 8 p.m., 
John-street, Adelphi, W.C.2. Howard Lecture. ‘‘ The 
Present Position in Aeronautics,’’ (Lecture I), by Dr. 
N. A. V. Piercy. Wednesday, April 15, 8 p.m. ‘“ In- 
dustrial Lighting,’’ by Mr. D. R. Wilson. 

INSTITUTION OF CIvIL ENGINEERS.—Tuesday, April 14, 
6 p.m., Great George-street, S.W.1. ‘‘ The 132-Kilo- 
volt Transmission-System of the Central Scotland 
Electricity Scheme,’”” by Mr. R. W. Mountain. ‘“ The 
Deptford West Power-Station of the London Power 
Company, Limited,’’ by Mr. C. 8. Berry, Mr. H. P. Gaze 
and Mr. C. E. H. Verity. Wednesday, April 15, 6.30 
p.m., Students’ Meeting. ‘‘ Some Considerations on the 
Economic Design of Small Reinforced-Concrete Girder 
Bridges for Highway Use,”’ by Mr. F. C. Ball. Yorkshire 
Association : Thursday, April 16, 7.30 p.m., Hotel Metro- 
pole, Leeds. ‘‘Automatic Wrapping and Labelling 
Machinery,” by Mr. F. Grover. 


INSTITUTE OF MARINE ENGINEERS.—Tuesday, April 14, 
6 p.m., 85, The Minories, E.C.3. ‘‘ The Caprotti-Bauer- 
Wach Marine Installation,’’ by Mr. F. A. Pudney. 


Society or Guass TECHNOLOGY.—Tuesday, April 14, 
6 p.m., King’s Head Hotel, Sheffield, Glass Standards 
Committee Meeting. Wednesday, April 15, 2 p.m., The 
University, St. George’s Square, Sheffield. Annual 
General Meeting. ‘‘ Studies of Clay Mixtures for Glass 
Melting Pots.” Part III. ‘‘Creep at High Tempera- 
tures,’ by Dr. J. H. Partridge and Mr.G. F. Adams. ‘‘A 
Study of the Formation of Glass,’’ by Dr. J. T. Howarth 
and Professor W. E. 8. Turner. 


Royal METEOROLOGICAL SocteTy.—Wednesday, April 
15, 5 p.m., 49, Cromwell-road, South Kensington, S.W.7. 
«* An Analysis of the Cold Front over Egypt on March 7, 
1929,” by Mr. W. D. Flower. ‘‘ A Note on the Relation- 
ship between Fog and Relative Humidity,” by Mr. W. H. 
Pick. ‘‘ Temperature Observations on Adam’s Peak, 
Ceylon,”? by Mr. H. Jameson. ‘‘ The Correlation of 
Weather Conditions with Outbreak of Potato Blight,” 
by Mr. S. P. Wiltshire. 


NEwcoMEeN Socrety.—Wednesday, April 15, 5.30 
p.m., Prince Henry’s Room, Fleet-street, E.C.4, ‘‘ The 
First Installation of House-to-House Supply in the 
United Kingdom,” by Col. R. E. B. Crompton. ‘‘ The 
Pearl-street Station: The First Steam Power Station in 
America,”’ by Mr. G. A. Orrock. ‘‘ The Civil Engineering 
Achievements of John B, Jervis,’’ by Professor J. K. 
Finch. 


OvERHEAD Lines AssocoraTion.—Wednesday, April 
15, 5.30 p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. ‘‘ Overhead Line Switchgear.” 


INSTITUTE OF FuEL.—Wednesday, April 15, 6 p.m., 
Chemical Society, Burlington House, Piccadilly, W.1. 
‘“The Smoke Problem: A Consideration of Some of its 
Economic Aspects and the Difficulties of its Solution,” 
by Mr. A. Marsh. East Midlands Section: Friday, 
April 17, 7 p.m., University College, Nottingham. 
“Theory and Practice of the Gasification of Coal in 
Producers,” by Mr. H. L. Pirie. 


INSTITUTION OF PRODUCTION ENGINEERS.—Birming- 
ham Section : Wednesday, April 15, 7 p.m., Grand Hotel, 
Birmingham. ‘‘ Drawings for Production,” by Mr. 
C. A. Martin. 


INSTITUTION OF MINING AND METALLURGY.—Thursday, 
April 16, 5.30 p.m., Geological Society, Burlington 
House, Piccadilly, W.1. ‘‘ Rand Mining Practice,” by 
Mr. C. B. Brodigan. 


RoyaL AERONAUTICAL Socrety.—Thursday, April 16, 
6.30 p.m., Royal Society of Arts, John-street, Adelphi, 
W.C.2. ‘Aircraft Noise,” by Dr. A. H. Davis. 

Institute oF Merats.—Sheffield Local Section: 
Friday, April 17, 7.30 p.m., The University, St. George’s 
Square, Sheffield. ‘‘ Extrusion,” by Mr. R. Genders. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Outlook.—The Easter holiday has been respon- 
sible for a marked slackening off in most sections of the 
iron and steel and heavy engineering industries in the 
north-west, and in branches still suffering from depres- 
sion many works with light order books remained closed 
from Friday night or Saturday noon until this morning. 
Inquiries, however, are still being circulated with greater 
freedom than for some months past, particularly in 
respect to structural steelwork and railway materials, 
and there is a confident feeling that by the end of April 
several works will be fairly advantageously placed. A 
few minor orders have been placed by the railways, and 
it is expected that local county councils will in the next 
few weeks release further bridge constructional and 
renewal contracts of reasonable magnitude. An interest- 
ing order just secured by Messrs. Walker Brothers 
(Wigan), Limited, is for six mobile six-ton cranes for the 
London, Midland and Scottish Railway, in conjunction 
with their container system. Besides being built for the 
lifting of containers between motor lorries and _ rail 
trucks, the cranes can be employed for shunting railway 
wagons, and can also be used legally on the roads. They 
have a maximum speed of 15 m.p.h. 

Recent Orders.—Messrs. Fodens, Limited, of Sandbach, 
Cheshire, have secured a contract from Messrs. Murrell’s 
Wharf, Limited, London for four 6-ton and _ four 
6-wheeler type pneumatic tyred steam wagons, together 
with four 6-ton side-tipping trailers. At Royton, near 
Manchester, Messrs. Henry Lowe and Sons, Limited, of 
the Downey Ironworks, have recently improved their 
order book with instructions from a number of clients for 
cranes and hoists, and colliery haulage machinery At 
Radcliffe, Messrs. Whitehead and Poole, Limited, of the 
Milltown Engineering Works have in hand important 
sewage works schemes; while Messrs. The General 
Engineering Company, Limited, of the same town, are 
engaged on the construction of cable making machinery, 
and equipment for the cable and paper trades. The out- 
look in the North Lancashire and Cumberland iron and 
steel trades continues fairly bright, and steel makers are 
being kept busy on rail orders for home and overseas 
customers. A less happy feature, however, in the same 
area, is the closing down by the London, Midland and 
Scottish Railway of their locomotive and wagon repair 
shops at Barrow where 270 men are employed. 








Co-ORDINATION OF IRON AND STEEL SPECIFICATIONS.— 
The Iron and Steel Industry Committee, appointed by 
the Council of the British Engineering Standards Associa- 
tion at the end of last year, to consider the question of the 
co-ordination of iron and steel specifications, has now 
commenced operations. At a recent meeting, the manu- 
facturers’ representatives stated that, during the past 
year, the industry had been asked to work to no less than 
250 separate specifications, many of them varying from 
on another in minor and unimportant details only. That 
this multiplicity of specifications adds enormously to 
the cost of production cannot be too strongly emphasised. 
A small committee, representative of the various branches 
of the iron and steel industry, has now been set up to 
review existing specifications, both British Standard 
and others, in the hope of being able to put forward 
recommendations for simplifying and so improving this 
most unsatisfactory situation. The committee will 
naturally, however, keep in mind the fact that particular 
circumstances may, quite distinctly, warrant the framing 
of particular requirements. It is hoped that users, 
generally recognising the economic value of this endeavour, 
will support the efforts of the committee, which are to 
be directed to covering the present legitimate require- 
ments of users by the minimum number of specifications. 





THE MANCHESTER SHIP CanaL.—Opened 37 years ago, 
the importance of the Manchester Ship Canal, as a 
great commercial highway, has steadily increased from 
year to year. This is amply indicated by the fact that 
the toll-paying merchandise traffic has totalled-well over 
6,000,000 tons for each of the past five years. The report 
of the directors of the undertaking for the year ending 
December 31, 1930, which was presented at the annual 
meeting of the company in Manchester, on February 23, 
shows that the total tonnage of the toll-paying merchan- 
dise traffic was 6,290,625 in 1930, against 6,558,589 tons 
in 1929 and 6,256,895 tons in 1928. The receipts from 
all sources aggregated 1,395,567/. in 1930, compared with 
1,528,784/. in 1929. The intention of the company to 
extend the oil-discharging facilities at Stanlow was 
confirmed by the Chairman, Mr. Alfred Watkin, at the 
recent annual meeting. He stated that the conclusion 
had been arrived at that the most practical manner of 
providing the necessary additional facilities would be 
to construct a new dock equipped with two berths for 
large vessels. The present dock at Stanlow is 600 ft. 
long, 100 ft. wide and has a depth of water of 30 ft. The 
proposed dock would, it is stated, increase three-fold 
the volume of petroleum spirit which can be dealt with 
at Stanlow ; it is intended to construct it alongside the 
original dock, and the new work will be both longer and 
wider than the existing one. The entrance approach 
of the new dock will be cut obliquely to the line of the 
Canal, thus providing a turning basin for vessels at this 
point. It is anticipated that the work will cost approxi- 





mately 240,000/., and will take 24 years to complete. 
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stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six or 
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For the United Kingdom....................400 £3 5 0 
For Canada— _ 
Thin paper Copies ................csc00 £218 6 
Thick paper copies £3 3 0 
For all other places abroad :— 
Thin paper copies ....................+ £3 3 0 
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The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
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Vou. CXXXI. 


"THE LOSS OF THE R 101. 


In order to appreciate the circumstances attend- 
ing the loss of the airship R 101, which has been 
the subject of an Inquiry by the Rt. Hon. Sir John 
Simon, with Lieutenant-Colonel J. T. C. Moore- 
Brabazon, M.C., and Professor C. E. Inglis, F.R.S., 
as assessors, it is necessary first to consider the 
conditions under which she was constructed. It 
was in 1924 that the Government decided to adopt 
an experimental programme of airship develop- 
ment, in order to test the capacity of modern rigid 
airships for long-distance transport. For this 
purpose it was decided to inaugurate a programme 
of research and investigation in preparation for the 
construction of two airships capable of making long 
voyages overseas, and of carrying out flights of this 
character, in order to test the suitability of the air- 
ships for the work. A Memorandum prepared by the 
Secretary of State for Air, and laid before the Im- 
perial Conference in 1926, makes it clear that the 
programme was to be developed “‘in a spirit of scien- 
tific caution, holding considerations of prudence and 
safety of paramount importance.”’ The reason for 
building two airships, one, the R101, by the Air 
Ministry, and the other, the R 100, by the Airship 
Guarantee Company, was to ensure competition in 
design and to prevent a purely accidental failure of 
one airship from terminating the whole programme. 

It is not necessary to refer here to the various 
steps taken in developing the programme, which 
appears generally to have been carried out in 
accordance with the principles laid down in the 
It is, 
however, desirable to trace the history of R101 
in some detail, to enable the factors affecting her 
destruction to be understood. This airship was 





originally designed for a capacity of 5,000,000 cub. 








ft., giving a gross lift of 150 tons, and as the 
allowance for the weight of the structure and power 
plant, excluding fuel, was 90 tons, the useful lift 
was to have been 60 tons. On its completion, in 
October, 1929, however, the gross lift was found 
to be slightly deficient, amounting to 148-6 tons, 
while the fixed weights, instead of being 90 tons, 
amounted to 113-6 tons; the useful lift was thus 
only 35 tons. This discrepancy was accounted for, 
to some extent, by the fact that the engines were 
heavier than had been estimated, but was mainly 
due to additional weights in the structure. It 
was evident, however, that if the airship was to be 
capable of undertaking a voyage to India, for 
which some 25 tons of fuel would have to be carried, 
her useful lift would have to be increased. To 
accomplish this, the first step taken was to remove 
such fittings as could be dispensed with, including 
the servo gear provided for operating the controls, 
and to modify the gas-bag wiring so as to increase 
the capacity of the bags. In this way the useful 
lift was increased to 40-7 tons, this work being 
completed by the end of June, 1930. 

A point of extreme importance arises from the 
alterations thus made to the gas-bags, which, it 


484 | will be remembered, were of a novel design; full 


particulars of them will be found in our issue of 
April 13, 1928. Although it was claimed in the 
patent specification for the system of wiring that 
it prevented the gas-bags from touching the longitu- 
dinal girders, some trouble appears to have been 
experienced from chafing when the airship was 
allowed to ride out a severe gale at the Carding- 
ton mooring tower in November, 1929, that is, 
before the alterations to the wiring above referred 
to were made. It was, of course, obvious that the 
enlargement of the bags would increase the risk 
of chafing, and, to prevent this, the parts of the 
structure with which the bags could come into con- 
tact were carefully padded, some 4,000 pads being 
used for the purpose. In spite of this precaution 


:|numerous holes were found in the gas-bags after 


trial flights made subsequently to the alterations, 
and Mr. F. McWade, of the Inspection Department 
at Cardington, reported the matter as very serious, 
and expressed the view that padding to the extent 
necessary was a very unsatisfactory expedient. 
Wing Commander Colmore, on the other hand, 
appears to have regarded the question of chafing 
rather lightly, and to have been of the opinion 
that padding would be a permanent remedy. For 
this reason, it appears that neither the Secretary of 
State for Air nor any member of the Air Council 
was informed of the matter. 

After the flights made at the end of June, the 
airship was returned to her shed at Cardington for 
the insertion of an additional middle section, which 
would increase her length from 732 ft. to 777 ft., 
and her useful lift by about 9 tons. This work 


| appears to have been rather hurried, owing to the 


fact that Lord Thomson was desirous of making 
the flight to India and returning before the opening 
of the Imperial Conference in London on October 20, 
but there is no suggestion that it suffered from this 
cause. It could not, however, be completed until 
towards the end of September. On the 26th of that 
month the vessel was gassed up in the shed, and 
on the following day her lift and trim were deter- 
mined, the gross lift then amounting to 167-2 tons, 
and the fixed weights to 117-9 tons, giving a useful 
lift of 49-3 tons. Owing to unfavourable weather 
conditions, the airship could not be taken out to 
the mooring tower until the morning of October 1, 
and on the afternoon of that day she commenced 
her last trial flight, which it had been intended 
should extend over a period of 24hours. Actually, 
it terminated after 16 hours 51 minutes, in order 
to leave sufficient time for the preparations for the 
journey to India, which it was intended to start on 
October 3 or 4. 

Unfortunately, no written report on this trial 
flight appears to have been made, though such 
notes as are available indicate that the officers 
were well satisfied with the performance of the 
ship. There is no evidence about the condition of 
the gas-bags after the flight, although, in view of 
the importance of the matter, it is impossible to 
imagine that this point was overlooked. It must 
be pointed out, however, that the comparatively 
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brief trial flight was carried out under what were 
described as very perfect flying conditions, and it 
may well be, in fact it is highly probable in view 
of subsequent events, that the results would have 
been very different had the trial been continued 
for, say, 48 hours under adverse weather conditions. 
The circumstances relating to the grant of the 
Certificate of Airworthiness for the Indian flight 
appear to be rather unsatisfactory, as presented in 
the Report of the Inquiry issued last week.* It 
was apparently the intention of the Air Ministry, 
in June, to obtain a final report on the ship in its 
altered condition from Professors Bairstow and 
Pippard, and to be guided by this report in deciding 
whether to grant the certificate. Actually, how- 
ever, the certificate was granted without waiting for 
the full report, which, in fact, was only partly 
drafted when the authors heard of the disaster. 
It must be pointed out, however, that calculations 
made subsequently showed that, from the theoretical 
standpoint, the airworthy properties of the ship 
were adequate. 

The circumstances of the final journey, as far 
as they are generally known, will still be fresh in 
the minds of our readers. The airship, it will be 
remembered, left Cardington on Saturday, October 4, 
1930, at 6.36 p.m. G.M.T., in a gusty wind and with 
a falling barometer. There were 25 tons of fuel 
oil on board, of which 10 tons could be jettisoned 
in emergency, and 9} tons of water ballast, of which 
4 tons were discharged on leaving. It is a note- 
worthy point that the discharge of so much ballast 
at the start would render it necessary, if further 
ballast was to be discharged forward of the control 
car during the flight, to send a man forward to release 
it by hand. From wireless messages sent out, 
and from the statements of the six survivors of the 
54 persons on board, the ship appears to have 
behaved well generally, and one of the messages 
sent out at 9°35 p.m. states that water ballast 
was being recovered from the rain, which was then 
falling. This, it may be noted, is an indication 
that the officers, at that time at all events, did not 
regard the ship as being unduly heavy. Some 
trouble was, apparently, experienced with one of 
the engines while crossing the Channel, which 
occupied two hours, but there is no doubt that all 
the engines were working satisfactorily until orders 
were given to stop them immediately prior to the 
crash. The vessel appears, from the evidence of 
one of the survivors, to have crossed the channel 
flying rather low, at a height estimated at between 
700 ft. and 800 ft., and there is a statement to the 
effect that Lieut.-Commander Atherstone, seeing 
the altimeter reading 900 ft., himself brought the 
ship up to 1,000 ft., and instructed the height 
coxswain not to allow her to get below that height. 
At midnight, according to a wireless message sent 
out, the altimeter height was 1,500 ft., but there is 
no evidence whether any correction was made for 
the fact that the barometer was falling. 

Nothing abnormal seems to have happened until 
shortly after the watch was changed at 2 a.m. 
on October 5, the disaster occurring between 
2.5 and 2.10 a.m., and the fact that the watch 
actually was changed may be taken as a clear indi- 
cation that no immediate danger was suspected. 
A few minutes after 2 a.m., however, when the 
vessel was flying at a height of about 1,000 ft. in 
the neighbourhood of Beauvais, she got into a long 
and rather steep dive, which may have lasted about 
half a minute, but was corrected, presumably by 
putting the elevator hard up, the ship returning for 
a very short time to a more or less even keel, though, 
of course, at a greatly reduced height. A second 
dive, however, occurred immediately afterwards, 
which brought the ship nose first to the ground, 
fire breaking out almost simultaneously with the 
contact and resulting in her complete destruction. 

Of the possible causes of the disaster, the evidence 
before the Inquiry and the investigations made 
definitely rule out any question of structural failure, 
and it is also reasonably clear that there was no 
failure of the control gear. The weather condi- 
tions, although extremely bad, are not considered in 
themselves to be sufficient to account for the disaster, 
and neither is there any reason to doubt the com- 
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petence of the officers and crew. That the explana- 
tion of the disaster must be associated with a sub- 
stantial loss of gas is, in fact, the conclusion reached 
by the Court, and whether this loss of gas was gradual 
or sudden is an interesting and important question, 
on which some calculations were made by Professor 
Bairstow. From these calculations it is clear that 
a very considerable loss of gas might take place 
before any large movement of the elevator would be 
necessary to compensate for it, but a critical position 
would eventually be reached beyond which steady 
flight would be impossible. In the case of R 101, 
the calculations show that the critical position 
would correspond to a general loss of lift of 13} tons, 
or to a smaller loss of lift if the heaviness were due 
to deflation of the bags in the forward part of the 
ship. An extensive general loss of gas might have 
occurred from the chafing of the gas-bags, above 
referred to, and gas might also have escaped from 
the valves when the airship was rolling. The 
conclusion arrived at by the Court, after consider- 
ing all the available evidence, is that ‘the imme- 
diate cause of the disaster was leakage, culminating 
in a substantial loss of gas from one or more of the 
bags in the fore part of the ship.”” It seems probable, 
the report suggests, that the sudden loss of gas was 
connected with some specific misfortune, such as 
the ripping of the fore part of the envelope, and it 
may be of interest to mention, in this connection, 
that extensive splits were discovered in the outer 
cover while the vessel was moored to the tower at 
Cardington in June. This cover had, however, 
been doped before applying it to the vessel, and 
we gather that it was subsequently replaced by 
one doped after being placed in position. Certain 
other defects were discovered in the outer cover 
some few days before the vessel left the shed for 
the last time, which may have some bearing on the 
point under consideration. It was found that, in 
the few places in which rubber solution had been 
used on the doped fabric, the latter was weakened 
by some chemical action between the solution and 
the dope. All points of possible weakness from this 
cause were, however, strengthened by means of 
reinforcing strips to the satisfaction of the Inspection 
Department. If such a rip did occur in the 
fore part of the vessel in flight, it would tend to 
develop into a larger tear, which would have the 
effect of reducing the speed, as well as of exposing 
the gas-bags to further strain. In this way a 
plausible explanation is provided of the sudden 
loss of gas. With certain assumptions, including 
among them the possibility that some of the escap- 
ing gas was trapped inside the outer cover and moved 
up to the tail during the first dive, it has been 
possible to calculate a flight path having all the 
essential characteristics of that which actually 
terminated so disastrously. These calculations, 
which were made at the National Physical Labora- 
tory, may, it is suggested, be taken as showing that 
the conclusion arrived at by the Court as to the 
cause of the disaster is in agreement with the known 
facts and with reasonable assumptions. 

Above, we have endeavoured to outline the techni- 
cal circumstances attending the loss of R101, as 
far as they are made available in the report of the 
Inquiry. We are not here concerned with the 
questions of policy which were thought to render 
the start on October 4 highly desirable ; neither 
do we regard it as necessary to attempt to apportion 
blame for the catastrophy, especially as most of 
those responsible for the decisions are now beyond 
all censure. It was wrong, as we now know, and 
as might, perhaps, have been foreseen, to commence 
such an enterprise as an airship flight to India 
without extensive preliminary trials, especially in 
view of the prevailing weather conditions, but 
we are in full agreement with that part of the 
report in which it is pointed out that the airship 
officers concerned would certainly not have carried 
out without the strongest protest, a course which 
would, in their judgment, expose the whole enter- 
prise to ruin, risk the lives of passengers and crew, 
and completely disorganise the future airship 
policy of the country. We are left with the question 
of what this policy is to be; are we to continue 
our endeavours to perfect airships as a means of 
transport, profiting by the lessons we have learnt at 
such a cost, or to leave their development to other 


nations, who may be prepared to take the risks. 
If, as we hope, the former course is regarded as the 
right one, the primary consideration must be the 
reduction of the risk of fire by every possible means, 
as but for the conflagration that followed so rapidly 
on the contact of the airship with the ground it 
appears probable that most, if not all, of the occu- 
pants of R101 would have been little the worse 
for what would then have been merely an unpleasant 
adventure. 








PATENT LAW REFORM. 


THe Departmental Committee, appointed two 
years ago by the Board of Trade to report on the 
Patents and Designs Acts and Practice of the Patent 
Office, has just issued its findings. Before coming to 
these conclusions it has heard evidence from pro- 
fessional and industrial bodies or representatives, 
including the British Science Guild whose opinions 
were published towards the end of 1928. Advertise- 
ments appeared drawing attention to the formation 
of the Committee and to its terms of reference, in 
response to which, it is understood that a substan- 
tial reply was made either by way of application to 
be heard, or by the submission of views in writing. 
It must therefore be taken that the Committee had 
before it the major part of relevant public opinion 
before making its recommendations. It is very 
important to appreciate this, because on the whole 
it was found there was no general demand for any 
alteration of the basis of the present laws in this 
country relating to Patents and Designs. The report, 
indeed, may be summed up as saying that there is no 
need for any great change in the Patent Law, but 
it would be wise to make it a little more clear 
in some instances. This does not mean that the 
Committee suggests matters should stand exactly as 
at present. On the contrary several alterations are 
proposed, and they are said to justify early legisla- 
tion for which reason they should receive careful 
and immediate study. 

In the opening paragraphs of the report reference 
is made to the state of the Patent Law in other 
countries compared with that in this country. 
In a particular passage reference is made to the 
definition of a “ patentable invention,” many of the 
witnesses examined being of the opinion that the 
British idea was the best. Those who are familiar 
with patent practice in the Courts and in the Patent 
Offices of Great Britain and of foreign countries 
will know the great respect paid to British patent 
decisions in, say, the principal European patenting 
countries. British Patent Law is admittedly 
expensive, but—speaking with all due deference to 
the German system (Germany being a country 
mentioned in the report)—being present at a trial 
of first instance in a patent suit in Berlin and a 
similar trial in London will serve to show why matters 
incidental to such an English trial are, in comparison, 
costly, but why the very thorough consideration 
given to the matter results in a judgment which is 
read by all with great respect. This bears on the 
report in several ways, for instance, because the 
Committee appears to be divided on the question 
as to whether the Comptroller’s jurisdiction should 
be extended to enable him, broadly speaking, to try 
infringement actions. The majority of the Committee 
reported against this, but a substantial minority 
was in favour. The object of the minority view is 
principally to reduce the expense of patent actions, 
but although this object is undoubtedly meritorious 
it may fairly be urged that in general “ cheap law 
is bad law.” The minority appear to make a point 
that the Comptroller is already a judicial officer, and 
the report contains an appendix of his work in this 
direction. It points out that the main part of this 
judicial work is concerned with oppositions to grant 
of patents, but 8 per cent. relates to revocation cases ; 
a few oppositions to amendments arise, with occa- 
sional cases dealing with compulsory licences. 
Bearing in mind that the “ revocation ’’ cases are 
presumably what are often called “delayed opposi- 
tion ” cases it follows that the Comptroller’s judicial 
work at present is practically limited to opposition 
hearings. Even in these cases the strength of the 
Comptroller largely lies in his technical capacity 
rather than his legal ability and, because of this, it 
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refrain from disturbing any opinion expressed by 
the Comptroller on a technical point. It would 
therefore seem desirable neither to weaken the 
Comptroller’s technical standing nor to burden him 
or his hearing officers with additional work, especially 
in the congested state of the office at the present 
time. 

Appeals from the Comptroller in opposition cases 
are now heard by the Solicitor General. The Com- 
mittee recommends the substitution of a Judge of the 
High Court. This brings the procedure into line 
with appeals in “‘ delayed opposition ” and “ revoca- 
tion” cases, and probably will tend to a more uniform 
type of decision, but the question of cost to the 
parties will need to be kept in mind, as court appeals 
are usually expensive. 

In oppositions, documents may be brought forward 
as anticipatory which are outside the scope of the 
official search. For this and for other reasons— 
including the fact that whether an opposition takes 
place or not, such matters may be pleaded in Court 
in an action of infringement—proposals have from 
time to time been made in the direction of extending 
the office search which at present is limited to 
British specifications of the 50 years preceding the 
application date. The committee recommends an 
extension of the search to a general extent, but 
apparently it visualises limiting the extended search 
to certain cases or classes of cases in accordance 
with the Comptroller’s directions. The primary 
factor coming into consideration is, of course, cost. 
It is true that before finally settling his British 
specification an applicant frequently prefers to have 
the results of, say, the German search before him, 
because in this way he often obtains information 
from sources not comprised within the scope of the 
British official search. A specification settled with 
this knowledge is likely to result in a stronger 
patent than one without that advantage. Examiners 
in the British Patent Office, of their own knowledge 
of literature or foreign specifications, are often able 
to draw the attention of an inventor to relevant 
material outside the official search area. This is 
sometimes done—without any compulsion on the 
applicant to amend his documents in view of this 
knowledge—as a result of which alterations are 
usually made to the benefit both of the inventor and 
also of the public at large. To make a formal 
extension of the search, however, would involve, 
in addition to expense, the difficulty in many 
cases of an applicant being unable to see the cited 
documents (they may only be available in London) 
and perhaps of being unable to understand them, 
if, as is Continental practice, French, German, and 
Scandinavian specifications are cited. Many 
important foreign specifications are filed in Great 
Britain so the equivalent is obtainable without 
translation. On that same reasoning no extension 
of the search is necessary. When dealing with the 
question of cost, the Committee, on the basis of a 
figure supplied by the Patent Office, believes that a 
small addition to the Government fee payable by 
an applicant would meet the case. It is not quite 
clear on what basis the figure is given, but it 
(60,0007. per annum) appears somewhat low having 
in mind the specifications and literature which will 
have to be purchased, indexed and housed. It is 
true they may all be in the Patent Office Library, 
but, if wanted for an official search, it is likely 
several examiners will need to consult them 
simultaneously, and there is also their availability 
to the general public to be remembered. A substan- 
tial addition to the examining staff presumably will 
be necessary, as apparently arrears of work will not 
be able to be made up so quickly, quite apart from 
the time taken in the additional investigations. It 
might, however, in any case be well to give statutory 
effect to the citations, which in fact are brought for- 
ward unofficially at present, by giving the Comptroller 
power to make searches through “relevant” 
publications and require amendments—or insert 
statutory references—in view thereof. This would 
regularise the position and be in addition to the 
statutory search. It would also show more clearly 
what obligations would be involved in a complete 
extended search. 

The form of statutory reference at present in use 
in connection with Section 7 of the Acts would need 
alteration—or might need alteration. In any case, 
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the section would need amendment, and it would give 
an opportunity for altering the words ‘“ wholly or 
in part,” which now occur therein and in Section 8. 
The point is that if now an examiner finds “ part ” 
of a claim described or claimed in an earlier docu- 
ment, he cites the earlier document, and attention 
must be paid thereto, or a “statutory reference ” 
may be inserted by the Comptroller in the applicant’s 
specification. 

Where Section 8 comes into question—that is 
the section which deals with patents of earlier date, 
but still unpublished at the date of the application 
being considered—difficulty often arises because, 
whereas in Court an earlier patent claiming 
“part of” a claim in the sense of constituting a 
“prior grant” is unthinkable yet, as the section 
stands at present, the Comptroller has to consider 
this “ part claiming.” This difference between the 
Patent Office and the Court does not seem to have 
been fully considered or, at least, dealt with by the 
Committee, although they considered, and rejected, 
a proposed alteration to the words “ wholly or in 
part ” from the search point of view. It is submitted 
that matters would be made simpler and better 
for all concerned if Sections 7 and 8 were combined, 
the documents citable by the Comptroller under 
both being “relevant”? documents. This would 
give latitude to the Comptroller in his search, and 
latitude to an inventor in his manner of showing 
that a citation of a prior dated, but unpublished, 
patent was irrelevant. 

Following their reference to these Sections, the 
Committee has reported.on what are termed “ Selec- 
tion Patents,” suggestions having been made that 
references thereto should be inserted in Sections 
7 and 8. There appears to be a good deal of con- 
fusion of thought in connection with these patents, 
and it apparently required the judgment in a law 
suit of substantial magnitude to explain that a 
selection patent is no different from any other patent. 
It is almost entirely in chemical matters that refer- 
ence is made to selection patents, but it is decidedly 
obscure why a chemical matter should, as regards 
patents, be different from one relating to engineering 
or why a “selection” should be different from 
anything else. The “nature” of the invention 
must be stated in every specification and if, in 
fact, the invention lies in a “ selection ” that must 
be made clear. It is not easy to see why such cases 
are to be regarded as apart from the general run. 
The Committee has decided Sections 7 and 8 do not 
require alteration to meet them. 

This apparent confusion of thought in chemical 
ideas again occurs in reference to the drafting of 
specifications where the Committee, in dealing with 
the registration of Patent Agents, says that chemical 
patentees often obtain the assistance of expert 
chemists in preparing their specifications. There 
seems no reason for distinguishing between chemists 
and engineers, or between “expert” chemists 
and those not so expert. Nothing should, of course, 
take away the right of an inventor to draft his own 
specification or conduct his own case—just as, for 
example, a man may draft his own will—but if 
more than this is permitted, the safeguards provided 
by law by the Register of Patent Agents might be 
avoided to the detriment of the patentee. 

In chemical cases where a general claim is made, 
the office frequently asks for samples to prove that 
the process is practicable with unusual starting 
materials, or for the manufacture of unusual bodies. 
A notice that samples have thus been filed is printed 
on the top of the specification. The Comptroller 
has held this to bring the equivalent examples 
within the specification, it being permitted, subse- 
quently, to make certain references thereto in the 
text. The Committee now recommends that a 
schedule of samples should be added to the specifi- 
cation, but it ought to be made clear, if this is to be 
within the specification or not, what it is to disclose 
and the date it should take. The test of prac- 
ticability afforded by samples in chemical cases 
is not to be pursued in mechanical applications, 
but the Committee recommends patents should no 
longer be granted for self-acting machines and the 
like. 

Among the recommendations of the Committee is 
a proposal that applicants should, subject to the 


application post-dated for six months, and to 
convert a complete specification of first instance 
into a provisional. The ‘“ Comptroller’s consent,” 
in view of the word “ entitled,” makes a contra- 
diction in terms, and it is suggested that the proposed 
amendment is liable to abuse as encouraging inventors 
to file incomplete documents. Further, it is likely 
to make matters difficult for applicants when they 
come to file foreign applications. 

To assist applicants it is now proposed to extend 
the time for leaving a complete specification from 
nine months to twelve (with the usual extra month 
in addition), likewise extending periods for accept- 
ance and sealing. Further, it is proposed to give a 
further month—making three—for opposition, and 
somewhat to follow German practice by permitting 
the public to bring relevant matter to the notice of 
the Comptroller apart from opposition ; the grounds 
of opposition are also proposed to be somewhat 
extended. 

Among other suggestions, it is recommended that 
an inventor may assign his rights before grant 
and the assignee could then act alone; where the 
Comptroller finds that part of an invention has been 
“obtained” from another, he may divide and 
allocate the divisions ; the Comptroller may insist 
on the registration of documents affecting ‘‘ title ’’ 
in restored patents; the grounds of revocation 
should be explicitly stated in the Acts—at present 
they are referred to in a vague manner ; the limi- 
tation of 50 years at present applying to British 
specifications as anticipatory should also apply to 
foreign specifications, abridgments and claims ; 
inventions which are contrary to the existing law 
should be patentable, but the Comptroller might 
give a warning reference therein; to prevent 
patentees making inordinately broad claims the 
onus of proof as to good faith and skill in drafting 
the specification should be laid on the patentee. 

It is also recommended that the effect of secret 
prior user of an invention should be settled by 
legislation, especially the effect of prior commercial 
secret user by the patentee himself. 








THE SUEZ CANAL DUES. 


THE opening of the Suez Canal led to a vast 
change in the course and tendency of our trade with 
the East, the old free open route via the Cape 
being largely abandoned. It gave a great impetus 
to marine engineering and the construction of 
steamers, as these alone were then suitable for the 
new service. The increase in the scope and volume 
of our Asiatic and Australian commerce was such 
that the enterprise of the promoters has generally 
been considered to have been one of the greatest 
blessings ever conferred upon our foreign commerce. 
As a consequence, the arraignment of the Canal 
Company, which has recently taken place, and the 
weighty evidence which has been produced to show 
that its enormous profits and heavy dues have placed 
an unfair burden upon this important part of our 
sea-borne trade for a long time past, has probably 
come as an unpleasant surprise to that part of the 
British public which is not intimately concerned 
with our Eastern affairs. 

Lancashire has given the country its traditional 
lead in this matter with a reasoned and vigorous 
protest, and remembering the energy and efficiency 
with which its representatives are wont to defend 
its interests and complain about its unfair treatment, 
it is not surprising to find that the Liverpool 
Steam Ship Owners’ Association has taken the 
matter upin a manner to compel the attention of the 
British Government and the proprietors. At a 
recent meeting of this organisation a resolution was 
adopted expressing grave concern at the heavy 
burden put upon trade by the present high rate of 
the dues, which had led to a surplus of nearly six 
million pounds in 1929, after making generous pro- 
vision for the service and upkeep of the Canal. 
This profit at once brings to mind the fact that the 
British Government bought 44 per cent. of the 
shares in 1875 for four million pounds. The 
resolution demanded that the dues on loaded ships 
should be reduced from 6-65 to 5-00 gold francs, 
with a proportional reduction for ships in ballast, 
in accordance with the London Agreement of 1883, 





consent of the Comptroller, be entitled to have an 


and called for a fresh agreement to restore confidence 
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in the administration of the Canal. To give a few 
instances of the importance of this matter to the 
engineering industry, the figures for the outward 
traffic passing through the Canal show that this 
included more than 3} million tons of manufactured 
metal and machinery and three-quarters of a 
million tons of coal, 90 per cent. of the latter being 
of British origin. The returns, further, include 
638,000 tons of railway material and three-quarters 
of a million tons of cement. Of 33} million tons of 
shipping using this route in 1929, 57-1 per cent. 
were British. 

The Canal was, of course, of French inception, 
and, in 1875, by a fine effort of statesmanship, 
Lord Beaconsfield stepped in and secured, as men- 
tioned above, 44 per cent. of the shares for the 
British Government. It is a matter of regret, 
in view of the paramount nature of our interests, 
that a controlling interest was not, or could not have 
been, secured, when this country, and the whole 
world, could certainly have been sure of an adminis- 
tration fair to all interests. This investment of 
four million pounds has since brought in 36 million 
pounds of dividends. The reason for buying the 
shares was, however, not that this country should 
participate in the large dividends which have 
since been paid, but for the protection of this 
country against potential military and commercial 
danger. While the former is not, in some respects, 
so apparent to-day as formerly, the latter has become 
very grave, and it is not easy to feel that our shipping 
industry is being treated fairly. 

The directors point out that the enormous divi- 
dend of 267 per cent. which they have been paying, 
after extremely adequate provision for the main- 
tenance and service of the canal has been made, 
should be divided by five owing to the difference in 
value between gold and paper francs; the British 
investor is already, however, perhaps only too 
painfully aware of facts of this kind. The directors 
endeavour to show that this heavy toll can be 
levied without any appreciable ill-effects ; or, in 
other words, that the effect of their policy in 
increasing the cost of goods produced in Europe 
is really negligible. This contention will not, 
however, bear close examination in view of the 
keenness of the competition with which our manu- 
facturers are faced, and the very small margin of 
profits with which they have to be contented 
before they are able to snatch contracts from their 
rivals at the other end of the Canal. Speakers at 
the Liverpool meeting pointed out that the dues 
averaged no less than 4s. 6d. per ton of cargo, or 
over 17 per cent. of the freightage, and Lancashire 
authorities have traced their evil influence to their 
effect on the widespread local unemployment. 
London opinion is convinced that their rectification 
in accordance with the agreement of 1883 would be 
a very important matter for British trade in the 
Far East. 

The chairman of the Liverpool organisation has 
pointed out that the French are not a ship-owning 
nation, nor primarily interested in the export of 
goods to the Far East. The position of this country 
is, however, very different, and it can only be 
hoped that the British representation on the Paris 
board will be exercised in the interests of the 
country at large, and not in the narrow interests 
of the Canal only as a monopolistic and profiteering 
concern. It is also understood that the President 
of the Board of Trade is doing all he can in the 
matter. 

The interests which are being most immediately 
and directly injured by these high dues will be 
satisfied if the provisions of the London Agreement 
of 1883 are honoured, in ihe first place, and the 
moderate reduction be made in the dues from 
6-65 to 5 gold francs. There is no question of the 
shareholders in the Canal having to suffer any 
hardship, or of their ceasing still to receive very 
high dividends, their situation being startlingly 
different from that of the shareholders in the 
majority of our industrial concerns. 








GENERATION OF ELEcTRICITY IN GREAT BrRITAIN.— 
The official returns rendered to the Electricity Commis- 
sioners show that 1,141 million units of electricity were 
generated by authorised undertakers in Great Britain 
during January, 1931, as compared with 1,079 millions 
in January, 1930. 


ARCHITECTS. 
(Concluded from page 446.) 


WE now conclude our account of the spring meet - 
ing of the Institution of Naval Architects by com- 
pleting the report of the proceedings on Thursday 
afternoon and Friday, March 26 and 27. 


THE RESISTANCE OF COASTER VESSELS. 


The last paper taken on Thursday was on “‘ Further 
Model Experiments on the Resistance of Mercantile 
Ship Forms—Coaster Vessels,” by Mr. F. H. Todd. 
We propose to reprint the paper in abridged form 
in a later issue and in the meantime give a brief 
summary of it. 

The experiments were made at the William Froude 
Laboratory and covered a series of models repre- 
senting coasters of varying beam, draught, and 
prismatic coefficients, all being made to the same 
parent form. A comparison was made to show the 
difference in power for a ship of constant displace- 
ment with proportions varied according to the series. 
Results for this series were given in the first part of 
the paper. In the second part were given the results 
from another series of models, made to investigate 
the effect of any departure from the parent form, and 
the results were discussed with a view to determin- 
ing what improvement was possible in the design 
of such vessels. In the first series, ‘‘ P,”’ six models 
all with raised sterns were run. All were for a 
ship 400 ft. long between perpendiculars. The 
original model, No. 1069A had lines based upon 
those of several coaster designs drawn out at the 
tank at different times. An aperture for a single 
screw was cut at the stern. In the other models 
of the series the bow and stern contours were similar 
to those for 1069A, the vertical scale of the contours 
being increased with the increased load draughts 
so that the ratio of the immersion of the centre of 
the propeller to the draught was constant for all 
models in the loaded condition. The half-angle of 
entrance on the load water-line was the same 
throughout, viz., 363 deg., whilst the midship section 
area coefficient was everywhere 0-98. As the ratio 
of beam to length increased, the length of parallel 
and the fullness of the form decreased, the general 
shape of the sections being maintained. The 
experiments showed that an increase in beam 
accompanied by a decrease in prismatic coefficient 


resulted, in general, in a decreased (c) value. Com- 


parison of the respective merits of two ships of 
different beams had to be made on a power basis. 
A second series of tests was made in another series 
of models, “‘ Q,” representing vessels of the same 
length, to determine the effect of various depar- 
tures from the standard form of hull. 

The discussion was opened by Mr. Wilfred Ayre, 
who said he thought the results of the experiments 
would have been more useful if the method of pre- 
sentation had been altered. He referred to several 
parts of the paper in illustration of his remarks, 
and concluded by observing that people who had 
to design ships wanted something more definite, 
as it was difficult to decide from some of the curves 
what information might best be used. 

Dr. E. V. Telfer, in his opening remarks, observed 
that the paper would be generally welcomed and 
appreciated. The paper had given the body plan 
of the parent form, model 1069A, of the “P” 
series, but although the curves of area and loadwater- 
planes were provided for all the other models of the 
series it was hardly possible, from the description 
given, for an outside designer accurately to repro- 
duce any of the other models. A fuller description 
would be appreciated, and he would suggest that a 
tabulation for each model, of the load waterplane, 
half height, bilge and quarter beam diagnosis, would 
greatly increase the value of the paper to the ship 
designer. The resistance history of the “ P”’ series 
as presented in the paper suggested at first sight 
the economy of low prismatic coefficients and low 
Gr) values, but the choice of the best form from 
alternatives having the same displacement, was by 
no means so obvious as the diagrams appeared to 
indicate. This brought up the question of presen- 
tation, and it should be emphasised that the use of 





©) to represent relative resistance must be confined 











to a relative speed base of if the true order of 


superiority in a model family was to remain undis- 
torted. He had converted part of one of Mr. Todd’s 
diagrams on this basis, and it had brought out much 
more clearly than did the @) presentation used in 


that diagram the extraordinary state of affairs in 
coaster design, proportions, and coefficients. The 
observations in the paper on the effect of the screw 
aperture in full stumpy single screw forms were of 
first importance. A loss of 12 per cent. to 14 per 
cent. in resistance alone due to the aperture appeared 
at first sight almost unbelievable. The loss, more- 
over, must be confined to the upper half of the 
aperture, since it was not a consequence of reduced 
absolute length as such, but was due to the rapid 
increase of curvature introduced at the upper levels. 
This form of after body was almost inevitable with 
the types of vessel under discussion. The majority 
of coaster and collier forms in the past have had 
pronounced V sections aft and even the present 
““P” series had this characteristic. 

Dr. Telfer then went on to say that after actual 
observations at sea with this class of vessel he could 
fully endorse Mr. Todd’s findings. Actually the 
total loss was likely to be greater than that shown 
on resistance alone. The fact that a 12 per cent. 
increase of resistance was concentrated over a rela- 
tively small area implied that a very marked suction 
acted on this area. Dr. Telfer then represented on the 
blackboard the mechanism of the air pocket created 
by a suction, and showed that the air spread out 
to about the half radius of the propeller, and 
sheet after sheet of it could be seen shooting out 
aft of the propeller. He thought, he said, that 
a rudder post fin exaggerated the trouble, but it 
might be minimised for a given fullness of after 
body by adopting permanent U sections aft. A 
good case had been made in the paper for the 
cruiser stern in the full model tested, but he was 
doubtful whether the saving effected could be 
translated into an equal economy for an actual ship, 
as the conditions of design generally imposed too 
cramped an aperture. For the ordinary slow- 
speed single-screw merchant ship, he thought the 
best results were always obtained with the ordinary 
cylindrical stern. 

Mr. G.S. Baker then gave reasons for the adoption 
of the mode of presentation used in the paper, for 
which he said he was responsible. It seemed to him 
effective, but if any better method presented itself 
he would be quite willing to adopt it. 

Mr. Todd then briefly replied, and dealt with one 
or two points relating to the ©) curves in the paper, 
concluding with the remark that it was hoped to 
try the effect of the cruiser stern on some of the 
models later. 

Marine DiEseL ENGINES. 

On Friday morning the chair was occupied by 
the President, who, after formal business, called 
upon Dr. H. H. Blache to read his paper on “‘ The 
Present Position of the Diesel Engine for Marine 
Purposes.”” This communication is reproduced in 
abridged form on page 494 of this issue. In this 
paper we regret to note the adoption of the term 
‘air induction” in place of the accepted term 
“ supercharging.” 

Engineer-Commander C. J. Hawkes said that they 
were fortunate in having a paper from such an 
authority as the author, whose firm had constructed 
the first large ocean-going motorship nearly 19 years 
ago. Dr. Blache had emphasised the need for 
stiffness in the seatings. In the early days of high- 
speed engines, when weight was of importance, the 
tendency had been to make the engines too light 
and to rely on the seatings to give the requisite 
stiffness. In comparing machinery weights there- 
fore, that of the seatings above the inner bottom 
should be included in the total. The author had 
also stated that the power required to drive the 
blower on the Burmeister and Wain engine was 
nearly off-set by the smaller negative “ work” 
in the operating cycle, but while this might be the 
case in those particular engines, comparisons 
between the best of the turbo-blower systems 
would have been more useful. Fig. 44 in the 
paper showed a weak-spring diagram for an engine 
with an exhaust turbo-blower, the mean pressure 
being given as 4-5 lb. per square inch, but it would 
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be noticed that the pressure, against which the piston 
had to work, was excessive, in contradistinction 
to the conditions in the Buchi engine. If it were 
possible to take a non-supercharged engine and 
subject the inlet and exhaust pipes to a pressure 
a few pounds above that of the atmosphere, it 
could then be run as a supercharged engine, and for 
all practical purposes the “ negative work’ would 
be the same as when the pipes were open to the 
atmosphere. This was practically what was 
done in the Buchi system, where the difference 
between the inlet and exhaust pressures was only 
1-2 lb. per square inch. It would not be expected 
therefore that the “‘ negative work ” would be greater 
in a supercharged than in a non-supercharged engine. 
The fuel consumption of the Deucalion of 0-365 
lb. per brake horse-power for all purposes, was 
distinctly good, but he would like to know how the 
fuel and the horse-power had been measured. He 
noticed that hardly any mention was made of the 
single-acting two-stroke engine, and he would 
therefore also like to know whether the author 
preferred the double-acting four-stroke type. The 
Burmeister and Wain design undoubtedly had 
excellent scavenging properties, and enabled the 
air for that purpose to be given an orderly movement 
about the axis of the cylinder, which was of the 
greatest value when airless injection was employed. 
In 1922, the author had stated that the four-cycle 
engine could be designed for higher speeds, but 
he was now constructing two-stroke single-acting 
engines running at 350 r.p.m. It would therefore 
be interesting to learn what advantages it was 
hoped to obtain from the latter, compared with 
its older, well-tried rival. 

Dr. W. H. Miiller said he was interested in the 
author’s statement that the Diesel engine should be 
adopted when employing oil and the steam engine 
when burning coal, but he felt that the time had 
not yet come when the oil-fired boiler could be 
eliminated in this way. The advantages of the 
steam turbine, especially from the point of view of 
vibration, were well-known, though the Diesel 
engine would doubtless be improved in this respect. 
He was surprised that one method of overcoming 
this trouble, namely, hydraulic gearing between the 
engine and the propeller, which had been used in 
Germany and Holland, had not been mentioned. 
This gave smooth and quiet running. 

Engineer-Rear-Admiral W. Scott-Hill pointed 
out that the Diesel engine consumed 0:4 Ib. of 
fuel oil per horse-power hour, the modern coal- 
burning steamship 1 Ib. and the steamship using oil 
fuel 0-66 lb. of a somewhat lower grade than in the 
first case. Comparisons, made by Mr. Hinchcliffe, 
between the operation of the City of Roubaix with 
steam and the City of Lille with internal-combustion 
engines, showed that the running costs of the two 
were almost identical on similar voyages of about 
28,000 miles and, though a smaller crew was 
required on the latter ship, the labour costs were 
also about the same. According to Dr. Blache, 
the cost of repairs on Diesel-engine ships was about 
0-111. per brake horse-power per annum, while 
the figure given by Mr. Johnson for an 18,000-h.p. 
steamship averaged 0-38I. over a period of 25 years. 
On the Berwindlea, the first ship built to use pul- 
verised fuel, the fuel consumption, after she had 
steamed 57,000 miles, was 1-28 lb. per brake horse- 
power-hour, and the use of this system of firing in 
conjunction with high-pressure steam gave rise to 
the hope that this figure would be brought down to 
below 1 lb. Inquiries showed that the cost of 
Diesel machinery was about 25 per cent. above 
that of steam. 

Mr. J. Hamilton Gibson also called attention to 
the author’s remark that the Diesel engine should 
always be used when oil was employed as a fuel, 
and that it was adaptable for all horse powers 
between 35 and 20,000. In his opinion, on the 
other hand, modern marine steam plant could be 
adapted to all types of ship with horse-powers 
between 2,000 and 200,000, reserving the choice 
of fuel as found to be most convenient for the 
service, but generally using coal between 2,000 and 
6,000 h.p., coal or oil between 5,000 and 20,000 h.p., 
and oil only for 20,000 h.p. and upwards. Even 
in the range where the two forms of drives competed, 
he felt that the first cost, the total weights of plant 





and fuel, and the maintenance and fuel costs would 
soon cause the superiority of steam to be re-estab- 
lished. He would be quite content to follow the 
author’s advice and compare tenders when new 
tonnage was ordered. 

Mr. Harry Hunter suggested that the nomen- 
clature proposed by Mr. Lugt for “ high-pressure 
induction ’”’ engines should be adopted, and that an 
engine, whose cylinder was charged with air at a 
pressure above that of the atmosphere, should be 
referred to as a “ super-atmospheric ” engine, and 
the normal engine as an “ atmospheric” engine. 
This nomenclature was the same as that adopted 
150 years ago by Watt, when his engine was super- 
seding the Newcomen engine, and the position of 
the ‘“‘super-atmospheric” Diesel engine to-day 
was so analogous that perhaps it might also be used 
in the sense suggested. An examination of the 
author’s analysis of the light spring cards of an ex- 
haust turbo-charged engine and a positively-charged 
engine showed that the former was an unusually 
poor specimen. It indicated that the flows of the 
air and exhaust gas were badly restricted in some 
way. It was essential that the pipes to and from 
the cylinders and valve areas should be designed as 
carefully as those between a steam turbine and the 
condenser, where every fraction of an inch of 
pressure drop was carefully considered. It would 
seem that about 160 h.p. would be required to drive 
the blowers on the Deucalion’s engines, and that 
this engine would have a lower mechanical efficiency 
than the air-injection exhaust turbo-charged engine 
recently tested by the Marine Oil Engine Trials 
Committee. In considering the various methods of 
charging a ‘‘super-atmospheric’’ engine, the im- 
portant point was overall performance, and no 
such full data had been published about positively- 
charged engines as was available for those with 
exhaust turbo-chargers. If Dr. Blache could 
furnish some data of this kind, it would be of more 
value than the nebulous arguments given in the 
paper. 

Mr. W. Nithsdale asked whether the annual 
figures for upkeep cost put forward by the author, 
included maintenance and repair work carried out 
by the ship’s staff or outside help. The average 
annual maintenance cost of five vessels was given 
as 0-746l. per indicated horse-power for periods 
after nine years’ service. On the other hand, the 
average figure for the two newest vessels was 
0-113/. per indicated horse-power for the first 
three to five years’ service. The maintenance cost 
after nine years’ service was, therefore, six and a 
half times greater than for the first few years. It 
would be interesting to have the maintenance 
costs of engines with outputs exceeding 5,000 h.p. 
In the majority of cases up-to-date steam plant 
could be designed for lower initial costs and less 
weight, to occupy no more space, and for lower 
fuel costs per shaft horse-power than the Diesel 
engine. Dr. Blache’s view that the steam engine 
should only be adopted when burning coal could 
not, therefore, be accepted. 

Mr. A. C. Hardy said the paper was to be com- 
mended because of its insistence on the fact that the 
Diesel engine was not expensive, either in repair or 
upkeep. Details which had been published of the 
operation of the Runciman “Moor” Line fleet 
over a period of thirty-eight months, showed that 
the cost of maintaining a 8,100-ton tramp was from 
14]. 6s. to 161. 5s. per month. Another fleet of 
tankers, each of which was equipped with a 3,000- 
h.p. double-acting four-cycle Diesel engine, had 
worked over a period of years without any major 
breakdown. Most of these ships never spent more 
than 24 hours in port. Adding to this data the 
experience with the Britannic, it seemed hardly 
correct to consign this type of engine to the scrap 
heap. It might also be wondered whether, when 
Mr. Runciman was speaking of the “‘ superdelicacy ” 
of the Diesel engine he was not assessing mechanical 
delicacy in terms of human weakness. A refreshing 
feature of the paper was that it indicated an intense 
liveliness in four-cycle engine design. If ever proof 
were needed of the fact that there was a place for 
both two-cycle and four-cycle engines, it was pro- 
vided by the action of the firm with which the 
author was connected, in building the large double- 
acting two-cycle engine. 





Water-TuBE BoILERS IN THE MERCANTILE 
MARINE. 


A paper on “‘ Water-Tube Boilers in Some Recent 
Merchant Ships, with Service Results” was then 
presented by Mr. H. E. Yarrow. We propose 
dealing with this in a subsequent issue, but may 
here mention that the author pointed out that the 
water-tube boiler was essential for generating high- 
pressure steam, and that considerable effort had been 
directed towards improving both its design and that 
of the superheater and air heater. Compared with 
Scotch boilers, the water-tube type occupied less 
space, and was of lower weight for a given evapora- 
tion. It could be adapted more easily to the space 
available, had a superior combustion space, and 
gave a higher overall efficiency, besides being better 
adapted for mechanical firing and pulverised fuel. ° 
Many factors influenced the design of a boiler 
installation, and these all had a bearing on the 
evaporation per ton weight and per square foot of 
boiler-room area. As regards the former, working 
pressures governed the thickness of the pressure 
parts, while rating and overall efficiency were 
other important factors. There were, however, 
clear advantages in adopting large units. For in- 
stance, the 50,000-sq. ft. boilers for the Strathnaver 
and Strathaird had an evaporation per square foot 
of floor area over 60 per cent. greater than the 
32,500-sq. ft. units on the Viceroy of India, while 
the fittings were fewer, the pipe connections simpler, 
and less stokehold staff was required. The Rajpu- 
tana, the boilers on which were representative of 
modern Scotch boiler practice, evaporated 50,000 Ib. 
per hour more steam than the Viceroy of India, 
though the latter was of about 1,000 h.p. greater 
power. 

In opening the discussion, Engineer-Rear-Admiral 
W. M. Whayman remarked that thirty years ago an 
evaporation at full power of 8-25 lb. per square 
foot of heating surface had been obtained from 
the coal-fired cylindrical boilers then used in 
battleships and cruisers, a figure which, under 
continuous steaming conditions, would represent 
about 5 lb. of steam per square foot of heating 
surface. The average figures obtained from water- 
tube boilers of the various types at the same period 
were 15-2 lb. per hour per square foot of heating 
surface, and 830 lb. per hour per ton. The figures 
in the paper therefore showed that we had not 
progressed much, and seemed to indicate that, 
using oil as fuel, an increased performance of 
50 per cent. to 100 per cent might be obtained 
without any sacrifice of reliability. 

Mr. John Reid could not agree that the Scotch 
boiler was limited to pressures below 300 lb., as 
stated by the author, as this figure could easily be 
increased to 400 lb. by removing the wet end. The 
Scotch boiler, in fact, possessed the finest water 
wall furnace yet devised, and the boilers on the 
Rajputana had a higher evaporation than those of 
any water-tube boiler, except those installed on 
warships. The Scotch boiler utilised all the heat 
put into it, while in the water-tube boiler, as shown 
by the author, at least 15 per cent. escaped through 
the uptakes. It was interesting to compare the 
boilers on the Bremen with those designed by the 
author. The former were really a squat form 
of warship boiler, end-fired and symmetrically 
arranged, with a superimposed air heater, and their 
efficiency was 88 per cent. It must be pointed out 
that the higher the furnace the higher must be 
the air heater, which meant that a high radiation 
factor, if it was required, could not be obtained. 
In a squat boiler, the radiation factor was high, 
as the flame was close to the furnace walls. 

Mr. A. T. Wall thought that the restricted height 
of the boilers on the Prince liners reduced their 
efficiency, though there was no doubt about their 
elasticity. The same results could not have been 
obtained with cylindrical boilers, owing to the 
space limitations. The low ratings given in the 
paper were due to the fact that only new ships, 
on which it was unwise to take risks, were referred 
to. The use of water-tube boilers affected the 
general design of the ship and brought with it 
cumulative advantages, which he hoped would be 
examined. 

The author, in reply, said that the classification 
societies would not allow welded drums to be used 








for high pressures. Shipowners were asking for 
water-tube boilers, and that was the reason for 
their wider adoption. It was difficult to compare 
the efficiencies of the Yarrow boiler with those 
of the Bremen without knowing all the particulars 
of the latter. 


Atk HEATER DEVELOPMENTS. 


The final paper on Friday morning was entitled 
“Some Modern Examples of Air Heaters,” and 
was presented by Mr. W. H. Howden. We also 
propose to deal with this communication later, but 
may here mention that the author stated that in 
order to make a true comparison of the various 
types of air heater on the technical side, it was 
necessary to reduce their performances to some 
common basis, of which the most convenient was 
the heat transmitted per hour per degree difference 
in temperature between the flue gases and the 
air. 

This was closely allied to the heat recovered 
per horse-power expended in overcoming the air 
resistance through the heater, and these two 
features were inter-dependent. Other important 
factors were weight and space occupied, the former 
determining the position of the heater, and the 
latter the maximum heat that could be recovered. 
In all cases, a compromise had to be effected between 
economy and efficiency. As regards fans, the 
tendency was towards the practice followed in land 
generating stations. A primary need was that, 
within its range of output, a fan should be capable 
of giving, as near as possible, a constant volume 
against a constant output of steam from the boiler. 

In discussing this paper, Mr. John Reid said 
that efficiency in the air heater must not be allowed 
to disturb the air delivery distribution. About 
10 per cent. of the total heat in the furnace was 
put into the air delivery, but the figures showed 
that roughly 20 per cent. of the heat in the coal 
was used to heat the latter. The result was that 
a great deal of heat was brought back in the air, 
and thus a certain amount of the total heat generated 
was locked up in a closed circuit. This practice did 
not necessarily increase the boiler efficiency. In 
fact, a better efficiency was often obtained without 
an air heater than with it. 

Mr. J. Hamilton Gibson remarked that one of 
the most important features in air-heater operation 
was the necessity of maintaining it as a heater, and 
not allowing it to become a funnel damper. The 
numerous small passages in the heater were very 
apt to become choked with soot and ash, which 
could only be removed by a periodical and judicious 
use of dry steam jets, so disposed as to force the 
deposits along in the direction of the draught. 
Much worse conditions occurred if the vapour in 
the furnace gases was permitted to condense on 
the heater surfaces, as it always did when starting 
from cold, unless the hot gases or cold air were bye- 


passed. 
Neglect of this precaution led to the formation 
of hard masses of sulphate of iron, which 


necessitated the heater being scrapped. Rain 
coming down the funnel was another source of 
the same trouble. The value of the paper would 
have been enhanced by sketches of some of the 
heaters referred to. 

Mr. S. B. Freeman pointed out that there were 
great advantages in keeping the flue-gas tempera- 
ture as low as possible, and that this could most 
easily be done by the employment of some form of 
mechanical firing. He wondered whether the power 
consumed in steam blowers was set off by the gain 
in heat recovery, though he agreed that the advance 
that had taken place in the design of the steam 
nozzles used for this purpose, allowed the maximum 
effect to be obtained with a mnimum consumption 
of energy. 


BEAM-FRAME CONNECTIONS. 


The concluding session of the meeting was held 
on Friday afternoon, March 27, and was presided 
over by Sir Archibald Denny. A paper entitled 
‘“* Beam-Frame Connections ’ was read by Mr. E. F. 
Spanner. We give a summary of its contents 
herewith. 

There was no complaint arising in reference to 
the strength of beam frame connections as now 
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made to the rules of the various Registration 
Societies, but it was possible that present practice 
might be the result of precedent, and a re-examina- 
tion of it might be useful. The bracket plate, 
commonly fitted at the junction of the deck-beams 
and frames, had several drawbacks as far as the 
shipowner was concerned. It resulted in the 
blanking off of a certain amount of cargo space, 
particularly when bale or case cargo of light weight 
was carried ; it required an increased amount of 
insulation in refrigerated ships and involved in- 
creased cost and loss of cubic capacity; it was a 
source of inconvenience and difficulty in cabin spaces 
and public rooms ; and it involved additional area for 
initial painting and subsequent maintenance. Two 
new designs of beam-frame connection were proposed 
in order to eliminate the use of a bracket plate 
altogether, or to reduce it very considerably. One 
of these was shown in the accompanying figure. It 
was known as the “ Uniflex”’ type, and could be 
either a casting, forging, or constructed in other 
suitable manner. The second design, known as the 
“Direct” type, consisted of a deep channel bar. 
arranged diagonally between the beam and the 
frame. This type provided greater rigidity in the 
corners of decks and sides than that obtained by 
the use of ordinary gussets. A very thorough 
analysis was made of the stresses of typical bracket 
plates, and it was deduced that there was a more 
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equitable distribution of the loads on the rivets in 
the new designs. The method of analysis was an 
extension of a theory which had been accepted in 
structural engineering work. 

Professor P. A. Hillhouse was the first speaker in 
the discussion. The paper, he said, displayed that 
originality the Institution had learned to expect 
from the author. Designers had got so used to 
ordinary methods of construction that they were 
accepted as matters of course, yet a study of 
shipbuilding history and that of the classification 
societies showed that changes which were sometimes 
considered unnecessary or undesirable had often 
come to be adopted later. He agreed that beam 
knees were objectionable for the shipbuilder’s point 
of view, and suggested that beams might be looked 
upon simply as joists supporting a floor. They 
could be simply lapped over the frame and secured 
by four rivets. He instanced a case in which 
decorative artists had wished to eliminate beam- 
knees, so the beams had been simply rested on a 
continuous horizontal angle. As to the resistance 
to distortion when the vessel was in a seaway, 
unless the knee-plate was actually touching the 
ship’s side and deck, no distortion was likely. One 
advantage of a knee-plate was that it permitted 
reduction of beam scantlings. 

Professor Hovgaard said that the question of 
beam brackets was one to which he had given much 
attention some years ago. He then went on to 
discuss the method of analysis of the ordinary 
bracket, as given in the paper. With regard to 
resistance to distortion, he continued, it must be 
remembered that there was torsional stress in a 
ship, and bulkheads, if they were widely spaced, 
would not do much to help against that form of 
distortion, a case in point being the engine-room of 
a torpedo vessel. It was dangerous, therefore, 
to ignore the resistance which knees and beam 
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might well be that there was redundant strength 
in many commonly accepted structures, and 
improvement in design might be brought about by 
a study like that adopted. Theory, however, was 
not all in dealing with such complicated cases, and 
tests and experiments would throw a considerable 
light on them. 

Mr. A. T. Wall expressed the view that, leaving 
out single-deck vessels, too much stress had been 
laid on the importance of beam knees. They were 
undoubtedly a nuisance in several ways. One 
answer to the omission of beam knees was in the 
use of bulkhead webs, and the insistance on knees 
was difficult to understand. He thought the ideas 
set out in the paper were worth consideration. The 
theory seemed to be sound, and no doubt the 
method proposed would be used sooner or later. 

Mr. T. R. Thomas also signified general approval 
of the paper. He thought the ‘‘ Uniflex ’’ connec- 
tion was good, but did not like the omission of 
rivets in the throat. The British Corporation had 
used something like the ‘‘ Direct ” connection, but 
had employed an angle instead of a channel. The 
latter form, however, was better, as it involved 
less waste in cutting. It was hardly true to say 
that the registration societies had crystallised 
practice. The British Corporation had adopted 
different forms of beam connections, though they 
had looked at the question from a different point 
of view from the author. They had tankers, for 
example, with no beam knees. They regarded the 
function of the knee to support the beam, and to 
reduce the span of both the frame and the beam, 
and did not include the knee to increase the amount 
of fixity of the beam. 

Mr. L. Woollard said that the Admiralty had 
made some investigation into the problems of 
brackets. The method used was different from that 
given in the paper, but there was a similarity of 
results. He did not agree with the author that 
holes in the brackets were objectionable. Their 
opinion was that the “ Uniflex”’ connection was 
wrong, as the connection should not be made in the 
corner formed by the side and deck. The “ direct ”’ 
connection was better. The paper had been wanted, 
as brackets in the past had been rather neglected. 

Lieut.-Colonel C. Tennyson compared the cases of 
beams and bulkheads. A great deal had been 
thought of brackets at the bottom of the ship, he 
said, but they had been more or less discarded. A 
bracket was a poor way of fixing an angle to a 
structure, yet brackets had advantages. He pointed 
out that bulkheads were designed on a water load, 
while a deck was often subject to concentrated 
loads. Such loads might, however, be provided for 
otherwise than by brackets. He thought that 
brackets tended to be increasingly discarded. As to 
distortion, he considered the bulkheads prevented 
any appreciable alteration in the angle between the 
ship’s sides and deck. 

Dr. E. V. Telfer said a simple theory had been 
adopted in the paper, but a bracket was a more 
complicated structure than a beam and would best 
be investigated by elastic methods. He would 
draw attention to the work of Stighorst in this 
connection. He then, by means of sketches on the 
blackboard, showed that it was possible to induce 
greater stress in a bracket by lengthening it than by 
reducing it once a certain limit had been passed. 
He concluded by suggesting that the question of 
beam knees and brackets might be a useful subject 
for research by students. 

Dr. J. Lockwood Taylor criticised at some length, 
and to some extent adversely, the author’s method 
of analysis of the various stresses in brackets, and 
was of opinion that the standard method of calcu- 
|lation was substantially accurate. There was, he 
said, a case for the acceptance of a connection having 
rather less rigidity than the standard knee, provided 
the beam, and, if necessary, the frame, were suitably 
increased, and it might be necessary to consider 
whether the gunwale connection was likely to be 
disturbed with the less rigid knee. Whether the 





| author’s proposals fulfilled the necessary conditions 
|it was hardly possible to say without further 
| investigation. 


Mr. Spanner then replied. He was sorry, he 


brackets offered to such distortion. Such an analysis | said, that he had done an apparent injustice to 
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something practical which would reconcile two op- 
posing views. Lloyd’s Registry liked rigid connec- 
tions, but the British Corporation seemed prepared 
to consider something not so rigid. Referring to 
Professor Hovgaard’s comments on the value of 
experiment, he would say that the paper was, in 
part, the result of experiment, in so far as he had 
made use of experience with ships which had been 
damaged, and might thus be said to have been 
tested to destruction. The expressions of opinion 
on his proposals had been so varied that he would 
have to ask for time to consider them. 

Sir Archibald Denny then said that the close of 
the discussion also marked the conclusion of the 
programme of the Spring meeting, and commented 
on the value and variety of the papers which had 
been presented at it. He made appreciative 
allusion to the services rendered by the President, to 
whom a vote of thanks was cordially rendered. 
Votes of thanks having also been accorded to the 
Royal Society of Arts for the use of its premises for 
the meeting, and to the Secretary of the Institution, 
Mr. R. W. Dana, the proceedings terminated. 








NOTE. 
THE British MACHINE TooL INDUSTRY. 


WE have on more than one occasion expressed 
the view that the importation of machine tools of 
foreign origin does not necessarily imply lack of 
enterprise on the part of British manufacturers, 
since many of these tools are of special forms which, 
while enjoying a fair measure of popularity abroad, 
are not in sufficient demand over here to make it 
worth while for native manufacturers to lay down 
the plant and provide the patterns to make them. 
In other words, there seems to be a case for the 
British manufacturer to increase his marketing range 
by importation. This has a bearing upon the condi- 
tions governing the display of foreign tools at the 
Exhibition of the Machine Tool Trades Association, 
which is to be held in the summer of 1932. At the 
penultimate annual general meeting of this associa- 
tion, reported in ENGINEERING, vol. cxxix, page 609 
(1930), it was resolved that members should be 
permitted to exhibit machine tools irrespective of 
the country of origin, provided there was space 
available, a resolution which we characterised as 
indicating a policy of broad views in the treatment 
of competitors compared with that previously 
followed. It must be recorded, however, that 
there is a considerable body of opinion in the 
association which holds that there should be no 
discrimination whatever, for at the general meeting 
held on March 25 last, a motion to rescind the resolu- 
tion. previously adopted was only defeated by the 
narrow majority of 20 to 23 votes. The motion 
had its origin on an opinion expressed by the 
association’s solicitor, Sir John Pakeman, that the 
resolution was subversive of the general scheme of 
the association, which implied equal treatment of 
all members. As stated above, the motion was lost, 
and the resolution adopted last year stands. It is 
to the effect that, while members of the association 
may exhibit machine tools irrespective of their 
origin, those members exhibiting machine tools of 
British manufacture will have preference in the 
allotment of space. At the commencement of the 
meeting of March 25, the President, Sir Alfred 
Herbert, sympathetically alluded to the loss the 
association had suffered by the death of Mr. Charles 
Wicksteed, who had served as a director in it for 
eight years and as a vice-president for twelve 
years. 








- ELectricaAL STEEL MANUFACTURE IN CANADA.—In 
November, 1929, Messrs. Canadian Tube and Steel 
Products, Limited, Montreal, put into operation a 
Héroult steel furnace to supply their rolling mill, and, 
during the past year, structural sections and reinforcing 
bars have been rolled from electric steel. The success of 
the first furnace, which, during the first year, produced 
20,000 tons of steel, has led to the installation of a 
second furnace, which was put into operation on Novem- 
ber 24, 1930. The furnaces are of the standard type, 
made in Canada, and are each fitted with three electrodes. 
Messrs, Canadian Tube and Steel Products, Limited, 
are also completing the installation of an electrically- 
operated wire-rod rolling mill of the Treadwell two-high 
type, which will embody certain features that will make 
it one of the most modern and efficient rolling mills of its 
kind in North America. 





RECENT RESEARCHES ON «-RAYS. 

At the Royal Institution, on Saturday, March 28, 
Lord Rutherford, F.R.S., delivered the concluding 
lecture of his course on the above subject. 

He said that whilst most radioactive bodies 
emitted «-rays of one definite range in air, it had 
been noticed, as far back as 1916, that some of the 
«-particles emitted by thorium C had a range in air 
of about 11-5 cm., instead of the normal range of 
8-6cm. Again, in 1919, when disintegrating nitro- 
gen by bombarding it with the «-rays from radium 
C, it had been noted that some of these rays 
appeared to have the abnormal range of 9cm. It 
had, consequently, been thought important to make 
sure that these really were «-particles emitted from 
the source, and were not something derived from 
the disintegrated nitrogen atom. A detailed exami- 
nation of this question had been made by Chadwick 
and the lecturer, which showed that the particles 
in question really came from the radium C, and 
by making them pass through a magnetic field, 
it was found that they behaved exactly as «-par- 
ticles should. The proportion of particles with 
an abnormal range was very small. Thus in 
the case of thorium C’, the normal range was 
8-6 cm., but out of a total of a million emitted, 
about 65 had a range of 9-9 cm., and about 180 
a range of 11-7 cm. In the case of radium C’, the 
normal range was 7 cm., but 28 in a million had 
a range of 9-16 cm., and 5 in a million a range of 
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source emitting several groups of «-particles were 
brought up to the counter from a distance, the 
long-range particles would first be recorded ; then, as 
the distance lessened, fewer and fewer finished their 
course within the first chamber, and the number 
registered would fall almost to zero, but on a still 
nearer approach another group would begin to re- 
gister itself. At a still nearer approach this effect 
would die away in its turn, to be followed perhaps 
by the registration of a third group as the distance 
between source and counter was further reduced. 
If the number of particles counted were plotted 
against the distance between source and counter, 
or better against the equivalent range in air, a 
curve was obtained showing a number of peaks, 
each of which represented a distinct group of 
a-particles. 

A point of importance in interpreting the relation- 
ship between these groups of «-particles and the 
y-Tays was the energy associated with the former. 
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about 11 em. Using the Wilson expansion cham- 
ber, Nimmo and Feather at Cambridge, and Philip 
and Donat at Berlin, had taken thousands of photo- 
graphs of «-ray tracks, and amongst these photo- 
graphs, an occasional one was found showing an 
abnormally long track, as in Fig. 17. By an extra- 
ordinary coincidence, this photograph showed also a 
collision between an «-particle and the nucleus of an 
atom of nitrogen. In this collision, the «-particle had 
been deflected off to the right, as indicated, whilst 
the heavier nitrogen atom was responsible for the 
short stub shown on the left. In these photographs 
there was also occasionally found the track of a 
proton resulting from a collision between an «- 
particle and an atom of hydrogen. This had a 
much greater speed than the «-particle, but much 
less ionising power. Towards the end of their 
range, however, these protons might be mistaken 
for «-particles, and erroneous conclusions reached. 
This photographic method of estimating the pro- 
portion of abnormal ranges was exceedingly labor- 
ious, and this consideration had led to the develop- 
ment of the double-chamber counter, described in 
his preceding lecture. The characteristic feature 
of this counter was that it counted only those 
a-rays which approximately finished their course 
within the first chamber, the depth of which was 
but 3 mm. Any §-rays emitted from the source 
under examination could be deflected away from the 
counter by establishing a magnetic field between the 
counter and the source, and, moreover, by suitable 
adjustment, the effect of any y-rays might be made 
very small. Protons were not registered, since their 
ionisation powers were at best 40 per cent. of that 
of an «-particle, and matters were adjusted so that 
small rates of ionisation were not recorded. 


This might be estimated approximately, but it was 
very difficult to measure it with precision. Once 
determined, however, we got the energy levels of the 
a-particles within the nucleus of excited radioactive 
atoms. That the y-rays were emitted on the transi- 
tion of «-particles from one energy level within the 
nucleus to another had been suggested some years 
ago, but quite recently Ganow had put forward a 
more detailed and probably correct hypothesis 
as to the genesis of these y-rays. Thus, in the 
normal nucleus, the «-particles were regarded as 
occupying a certain normal energy level, and 
possessing a corresponding quantised motion. 
Now an atom of radium C emitted, on disin- 
tegrating, a B-ray, thereby degenerating into radium 
C’, which, when it disintegrated in its turn, 
shot out a long-range «-particle. The original 
emission of the f-ray left the nucleus in an excited 
state, in which some of the «-particles within the 
nucleus were raised to an energy level higher than 
the normal. Their chance of escape was thus 
increased, but they remained at this level for a 
very short period of time, which was, in fact, of the 
order of 10-15 second. Of the total number raised 
to this position, perhaps one in 10,000 might escape, 
but unless this happened, the particle would fall 
down inside the nucleus from the excited level E, 
say, to the normal level E,, and it was in this fall 
that the y-ray was emitted. If this hypothesis 
were sound, we must have the relationship 


E, — Ey = hy, 


where h was Planck’s constant and v the frequency of 
the y-radiation emitted. There was, moreover, a 








certain relationship between the transformation con- 


If a|stant of the radioactive change and the proportion 
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of excited «-particles which succeeded in escaping 
from the nucleus. Thus, if the total number of 
excited particles was represented by N, whilst p 
denoted the number that escaped, and r the average 
time during which these particles remained at the 
excited level, then 
N=oA*, 

where A denoted the transformation constant. 

If the excited level were not very high few particles 
would escape, and there would be a proportionately 
greater flux of «-radiation. Hence even little peaks 
in the curve, in which numbers of «-particles were 
plotted against range, might be of great signifi- 
cance. 

There might be, perhaps, eight or nine energy levels 
in the excited atom. From their observations with 
the Wilson expansion chamber, Feather and Nimmo 
had made the plot reproduced in Fig.19. Here the 
ordinates represented the number of tracks recorded, 
and it would be seen that there was a large peak 
corresponding to a range of about 9 cm. The small 
peaks shown on the right of the figure were appar- 
ently due to protons and not to «-particles. The 
interesting point was that little or no y-radiation 
was associated with the great peak at 9 cm. range. 
This seemed very peculiar. Apparently, in this case, 
it was not possible for an «-particle raised to the cor- 
responding excited level of energy to fall down to the 
normal level. This anomaly of the radiationless 
transition had, therefore, been attributed to some 
sort of coupling between the interior of the nucleus 
and the outer groups of electrons surrounding it. 

Interesting evidence of the emission of groups of 
«-particles by thorium had been found in India, by 
examining halos in cordierite. In this mineral the 
emission of a-rays by a fragment of thorium caused 
chemical changes, and consequent coloration in the 
medium in which the thorium was embedded. In the 
halo represented in Fig. 18, there was evidence of 
three groups of particles with ranges in the medium 
of 0-015 mm., 0-025 mm., and 0-067 mm., respec- 
tively. The latter range was equivalent to a range 
of about 11-5 em. in air. 

In explanation of certain of the rays emitted by 
thorium C it had been suggested that, within the 
nucleus, two or more «-rays might follow the same 
orbit. In the excited state, one of these was raised 
to an energy level higher than the normal, whilst 
its fellow was correspondingly depressed. This 
made possible transitions from one level to another 
and consequent emissions of y-rays having wave- 
lengths otherwise unintelligi le. 








CALENDAR.—We have received a monthly tear-off 
calendar from Messrs. Metropolitan-Vickers Electrical 
Company, Limited, Trafford Park, Manchester. 





ContTracts,—Messrs. Richard Dunston, Limited, of 
Thorne, near Doncaster, have received an order from the 
Crown Agents for the Colonies for a gig, to be built 
of teak and fully equipped for service in Irag.—The 
Department of Local Government and Public Health, 
Dublin, has ordered a twelve-months’ supply of Mazda 
lamps from Messrs. The British Thomson-Houston 
a Limited, Crown House, Aldwych, London, 

Y.C.2. 





THE MAIER FORM OF SHIP 
CONSTRUCTION, 


In our issue of March 27 last. on page 433 ante, we 
reprinted, in abridged form, a paper by Mr. Marley F. 
Hay, read before the recent meeting of the Institution 
of Naval Architects, dealing with the Maier form of hull 
construction and giving the results obtained with 
various vessels constructed on that system. The form, 
however, was not illustrated in the paper, and was only 
very briefly described, a circumstance which was 
criticised by several speakers in the discussion on the 
paper, as reported on page 429 ante. 

To repair this omission, Mr. Hay requested Messrs. 
William Denny and Brothers, Limited, Leven Ship 
Yard, Dumbarton, to send us a set of lines of a Maier 
form vessel, and these we have reproduced above. It 
will be seen that the lines are of a vessel 450 ft. in 
length, of 61 ft. beam, and having a moulded depth of 
34 ft. 7 in. to the upper deck. The block coefficient at 
load draught is 0-699, and the sea speed is 13 knots. 
The sections, it will be seen, are roughly of triangular 
shape, especially those in the forward portion of the 
hull, and, according to the paper, a line drawn through 
the centres of gravity of the individual sections will be 
nearly straight, and will coincide approximately with 
the diagonal drawn from the water line at No. 0 section 
to the point of greatest draught and greatest beam 
amidships. 

We believe that, so far, no Maier form ships have 
been completed in this country, but we are informed 
that Messrs. Denny now have a vessel of this type 
under construction at their Leven Ship Yard. This 
vessel is for the Southern Railway, and will be employed 
in their Channel Islands service when completed, 1.e., 
in the spring of next year. With the exception of the 
form of the hull, the vessel will be a sister ship to the 
Isle of Jersey and Isle of Guernsey, recently built by 
Messrs. Denny for the same owners. The latter 
vessels are each of 2,143 registered tons, and their 
registered dimensions are: Length, 296-5 ft. ; breadth, 

2-1 ft.; and depth, 14-2 ft. They are propelled by 
single-reduction geared turbines driving twin screws. 








THE PRESENT POSITION OF THE 
DIESEL ENGINE FOR MARINE 
PURPOSES.* 

By Dr. H. H. Buacue. 


THE present position of the marine Diesel engine is 
not yet one of uniform design. Construction is in the 
hands of comparatively few leading manufacturers, 
each developing his own particular type. The lower 
structures of all marine Diesel engines are now very 
similar in design. Forced lubrication and enclosed 
crank casings have been adopted throughout. The 
A frames with through stay-bolts, introduced by 
Messrs. Burmeister and Wain in 1913, are now being 
employed in most marine engines. Diesel-driven dyna- 
mos generating electric current for the auxiliaries have 
generally been adopted, except for tankers, where 
exhaust gas-fired boilers and steam-driven auxiliaries 
have of late been introduced to replace the former. 

The mode of procedure in attaching the bedplate to 
the double bottom has been much discussed. The 
flat-bottomed bedplate bolted direct to the tank top is 
preferred by shipbuilders, owing to the simple and cheap 
construction of the hull. In another arrangement, the 





* Paper read before the Institution of Naval Archi- 
tects, on Friday, March 27, 1931. Abridged. 
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seatings are built up and riveted to the tank top and 
made suitable for bedplates, shallow at the sides and 
deep at the centre, to accommodate the crank-chamber 
and oil sump. Vertical free forces from the reciprocat- 
ing engine can, even with perfectly-balanced engines, 
set up vibrations in the double bottom, and thereby 
in the hull, owing to the elastic deflection of the double 
bottom and engine being greater at the centre of the 
engine than at the ends, which are closer to the bulk- 
heads. Seatings connected to the bulkheads will 
increase the stiffness of the double bottom and the 
natural frequency. The critical number of revolu- 
tions for synchronous vibrations can thus be increased 
over the maximum number of impulses, depending 
upon the revolutions of the engine. The guide pressures 
can set up vibrations in the double bottom, acting 
between the stiff ship sides, often with one node point 
in the centre of the ship. The critical number of 
revolutions can, in this case, be increased by connecting 
the built-up seatings to the frames of the ship. Built- 
up seatings of bad design or poor workmanship have 
resulted in loose rivets and difficult repair jobs, and 
hence this design has been criticised. A better way 
of fitting the bedplate is direct to the tank top. The 
height of the double bottom is increased, thus allowing 
the bedplate to be bolted direct to the tank top, which 
is recessed in way of the deep centre part. With this 
design, a very stiff and strong doubie bottom is obtained, 
having a high natural frequency longitudinally as well 
as athwartships, uniform strength, and increased tank 
capacity, which always is of importance for motor- 
ships. This design is particularly suitable for fast- 
running engines and for passenger vessels. 

Four-stroke Engines.—The modern four-stroke engine 
has made progress by the introduction of “ high- 
pressure induction,” i.e., admitting the inlet air under 
a pressure of from 4 lb. to 5 lb. per square inch. As 
far as is known, low-pressure induction air at a pressure 
of about 0-7 lb. per square inch was first practically 
used in the year 1922 by Deutsche Werft, Hamburg, 
on an A.E.G.-Burmeister and Wain plant, installed 
in the M.S. Tiradentes. At present, 64 motorships 
fitted with the B. and W. type of engine are provided 
with low-pressure induction air and electrically-driven 
blowers. The late Professor Rateau, the pioneer 
designer of turbo-blowers, was the first to introduce 
high-pressure induction air and exhaust turbo-blowers 
in connection with internal-combustion engines, the 
first of these blowers being utilised for aeroplane motors. 
The Swiss engineer, Mr. Buchi, co-operating with 
Messrs. Brown, Boveri and Company, well known as 
builders of rotary blowers, has worked very energetic- 
ally to introduce high-pressure induction and exhaust- 
driven turbo-blowers on Diesel engines. Messrs. 
Burmeister and Wain have fitted a number of engines 
with the Rateau type of blower, and their licensees, 
Messrs. Harland and Wolff, have turned out a number 
of installations fitted with Buchi-type blowers. 

Installations of B. and W. engines are fitted in 
the M.SS. Agamemnon and Menestheus, having 
exhaust blowers. The motive power of the exhaust 
turbo-blowers is derived from the energy created in 
the pressure period at the opening of each cylinder’s 
exhaust valve. From the weak spring indicator 
cards, taken during the trials of the above-named 
engines, it was found that the pressure wave in the 
exhaust piping was extended in passing the turbine 
nozzles, thereby increasing the back pressure in the 
cylinders of the Diesel engine, and resulting in a loss in 
indicated mean pressure. This observation resulted 
in the design of the B. and W. high-pressure air- 
induction system with chain driven, rotary blower, 
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the same type as adopted for the B. and W. two-stroke 
type. 

From a weak spring indicator card of an engine fitted 
with the Rateau type of exhaust turbo-blower, and the 
weak spring card of an engine fitted with the B. and 
W. type of chain-driven rotary blower, it is apparent 
that the difference between brake and indicated 
h.p. for the engine with exhaust blower is 202 h.p., 
whilst for the B. and W. system it is 85 h.p., giving 
117 h.p. in favour of the latter type. The dimensions 
of the engines are the same, both having eight cylinders, 
740-mm. diameter, with a stroke of 1,500 mm., an 
running at 110 revolutions. The output of the rotary 
blower is 170 cub. m. per minute, and the power neces- 
sary to drive the blower at a pressure of 5-2 lb. per 
square inch is 160 h.p., which, compared with the 117 
h.p. gained by the less resistance in the exhaust pressure 
of the B. and W. system means a loss of 43 h.p., or 
less than 1 per cent., and is therefore of little import- 
ance. Further, as the engine of the B. and W. high- 
pressure induction air system is exhausting to the 
atmosphere without any resistance, a most effective 
scavenging of the compression space is attained. 

The B. and W. type of pressure induction four- 


d| weight per brake horse-power is 144 lb. 





ing gases. At the bottom of the stroke the rise in the 
pressure shown by the curve A indicates the filling of 
the cylinder by the pressure induction air. 

The following particulars refer to two sets of 10- 
cylinder, trunk-piston engines fitted with the same 
type of pressure air induction. The engines are to 
be installed in the Bergenske Dampskibsselskabs new 
passenger vessel Venus, intended for the company’s 
mail service between Bergen and Newcastle. The horse- 
power of the two main engines is 10,000 b.h.p.; weight, 
including thrust-shaft and thrust-block, 645 tons. The 

The total 
weight of machinery, including water and lubricating 
oil is 1,100 tons, and the weight per brake horse- 
power 243 lb. The height from base line to deck above 
the main engines measures 32 ft. The Burmeister and 
Wain four-stroke, double-acting type of Diesel engine 
is fitted in 26 passenger vessels in service, the most 
prominent being the White Star liner Britannic, built 
and engined by Messrs. Harland and Wolff. The 
main engines aggregate a total of 20,000 h.p. Two 
additonal sets of this type are under construction, 
whilst 12 ships fitted with the double-acting, four- 
stroke Werkspoor engine are in service. 


SHOWING THE EXHAUST & INDUCTION AIR PRESSURES 
Fig.10. 
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stroke Diesel engine embodies a special design of the 
inlet valve. This valve and its casing is provided with 
a multi-port piston valve, one branch for pressure 
air and one for the atmospheric air. The cylinders 
are filled with atmospheric air in the usual way during 
the principal part of the stroke, through ports open 
to the atmospheric air; but during the closing period 
and the opening period of the inlet valve, the high- 
pressure induction air is admitted, and the cylinders are 
thus filled by the pressure induction at the bottom of 
the stroke, and the compression space scavenged at 
the top of the stroke. The volume of air which the 
blower is required to produce amounts to about 60 per 
cent. of the swept cylinder volume, whilst the air for 
the ordinary pressure induction equals about 130 per 
cent. of the cylinder volume. The blower is designed 
on the rotary principle, having an axial inlet and 
outlet of the air; it is chain driven from the crankshaft. 
The main engines of the M.S. Deucalion are fitted 
with blowers which occupy little space and have a very 
simple exhaust pipe arrangement. On the trial with 
this ship off the Tyne on December 19 last year, a 
mean speed of 16-6 knots was attained, and during 
the trip from the Tyne to Glasgow a mean fuel-oil 
consumption of 0-365 lb. per brake horse-power, 
including auxiliaries, was realised. 

Fig. 10 shows the pressure in the cylinder, exhaust 
pipe, and inlet pipe at the same crank angle. Curve A 
gives pressure in the cylinder; B, pressure in the ex- 
haust-pipe bend; C, pressure in the inlet-pipe bend. 
The observations are taken with a handy instrument, 
designed by Messrs. Burmeister and Wain’s chief test- 
ing engineer, Mr. O. Petersen. The point P shows the 
maximum pressure in the exhaust pipe during the ex- 
haust at the bottom of the stroke. Q denotes the 
admission of the induction air near the top of the stroke, 
and R the cut-off for the induction air near the top of 
the stroke. The period between Q and R indicates the 
high pressure in the compression space, and at the same 
time the low pressure in the exhaust-pipe bend, allow- 
ing for the scavenging of the compression space. The 
analysis of the exhaust from the cylinder at S gives 
8-0 per cent. carbon dioxide, and that after the scaveng- 
ing has taken place at T is 0-5 per cent., showing how 
the scavenging space has been cleared of any remain- 
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with automatic valves to admit clean scavenging air 
to the cylinders after the exhaust ports are closed. 

The B. and W. two-stroke engine may be referred 
to the same category. The first of this type was 
constructed for the motorship Amerika, built to the 
order of the East Asiatic Company, Limited, and put 
into service, December, 1929. The vessel is 465 ft. long 
by 62 ft. wide by 40 ft. deep. Her maximum draught is 
28 ft. 3in. The deadweight carrying capacity is 11,600 
tons; brake horse-power, 6,000, and revolutions per 
minute, 95. On the third voyage, of three months’ 
duration, the average fuel consumption was 0-383 lb. per 
brake horse-power-hour, and the consumption of lubri- 
cating oil 18-68 gallons per 24 hours. In the B. and W. 
double-acting two-stroke main engine, the scavenging 
ports are arranged around the whole circumference of 
the cylinder. The exhaust ports are located centrally 
in the top and bottom cover, and controlled by piston 
valves, rigidly connected to each other, operated by a 
completely-enclosed, forced-lubricated gear and driven 
by chain from the crankshaft inside the crank casing. 
The motion of the exhaust piston valve is in advance 
of the main crankshaft, whereby the exhaust ports are 
opened before the scavenging ports are opened by the 
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Two - stroke Engines.— 





The different types of the 
two-stroke Diesel engine 
can best be characterised 
by the various methods 
adopted in scavenging the 
cylinders. The “ non-com- | 
plicated”? two-stroke type 

















is provided with exhaust, 
as well as scavenging ports, 
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controlled by the main (2571.8.) 
piston, as distinct from the 
ordinary two-stroke, hot- 
bulb engine. This type has not been largely adopted, 
though its simple design should be an advantage. 
As the scavenging and exhaust are controlled by the 
piston, the scavenging ports will be closed prior to 
the exhaust ports. Pressure waves in the exhaust 
piping can accordingly blow back through the open 
exhaust ports and further reduce the amount of 
fresh air left in the cylinder after the scavenging, 
which is not completely cleared, owing to the ten- 
dency of air and gases to form eddying currents 
during the scavenging period. The M.A.N. Company 
construct their well-known double-acting type o 
two-stroke engine, with the scavenging and exhaust 
ports placed above each other on the same side of the 
cylinder. The improved scavenging of the cylinder 
thus obtained is in the same way subject to pollution 
from the exhaust gases, due to the exhaust ports 
being full open when the scavenging ports are closed. 
The introduction of a rotary piston valve in the 
exhaust port was experimentally tried by Messrs. Bur- 
meister and Wain with fair results on an engine of the 
*“‘ non-complicated ” type, in 1922, and is adopted by 
Messrs. Scott and Company, Greenock, on their single- 
acting, two-stroke engine, to prevent exhaust from blow- 
ing back into the cylinders. Engines fitted with this 
gear must be classed amongst the two-stroke engines, 
which are of the ‘‘ complicated” type, designed in 
order to secure complete and clean scavenging of the 
cylinders. The Doxford opposed-piston type of engine 
belongs to this class. Good scavenging is obtained 
by letting the gases and air flow through a long cylinder 
in one direction only. The Sulzer engine is fitted 
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piston, and closed before the scavenging ports are 
closed. The scavenging takes place through the cy- 
linder in one direction, and the exhaust is effectively 
prevented from flowing back. Owing to the early 
closing of the exhaust piston valve, a recharge of 
fresh air takes place, thus obtaining a smokeless com- 
bustion with mechanical injection up to an indicated 
mean pressure of 120 lb. per square inch. The indicator 
card from the exhaust piston valve is a very full one 
with a high mean pressure, and shows that the piston 
valve develops a certain amount of useful work, which 


f | represents an increase in horse-power of the engine of 


about 10 per cent. 

Airless Injection—Mechanical injection is now 
adopted by nearly all the leading marine Diesel engine 
manufacturers. The design of fuel pumps and valves 
differs in detail, but the principle adopted for airless 
injection is practically the same. The atomising takes 
place through small sprayer holes about 0-5 mm. to 
0-9-mm. diameter under a pressure of from 7,000 lb. 
to 8,000 lb. per square inch on the fuel oil. It is 
simpler than air injection, as the air compressor, high- 
pressure air piping, and air bottles are eliminated, 
with a corresponding gain of space, less weight, and 
a reduction of about 6 per cent. in the fuel consump- 
tion per brake horse-power. The adjustment of the 
airless-injection engines for each different size of 
cylinder entails more work and longer time on the 
test-bed than for the air-injection type. Clean air 
is essential to obtain a smokeless combustion with 
airless injection, and the four-stroke Diesel engine 
fitted with pressure induction is therefore better 
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adapted for airless injection than the ordinary four- 
stroke engine. In the same way, the “ complicated ” 
two-stroke engine is better than the ‘‘ non-complicated ” 
type. Of great importance in the employment of 
airless injection for marine purposes is its adaptability 
to the different qualities of fuel oil which are supplied 
to motorships in service all over the world. This can 
only be fully ascertained in actual service. From 
experience gained with 29 ships, using different kinds 
of oil, varying from 0-86 sp. gr. to 0-94 sp. gr., it 
may be claimed that airless injection is just as good, 
if not better, than air injection for use with different 
qualities of fuel oil. 

1 Utilisation of Heat from Exhaust Gases.—The heat 
from the exhaust gases of four-stroke as well as two- 
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stroke engines can be utilised to advantage in practically 
all types of boilers, the pioneer of these being the 
Clarkson type. On account of the contraction of the 
gases when cooled down, no back pressure will be set 


TaBLe III.—Total Expenses for Maintenance and Repairs 
of Main and Auvxiliary Engines, Auxiliaries for 
Machinery and Ship’s Purpose, Winches, Pumps, 
Pipings, d&c., including Stores and Survey for every 
Fourth Year. | 


1 
| 














vessels, and from results of such ships in the North-Sea 
trade, it is found that a saving of about 7 per cent. in 
fuel-oil consumption can be attained. In tankers 
where cargo winches are unnecessary, the exhaust 
boilers can eliminate the Diesel generators, as all 
pumps for the service at sea can be worked from the 
main engines, and under ordinary sea conditions the 
necessary amount of steam can be supplied by the 
exhaust boilers for the steering engine, a small steam 
dynamo, heating, &c. Fig. 14 shows an arrangement 
in a vessel under construction of combined exhaust 
and oil-fired boilers, eliminating the necessity of a 
special exhaust boiler. The exhaust from the main 
engines can be led to either boiler through a separate 











|and should more steam be required, for instance, for 





| four-cycle marine Diesel plant for fast ocean passenger 


set of tubes in the centre, or to the silencers fitted in 
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the funnel. One of the boilers can be kept under 
steam by means of the exhaust gases, when at sea, 


steaming out or heating tanks, the oil burners in each 
of the side furnaces can be lighted, when the boilers 
will quickly generate the full amount of steam. 

Height of Engines.—The twin-screw, double-acting, 


liners has been greatly criticised, owing to the height 
of these engines requiring an engine-casing extending 


Vibration.—A few cases of vibration in hull and 
engines of Diesel passenger ships have led to the belief 
that Diesel motorships always vibrate strongly, though 
previously, similar cases in steamers have passed 
unnoticed. The assertions regarding vibration in 
Diesel-engined passenger ships have led to the study 
of minimising vibration. In recent years, the problem 
has been treated scientifically, and the results checked 
by instruments of the seisemograph type, whereby the 
coefficients found by experience and necessary for the 
calculations have been verified. It is now possible to 
calculate beforehand all relations regarding vibration, 
and to determine positively the critical number of 
revolutions, and thus avoid those which are liable to 
set up vibrations on different parts of the hull. Motor 
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passenger ships can therefore to-day be designed so 
that they are in no respect inferior to steam-driven 
vessels as regards vibration. The most difficult vibra- 
tions to calculate beforehand are those set up by the 
propellers and the wake, this condition being similar 
for the Diesel-engined ship and the steamer. Local 
vibrations can be set up in some parts of the accommo- 
dation of large passenger liners by the auxiliary engines, 
but these can be eliminated by means of local stiffening. 
In this respect, the motorship and the steamship are 















































: | | £per  |up through several decks. The relative importance | on equal terms, as Diesel auxiliary engines are adopted 
Name of Vessel.| Built. | Period £ Yearly. I.H.P. . > : . i i i 
| | | Vly early. | of high or low engine-casings depends largely on the|in modern steamships of this class to effect greater 
1 | | 
4 eye oe A TABLE V.—WoRKING AND MAINTENANCE Cost AS GIVEN BY ONE OF THE LARGEST DANISH COMPANIES, 
M.S. Selandia ..| 1912 | 1922-1930 2,042 | 0-818 Four YEARS’ AVERAGE, 1926-1929. 
M.S. Siam 1913 | 1922-1930 2,329 | 0-776 : 
M.S. Annam ..) 1913 | 1922-1930 2,727 0-909 | | : | | 
M8. Tonking ::! 1914 | 1922-1930 | 1,907 0-615 | | | Expenses for Upkeep, in £. | | 
M.S. Panama ..| 1915 1922-1930 | 1,903 | 0-614 | | iii: | | 
MS. Denmark”"| 30zt | teap-tago | sss | 0-100 | spe | somber a Working | Total 
| | Dis- | of Days| Total | LHP tion of | Engines| Pro- Ships’ Expenses, | Expenses 
—_—_ place- |inCom-| Mileage. | ““~""* Fuel | with ipellers | Auxi- excluding | excluding 
Taste 1V.—Expenses for Maintenance and Repairs of ment. mission. | Oil, in | Auxi- | and | liary |Winches.) Fuel Oil. | Fuel Oil. 
Main and Auziliary Engines and Auziliaries, | | Tons. = 3 Mach- | 
including Survey for Everu Fourth Year. | | | | Poona ” | | | 2 | £ 
| | | | e | 
| | £per i : ! : 7 
Name of Vessel. | Built. Period. | £ Yearly. | IH.P. | Cargo ship, about | | | | | 
Yearly. 10,000 tons dead- | | | | 
weight we -.| 12,050 360 | 43,820 2,800 1,780 | 258 | 31-6 388 63-2 431 i ei 
ee ee — ee | | | | 
8. Teneriffe ..| 1022 | 1922-1980 | 1,188 0-367 | Passenger ship 8,060 | 345 | 51,125 | 4,200) 2,160| 238 | 51-6/ 229 | 17-3 | 493 1,023-9 
M8. Thalatta a 1033 1923-1990 | 894 ©-208 | casstinn wenesl, shout | | | | | 
M.S. Tennesse ..| 1922 | 1923-1930 892 0-287 : ; . 
MS Toursine'| dgos | ipseugss | S82 | 0287 | "600 tons deadweight | 950 | 344 | 26600| 750] 250| 127 | 8-0| 96-2] 30-8 | 115-4 367-0 
M.S. Trianon ::| 1926 | 1926-1930 754 | 0-148 ! ; | 
> ie --| 1926 1927-1930 | 398 0-133 f sh b Sideaie a 
M.S. ore type of ship, number of decks, and arrangement of| economy. Fig. 154 shows a graph of the vibrations 
MS. —— ant —_ ten 4 nas 4 = | accommodation, and in the ships fitted with this type|in a single-screw, Diesel-engined, passenger ship, 
M.S. Batavia ..| 1922 | 1923-1930 103 0-103 | of engine the accommodation is quite adequate. If | designed according to the modern method of calculating 
MS. ee Nel- (ney pacoeenet | sia |. particularly low engine-casing is desired, a four| vibrations. In Fig. 15z is shown a graph for a sister- 
a 27- | o | Oat | chats, single-acting Diesel plant is to be preferred, such | ship fitted with modern four-cylinder, triple-expansion 
Lincoln | 1929 | 1929-1930 | 441 | 0-095 | as that installed in the M.S. Reina del Pacifico, built | engines well balanced, and accepted in every respect 
8. Borgny  ..| 1980 1988-1990 | 144 | 0-107 | by Messrs. Harland and Wolff, where the available | as an irreproachable passenger vessel free from vibra- 
MS. Braker || 1998 | 19201030 | 245 | cosa | engine-room deck height measures 35 ft. from the base| tion. Fig. 15c represents the vibrations in a single- 
MS. Cometa ::| 1921 | 1922-1929 | 700 0-269 | line. A feature of the fast ocean passenger liner is| screw cargo steamer fitted with geared turbines. The 
= — = ete nol 0-311 | its ability to reverse instantly from full power ahead | vibrations are measured at the forward and after ends, 
a ii pepe re ee * 0-180 | to full power astern. This has proved to be of great| and the larger deflection ascertained aft shows that 
| importance in navigating the icebound Hudson river | impulses from the propeller are the principal cause of 
up, and the exhaust gases are perfectly silenced, so | to and from New York, and has ensured an increase | vibration. All the ships belong to the fleet of one of 
that no silencer after the boiler is necessary. The | of safety for ship and passengers in crossing that part | the prominent Danish shipping companies. 
use of exhaust boilers is particularly advantageous for | of the North Atlantic where fogs and icebergs are liable| Diesel Engines for Warships.—Diesel machinery will 
the heating, cooking, and hot-water service in passenger | to be encountered. undoubtedly, in the future, be adopted for light 
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cruisers operating over long distances from their base. 
The new German cruiser Ersatz Preussen is the first of 
this type. The single-acting, two-stroke trunk engine 
is particularly suitable for this purpose, and Messrs. 
Burmeister and Wain are at present constructing a 
small plant of this type of engine aggregating 2,200 
b.h.p., for a single-screw passenger ship. 

Engines of the same type can to-day be constructed 
up to 10,000 b.h.p. per unit. The revolutions, about 
350 per minute, and the weight, including thrust- 
block about 36 lb. per brake horse-power. 

Tramps and Cargo Liners.—The most important 
types are undoubtedly the ordinary tramp and the 
cargo liner. When trade is poor and freights low, 
the ship best able to withstand competition is one 
that, with the same principal dimensions has the 
largest cubic capacity, largest deadweight capacity, 
highest speed, and the most economical cargo-handling 
facilities. This is undoubtedly the Diesel-engined 
ship, owing to (1) fuel consumption being small at 
sea as well as in port; (2) large cruising radius, per- 
mitting the owner to charter solely from the point 
of view of freight without. considering bunkering ; 
(3) the engine room can conform with the minimum 
requirements of the class, and the fuel does not take 
up valuable cargo space; (4) the speed of the ship 
does not depend on hard manual labour; (5) the 
machinery is more simple than modern steam machi- 
nery, and can be maintained by the engine-room 
staff during the time of loading and discharging in 
port at a very small cost. Proof of this is found in 
the number of orders placed by leading Scandinavian 
shipowners in recent years, viz.:—The East Asiatic 
Company, 26 ships; Wilh. Wilheusen, 34 ships; 



































Fred Olsen, 21 ships; A/B Brostroms Linieagentur, 
27 ships. It is worth noticing that the speed of motor- 
ships has increased year by year, the reason being their 
small fuel consumption and small engine-room space, 
allowing engines of high horse-power to be installed 
without reducing the cargo space and the deadweight 
capacity correspondingly, thus enabling the owner to 
obtain high rates, and the ship to perform more trips 
per year, thereby increasing the earning capacity of 
the vessel. 

Any shipowner contemplating additional tonnage 
can readily verify these figures, but information regard- 
ing the maintenance costs is not generally made public. 
A praiseworthy exception is the “‘ Blue Funnel Line,” 
as Major the Hon. L. H. Cripps, one of the directors of 
that line, gave to the members of this Institution last 
year,* some very valuable comparisons for the main- 
tenance cost of ships fitted with steam engines, steam 
turbines, and Diesel engines. Scandinavian ship- 
owners have furnished me with some information 
regarding the maintenace costs for motorships over 
a number of years. The figures in Table III are 
furnished by the East Asiatic Company, and those 
in Table IV by Norwegian shipowners. When com- 
paring the figures of these two tables, it is important 
to notice that the costs given in Table III include the 
total costs of maintenance and repairs of the engines, 
as well as the deck machinery and stores; whilst the 
figures in Table IV give the costs of maintenance and 
repairs of the machinery, but do not include any 
expenses to deck machinery, nor stores. Table V shows 
the expenditure on the upkeep and running of the 
engines for three different classes of motorships belong- 
ing to one of the largest Danish shipping companies. 
In comparing these expenses with the corresponding 
figures for steamers, it should be remembered that the 
maintenance costs of the hull for motorships are less 
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than for steamers, as corrosion of a steamship’s plating 
is always found in way of steam-pipes, around steam 
winches, in the coal-bunkers, and under the boilers. 

It is natural that all progress towards economy in 
coal consumption and the easier handling of the coal, 
which add to the competitive power of the coal-fired 
steamers as against the Diesel-engined ships, should 
be viewed with interest in a coal-producing country, 
but it is not easy to see why the advocates of steam 
generated by oil are equally favoured. Great efforts 
have been made, in recent years, to improve the 
economy of the oil-fired steam plants from about 
0-93 Ib. to 0-65 lb. per b.h.p. for the steam-driven 
plants of fast-running passenger liners, and the leading 
steam engineers expect a further reduction to about 
0-56 lb., though even the latter figure is about 50 per 
cent. higher than that for corresponding marine Diesel 
plants. The higher initial cost of the Diesel machinery 
in relation to the steam plant, the interest thereon and 
the depreciation, have been referred to in many papers 
on steam versus the Diesel engine. It is not intended 
to give comparative prices of steam and Diesel engines, 
as the way to ascertain these is by comparing tenders 
when new tonnage is to be ordered, but attention 
may be directed to a fact in favour of the Diesel 
engine. Should the initial cost of the Diesel plant 
be the higher, the difference means, in these days of 
unemployment, more work for the _ shipbuilding 
countries, whilst on the other hand, oil-fired steam 
plants in service entail wasting fuel oil, which is only 
to the advantage of the oil-producing countries. In 
conclusion, it may be noted that at the present stage 
of the marine Diesel engine it is adaptable to all types 
of ships from a 35-h.p. engine, such as is used in fishing 
craft, to a 20,000-h.p. plant, as installed in the M.S. 
Britannic. In fact, the Diesel engine should be 
adopted when employing oil, and the steam engine when 
burning coal. 


THE RUSS INDUCTION FURNACE. 


THE induction type of electric furnace is virtually a 
transformer, the primary coil of which is of normal 
design and is supplied with current in the ordinary 
way. The secondary, on the other hand, is formed by 
the metal bath, the heat generated in which, by the 
current induced when the primary circuit is closed, 
is sufficient to bring the metal to a molten con- 
dition. This principle has been employed in practice 
for melting iron and steel for some 30 years, but it 
was not until 1914 that it was first introduced in 
Germany for dealing with non-ferrous metals, especially 
brass. Until recently, moreover, the capacities of these 
furnaces have been limited to some 300 kg. (6 cwt.), 
so that in the larger foundries a number of units had 
to be installed. This resulted in high capital and labour 
costs, while there was the added disadvantage that the 
efficiency of the equipment was low. 

The Russ induction furnace, which is manufactured 
by Messrs. Industrie Elektro-Ofen G.m.b.H., Kaiser 
Friederich Ufer 37, Cologne, has been designed with 
a view to overcoming these drawbacks. It has 
a normal capacity of 600 kg. (12 cwt.), and is 
capable of dealing with all types of non-ferrous metals. 
An important feature is that the furnace can be supplied 
from the ordinary mains through a Scott-connected 
transformer, so that the out-of-balance loading, which 
was often an unfavourable feature of these furnaces 
when connected to one phase only, is avoided. In 
spite of its large output, it is also stated that the 
power factor of the Russ furnace averages some 
70 per cent., and that its energy consumption is about 
20 per cent. less than that of the more usual types. 

The construction of the furnace will be clear from 
Figs. 2 and 3, and, as will be seen, the hearth chamber 
is of crucible shape, and is equipped with two melting 
channels, which surround the primary coils of the 
transformers. On starting, the metal in these channels 
is melted, and owing to their unsymmetrical arrange- 
ment, is caused by the Thomson effect to be forced 
into the hearth chamber. At the same time, the 
mutual induction of the two secondaries causes the 
metal to be circulated and the whole of the furnace con- 
tents to be set in rotation. The furnaces illustrated in 
Fig. 1 have a capacity of 2,000 kg. (40 cwt.), and are 
installed in a foundry where ten other similar furnaces, 
each with a capacity of 1,500 kg. (30 cwt.), are in use. 
Assuming 20 charges in the twenty-four hours, the daily 
output of brass is, therefore, 300,000 kg. (300 tons), the 
loss in metal being only about 0-5 percent. The furnaces 
are supplied from a 500-volt 50-cycle three-phase system, 
and have an electrical loading of 250 kv.-a. The current 
consumption for brass is from 170 to 180 kw. hr. per 
ton. The lining is made of special refractory material, 
and has an average life of 5,000 heats, though in some 
cases one lining has withstood as much as 10,000 heats. 














CALENDAR.—We have received a monthly tear-off 
calendar from Messrs. Brook Motors, Limited, Empress 
Works, Huddersfield. 
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SOME PROPERTIES OF SILICON- 
ALUMINIUM BRONZES.* 
By ‘L. J. Brice, M.Sc. 


THE constitution and properties of the copper-rich’ 
aluminium-copper alloys, known generally as “ alumi- 
nium-bronzes,” and the effects of the addition of 
varying proportions of other elements, such as man- 
ganese, nickel, phosphorus, silicon, tin and zinc, have 
been studied by several investigators. The present 
research deals with the effect of silicon as an alloying 
constituent of some aluminium-copper alloys, and not 
merely as a deoxidiser. For the purposes of this 
investigation the following materials were used :— 


Electrolytic (B.E.R.) copper of high purity con- 
taining :— 


Per cent, 
Tron 0-008 
Lead 0-009 
Manganese Nil 
Aluminium Nil 
Tin see 0-017 
Antimony ... Nil 
Arsenic 0-0023 
Bismuth 0-0003 

Aluminium, containing :— 

Per cent. 
Silicon 0-10 
Iron 0-30 
Sodium 0-02 


Silicon, of the best quality obtainable at the time 
(1925) :— 


Per cent. 
Silicon - 93-7 
Iron Jin 3-58 
Aluminium 1-48 


The total weight of each charge was approximately 
5 lb. The silicon was introduced into the alloys in 
the form of a 50 per cent. aluminium-silicon alloy. 
The copper was first melted down under charcoal in 
a graphite crucible, heated in a gas-fired furnace, 
and the aluminium and aluminium-silicon were subse- 
quently added. After stirring and skimming, the 
alloys were poured at about 1,125 deg. C. into steel 
moulds of 1-in. square section, previously warmed and 
dressed with a mixture of black lead and oil. The 
compositions of the various alloys prepared are given 
in Table I. 
TABLE I.—Compositions of Alloys. 





Series | | Cop Alu- | silicon, | Iron, 
No. | Mark. | per Cent. penog ow d per Coat. | per Cent. 

1 FFS | 94-91 4:30 | — | — 
FAZ 94-40 5:40 O28 | — 

FCC 94-30 5-20 | 0-50 | 0-04 

FCI 93-80 5-20 1:00 | 0-01 

FCP 93-00 5-03 1:94 0-10 

FDO 91:60 | 4-90 3-50 | 0-10 

| FDP 90:60 | 4-70 4:59 | 0-10 

2 | FM 92-38 | 7-25 0-48 | 0-10 
FLN 91:77 7:19 0-95 | 0-09 

FLO 90-65 7-20 1-88 0-11 

FLP 89-81 7-25 2-86 0-13 

FLQ 88-76 7°74 3°43 0-12 
3 FFT 89-83 9-85 | 0-005 --- 
FFU 89-99 9-86 0-07 a 

FFV 89-93 9-86 | 0-17 | — 

FFW 89-39 10-15 0-46 0-17 

FFX 88-86 |, 10-12 0-98 0-17 

FFY 87-65 |° 10-07 2-01 0-30 

FYZ 86-10 | 9-90 3-70 0-20 





Treatment of the Alloys.—Some ingots were heated 
to about 800 deg. C. and forged down under a steam 
hammer to bars 0-75 in. in diameter. The bars were 
free from cracks. Alloys containing 5 per cent. 
aluminium and up to 1 per cent. silicon showed no 
cracks after 60 per cent. reduction by cold-rolling 
without intermediate annealing. The 1-94 per cent. 
silicon alloy cracked after 45 per cent. reduction, and 
the higher silicon alloys after 30 per cent. reduction. 
Alloys containing 7-25 per cent. aluminium withstood 
cold-working less satisfactorily. With 0-48 per cent. 
silicon, cracks appeared after 55 per cent. reduction, 
and the higher silicon alloys cracked after 47, 34, 
and 25 per cent. reduction, .espectively. Owing to 
the hardness of the 10 per cent. aluminium alloys, 
no attempt was made to cold-roll these. Some 
specimens were annealed at 800 deg. C. for 30 minutes 


in a closed gas-muffle furnace, and others quenched in | Pé 


oil from 800 deg. or 600 deg. C. The annealed 
specimens were cooled comparatively rapidly in air, 
to prevent, as much as possible, the breakdown of 
the §-solid solution, at about 540 deg. C., into the 
(@ + 5)-eutectoid—a change which is accompanied by 
a deterioration of the mechanical properties of the 
alloys owing to separation of the 5-constituent. The 





_* Communication from the Research Department, 
Woolwich, read before the Institute of Metals, London, 
on Thursday, March 12, 1931. Abridged. 





effect of slow cooling on the properties of the silicon- 
aluminium-copper alloys is considered at the end of 
the present paper. 

Brinell Hardness Tests.—Tests were carried out 
with a 2-mm. ball under a load of 40 kg. maintained 
for 30 seconds. Some of the results for the cast, 
annealed, and quenched alloys are represented graphi- 
cally in Figs. 1 and 2, on this page. With increase of 
silicon the Brinell hardness of the alloys, containing 
5 per cent. of aluminium, in the cast and heat-treated 
conditions, increased progressively from about 60 to 


Fig.1. ALUMINIUM 5 PER CENT. 
BRINELL HARONESS TESTS. 
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180-190, the increase being much more rapid with 
more than 2 per cent. silicon (see Fig. 1). With 3-5 
r cent. silicon and over, the annealed alloys are 
softer than the corresponding cast and quenched alloys, 
but otherwise the hardness numbers of the corre- 
sponding alloys in the different conditions are similar. 
With successive additions of silicon, the hardness of 
the cast alloys, containing 7-25 per cent. of aluminium, 
is increased progressively from about 80 to 240 (see 
Fig. 2). Compared with the cast alloys, the annealed 
alloys with the lower silicon contents are softer. 
Quenching from 800 deg. C. has a distinct hardening 
effect on the alloys containing 1-88 per cent. silicon 
or over; with 3°43 per cent. silicon a hardness of 








nearly 300 is obtained. The addition of silicon to 
alloys containing 10 per cent. of aluminium results 
in a very rapid hardening, thus, with only 2 per cent. 
silicon the hardness is increased from 120 to 322. 
The annealed alloys are, in general, slightly softer 
than those in the cast condition. Quenching from 
800 deg. C. has a considerable hardening effect on 
alloys containing up to 0-5 per cent. silicon, but with 
1 per cent. silicon the effect is very small. The lower 
silicon alloys are very slightly hardened by quenching 
from 600 deg. C- 


Fig.2. ALUMINIUM 7-25 PER CENT. 
" BRINELL HARDNESS TESTS. 
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TENSILE TESTS. 


Chill Castings, Aluminium 5 per Cent.—In the case 
of chill-cast alloys containing 5 per cent. of aluminium, 
in the as-cast state (Fig. 4, on this page), small quantities 
of silicon effect a general improvement, and with 
0-5 per cent., or over, there is a progressive increase of 
maximum stress (18-30 tons per square inch) and yield- 
point (5-25 tons per square inch) with decrease of 
elongation and reduction of area. With 3-5 per cent. 
silicon and over, the elongation is very poor (7:8 
per cent.). In the annealed state, with 1-0 per cent. 
silicon, or over, there is a very marked increase in 
ductility compared with that of the chill-cast alloys. 
The maximum stress of the 3-5 and 4-5 per cent. silicon 
alloys is also further increased to about 35 tons per 
square inch (Fig. 7). The properties of the quenched 
alloys are similar to those of the annealed specimens, 
the increased strength and ductility of the high-silicon 
alloys, produced by the treatment, being again apparent 
(Fig. 10). Turning to forged specimens of the 5 per 
cent. aluminium alloys, it was found that 1-0 per cent. 
silicon gives a notable increase of yield-point (25 tons 
per square inch) and maximum stress (36-4 tons per 
square inch) with small decrease in elongation (50 per 
cent.). The properties of the 1-94 per cent. silicon 
alloy are not so good. 

Chill-Castings, Aluminium 7-25 per Cent.—The addi- 
tion of silicon up to 1-88 per cent., to these alloys in 
the as-cast state, results in a steady increase of maxi- 
mum stress and yield-point, the values being higher 
than for the corresponding 5 per cent. aluminium 
alloys; with further addition of silicon the maximum 
stress falls off, although the yield-point is raised. The 
ductility of the alloys is reduced much more rapidly 
than with the 5 per cent. aluminium alloys, the elon- 
gation of the 0-48 per cent. silicon alloys being only 
39 per cent., and that of the 3-43 per cent. silicon 
alloys almost nil. In the annealed state, with increase 
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of silicon there is a steady increase of maximum stress 
and yield-point, with again a rapid decrease in ductility. 
The maximum stress of the high-silicon alloys is 
considerably higher than that of the corresponding 
chill-cast alloys. Thus, with 3-43 per cent. silicon 
the increase is from 38-2 tons per square inch to 
42-0 tons per square inch. The corresponding values 
of yield-point are lower. In the quenched specimens, 
with 0-95 per cent. silicon and over, the maximum 
stress and yield-point are somewhat higher than in the 
corresponding annealed alloys. The ductility of the 
alloys, compared with the annealed alloys, is not 
appreciably altered. The alloy containing 2-86 
per cent. silicon has yield-point 20 tons per square inch, 


Fig.13. ALUMINIUM,5 PER CENT. 
1ZOD IMPACT TESTS. 
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Fig. 14 
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maximum stress 41-8 tons per square inch and elonga- 
tion 13 per cent. In the case of forged specimens, 
with 1-88 per cent. silicon the yield-point and maximum 
stress are increased to 26 and 44 tons per square inch, 
respectively, the elongation being 25 per cent. Further 
additions of silicon appear to result in a deterioration 


TABLE VI. 





minium content, the addition of increasing amounts of 
silicon results in a much more rapid embrittlement of 
the alloys in most of the conditions tested. With 
3-43 per cent. silicon, an impact figure of only 2 ft.-Ib. 
is obtained. Quenching of the 0-95 per cent. silicon 
alloy appears to result in a marked toughening of the 
alloy. The curves obtained are shown in Fig. 14, on 
this page. : 

Aluminium 10-0 per Cent.—For alloys cast, annealed, 
and quenched from 600 deg. C. the form of the curves 
is similar. The comparatively low initial impact 


cent. silicon, and is nil with higher percentages of 
silicon. Great difficulty was experienced in preparing a 
test-piece from FFY (2-0 per cent. silicon), and FFZ 
(3-7 per cent. silicon) was too brittle for turning 
operations. Annealing results in no improvement in 
the properties of the chill-cast alloys, as is the case 
with the other groups of alloys; the values for maxi- 
mum stress are in most cases reduced appreciably. 
The ductility of all the alloys, when quenched in oil 
from 800 deg. C., is very low, the elongation being 
almost nil with 0-46 per cent. silicon or over. With 
increase of silicon content, the maximum stress increases 
from 31-8 to a maximum of 47 tons per square inch 
with 0-17 per cent. silicon and the yield-point from 


figures are reduced steadily with addition of up to 
0-46 per cent. silicon. With 0-98 per cent. silicon there 
is a sudden drop to a figure of only 6 ft.-lb. 
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Fie. 44. FFU Attoy, Stowty Cootep. x 250. 


Fie. 43. FFX Attoy Stowty CooLep. x 50. 
all cases quenching from 800 deg. C. results in a very 
marked drop in the impact figure. 


MicroscoPicaL EXAMINATION. 

A detailed interpretation of the microstructure of 
these alloys would require a knowledge of the silicon- 
aluminium-copper constitutional diagram, which has 
not been investigated. Nevertheless, the microscopical 
work carried out is of interest in elucidating the causes 


11-0 to a maximum of 26 tons per square inch with 
0-46 per cent. silicon. The results obtained from 
specimens quenched in oil from 600 deg. are comparable 
with those for the annealed specimens, With increased 
silicon the yield-point and maximum stress show a 
steady increase with decrease in elongation. 





Silicon, Tons per sq. in. 
per Cent. | 


| 
| Maximum Stress. | 


Aluminium, | 
per Cent. | 


Elongation, 
per Cent. 
on 1-265 in. 


of the sudden changes in mechanical properties which 
were observed to occur in the series of alloys with 
increasing silicon content. 

Aluminium 5 per Cent.—In the cast condition the 
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| alloys, containing up to 1-94 per cent. silicon, consist 
of the a-solid solution crystals, showing coring which 
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becomes more marked with the higher percentages of 
silicon, but which always disappears on annealing, 
giving uniform twinned crystals. With 3-5 and 4:5 
per cent. silicon, the cast alloys no longer consist of 
a only; a second constituent, probably 8, has separ- 
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A. Air cooled. 


of properties. Comparing the tensile properties of 
alloys cast and annealed, and forged and annealed, the 
greatest difference is observed with 0-95 per cent. 
silicon, in which the maximum stress is raised from 24-8 
to 32:4 tons per square inch, and the elongation from 
28-9 to 60 per cent. 

Chill-Castings, Aluminium 10-0 per Cent.—With 
increasing additions of silicon, the maximum stress of 
the alloys, in the as-cast state, remains fairly constant 
at 34-36 tons per square inch, but the elongation falls 
to a very low value (4 per cent.) with only 0-98 per 





ated, the alloys at the same time showing a marked 
increase in hardness and a corresponding change in the 
Izop Impact Tzsts. | other mechanical properties. With 4-5 per cent. 

Aluminium 5-0 per Cent.—The forms of the curves | silicon some of the grains show three sets of solutions, 
for the cast, annealed, and quenched alloys are similar. | due probably to a sub-microscopic precipitation of f. 
The results obtained are shown in Fig. 13, on this page. | Both annealing followed by air cooling, and quenching, 
There is a general improvement in toughness up to 1-94 | reduce the amount of 8 present. This accounts for the 
per cent. silicon, above which there is a fairly rapid | increased elongation and reduction of area of these 
decrease in the impact figure to just over 20 ft.-lb. | alloys, although the hardness is not greatly affected. 
with 4-5 per cent. silicon. The forged alloys give| Aluminium 7-25 per Cent.—The cast alloy containing 
greatly increased values, that for the 1-0 per cent. | 0-48 per cent. silicon consists mainly of a, exhibiting a 
silicon alloys being 88 ft.-lb. ‘slightly cored structure, together with traces of £. 
Aluminium 7-25 per Cent.—With the higher alu- | Associated with 8 there was also observed, under high 
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magnification, another constituent of pale ivory’colour, 
and in the form of small, rounded, and elongated grains. 
This may probably be 8 formed by the partial break- 
down of 8. It occurs in other alloys examined, and 
although proof of its identity with the copper-alu- 
minium 6 solution is not definite, it will be referred to 
as the 3 constituent. With increase of silicon more 
8 and & appear, giving harder alloys, until at 3:4 
per cent. silicon the ground mass is wholly 8, with 3 
in the form of globules uniformly distributed over the 
field. This is evidently the cause of the marked increase 
in hardness and deterioration of mechanical properties 
previously noted. Fig. 28, on page 499, depicts the 
FLQ alloy, containing 3-43 per cent. of silicon, forged 
and annealed. The magnification is 50 and the etching 
reagent is acid ferric chloride solution. 

Aluminium 10-0 per Cent.—The cast alloys containing 
up to 0-46 per cent. silicon show a normal a + fstruc- 
ture, typical of 10 per cent. aluminium-bronze. Anneal- 
ing at 800 deg. C., followed by air-cooling, produces 
somewhat coarser structures, but the relative amounts 
offa and § are not appreciably altered. The low silicon 
alloys quenched from 600 deg. C. show structures 
similar to those of the annealed alloys. Quenching 
from 800 deg. C. greatly increasés the proportion of 
8 present, the free a remaining in the form of needles 
and decreasing in amount with increase in silicon con- 
tent. With 0-98 per cent. silicon the cast alloy shows a 
ground ‘mass of 8 with some a needles:) Annealing 
and quenching from 600 deg. ‘C. affects slightly the 
separation of a, ‘especially ‘in and about the grain 
boundaries of 8 (Fig. 35, page 499), but the proportions 
of a and’8 are not much altered. $ 

The Effect of Slowly Cooling the 10 per. cent. Alu- 
minium Alloys from the Temperature of Annealing.— 
The alloys were maintained at 800 deg. C. for 30 
minutes, and then allowed to cool in the furnace at the 
rate of 2 degrees per minute. The properties of the 
alloys are given in Table VI (page 499.) The serious 
deterioration of the mechanical properties produced 
by slow cooling is clearly indicated; the lower silicon 
alloys are rendered harder, whereas the alloy contain- 
ing 0-98 per cent. silicon is softened slightly. Typical 
structures are shown in Figs. 43 and 44, on page 499. 
Whereas in the air-cooled alloys,’ containing up to 
0-46 per cent. silicon, the ‘dark etching constituent (8) 
appears ‘homogeneous, in the ‘corresponding slowly- 
cooled alloys, the dark areas show a distinct duplex 
structure, indicating the breaking up of 8 into a + & 
eutectoid. Fig.’ 44, for instance, represents alloy 
FFU slowly cooled in the furnace from 800 deg. C. 
The magnification is 250 and the etching reagent acid 
ferric chloride solution. With increase of silicon the 
amount of pro-eutectoid a is reduced and the structure 
of the eutectoid becomes finer. In the alloy FFX, 
containing 0-98 per cent. silicon, it will be seen that the 
pro-eutectoid “a has separated out ‘in uniformly dis- 
tributed grains (Fig. 43), whereas in the air-cooled alloy 
(Fig. 35, on’ page 499) the a appears mainly as very 
small particles grouped near the grain boundaries of 
the § solid solution. Moreover, occurring as isolated 
star-Shaped particles in the eutectoid, or in larger 
groups near the a-grain boundaries, a pale ivory 
constituent probably massive 8, and identical in 
appearance with that previously noted in several other 
alloys, is also seen. Fig. 43 shows alloy FFX slowly 
cooled in the furnace from 800 deg. C., and Fig. 35 
the cast and annealed alloy cooled in air. Here, again, 
the etching reagent is acid ferric chloride in both cases. 








British STANDARD SPECIFICATION FOR PORCELAIN 
Insutators.—The British Engineering Standards 
Association has issued an important revision of its 
specification for porcelain insulators for overhead power 
lines. The 1922 edition was limited in scope to insu- 
lators suitable for use on lines of voltages up to 150 kv., 
whereas the new specification is applicable for voltages 
up to 350 kv. The most important feature of the new 
specification, apart from its extended scope, is the 
table of test voltages, which differs in several respects 
from the table in the old specification. The insulators 
are identified by arbitrary ‘‘ rating numbers,”’ for each 
of which a series of tests has been laid down. The 
table does not attempt to establish a rigid relationship 
between the test voltage and the working voltage, 
since in practice this relationship is a variable factor, 
largely influenced by climatic conditions. In a separate 
table, however, a recommendation is given regarding the 
circuit voltages, for which the lower-voltage sizes of 
insulators are suitable, since experience has shown that, 
for these particular sizes, the insulators may normally 
be satisfactorily assigned to certain definite circuit 
voltages. For all the higher voltages there is no definite 
instruction with regard to the relation between the 
size of insulator and the circuit voltage, but a formula, 
internationally agreed upon by the International Electro- 
technical Commission, has been given as an indication 
of the maximum circuit voltage to be associated, under 
any conditions, with a particular size of insulator. Copies 
of the specification, designated No. 137—1930, may be 
obtained from the B.E.S.A., Publications Department, 
28, Victoria-street, London, S8.W.1, price 2s. 2d. each, 
post free. 





PRECISION MEASURING INSTRUMENT. 


CONSTRUCTED BY MESSRS. FORTUNA-WERKE, SPEZIALMASCHINENFABRIK A.-G. 
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PRECISION MEASURING INSTRU- 
: MENT. 

At the recent Leipzig Fair, Messrs. The Fortuna- 
Werke Spezialmaschinenfabrik A.-G.,. of Stuttgart- 
Cannstadt, exhibited a number of examples of their 
precision measuring instruments, many of which embody 
the Hirth Minimeter.' A section through this apparatus 
is given in Fig:-2; above, from which it will be seen that 
it consists essentially of a rod a, with a hardened ball or 
anvil at the bottom, which rests upon the work piece. 
A groove 6, in which the lower knife-edge of a diamond- 
shaped distance piece engages, is formed in the top of 
the rod. ' The travel of the latter is limited to protect 
the instrument from damage by the collar shown, 
the height to which the rod can move being regulated 
by the adjustment of the screw A. At its upper end, 
the distance piece engages with a groove c formed 
in the block d. A second groove is formed in the 
upper face of this block, and registers with a fixed 
fulcrum f, the upper and lower knife edges in the 
block being 1 mm. out of line. The distance piece is 
held in position by the spring g, anchored to the block, 
and it will be clear that if the rod a is moved with 
respect to the casing, the block will be tilted. The 
finger of the instrument is attached to the block, 
as shown, the distance between the fixed knife edge 
and the scale being 100 mm. The block is actually 
made in two parts, clamped together, so that the 
distance between the upper and lower knife edges can 
be adjusted, before the instrument leaves the works, 
to give an exact multiplication of 100 to 1. Provision 
is also made as shown for altering the height of the 
fixed fulcrum for regulating the zero position. The 
instrument is first set by using it on a parallel end- 
gauge, plug gauge or standard piece, and then against 
the part under test. It is stated that the difference 
between the two is then ascertainable to within 
0-0002 in. It may be added that all the working parts 
are of best quality hardened steel, and are enclosed 
in a dust-proof steel casing. The scale is very open 
and easy to read, an operation which is assisted by 
providing the pointer with a red disc. Two triangular 
shaped green indexes are also provided, which can 
be moved to any part of the scale, so as to indicate 
plus or minus tolerances. 

An interesting application of the Minimeter is shown 
in Fig. 1, which illustrates a combination instrument for 
testing the distance between the gudgeon-pin hole and 
the piston head or the pistons of internal-combustion 
engines, as well as whether the axes of this hole and 
of the piston are truly at right angles. It consists 
essentially of four arms, which, as will be seen, are 
mounted on a common vertical column. The upper- 
most arm carries a Minimeter, which in general principle 
is similar to that described above, but, in addition, it 
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is provided with a small hand lever, so that the rod 
carrying the anvil can be lifted. The holder in which 
this Minimeter is carried can be displaced horizontally 
by a five-screw adjustment, in order to bring its pin 
over the highest point when testing coned pistons, 
while a fine vertical adjustment of the Minimeter itself 
is possible by turning the screw visible just above the 
anvil. 

The piston is mounted on an arm on which a plug is 
provided to register with the gudgeon-pin holes. It 
is held vertical by bringing the plate shown on the left 
into contact with the side of the piston, the plate being 
adjustable horizontally to accommodate different sizes 
of piston. The latter is pushed on to the rod until its 
lower end comes into contact with an adjustable stop 
on the bottom arm shown. The upper portion of the 
piston is then in contact with the anvil of the horizontal 
Minimeter shown, which is carried on the fourth arm, 
and if the gudgeon-pin hole is exactly at right angles 
to the axis of the piston, this Minimeter will read 
zero. This Minimeter is, of course, provided with 
mechanism for transmitting the movement of the anvil 
through 90 deg. All four arms are adjustable in the 
vertical direction on the column to suit different 
sizes of piston, and are held in their correct relative 
positions by a feather running the whole length of the 
column. 

The method of using the’ instrument is to place 
an accurately-finished master piston on the plug, 
and to make the necessary adjustments until both 
scales read zero, the adjustment for the horizontal 
Minimeter being obtained by altering the distance to 
which the stop on the bottom arm projects. The anvil 
of the vertical Minimeter is then raised by the hand 
lever, the master piston removed, the piston under 
test substituted and the pin lowered. Any error in 
the distance between the gudgeon-pin hole and the 
piston head will then be indicated, while at the same 
time the horizontal Minimeter will show if the axes 
of the gudgeon-pin holes and the piston are truly 
perpendicular. 








Tue InstITUTE oF TRANSPORT.—A detailed provisional 
programme of the forthcoming tour and congress of the 
Institute of Transport in Italy has recently been issued. 
Members will leave London at 4 p.m. on Saturday, 
May 30, arriving at Como on the afternoon of the 
following day. They will proceed by motor coach to 
Milan on June 1, where a discussion of a paper by Mr. 
M. Semenza will take place. June 3 will be spent in 
Venice, June 4 and 5 at Florence, and June 7, 8, and 9 at 
Rome, where a further paper will be discussed and visits 
will be made to suitable w. wate of interest. June 11 will 
be spent at Genoa, and the port will be visited, and June 
12 will be spent-at Turin, from which the return journey 
will be made, after a visit has been paid to the F.1.A.T. 
Works. Members are due back in London on the evening 
of June 14. 
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THE WEST INDIA DOCKS 
IMPROVEMENTS. 


Tue first stone in the construction of the original 
West India Docks was laid on July 12, 1800, and 
a contemporary inscription states that they were 
constructed ‘“‘at the expense of public-spirited 
individuals under the sanction of a provident 
legislature and with the liberal co-operation of the 
Corporate Body of the City of London for the 
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companies, and were completed in 1806 and 1868, | 
respectively, but the owners of the East India Dock | 
were amalgamated with the West India Dock 
Company in 1838. The Millwall Docks, however. 
remained in separate ownership until the Port of 
London Authority was constituted in 1909, when the 
whole of the docks in the London area were brought 
under the unified control of that body. 

The West India Docks were constructed at a time 
when nearly all goods were liable to Customs duties, , 


docks were constructed first and opened for business | sugar trade, not only from the West Indies but from 
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distinct purpose of complete security and ample|and then handled large quantities of such com- 
accommodation (hitherto not afforded) to the} modities as sugar, rum, coffee, spices, and various 
shipping and produce of the West Indies at this|classes of timber. Some of the goods formerly 

















Fie. 23. Sipe Watt or BELLMOUTH PAassAGE UNDER CONSTRUCTION. 

















Fig. 24. Swine FoorsripGe OvER BELLMOUTH PassaGE. 


wealthy port.” The present import and export | imported are not now of great importance, but the 


ia September, 1802. The Act authorising the many other parts of the world, is still centred on the 
construction of the West India Docks also gave the | West India Docks, many thousands of tons of this 
Corporation of London powers to construct a|commodity being stocked in the warehouses there. 
canal from Limehouse Reach to Blackwall Reach, | Practically the whole of the rum imported into this 
and the City Canal, as it was called, was cut through | country passes through these docks, which are also 
the low marshland to the south of the West India | the home of the important London hardwood trade. 
Docks and opened for traffic in 1805. The canal,|They also handle an extensive seasonal trade in 
however, was not a financial success, and it was/| dried fruits, as well as fresh fruits, which are now 
.cquired in 1829 by the West India Dock Company, | imported in greater quantities than was formerly the 
who widened it to form a dock, which was used for| case, owing to the better methods of transport 
the discharge of timber vessels and for the storage | which have resulted from scientific research. 

of floated timber. This dock, then known as the| The improvements at the West India Docks, 
South West India Dock, was developed and enlarged | which we are about to describe, were first referred to 
in 1870, to give a water area of 29 acres. The} in a report prepared by Mr. (now Sir) Frederick 
East India Docks to the north-east, and the Millwall | Palmer, K.C.M.G., C.LE., M.Inst.C.E., then Chief 
Docks to the south, were constructed by separate | Engineer to the Port of London Authority, and 





jand July, 1929. 
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published in 1911, in which the whole of the improve- 
ments considered necessary to bring the Port of 
London into line with modern requirements were 
outlined. Most of this work has since been carried 
out under Sir Frederick Palmer, his successors, Sir 
Cyril Kirkpatrick, and Mr. Asa Binns, M.M.Inst.C.E., 
as well as the New Works Engineer of the Authority, 
Mr. F. W. Davis, M.Inst.C.E.. Important items 
were the construction of the King George V Dock 
adjoining the Royal Albert Dock, opened in 1921. 
and the Tilbury Docks extensions completed in 
1929, both of which have been dealt with in con- 
siderable detail in ENG@rnerrtnc. The work at 
the West India Docks, which, like the other work 
mentioned, has been carried out to the designs 
and under the direction of Sir Frederick Palmer, 
assisted by his partner, Mr. E. J. Buckton, M.Inst. 
C.E., of Messrs. Rendel, Palmer and Tritton, 55, 
Broadway, Westminster, S.W.1, completes the pro- 
gramme for the time being. 

The work was divided into four contracts, of which 
the first covered the construction of the connecting 
passages between the Import and Export Docks, 
between the Export Dock and the South Dock, and 
between the South Dock and the Millwall Dock. 
These three passages are known, respectively, as 
the Bellmouth Passage, the Middle Cut and the 
Millwall Passage. A concrete dam was also con- 
structed across the Limehouse (City Arms) entrance 
to the South Dock at the western end under this 
contract, which included, in addition, a certain 
amount of road and railway diversion work, the 
provision of swing bridges over the Bellmouth and 
Millwall Passages, and other incidental work. This 


| contract, which was carried out by Messrs. Charles 
' Brand and Son, was commenced in March, 1926, 


and completed in June, 1928. The second con- 
tract, which was carried out by Messrs. Sir Robert 
McAlpine and Sons (London), Limited, covered the 
construction of a new entrance lock at the eastern 


‘end of the South Dock, the extension of the latter by 


the inclusion in it of the old South Dock Basin, the 
filling up of passages between the Junction Dock 


‘and the South Dock and between the Blackwall 


Basin and the Export Dock, and the construction 
of a rolling-lift bridge to take vehicular and pedes- 
trian traffic over the new entrance. The whole of 
this work was carried out between September, 1927, 
The two remaining contracts 
covered road and railway construction work and 
improvements to the sheds and quays, these con- 


| tracts being carried out by Messrs. Charles Brand 


and Son and Messrs. A. Jackaman and Son, Limited, 
respectively. 

The object of the passages between the docks was, 
of course, to facilitate the movements of ships 
between the docks, and this work was carried out 
first in order to avoid the isolation of the docks 
during the reconstruction of the South Dock 
entrance. The southernmost of the new passages 
also,enabled ships to pass directly from the Millwall 


| Docks to the West India Docks, formerly under 


separate ownership, instead of making a long circuit 
by the horseshoe bend of the river round the Isle 


iof Dogs. Fig. 1, on Plate XXVII, is a key plan 
|of part of the dock system before the alterations 
| were carried out, and the positions of the three 


passages are shown in the key plan, Fig. 2. 
Details of the Bellmouth Passage between the 
Import and Export Docks are _ illustrated in 
Figs. 3 to 6, on Plate XXVIII, and from the 
plan, Fig. 3, it will be seen that it has a width of 
210 ft. at the Import Dock end, and of 80 ft. at the 
Export Dock end; the length of the passage is 
333 ft. For the construction of the passage, trenches 
were formed by driving steel sheet piling in front of 
and behind the old dock walls to enclose the area 
required for the construction of each of the knuckles. 
The trenches were kept dry by pumping, and when 
the knuckles had been carried up, the side walls 
were constructed in trenches in a similar manner. 
Fig. 23, annexed, shows this work in progress. 
The dumpling between the walls of the cut was 
excavated partly by grabbing and partly by dredging. 
The Bellmouth Passage is crossed by an electrically- 
operated swing footbridge, a photograph of which 
is reproduced in Fig. 24, on this page. This bridge, 
which was supplied by Messrs. The Horseley Bridge 
and Engineering Company, Limited, has two 
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cantilever spans each 55 ft. in length from gd | 
pivot to the centre line, the width being 8 ft. 6 in., | 
and the minimum headroom 6 ft. 6in. Details of its | 
design and construction are given in Figs. 7 to 10, 
on Plate XXVII. 
The constructional methods employed for the | 
Middle Cut and Millwall Passage were similar to | Fie. 26. Removine DumpLinG FROM MILLWALL PassaGe. 
those used for the Bellmouth Passage and call for | 
no particular comment. The Middle Cut is 350 ft. | — Hon = 
wide and 180 ft. in length, while the corresponding | E P 
dimensions of the Millwall Passage are 479 ft. long | ool 
and 80 ft. wide. Figs. 11 to 16, on Plate X XVII, i 7 Yh ae 
show details of this passage, while Fig. 26, on this | f; H y 4 ; ig’ 
page, shows the work of removing the dumpling in | ay, + 
progress. The passage is crossed by a swing bridge | 
formed by a single span of 118 ft. radius, the width | 
between the centre lines of the booms being 29 ft. | 
and the minimum headroom 16 ft. Details of the | 
bridge, which was constructed by Messrs. The | 
Horseley Bridge and Engineering Company, Limited, | 
are given in Figs. 17 and 18 on Plate X XVII, and | 
in Fig. 25, annexed. From the last, it will be | 
seen that it carries a single railway track and | 
roadway, with a footway supported on brackets | 
on one side of the main structure. It may be noted, | 
however, that the railway is paved with wood | 
blocks flush with the heads of the rails, so that | 
it can be used for vehicular traffic, and that | 
the part at present occupied by the roadway is | 
designed so that another railway track can be pro- | 
vided in the future, if necessary. The bridge is | 
operated by hydraulic power. Below it a concrete | 
invert was formed to accommodate two subways for 
pipes and cables, respectively, the subways being | 
reached by vertical shafts at each end, as shown | 
in the transverse section, given in Fig. 13. The | 
subways and shafts are 6 ft. in diameter and are ; 
constructed of Armco iron. A 3 ft. 6 in. cast-iron | j 5 ¢ 
pipe sewer also crosses the passage in the invert | ; y 3 vii 
between the two subways. | 
The dam across the old Limehouse (City Arms) | 
Entrance was constructed in the dry, by enclosing | 
the inner gate chamber of the lock between two | 
rows of steel sheet piling, fi'ling being deposited | constructed to carry the railway tracks and road |are directly coupled to self-starting synchronous 
outside the sheeting and timber strutting being| traffic over the old entrance, which now acts|motors of 360 brake horse-power running at 
employed in the intervening space. This stage of|as a channel connecting the docks with the im- | 167 r.p.m., and supplied with three-phase current 
the work is clearly shown in Fig. 27, annexed.| pounding station. A view of the interior of | at 440 volts and 50 cycles. The motors were con- 
After pumping out the cofferdam thus formed, the} the latter is given in Fig. 28, on page 503. The | structed by Messrs. Lancashire Dynamo and Motor 
old timber gates were removed and the concrete| plant installed consists of three twin-impeller | Company, Limited, and the rotor starters employed 
for the dam put in in mass. Three filling and two| horizontal centrifugal pumps, constructed by | are of the automatic contactor type operated by 
emptying conduits, with penstock chambers for) Messrs. Worthington-Simpson, Limited, which are | push-button control from convenient positions close 
controlling the latter, were formed in the dam, which | together capable of discharging 10,400,000 cub. ft. | to the motors. 
is shown in Figs. 19 to 22, on Plate X XVII. |of water into the dock in a period of four hours,; The primary current supply to the station is at 
Spanning the old entrance lock on the river} commencing two hours before high water neap tide. | 6,600 volts and is controlled by two incoming-feeder 
side of the dam an impounding station was con-| By this means the level in the dock can be main-| panels each capable of handling the current for 
structed, as shown, this work being carried out | tained at 12-5 ft. above datum. The suction pipes | the three sets. These incoming-feeder panels are 
by the Port of London Authority directly, while | are 74 in. in diameter and the common discharge | used in conjunction with two transformer panels 
on the dock side, reinforced-concrete decking was | pipe of each set is 72 in. in diameter. The pumps |for controlling the high-tension side of the two 




















Fie. 27. TEMPORARY COFFERDAM AT LIMEHOUSE ENTRANCE. 
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transformers by which the voltage is stepped down to 
440. These transformers, which are each of 890 
kv.-a. capacity, are of the oil-immersed self-cooled 
core type, by Messrs. C. A. Parsons and Company. 
The low-tension switchgear comprises two trans- 
former panels, three main pump-motor panels, and 
two panels for auxiliary machines. All the switch- 
gear is of the Reyrolle ironclad oil-immersed type. 
For charging the impounding pumps, two 13} in. 
by 12 in. two-throw valveless exhaust pumps, visible 
in Fig. 28, are provided, and in the discharge pipe 
of each main pump is fitted a 72 in. hydraulically 
operated sluice valve constructed by Messrs. Glen- 
field and Kennedy, Limited. Apparatus is provided 
for indicating and recording the level of the water 
in the dock and in the river, and also for indicating 
the difference between the two levels. 


(To be continued.) 








CHAPTERS IN NAVAL AND MARINE 
ENGINEERING HISTORY— xX. 
By Engineer Captain Epaar C. Smrru, O.B.E., R.N. 


WuiLe none of the early marine boilers have been 
preserved, a few early engines are still in existence, 
and in the Science Museum, South Kensington, 
can be seen a fine collection of models of both paddle 
engines and screw engines. Many of these are 
beautiful examples of the model-maker’s art, and 
they recall a period when marine engineering was a 
flourishing industry on the Thames. The models 
are well described in the catalogues of the Marine 
Engineering Collections, in which are also useful 
notes on the progress of marine engineering. If 
further information on the subject is desired, no 
works are worth more study than those of John 
Bourne. In their day Bourne’s writings enjoyed a 
great reputation among engineers, and no reader 
can but admire the industry displayed in their 
compilation. Bourne himself was a pioneer in 
various ways, but it is by his books he is best known. 
His Treatise on the Steam Engine, first published in 
1846, had gone through five editions by 1861. His 
Treatise on the Screw Propeller first appeared in 
1852. We also owe to him A Catechism of the 
Steam Engine and Recent Improvements in the 
Steam Engine, 1865. 


FREDERICK PALMER, K.C.M.G., C.I.E., 





M.INST.C.E., CONSULTING ENGINEER. 





INTERIOR OF IMPOUNDING STATION. 


Bourne’s books were well illustrated, and in the 
treatises on the steam engine and the screw-propeller 
are to be found three plates of (1) direct-acting 
paddle engines, (2) geared screw engines, and (3) 
direct-acting screw engines. The engines of all 
the leading makers—Maudslay, Penn, Napier, 
Miller, Watt, Rennie, Seaward, Tod and Macgregor, 
Thomson, and of Scott and Sinclair—are all shown, 
as well as the pendulum engine of Ericsson and the 
disc engine of Bishopp. The three plates thus form 
a valuable record of the principal designs of early 
marine engines. But though Bourne included 
some 45 engines, he did not, by any means, exhaust 
the subject, for there was, indeed, an almost endless 
variety of designs. Cylinders were sometimes 
vertical, sometimes horizontal, sometimes inclined 
upwards, sometimes inclined downwards. One 
classification of the types of engines divided them 
into the three groups: (1) those with parallel 
motion, (2) those with guides, and (3) those with 
oscillating cylinders, but the briefest examination 
of the many engines described by Bourne will show 
that there was little to be gained by attempting to 
classify them. 

By far the most interesting of all paddle-wheel 
engines, from the historical point of view, was the 
side lever engine, which was but a modification 
of Watt’s land engine. With a side-lever engine 
it would be a simple matter to trace the history of 
Watt’s master patents of 1769, 1782 and 1784, 
which completely revolutionised the practice of 
steam engineering. No marine engine, it is true, 
was fitted with an overhead wooden beam, or with 
the sun and planet motion, or with tappet gear 
for working the valves, but the mode of action of 
the side lever engine was exactly that of the beam 
engine as Watt left it. It is perhaps scarcely realised, 
to-day, how strong was the adherence of the early 
marine engineers to the ideas of Watt. Shortly 
after Peter Ewart, the first chief engineer of 
Woolwich Dockyard, died, James Walker, referring 
to him in his presidential address to the Institution 
of Civil Engineers, said, “‘ His knowledge of machines 
and particularly of the steam engine, was very 
intimate. His admiration for Watt, and his 
practice at Soho, inclined him to view, with some 
degree of scepticism, any innovation in the engine 
which he considered to have been almost perfected 
by his great master, and for the public situation 





which he held, this prejudice was probably useful, 
for the war steamers on active service are not those 
in which new schemes should first be tried.”” That 
was said in 1843, twenty-four years after the death 
of Watt. But even before Walker spoke, many 
marine engineers were breaking away from tradition, 
and with the introduction of the steeple engine by 
David Napier, the improvement of the oscillating 
engine, first by Maudslay and then more particularly 
by Penn, the invention of the Gorgon engine by 
Seaward, and the twin-cylinder engine by Joseph 
Maudslay and Field, and the introduction of various 
forms of direct-acting engines by Rennie, Fairbairn 
and others, the engine associated with the name of 
Watt gradually fell into disuse. 

All engines for driving paddle wheels necessarily 
revolved at slow speeds, and when the screw pro- 
peller was introduced, the general practice was to 
adopt one or other of the types of paddle engines, 
and drive the propeller shaft through gearing, by 
fitting a large wheel with wooden or brass teeth 
on the engine shaft, and an iron-toothed pinion 
on the propeller shaft. The Rattler, for instance, 
had a Maudslay twin-cylinder engine driving 
through such gearing, as did also the Great Britain, 
when re-engined by Penn and fitted with an 
oscillating engine. Sometimes there were three 
or four separate sets of teeth in the spur wheel. 
Napier, Tod and Macgregor, and other engineers, 
fitted screw ships with overhead beam engines, also 
driving through gearing. 

During the ‘fifties, however, the geared engine 
became superseded by the direct-acting engine 
with horizontal cylinders, revolving at higher speed 
and driving the shaft direct. Reporting on the 
type of engine most suitable for use in the Royal 
Navy, an Admiralty committee, in 1858, said 
“that, of all the variety of engines that have been 
purchased by Government for our screw ships of 
war, the following are so far superior to all others, 
that no engines of an older make should ever 
again be put on board. The engines to which they 
now refer are :— 

(1) The single piston-rod engine, with the con- 
necting-rod attached direct to the crankshaft, and 
with a single flat guide. 

(2) The engine commonly known as the trunk 
engine, and patented by Messrs. Penn and Sons. 

(3) The double piston-rod engine. 

Discussing the question further, the committee 
proceeded to state that after carefully weighing 
the evidence which had been given, they had 
“arrived at the conclusion that for very small 
engines, the single piston-rod engine, as adopted by 
Messrs. Humphry, Tennant and Dyke is the best 
engine suited for the Navy.” A type of single 
piston-rod engine, not mentioned by the committee, 
but which was ultimately to supersede all others, 
was seen in the vertical inverted cylinder engines 
of the S.S. Frankfort, made by J. and G. Thomson. 
Bourne gave a sketch of these engines, and said 
“they are simple, compact and substantial, and 
upon the whole are a very eligible class of engines 
for merchant vessels, but for war vessels they, of 
course, would not be suitable, as they would come 
above the water line.” In general appearance, 
engines of this type resembled Nasmyth’s steam 
hammer, and they were sometimes called steam- 
hammer engines. The Frankfort’s engines were 
not the first of the kind, for, according to Dr. 
Peter Denny, Caird constructed a set of such 
engines in 1846 for the Northman, a vessel built 
by Denny for trading between Leith and the 
Orkneys. 

Just as the general arrangement of the engines 
differed greatly, so there was no uniformity in 
details. The framing, the entablatures and bed- 
plates, the valve motions and other parts, differed 
with every maker. There was often considerable 
ornamental work in both castings and forgings. 
Cast-iron columns supporting the entablature 
carrying the crankshaft in paddle vessels were 
sometimes decorated like Ionic pillars, or in the 
Gothic style. Such embellishments, however, soon 
disappeared. With direct-acting paddle engines, 
the columns were occasionally of wrought iron, and 
were braced together much in the same way as the 
steel columns in destroyer’s engines of more recent 
times. Cylinders were at first fitted with jackets, 
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to which the steam from the boiler had direct | denser being flooded. An officer who served in a 
access, and from which it passed into the cylinder|ship with a simple-expansion engine with jet 


through the valve ports. Drains were fitted on | condenser, said, ‘Coming into and going out of 


these jackets, and in some vessels the supply of | harbour was a great function, and the watch longest 
drinking water was replenished by the water con-| off, of about two petty officers and six men, 





densed in them. Otway said that it was found 
that the jacket of a 40-in. cylinder would yield 
about 2} gallons of water per hour, and that in 
H.M.S. Africa, the use of this water enabled the 
ship to do without eight of her water tanks. In 
H.M.S. Comet, hot water, when required, was 
always obtained from the jackets, and Otway 
suggested that a steam pump should be fitted in 
vessels for distributing the water throughout the 
ship. Escape valves on cylinders appear to have 
been introduced by Maudslay. 

Pistons were at first packed with hempen gasket, 
although as early as 1791 the Reverend Edmund 
Cartwright had patented complete metallic packing 
with springs. The well-known simple and efficient 
Ramsbottom ring was not invented till 1854, but 
before then, many forms of metallic packing had 
been used. Commander Robinson in his book of 
1839 gave a sketch of a piston with a ring in 
circumferential segments behind which were springs. 
“The packing rings ”’ he said “ are rings of cast iron 
which are ground upon one another, and on the 
ledge of the lower side of the piston, till they fit so 
accurately upon one another as to be steam tight.” 
The junk ring was also ground tight upon the 
packing rings. It should be remembered that this 
was written before Whitworth had brought out his 
surface plates. 

In side lever and other engines with two cylinders, 
there was often no common bed-plate, and as the 
engines rested on wooden sleepers, the cylinders 
sometimes moved relatively to each other. “ It was 
usual,” said Murray, “in well constructed engines 
to have four horizontal points in an athwartship 
line on the framing, dressed off so that four points 
in a true line on the face of a straight edge may lie 
upon the whole of them and thus prove at any time 
whether the engines have fallen in towards each 
other, or fallen away towards the sides of the 
vessel.” As wooden vessels altered shape con- 
siderably, the holding down bolts were slackened 
off when a vessel was docked or if she got ashore. 
In the two cylinder side lever engine, each cylinder 
had its own condenser and air pump. The con- 
densers were simply cast iron boxes. An extension 
of the condenser and air pump, carried the snifting 
valve through which steam escaped when the cylin- 
der, condenser and air pump were flooded with 
steam prior to the injection water being admitted. 

Before the use of a fixed guide for the crosshead 
end of the piston rod various forms of parallel 
motion were used. In the Naval Regulations of 
1837 it was laid down that the first engineer should 
be able to adjust the length of the various rods and 
motion, slide valve and eccentric. Such know- 
ledge, however, was not expected from the second 
engineer. The earliest ship in the Navy to have a 
fixed guide was H.M.S. Caradoc, 1846. The slide 
valve first used was the long D-Valve invented 
by Murdock. It was driven by a single eccentric, 
the sheave of which was loose on the shaft, but 
which was driven round by an accurately placed 
stop. For starting and reversing, the eccentric 
rod was thrown out of gear, and the slide valve, 
which was balanced by a weight, was moved up 
and down by means of a long lever worked by hand. 
When the engine had started in the right direction, 
the eccentric rod would be thrown into gear again. 
Though Rennie fitted the shifting link, or Stephen- 
son link gear in the paddle vessel, Samson, in 1844, 
the single eccentric arrangement was found in use 
long afterwards. On one cccasion H.M.S. Archer, 
which had single eccentrics, arrived in the Thames 
after a commission abroad. While on passage, water 
had been used on the eccentrics to keep the straps 
cool, and the sheaves had become rusted on the 
shaft. In this condition the eccentrics were only 
of use when going ahead, and when the engines were 
required to go astern the slide valves had to be 
worked entirely by hand. 

With jet condensers, the regulation of the injection 
water was of equal importance to the working of the 
steam valves, and care had to be taken that an 
excess of injection water did not lead to the con- 























| mustered on the engine-room platform to assist in 


manipulating the engines, which were hand- 
starting. Three or four hands were stationed at the 


starting wheel to move the links up and down, one or 


two hands attended the main discharge valve, and 
one to each of the sea injection valves, whilst the 
engineer of the watch stood by the steam admission 
and blow through valves and directed operations. 
This number of hands was not too many, and the 
question was often asked, ‘Why are you so long 


answering the telegraph ?’, whilst you were doing | 
your best to get the engines started. I quite | 


remember on one occasion the injection valves were 
left open when the engines were stopped. The 
whole system filled with water, and before it could 
be cleared, the telegraph rang to full speed. It 
seemed an age before the engines started, and when 
they did, I thought the bottom would be knocked 
out of the ship.” 

With very low pressures, steam was admitted to 
the cylinder right throughout the stroke, but 
expansion working, as first introduced by Watt, 
came in at an early date, separate valves being 
fitted for varying the cut-off in the cylinder. These 
valves were worked from a series of stepped cams 
on the crankshaft. On the maiden voyage of the 
Britannia in 1840, Captain Woodruff’s instruction 
read: ‘‘ As she lightens, work her expansively ; if 
you have smart leading wind, second or third 
grade should carry her along fast. If head wind, or 
heavy impeding sea, perhaps you should keep to the 
first grade. 
find you have about 400 tons coal still left, get over 
the next half of the passage at the first cut-off, or 
full pressure without cutting off, as you deem most 
beneficial.” Various naval writers discussed the 
matter of expansive working, but it was Commander 
J. C. Hoseason, who went round the world in the 
Inflexible, who was regarded as the foremost 
exponent. After commanding the steam vessels 
Alecto, Prospero and Torch, Hoseason, in 1846, was 
appointed to the paddle vessel Inflexible, 1,122 
tons, 378 h.p., engined by Fawcett, Preston and 
Company. The commission of the ship extended 
from August, 1846, to September, 1849. During 
that time she visited the coasts of China and New 
Zealand, crossed the Pacific and returned home 
round Cape Horn, thus circumnavigating the globe 
and “fulfilling her comprehensive mission in a 
manner most creditable to her able commander.” 
The paddle sloop Driver previously, during a long 
commission, had circled the globe, but mainly under 
sail; the Inflexible’s passages were, however, 
nearly all done under steam. In the three years 
she steamed 64,477 and sailed 4,392 nautical miles. 


The fires were alight on 483 days, and she consumed | 


8,121 tons of coal. The distance run per ton of 
coal was 7-938 miles, and the coal per indicated 
horse-power per hour 5-85 lb. Trials with expan- 
sive working were carried out in many vessels. In 
the discussion on a paper on ‘‘ High-Speed Steam 
Navigation,’ by Robert Armstrong, read to the 
Institution of Civil Engineers in March, 1857, 
particulars were given of trials in the paddle 
frigates Retribution and Terrible. In the latter 
ship, which had Maudslay’s twin-cylinder engines, 
seven different grades of expansion were tried, the 
horse-power ranging from 1,850 down to 650. At 
1,640 indicated horse-power the coal consumption 
was 4-33 lb. per indicated horse-power per hour 
and at 650 indicated horse-power, 6-42 Ib. As was 
pointed out at the time, the excessively high con- 
sumption was largely due to condensation. 

Jet condensation continued to be the general 
practice at sea till the ‘seventies, though many 
experiments were made with surface condensation 
previous to that time. The great pioneer of the 
marine surface condenser was Samuel Hall, of 
Basford, Nottinghamshire, whose work was dealt 
with in an article in ENGINEERING for September 6, 
1929 (page 284). His patent included the combina- 
tion of a tubular condenser, an air pump, a circu- 
lating pump, an evaporator or still, and a steam 
saver or automatic blow-off, by which the steam 


When you are half passage, if you | 
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| escaping from the safety valve was led back to the 
condenser. Tried in H.M.S. Megaera and H.MS. 
| Penelope and the early transatlantic ships Sirius 
and British Queen and other vessels, the surface 
condenser was abandoned for some time, partly on 
the score of expense and partly because from the 
use of tallow in the boilers and engines the tubes 
rapidly became clogged up with grease. It was 
not till after 1860 that surface condensers came 
into use again on any considerable scale, and their 
re-introduction was largely due to Humphrys. 

For indicating pressures, mercurial gauges were 
used on thé boilers, on the cylinder jackets, and on 
the condensers. Though a ship might have three 
boilers, there would be, perhaps, only one pressure 
gauge. The gauge on the jacket was sometimes 
referred to as the thermometer, and that on the 
een as the barometer gauge. The steam 








gauges were iron U-tubes half-filled with mercury, 
one end being secured to the boiler and the other 
being open to the atmosphere. The pressure was 
| indicated by a float with a stem, which rested on 
the mercury. “These gauges,” said Main and 
| Brown, “are valuable in cases where the safety 
'valve does not act; for if the pressure be unduly 
increased the mercury is blown out, and notice is 
jo of danger.” Engineers when taking charge 
of strange vessels were advised to see that a piece of 
| cork had not been interposed betweeen the mercury 
| and the float so as to give a false reading. For 
| higher pressures a gauge was used which depended 
on the deflection of a disc. The Bourdon gauge 
described by Bourdon before the Institution of Civil 
Engineers in 1851, was used on locomotives exten- 
sively before it was adopted in ships. 

Originally there were neither engine-room tele- 
graphs or even voice pipes. Ross, in his book of 
| 1828, gave figures showing the various attitudes 
ines captain on the bridge should take up when 
| wishing the engineer to set on, slow the engine, 
reverse the engine, and stop the engine. Discussing 
the control over the engine by the officer on deck, 
| Gordon, in 1845, said: ‘‘ On each paddle box there 
| should be a lever communicating with a pointer 
in the engine room indicating distinct orders, such 
as 1, ease; 2, stop; 3, back; 4, go on, and each 
movement of the lever should ring a bell. The 
degree of the power should be indicated by repeating 
the same movement.” The same writer also said 
it would be advantageous if the officer of the 
watch possessed the means of stopping the engines 
in case of emergency. To effect this it would 
only be necessary to have two levers, one connected 
with the throttle valve and the other with the injec- 
tion cocks, but the operation of reversing the engine, 
he thought, could not be accomplished without 
more complicated machinery than it would be advis- 
able to apply. Gordon would not only have had 
engine-room telegraphs, but also firing indicators. 
“In the absence of any improved mechanical mode 
of feeding the boiler furnaces,”’ he wrote, ‘“‘ we shall 
| propose a very simple method by which at least 
| their due and equable replenishment may be ensured. 
| Let a piece of mechanism be fixed in the stokehold 
| which shall be worked by the engine and connected 
with a pointer revolving on a clock face on which 
circumference shall be engraved a distinguishing 
number corresponding to each furnace. Then when 
the pointer arrives at No. II, the furnace indicated 
must be replenished with a definite amount of fuel, 
| which amount must be regulated by the engineer 
oniduty ...” 

There are many other matters connected with 
early marine engineering practice which have some 
historical interest, but to which only the briefest 
reference can be made. Indicators and dynamo- 
meters for use with marine engines were dealt with 
in a little book by Main and Brown. According 
'to Bryan Donkin, Maudslays used indicators with 
cylinders 1} in. in diameter. The lubrication and 
preservation of the machinery is touched upon by 
most of the early writers. Otway said, “in lubri- 
cating the engines, it is found that the harder the 
lubricating substance, the less likely are the bearings 
to become overheated. Hence, melted tallow is pre- 
ferable to oil.” The tallow supplied by the dockyards, 
for some reason, he found, contained considerable 
amounts of lime, and this necessitated the tallow 
being re-melted before being used. We know, from 
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Commander Robinson, that engine rooms were clean, 
bright and well arranged, but the engineer was 
enjoined by the Regulations “not to use, nor to 
permit the use of brick dust, emery, or such other 
substances for polishing the bright parts of the 
machinery, especially those portions of it which 
are in the vicinity of the working parts. They 
are to be merely kept oiled, so that they may become 
bronzed by the action of the sea air.” Small parts 
of spare gear were carried in the ships, but in the case 
of naval vessels the larger parts were sent to the 
dockyards of foreign stations on which the ships 
were serving, as is the practice to-day. The average 
daily consumption of stores for a small steam 
vessel in the Navy was :— 


- Harbour. Sea. 
| 

Sweet oil 5 pints 1} gals. 
Tallow 14 Ib. 20 Ib. 
Lamp oil ..| 1} gals. average for sea and harbour 
Candles ae = rr $ Ib. | = 
Spun yarn .. S| = | 10 lb. per week 
White oakum 4 1b. 2 5, ne 
White Lead 1 Ib. i 
Red lead. RY .. 


Other things which occupied the attention and 
exercised the ingenuity of many engineers, both 
ashore and afloat, were the design and construction 
of the paddle wheel and screw propellers, and the 
means of reefing and disconnecting the former, and 
the devices for feathering and lifting the latter. 
The experiments with these things were exceedingly 
numerous. Some were successful and some other- 
wise, but from them all came some contribution to 
the advancement of marine engineering practice. 








HELIUM. 


In a lecture delivered at the Royal Institution 
on Friday evening, March 27, Lord Rutherford, 
F.R.S., traced the history of helium from its dis- 
covery in the sun by Jansen and Lockyer in the 
year 1868, to its use in quantity to-day for inflating 
the gasbags of air ships. It was during a solar 
eclipse, visible in India, that both Jansen and 
Lockyer noticed in the spectrum a line in the yellow 
near to, but distinct from, the sodium lines D, and 
D,. This new line was provisionally referred to as D3. 
Methods of observing it in the absence of an eclipse 
were soon developed, and in 1871 Lockyer definitely 
attributed this line to a new element, which was 
subsequently called helium. In 1892 the same D, 
line was observed in the spectrum of Orion, and in 
1893 it was photographed during an eclipse, by 
Fowler and Shackleton. No trace of the new element 
was found on earth until the discovery of Argon by 
Raleigh and Ramsay. This led Sir Henry Miers 
in 1895 to suggest to Ramsay the examination of 
the gases occluded in Uranium minerals, which had 
up till then been assumed to be nitrogen. Purchas- 
ing forthwith a gramme of Clevete at the cost of 
3s. 6d., Ramsay soon proved that the gas in question 
was not nitrogen, and sending a purified sample of it 
to Sir William Crookes for spectroscopic examination, 
the latter found that in its spectrum the line D,, and 
thus proved it to be helium. Further work in 
Ramsay’s laboratory showed that the gas belonged 
to the inert mon-atomic group, to which later on 
many more members were added, including the 
radioactive emanations, 


how the outer electrons of an atom were distributed. 
Helium had a density of 1-9885, and its boiling 
point as determined by Kamerlingh-Onnes was 

-268-9 deg. C., at which the density of the liquid 
was 0-125. It had been frozen to a solid by sub- 
jecting it at this temperature to a pressure of 100 
atm., whilst by subsequently evaporating it, a tem- 
perature of less than 1 deg. absolute had been 
attained. By the aid of liquid helium Kamerlingh- 
Onnes had demonstrated the super-conductivity of 
certain metals, the resistance of which to the passage 
of a current vanished at these low temperatures, so 
that a current once started in them would continue 
to flow for hours or days. 

The fact that helium was associated with radio- 
active minerals early led to the surmise that it was 
itself a radio-active product, and in 1903 this was 





This group, it might be | 
: : ze 
noted, had proved of great importance in showing 
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definitely proved by Ramsay and Noddy. At quite 
an early date Lord Rutherford had convinced him- 
self that the a-particles which were shot out of 
radioactive atoms at speeds of the order of 10,000 
miles a second were identical with helium nuclei. 
Probably all the helium on earth was thus derived. 

It was by studying the scattering of these charged 
particles of helium that Lord Rutherford had been 
led to the nuclear theory of atomic structure, and 
he had subsequently shown that the atoms of certain 
of the lighter elements could be transformed by 
bombarding them with a-particles. 

The helium nucleus was believed to consist of 
four protons combined with two electrons. The 
“atomic” weight of this nucleus was 4-001], 
whilst that of the four-protons and two electrons 
in the free state was 4-033. The loss of mass was 
therefore 0-0289 per atom of helium formed. By 
Einsteins’ theory this loss of mass corresponded to 
an energy emission equal to 0-0289 x c?, where c 
denoted the velocity of light. It thus appeared that 
in forming | kg. of helium, the energy emitted was 
equivalent to 1-55 x 10 gram-calories, or, say, to 
that liberated on the combustion of 20,000 tons of 
coal, The energy liberated in forming helium, how- 
ever, appeared in the first instance not as heat, but in 
the form of radiation. Assuming a single y-ray to be 
emitted in the process, its wave-length could be 
calculated, and rays of this wave-length had been 
detected by Millikan in his studies of the cosmic 
rays. 

The proportion of helium in the atmosphere was 
one part in 185,000, and the total amount here was 
estimated at 6 x 10 cub. ft., measured at normal 
temperature and pressure. Large as this total was, 
it was probably only a fraction of the total quantity 
in the earth. 

During the war Threlfall had suggested the use of 
helium for filling balloons and McLennan of Toronto, 
had accordingly made a careful study of the gases 
liberated from Canadian oil wells. The highest 
proportion of helium found was three parts in 1,000, 
and this was considered large enough to justify the 
attempt to separate and purify it. This was done by 
liquefying the other gases present, and some 
thousands of cubic feet of helium thus obtained were 
sent home for use. Much richer sources were sub- 
sequently discovered at certain Texas oil wells 


from which, towards the end of the war, the United | 


States had collected some millions of cubic feet. 
Later developments had reduced the cost to 9-64 
dols. per 1,000 cub. ft. This was higher than the cost 
of hydrogen, and the lifting power of the helium was 
less by 8 per cent. On the other hand, it was non- 
inflammable, and leaked much less easily through 
the fabric of the gas bags. Moreover, it might 
prove practicable to purify it, after use in balloons, 
where it became contaminated through the in- 
leakage of air. Quite recently a very rich and 
apparently prolific source had been discovered in 
Colorado, where natural gas, found at a depth of 
950 ft. below surface level, proved to contain 7 per 
cent. of helium, the remainder being mainly nitrogen, 
though 15 per cent. of CO, and 1-7 per cent. of 
methane were also present. It seemed probable 
therefore that in the near future considerable quan- 
tities might be available at a cost not much greater 
than that of an equal bulk of hydrogen. 


CITY TRIANGULATION. 

By Mayor Douetas H. Nexins, D.L.S., M.E.1C. 

THe author’s intention is to show the necessity 
for using methods of primary accuracy in city trian- 
gulation, and also the necessity of designing a 
traverse net at the same time as the triangulation 
net is designed and the stations located. In fact, the 
traverse net must, of necessity, be designed at the 
same time as the triangulation net if the triangula- 
tion is to be used economically and scientifically 
for its function of control. Under the system 
described, it so happens that the triangulation 
monuments and traverse reference monuments, 
make first-class city precise level net bench marks, 
and the arrangement is such as to give ideal net 
conditions for the control of the secondary level net. 
It is, therefore, desirable, whenever possible, that 
the precise level net should not be surveyed until 
the triangulation monuments, arranged according 
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to the scheme outlined herein, have been con- 
structed. 

The fundamental value inherent in triangulation 
covering large areas is that it can determine the 
position of points on the earth by co-ordinates of 
latitude and longitude. A monument holding a 
position so determined can be replaced with the 
exactness of the original determination, if at any 
time in the future it is destroyed. Its position on 
'the earth’s surface is not dependent upon its rela- 
| tive distance from local objects. The essential 

utility of triangulation is that it can be used 
economically to determine accurately the position 
of points situated some distance apart, say from half 
a mile to 100 miles, where the cost of a ground survey 
between these points of the same accuracy would 
| be prohibitive. When the ground survey is started 
| from, and closed upon, a triangulation station, it 
'can be made at a reasonable cost, using methods 
/such that when the fixed points of the survey are 
| adjusted for the closing error the accuracy of their 
| positions will come within the requirements of 
| their use. When triangulation is used for the deter- 
mination of short lengths, such as points at each end 
_of a proposed tunnel through a mountain, it is not 
generally the practise to calculate the positions 
, of these points in co-ordinates of latitude and longi- 
tude. They are generally calculated as co-ordinates 
‘of latitude and departure. 
City triangulation is used as a control to check 
the accuracy and co-ordinate the surveys of drain- 
|age systems, water supplies, roads, harbours, land 
| subdivisions and all other classes of engineering 
; work. In association with triangulation, a traverse 
net is generally used as a connecting link between it 
‘and other surveys, so that all may be adjusted 
to one datum. In the control and adjustment of 
|such a net, city triangulation finds its greatest 
‘use. The traverse net will be of most value when it 
| leaves a permanent mark or station, consisting of 
}@ concrete pier and sub-pier with bronze tablets, 
marking the point, or a semi-permanent mark 
consisting of a copper bolt cemented in a concrete 
sidewalk, on one corner of each street intersection. 
The positions of the traverse stations are calculated 
by latitudes and departures, the zero of which 
is a centrally located triangulation station. The 
| bearings of the traverse lines are based upon a 
“traverse datum line” passing through the zero 
station and making a known angle with the geodetic 
| meridian passing through that station. The position 
of any station of the traverse net, any land subdivi- 
sion post, monument or other object the position 
of which has been determined by the traverse net 
in terms of latitude and departure, can with this 
data be evaluated in terms of latitude and longitude 
when necessary. 

The practical utility of geodetic control for city 
engineering work is summed up in the following 
quotation from Special Publication No. 91, of 
|the United States Coast and Geodetic Survey : 
| All serious problems relative to surveys that per- 
| plex the city engineer, have their origin cither in 
ithe diversity of the data used at different times, 
or even during the same pericd, or lack of stan- 
'dardising the tapes, with the consequent different 
tape lengths used over different periods, and last, 

but not least, the lack of proper geodetic control 
to prevent accumulation of errors and permit the 
co-ordination of the various fragmental surveys. 
If different cities would get on a mean sea-level 
datum, keep their tapes standardised, and tie into 
|and use geodetic methods and control available, 
| then indeed the way of the surveyor would be easy 
j|and the burden on the taxpayer's pocket book 
considerably lightened.” 

There are two main considerations in deciding 
| upon the accuracy of city triangulation, namely the 
cost which increases with the degree of accuracy, 
and the use for which the triangulation is intended ; 
the latter should receive the greater consideration. 
For any city, the triangulation should be of such an 
accuracy that it can be used for the control of all 
engineering problems of the city. . Firstly, as a 
control for locating lost land monuments which 
had previously been placed on a latitude and 
departure basis; secondly, as a control for a map 
of the city on a scale of about ,},,, showing 
fences, sidewalks and other details, 











buildings, 
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together with 2-5 ft. contours; and thirdly, as a 
control for all other engineering works, such as 
water supply, sewerage, roads, &c. For all these 
purposes the accuracy should be in the neighbour- 
hood of ‘a gse° 

The first step is to locate triangulation stations 
in parallel rows, as nearly as local conditions will 
permit, in the form of the ideal scheme as shown in 
Fig. ]. These are the stations to which the traverse 
lines are directly connected, and may be called 
“traverse control” stations. The primary object 
of their location is to give strong control to the 
traverse lines. The next step is to locate triangu- 
lation stations which may be called “step down ” 
stations. They may be located inside or near the 
city, but should be located with the object of form- 
ing strong geometrical conditions with the primary 
triangulation stations from which their positions are 
determined. They should also be arranged to form 
strong geometrical conditions with the traverse 
control stations the positions of which they in turn 
determine. They bring the long lengths of the 
primary lines down to the intermediate lengths 


which are capable of strongly controlling the short | 


lengths of the traverse control scheme. A step down 
station may be used for a traverse control station 
when it happens to fall in a suitable place, but 


should not be located with that end primarily in | 


view. Lines passing near smoke stacks or tall 
buildings should be avoided, where possible. Tall 
buildings themselves form good locations for step 
down stations in regard to height, but are not 
altogether satisfactory owing to errors of angle 
observation introduced by street traffic, move- 


| at each station; this is not strictly true. The 
| tendency in long lines where greater errors have 
| occurred in some sections than in others, is toward 
an error in the adjusted values of the positions of 
certain stations which is greater than is allowable 
| by the chosen standards of accuracy. A city 
traverse net, which leaves one station on one corner 
of each street intersection, will be comprised by 
about 1,200 stations, in a city having a population 
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ments of elevators and the bending back and forth 


of the building, due to the heat of the sun’s rays | 


during the day and its absence at night. These 
effects are being investigated, and will in the 
future have to be taken inwo consideration when 
dealing with angle conditions ‘n the net adjustment. 
The angles of the step down stations, traverse 
control stations and connected primary stations 


should all be measured with equal accuracy. Fig. 2 | 


gives an idea of the general layout of scheme such 
as described. 


The stations of the triangulation of Canadian | 


cities in the past have been from one to three miles 
apart. 
for the proper control of the city traverse net. In 
the adjusting of the errors of a traverse line, it is 
generally assumed that the closing errors have been 
cumulative, and that the same amount has occurred 


This distance was found to be too great | 


| of about 61,000 and having an area of about 12 sq. 
miles. Larger cities will require more stations 
in proportion. It is possible to adjust such a 
net by the method of least squares, which would 
bring all stations within the set limits of error, but 
it is not practical on account of the time required. 
By a new combination of office and field methods 
in the traverse survey and in the location of the 
traverse control stations, it is possible to increase 
the speed and at the same time the accuracy, so that 
|the office adjustment will bring the individual 
stations within the set limits of error. In New 
| South Wales, Australia, it was recommended that 

the length of line between city triangulation stations 

should be between one-half and three-quarters of 

a mile. In the greater New York triangulation, 

one station per square mile on the average was 
| considered necessary. In the scheme herein sug- 








gested as shown in Fig. 1, it works out to about 
15 stations to 13.sq. miles. 

A traverse line three-quarters of a mile in length 
between the triangulation traverse-control stations, 
under the new method of traverse survey and 
adjustment, will hold the errors after adjustment 
to within the set limits, but to have triangulation 
stations as close as this would make the cost exces- 
sive. It is preferable, therefore, to obtain approxi- 
mately the same results by a method suggested by 
Mr. F. P. Steers, Geodetic Engineer, in which the 
triangulation stations are placed a mile and a half 
apart, in lines three-quarters of a mile apart, 
every second line being staggered to bring the sta- 
tions of the odd lines opposite each other, at a point 
opposite the midway distance between the stations 
of the even lines. In adjusting the traverse net 
to the triangulation net, there will be a traverse 
station midway between two triangulation stations 
on an east and west main traverse line which would 
also be a midway station on a north and south 
main traverse line, as shown in Fig. 1. The position 
of the midway traverse station is fixed in latitude 
and departure by the adjustment of the co-ordinates 
representing the length measurements of the right- 
angled main traverse lines. Its position is then 
nearly as strong as that of a triangulation station. 
In this way the mile and a half lines are divided 
into three-quarter mile lengths, and their adjustment 
brings all traverse stations within the set limits 
of error. 

City triangulation stations should be located 
upon the ground whenever possible, so that the 
traverse lines can be connected directly to them. 


F'ug.8. HALIFAX CITY TRIANGULATION. 
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The alternative location is on flat roofs of buildings ;: 
the lower the height of the building the more 
accurate will be the observing conditions and the 
connection from the traverse. The station point 
should be placed so that an instrument can be set 
up over it, and so that it will form one point of an 
approximately equilateral triangle, the other two: 
angles being marked by traverse stations, all three 
being intervisible, so that all angles of the triangle 
may be measured. Observing towers should only 
be built when it is necessary to place a step-down 
station in a location where it will form a strong 
figure, since every tower built adds considerably 
to the cost. Complete information in regard to- 
triangulation towers may be obtained from Geodetic 
Survey of Canada Publication No. 10, ‘“‘ Instructions. 
for Building Triangulation Towers.’’ Church spires, 
tall chimneys and flag poles, make a convenient 
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control for small scale maps of the open country, | 
and should be tied in from primary stations when- | 


ever possible, but they are useless for city stations 
as the errors made in connecting with the traverse | 
are greater than is allowable in city work and it is 
not possible to obtain the bearing error from them. 

The two primary triangulation stations and the 
line between them form the base from which the 
city triangulation net is started, and from which 
it receives its latitudes, longitudes and azimuths. 
Atmospheric conditions, smoke, haze, refraction, 
&ec., encountered in observing the angles of city 
triangulation, together with the fact that it is not 
always possible to obtain as strongly conditioned 
triangles as desired, make it difficult to secure as 
accurate results as can be obtained in the open 
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country, using the same methods and the same 
instruments. There should, therefore, be some 
kind of check, either a specially measured base | 
line to close on, or a primary triangulation line, | 


or, if possible, the net should be tied in on all sides | 
to a number of triangulation stations surrounding 


the city. 


In the United States, the city nets generally | 


have one or more measured base lines. In the 
Canadian nets observed up till the present, with 
one exception, it has not been found necessary to 
measure a special city base line. This is probably 
accounted for by smaller primary figures near Cana- 
dian cities. Messrs. R. H. Randall and Company, 
of Toledo, Ohio, have kindly supplied the data in 


regard to triangulation closures for the first four | 
The other seven have been taken | 


cities below. 

from the data of the United States Coast and 
Geodetic Survey :— 

Discrepancy 

between them. 


Flint, Mich. . 2 measured bases ... 1/24,000 
Columbus, Ohio 2 . 1/760,000 
Pittsburgh, Penn. 11 . 1/197,500 
Schenectady, N.Y. 2 1/725,000 
Rochester, N.Y. re ~seerel 92, 000 
Greater New York 2 . 1/25,400 
Richmond, Va. ... 2 1 /43,000 
Atlanta. Ga. pay. a » ee 1/73,000 
, .. Discrepancy between 1 /254,000 
primary line and 
base 
Cincinnati, Ohio 1 /53,500 
Yonkers, N.Y. . 1/21,500 





closures to be expected where the net is carried 
across the city and closed on the other side. The 
Canadian nets to date, might be called double inter- 
laced systems of triangles and are surrounded by, 
| and based upon four or more primary triangulation 
stations. While such a net contains the same 
inaccuracies before adjustment as other nets and 
due to the same causes, being adjusted as a whole, 
it does not develop specific discrepancies, and 
inaccuracies are not allowed to accumulate. Such 
a scheme is shown in Fig. 3, the triangulation net 
of the City of Halifax, Nova Scotia. 

The Canadian city triangulation nets, up till the 
present, have been developed to fix the position of 
such points as desired by the various city engineers, 





Fig.7. 





and not with regard to a definite system of traverse 
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|control. They have been used to fix the position 
|of such objects as church spires, factory chimneys, 
flag poles, &c. These objects do not allow an 
}accurate connection to be made with the city 
| traverse system, so that the bearings can be checked 
| as well as the latitude and departures. The system 
‘of bringing into the city net as many of the sur- 
| rounding primary stations as possible is the one to 
| be followed where stations are available, as it gives 
istronger conditions for adjustment. Each case, 
| however, must be considered separately in its 
economic aspect. Where the cost of connecting to 
the surrounding stations, or to two primary stations 
| on opposite sides of the city is too great, a base line 


The above discrepancies given an idea of the! should be measured. 
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Angle measurement should be made at night. 
The apparatus used to make the desired stations 
visible to the observer, should be the automatic 
electrical signal lamp. Its use provides economy 
in operation and, to a great extent, does away 
with refraction errors and eliminates the phase 
error encountered in daylight. observing. For 
further information in regard to signals reference 
may be made to the Geodetic Survey of Canada, 
Appendices 1, 3 and 4, of Publication No. 5, entitled 
Instructions to Lightkeepers. 

Each triangulation station located on the top 
of a building should be referenced to a permanent 
concrete monument on the opposite side of the 
street. This monument should form one station 
of the triangle, which is used to connect the traverse 


SURVEY MONUMENT, CITY 
OF VANCOUVER B.C. 





Fig./2. 
PLAN OF MONUMENT 
WITH COVER REMOVED. 
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to the control station. A suitable style of monu- 
ment for a permanent reference mark is illustrated 
in Figs. 4, 5 and 6. The top of the monument is 
built as close to the bottom of the cover as possible, 
so that an accurate connection with the measuring 
tape can be made with greater facility. If loose 
sand is put over the top of the monument, it will 
tend to lessen the danger of its being disturbed 
by inquisitive people. These monuments should 
also be used as bench marks in the precise level net 
of the city. The design of the standard primary 
triangulation monument is shown in Figs. 7 and 8. 
Figs. 14 and 15 illustrate a suitable form of tablet 
to mark a triangulation station situated on the top 
of a building. A portion of the roof is first cleaned, 
then painted with high-grade roofing cement, and 
the tablet fixed firmly in position with three screws. 
If it is necessary for the tablet to be placed on stone 
or concrete, holes are drilled for the screws. The 
holes should be filled with a little neat Portland 
cement mixed with water. When this sets about 
the screws, the tablet will be made solid. Roofing 
cement should be painted over the edge of the tablet 
and adjoining roof to render it watertight. Figs. 9 
and 10 show the style of permanent survey monu- 
ment used by the city of Richmond, Virginia, and 
Figs. 11, 12 and 13 that used by Vancouver, B.C. 
The measurement of city triangulation angles 
should be done with a primary instrument and with 
primary methods. In Canada, the season of the 
year most favourable for accurate results is during 
the late spring, summer and early autumn, when 
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no fires are being used for heating purposes. Further 
information in regard to angle measurement may be 
obtained from Geodetic Survey of Canada, Publica- 
tion No. 5, entitled, “ Field Instructions.” The | 
adjustment of the triangulation should be carried | 


out according to the methods developed in standard | 


text-books on the subject. In addition to these, 
the reader is referred to the following publications 
of the Geodetic Survey 
No. 2 





Adjustment of Geodetic Triangulation in the 
Provinces of Ontario and Quebec ; Publication No. 7 

Geodetic Position Evaluation; and Publication 
No. 11—Geodesy. 
tained on application to the Director of the Geodetic | 
Survey of Canada, Department of the Interior, 
Ottawa, Canada. 








30-TON RAILWAY 'TORNTABLE 
ELEVATOR. 


In the Lanzo works of the Societa Cotonificio Valli 
di Lanzo, near Turin, the railway network feeding the | 
actual works is at a level of some 9 ft. above the | 
service line connecting with the adjacent Turin-Cirié- 
Lanzo Railway. In addition, the line into the works 
yard is at right-angles to the service line, and to meet | 
these conditions the hydraulic wagon lift shown in 
Figs. 1 to 5, on this and the opposite pages, has been 
installed by the Societd Nazionale delle Officine di 
Savigliano, Savigliano, Italy. 

As most clearly shown in Fig. 4, the loaded wagon 
from the service line is run on to a table mounted on 
stiff beam constituting the ram head, and provided with 
two rails which, in the position shown, register with the 
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rails of the service line. The beam is then swung through 
90 deg. either by hand or by the operation of a simple- 
hand windlass. During this rotation, the beam is sup- 
ported on wheels running on the two circular rail sectors 
shown in plan in Fig. 3, and mounted on the well bottom. 
The supporting wheels also serve to stabilise the beam 
while the wagon is being moved into position. The 
platform is brought to rest in the required position by 
coming into contact with a stop, and is then elevated 
until the rails which it carries are in line with those 
entering the works. The general arrangement of the 
elevator is shown in Figs. 1 and 2. The operating 
fluid employed in the cylinder is a mixture of water 
and glycerine, the fluid being pumped at a pressure of 
about 1,000 pounds by a motor-driven pump located 
in a chamber at one side of the lift well, as shown 
in Figs. 1 and 2. No difficulty would arise in the 
operation of the lift if the load was exactly balanced over 





the ram, but it is obvious that it would be almost impos- 
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sible to ensure this cendition in practice, as the weight 
distribution on the two axles of the wagon must vary 
with the nature of the load. Even assuming a balanced 
load during the period of elevation, this balance could 
not be maintained as the truck was run off the beam, 
and to eliminate stresses which would otherwise be 
set up in the ram due to out-of-balance forces, the 
arrangement shown in Figs. 1 and 2 is adopted. The 
two ends of the beam are provided with pinions, of 
which the teeth engage with vertical racks mounted 
in the appropriate positions on the wall of the well. 
One of the racks can be clearly seen in Fig. 4. At 
the right-hand end of the beam, as viewed in Figs. | 
and 2, the spindle on which the pinion is mounted 
carries a spur wheel engaging with a second smaller 
wheel on a layshaft, and a chain sprocket is mounted 
on the other end of this shaft. At the other end of the 
beam, the shaft on which the pinion is mounted carries 
a larger chain sprocket, and a chain is passed from end 
to end of the beam over the two sprockets. The 
spur wheels and chain sprockets are dimensioned so 
that the two pinions engaging with the racks must 
rotate at the same speed, and due to the introduction 
of the layshaft, they rotate in opposite directions. 
It will be clear that, with this arrangement. the beam 
must be horizontal in all positions whatever the 
distribution of the load, and that all danger of bending 
the ram is, therefore, avoided. 

The ram of the elevator is provided at its lower end 
with a shoulder which acts as a stop at the top of the 
stroke, and ensures the correct alignment of the platform 
with the rails. The pump is retained in action while the 
wagon is being run off the platform, the fluid being by- 
passed into a closed circuit through a valve, which is 
loaded so that it will not open under the maximum 
pressure necessary to raise a fully-loaded wagon, but 
will open as soon as the ram reaches the top of its 
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Fig. 5. 


stroke. Any risk of the beam descending while the 
wagon is being moved off is thus avoided. The 
elevator is designed to deal with a maximum load 
of 30 tons. 

The beam is lowered, with either a full or empty 
wagon in place, by stopping the pump and opening 
a release valve through which the fluid is returned to 
the reservoir. The diameter of the ram is 280 mm. 
(11 in.), and the pump is driven by a 3-h.p. motor. 
The wagon is raised at a speed of approximately 
20 in. per minute. 








THE NEW ZEALAND RAILWAYS. 


THE announcement that the Prime Minister of New 
Zealand, Mr. Forbes, has rushed through Parliament 
in the last few days a Bill dealing with the re-organisa- 
tion of the Government railways, rings another change 
in the management and working of this system. 
The New Zealand railway system represents the 
growth of seventy years. The first venture in con- 
struction was a line from Christchurch to Lyttelton, 
which involved the piercing of the Lyttelton tunnel, one 





| conceptions of co-ordination. 


| 
| 
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and a half miles in length. Part of the line was opened 
in December, 1863, but it was four years before the 
whole project was completed. Canterbury Province 
thus led in railway enterprise. It had a close rival in 
Southland Province, which, in 1863, launched a scheme 
for linking up Invercargill and Bluff Harbour by rail. 
This line was opened on February 5, 1867. At prac- 
tically the same time, considerations of efficiency in 
military transport had led the Provincial Council of 
Auckland to construct a railway from Auckland to 
Drury. No attempt was made to secure uniformity 
between the systems, and the lines had different 
gauges. That of Canterbury was 5 ft. 3 in., while the 
Auckland and Otago adopted the standard English 
gauge of 4ft.8in. The Government favoured, though 
they did not then insist upon, a gauge of 5 ft. 6 in. 

It was left to Sir Julius Vogel to formulate a definite 
railway policy for the Colony, based on intelligent 
His ideas were incor- 
porated in a Railway Act passed in 1870, which estab- 
lished a new epoch in railway history in New Zealand, 
Until this time only 46 miles of ‘railway were in 
operation. Within the next six years the General 
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| Government had assumed control of all the under- 
takings, the mileage of railways had been increased to 
718, a wider outlook as regards questions of transport 
had been developed, and a number of new enterprises 
had been projected. The pioneers of railway con- 
struction in New Zealand contemplated nothing beyond 
the satisfaction of purely local requirements. The effect 
| of Sir Julius Vogei’s labours was to lead the colonists 
| to think nationally—or, in other words, to plan for the 
| Colony as a whole, as distinct from single provinces. 
| Through the succeeding years a system was built 
| up aggregating, by March, 1929, some 3,287 miles, on 
many sections of which the most modern principles have 
been applied. The eight miles length of the Otira- 
Arthur’s Pass line, for instance, which includes the 
Arthur’s Pass tunnel—the seventh on the list of the 
world’s longest tunnels, and the longest tunnel in 
the British Empire—has been completely electrified. 
Power is supplied through a station at Otira, which is 
equipped with three modern steam boilers and two 
turbine-driven generators. The Arthur’s Pass tunnel 
enters the mountain side at an altitude of 2,435 ft. 
above sea level, and each of the five 50-ton electric 
| locomotives belonging to the section is powerful 
enough to haul a train of 140 tons up the ruling grade 
| of 1 in 33. 

The railway system is divided into seven districts 
or sections, the mileage in the respective divisions 
being :—North Island, main line and branches, 1,413 ; 
Kaihu, 24; Gisborne, 60; South Island, main line 
and branches, 1,627; Westport, 43; Nelson, 64; and 
Picton, 56. 

The reception which has been accorded, in the 
control of the railways to modern ideas has been 
beyond all praise, but, unfortunately, the same acumen 
has not always been revealed in the details of organisa- 
tion and management. Some while ago, a special Com- 
mission was appointed to go into the whole matter of 
organisation and management, and, in course of time, 
reported that “‘ the farther apart the functions of the 
Government of the country and the control of the rail- 
ways can be separated, the better it will be for the 
railways.” The declaration was accompanied by a 
number of recommendations involving drastic changes. 
Among other things, it was suggested that the 
management should be removed from political control 
and entrusted to a Board of Directors; the capital of 
the railways, now amounting to 62,276,214I., should 
be cut down to the extent of 10,000,0001.; the train 
services should be reviewed, and where possible, 
reduced ; the passenger fares and freight charges should 
be revised on economic lines; and steps should be 
taken towards the co-ordination of road and rail 
transport. 

Up till the present, the dominant consideration 
in the running of the New Zealand railways has been 
| the extension of settlement and the development of 
productiveness throughout the Dominion in its entirety. 
Profit making has, for the most part, been relegated 
to a secondary place. Under the system of State 
control, the return on capital has ranged between 3 
and 3} per cent. In 1921-22 it fell to the extremely 
low figure of slightly over 1 per cent. For years, all 
profits in excess of 3 per cent. were devoted to the 
reduction of passenger fares or freight charges, and 
it is claimed that this policy has been of material 
assistance in the stimulation of productive enterprise 
and prosperity. 

Originally, in 1876, the Public Works Department 
took the railways over from the Provincial govern- 
ments. A few years later they were transferred to the 
Working Railways Department. In 1889, authority 
was vested in a Board of three railway commissioners. 
This form of management lasted five years. Then a 
general manager responsible to the Minister of Railways 
was entrusted with the administration. For close 
on thirty years no attempt was made at alteration, 
but, in 1925, a Railway Board of three members was 
once again set up, only to be superseded, in 1928, by a 
reversion to the system of control by a general manager, 

The recommendations of the Commission which has 
recently been examining the position constitute an 
indictment of a policy which, whatever else may be 
said in its favour, has proved economically unsound, 
since it has left the railways destitute of, or with entirely 
inadequate, reserve funds, One of the first objects 
proposed in the new scheme of reorganisation is the 
building up of a reserve of 2,000,000/. The investiga- 
ting Commission has found another source of weakness 
in the arrangement by which the Government lines 
have been constructed by one department—the Public 
Works Department—and then transferred to another 
—the Railway Department—on completion, In this 
particular direction the plans for reform contemplate 
charging the board of directors with the responsibility 
of reporting on all proposed new railway construction. 
The need for the development of lands and the assistance 
of specific industries is not lost sight of, and the idea 
is advanced that the loss incurred on undertakings 
intended to promote these objects should be charged 
upon the consolidated funds. 
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Six years ago the Government decided upon a 
financial re-organisation, the results of which were 
seen in the establishment of a separate working railways 
account, into which it was arranged that all earnings 
should be paid, and from which it was agreed that all 
working expenses, superannuation subsidies and interest 
on capital should be met. Even then the influences 
which resulted in the appointment of the recent 
investigating Commission were at work. 

The Bill now introduced by Mr. Forbes is obviously 
largely on the lines suggested by the Commission. 
{t provides for placing the control under a Board of 
three persons, who must not be members of Parlia- 
ment, nor railway employees, nor concerned in rival 
transport agencies. The Board will exercise the 
powers now exercised by the Ministry of Railways 
and general manager. It will report on construction 
projects to Parliament, before embarking upon work. 
As regards finance the position is also to be modified 
considerably. 








NOTES ON NEW BOOKS. 


For a mathematical treatment of solid geometry the 
reader may be recommended to Solid Geometry, W. H. 
Macaulay, M.A. (Cambridge University Press, 14s. net). 
In this book, the author publishes the substance of his 
lectures and experience on the subject extending over 
many years. The order of treatment in the first half 
of the book is much the same as that in standard text 
books on co-ordinate geometry of three dimensions. 
In the opening chapters, when dealing with the elements 
of the subject a new word is introduced namely “ con- 
formability ” to express the relation between rectanug- 
lar triads of the same type. The middle part of the book 
is concerned with a detailed treatment of the various 
types of solids, twisted curves, developables, and the 
general theory of surfaces. Then follows a chapter 
devoted to spherical trigonometry. The rest of the 
book treats in a full and interesting manner such 
problems as moment of inertia, stress, strain and vector 
distribution from a geometrical standpoint. This 
half of the work should prove a useful addition to 
existing text book literature for university students 
in their final year. A good selection of examples taken 
from Cambridge college and Tripos examination papers 
is given at the end of each chapter. 





Two principles have been in Dr. Michael Seidner’s 
mind during the preparation of his Energiewirtschaft— 
Eine studie uber kalorische und hydraulische Energieer- 
zeugung (Julius Springer. Berlin and Vienna. Price 
9 marks). These are, first that hydro-electric genera- 
tion of power can never stand by itself, and second 
that an engineer is a man whose function it is to do 
for oneTpound what anyone else can do for two. In 
elaborating these fundamental truths the author first 
establishes a basis of comparison, the “‘ specific load,” 
which he defines as the total annual energy generated 
divided by the peak power attained. Since this is of 
the form kw.h./kw. it is of the dimensions of time, 
and ranges from 7,600 for the Ontario Power Company, 
with an almost entirely industrial load, to 1,200 for a 
small municipal station supplying an almost entirely 
domestic lighting load, the 100 per cent. figure being 
of course, 8,760 hours per annum. He analyses the 
costs of construction showing their influence upon 
generating costs, item by item, with the same for the 
actual running charges, in the case of thermal power 
plants, then for flow, storage and pumped-storage 
hydro-plants, and finally for a combined grid system. 
Figures pertaining to a wide variety of plants are given 
in very great detail and for differing conditions, and 
a “ hydro-calorific factor” is also calculated for various 
combinations, this being the ratio of total generating 
costs for each type of generation. From the conclu- 
sions drawn from a consideration of these factors, 
the author proceeds to define the permissible limits 
of expenditure on construction of the hydraulic side, 
as capital costs are the heavy item in such plants, 
and then considers the effect of storage regulation 
on a day, week and year basis. The volume contains 
a great amount of data, and the author makes it 
quite clear that generalisaticn is quite impossible. 
We commend the book heartily to all interested in 
power supply, and believe that ‘he essential arguments 
and methods given, might very advantageously be 
ineluded in the lectures to the senior classes in 
mechanical engineering at our universities, both as 
mental and practical training for “ last-year ’’ men. 





A text book, which has run into a fifth edition 
carries its own commendation. This is the case with 
Professor F. C. Lea’s treatise on Hydraulics, of which 
the new issue, published by Messrs. Edwin Arnold and 
Company, is priced at 21s. net. The work is of a very 
comprehensive character, and is equally valuable 
both as a work of reference and as a students’ text 
book. The needs of the latter are specially catered 
for by the provision of numerous well-selected examples. 





In this new edition much matter, which in the last 
reprint appeared in appendices, is now incorporated in 
the text. The opening chapters are devoted to the 
statics of fluids and the equilibrium of floating bodies. 
In the immediately succeeding chapters on the flow 
of fluids, there is a very valuable and comprehensive 
selection of experimental data,with numerous references 
to original sources. Reynolds number, which is now 
finding numerous applications in every branch of 
hydraulics, is defined and explained in the section 
dealing with pipe friction. The author points out, 
in this connection, that experiments on rough pipes 
do not generally agree with the National Physical 
Laboratories, experiments on smooth pipes, and observes 
that a roughness factor is involved. This, of course, 
is true, but no one yet has proposed any satisfactory 
definition of roughness, and, indeed, a surface which 
in the case of a small pipe might be considered rough, 
may be regarded as smooth in the case of a large one. 
It is difficulties of this kind which make most engineers 
engaged in the distribution of water, rely on traditional 
empirical formula, even though these may, in some 
cases, be unsatisfactory from the dimensional stand- 
point. A full discussion of these empirical formule 
is given by the author, and their application facilitated 
by comprehensive tables of co-efficients. Ample 
space is devoted to the discussion of methods of 
gauging. Water turbines, and centrifugal pumps are 
discussed at length, and the ground well covered along 
the traditional lines. No mention appears to be 
made of the attempts to rationalise the theory of these 
machines by means of the Lanchester-Prandtl principle 
of circulation. Indeed, the term circulation does not, 
we believe, appear anywhere in the text. It must 
be confessed that so far such success as this theory 
has met with in the case of turbines and pumps has 
been qualitative rather than quantitative, though 
it has led to the location of regions in which 
large losses may be expected, and it can hardly be 
doubted that the future lies with the illuminative 
concept in question. Presumably, however, Professor 
Lea has acted on the plan of including in his work only 
what is immediately useful in practical work. Even 
with this restriction, his treatise extends to nearly 800 
pages of text and is illustrated by nearly 500 figures 
and diagrams. Taken as a whole, the work under 
review seems to cover most satisfactorily the everyday 
requirements of the engineer engaged in practically 
every branch of hydraulic engineering. 





Surveying is a subject which, when taught in schools, 
is popular because it leads to outdoor activities and 
excellent training. Surveying for Schools, by Professor 
S. Wright Perrott (Chapman and Hall, London, price 
6s. net), treats the subject almost entirely from the 
practical side, and no instrument or equipment is 
described until the special survey work for which it has 
to be used is fully explained. The greater part of the 
book is descriptive of chain surveying and levelling, 
the measurement of angles by the theodolite being 
left for a more advanced course, but the plotting of 
angles in plane-table survey is well illustrated. Another 
book on this subject recently published is Route 
Surveying, by Professors Pickels and Wiley, of the 
University of Illinois (Chapman and Hall, London, 
price 17s. 6d. net). This is an extension of their 
well-known J'extbook on Railway Surveying, to include 
surveys for highways, transmission lines, pipe lines, 
canals, &c. In making this change, the text has been 
almost entirely rewritten and its contents increased 
nearly 100 per cent. This is a book which, although 
designed for the use of students, will appeal to the 
practising engineer as well. 

In Strada e Traffico (Ulrico Hoepli: Milan, 20 lire), 
Ing. Dott. Raffaele Ariano deals with road and traffic 
problems, special attention being directed to the vibra- 
tion of buildings in relation to rubber tyred vehicles. 
The scope of the book covers the historical development 
of the different types of rubber tyres, the significance 
of the application of statical tests to rubber tyres, deflec- 
tions on obstacles, the cushioning capacity of various 
kinds of tyres and road surfaces, the vibrations to 
buildings caused by vehicles, the direct determination 
of the relation between solid and pneumatic tyred 
vehicles and road wear, power consumption, and the 
resistance to wear of rubber tyres on different kinds of 
road surfaces. The author discusses at length the 
influence of traffic vibration on buildings, giving a 
summary of the extensive experimental work which 
has been carried out, and the numerous technical tests 
which have been undertaken in various parts of Italy 
and elsewhere. Reference is made to the Report of the 
Committee appointed by the Board of Trade to enquire 
into the vibration produced by the working of the 
traffic on the Central London Railway. Of particular 
note, is the section dealing with the relation between 
traffic and road wear, and in which are given details of 
numerous methods of direct determination. The results 
of tests carried out on solid and pneumatic tyres are 





tabulated, as also are the maintenance costs of roads 
surfaced with asphalt, wood blocks, macadam and tar 
macadam. The conclusions arrived at from the results 
of a large number of road and traffic experiments carried 
out on behalf of the Italian Government Ministry of 
Transport are discussed and commented upon. Un- 
doubtedly this essentially practical volume serves to 
clear the horizon of many previous misconceptions, and 
points the way both explicitly and by implication to a 
better and sounder understanding of road and traffic 
problems. A conspicuous feature of this book is the 
easy fluency, exactness of expression and descriptive 
language, which are such invariable characteristics of 
Italian authorship. The volume is well printed, illus- 
trated and indexed. 


The Blue Book—The Electrical Trades Directory and 
Handbook is the new cognomen of the well-known 
publication which, since its first appearance, forty- 
nine years ago, has been issued under more than one 
title. In connection with the change, the volume 
appears to have become less of a handbook, and more 
of a directory and toremain much as before externally. 
A good many interesting features have been omitted, 
especially the digest of electrical legislative and case 
law, which contained information which was hard and 
even impossible to find elsewhere. On the other hand, 
a good deal of the tabular matter that has been 
retained can be found in the standard pocket book 
and might very well be omitted. The information given 
about the officials of the leading societies and other 
bodies connected with electrical work is useful, and the 
details of the re-organisation which is now taking place 
in electricity supply are well summarised. The directory 
portion seems quite accurate and complete, and is 
thus likely satisfactorily to fulfil the purpose for which 
it is designed. The price of the work is 25s. net, and it 
is published by Messrs. Ernest Benn, Limited, Bouverie 
House, Fleet-street, London, E.C.4. 


It is a difficult matter for students of chemistry to 
keep pace with the mass of literature published dealing 
with the various aspects of inorganic chemistry ; hence 
the desirability that, periodically, standard works of 
reference should be prepared by authorities who have 
made a special study of particular elements or groups 
of elements, thereby collecting in one volume and in a 
readily accessible form, all the available data and 
references on a limited field of inorganic chemistry. 
Handbuch der Anorganischen Chemie, Band IV, Die 
Elemente der achten Gruppe der  Periodisches 
Systems. Eisen und seine Verbindungen, edited by 
R. Abegg, F. Auerbach and I. Koppel; (Leipzig : 
S. Hirzel, price 45 marks), which is a further 
instalment of this important work of reference, deals 
with the compounds of iron in a characteristically 
thorough and competent manner and is a most com- 
prehensive collection of data on the subject, together 
with an extensive and complete bibliography of the 
literature of the compounds of iron, covering the 
period 1802 to 1929. In conformity with the system 
adopted in the previous volumes, the numbered refer- 
ences are conveniently assembled at the end of each 
section. The sections of this volume deal respectively 
with ferrous and ferric compounds, the ferric salts of the 
organic acids, and the amino, carbonyl and nitrosyl 
compounds of iron, a full account being given of the 
chemistry of a very large number of the lesser known 
compounds of iron, some of which have recently 
become of some industrial importance. The informa- 
tion has been collected from widely scattered sources 
and is given in a convenient form for reference, the 
text bearing evidence of critical selection and con- 
sideration. The section devoted to the carbonyl and 
nitrosyl compounds of iron has been exceptionally well 
prepared, considerable reference being made to the 
recent researches on the properties of tetra and penta 
iron carbonyl, together with the additive and sub- 
stitution compounds of iron carbonyl; these include the 
mercury, ammonia, hydrazine, ethylene-diamine and 
the pyridine compounds. In dealing with the nitrosyl 
compounds, the recently published researches (1930) of 
Hieber and Bader are quoted. As a reference book 
on the compounds of iron, this volume must be highly 
commended. The earlier volumes of this handbook 
gained a reputation as a treatise, and the present volume 
is a worthy successor of the earlier volumes, and will 
remain one of the standard works of reference on 
inorganic chemistry. 








Rice-MILLING MACHINERY IN S1aM.—A report on the 
markets for rice-milling machinery in Siam has recently 
been issued by the Department of Overseas Trade. 
35, Old Queen-street, London, S.W.1. Separate reports 
dealing with the Senggora, Chiengmai and Lampang 
districts are included. United Kingdom firms desiring 
a copy of this report should communicate with the 
Department, at the above address, quoting Reference 
No. A.X. 10,790. 
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LABOUR NOTES. 


Tue April issue of the Amalgamated Engineering 
Union’s Journal states that the following agreement 
relating to switchboard and sub-station attendants 
and their assistants, has been adopted by the National 
Joint Industrial Council for the Electricity Supply 
Industry :— 

‘*(1) That the agreement of November 15, 1929, 
set out on pages 319-321 of the minutes of the National 
Joint Industrial Council of that date, as amended 
on December 20, 1929 (page 323), and on April 25, 
1930 (page 333), which determines rates of wages for 
switchboard and sub-station attendants, be further 
amended as provided in clauses 2 and 3 hereof. 

‘“*(2) The rates set out in such agreement as reduced 
by the National Agreement of December 23, 1930, 
shall apply to: (a) Rotating shift workers working an 
average of 48 hours per week. (6) Alternating shift 
workers working an average of 48 hours per week, 
whether including or excluding Sunday work. 

‘**(3) Switchboard and sub-station attendants and 
their assistants who are neither rotating nor alternating 
shift workers, and who only work 47 hours per week, 
either as single-shift or day workers, shall receive 
47 hours’ pay, calculated at the rate of 47/48 of the 
rates payable to the rotating and alternating shift 
workers. 

‘* That it is desirable that the agreement of Novem- 
ber 15, 1929, be consolidated in view of the amend- 
ments which have been made therein.” 





During March, the home branch membership of the 
Amalgamated Engineering Union decreased from 
191,709 to 191,269, and the colonial branch member- 
ship from 25,769 to 25,457. The number of members 
in receipt of sick benefit decreased from 6,340 to 
5,831; the number in receipt of superannuation 
benefit increased from 11,423 to 11,491, and the num- 
ber in receipt of donation benefit from 31,449 to 
33,268. The total number of unemployed members 
increased from 41,112 to 43,427. 





Mr. W. H. Hutchinson and Mr. J. Tanner have 
accepted nomination as candidates for the presidency 
of the Amalgamated Engineering Union. Mr. Hutch- 
inson is the present occupant of the office, having 
been elected to it on the retirement of Mr. J. T. 
Brownlie. For Assistant General Secretary (National 
Health Insurance Department) seven members have 
been nominated, including Mr. C. A. Bamford, the 
present occupant. 





Under the National Agreements to which the National 
Federated Electrical Association and the Electrical 
Trades Union are parties, certain wage re-adjustments 
are called for by the latest variation in the cost of 
living. Beginning with the period covered by the 
second pay day in April, the Grade A hourly rate 
is reduced from Is. 93d. plus 5 per cent. to 1s. 9}d. 
plus 5 per cent. That rate includes a travelling 
allowance, and no further allowances are payable 
except as provided by Rule 9 of the London Rules 
dated February, 1920. The Grade B hourly rate is 
reduced from ls. 74d. to 1s. 7}d., the Grade C 
hourly rate from ls. 6d. to 1s. 53d., the Grade D rate 
from ls. 43d. to 1s. 44d. The new rates are to remain 
current up to and including the period covered by the 
first pay day in April, 1932. The corresponding new 
hourly rate for mates under the London Agreement 
is 1s. 53d. 





The Berlin correspondent of The Times states that 
the total number of German unemployed in receipt 
of ordinary relief (2,315,554) and transitional benefit 
(923,359) was 3,238,913 at the end of March. This 
was 237,000 less than on March 15, the respective 
decreases being 211,000 and 26,000. The total number 
of ‘available unemployed” in Germany, which 
includes persons in receipt of ‘‘ welfare” or municipal 
relief, as well as certain other categories, is given as 
4,756,000, as compared with the peak figure of 5,042,000, 
which was given on February 28. 





The contributor of a letter to the editor of the 
Manchester Guardian gave some information on the 
more-looms-per-weaver question, which, no doubt, 
interested Lancashire textile workers. A Continental 
correspondent of the writer was quoted as follows :— 
“I have just returned from Holland, and whilst there, 
was shown through a cotton-weaving mill fitted with 
automatic looms. In this mill each operative attended 
to twenty-four looms. By means of these looms the 
weaving cost, despite increased wages, was reduced 
below that of 1914, and the Dutch maker explained 
that he could therefore still make a profit, although 
Manchester was working at a loss.” 





_, Whatever may be thought in other quarters of the 
Trades Union Congress General Council’s recent 





memorandum on economic policy, the producers of the 
statement quite clearly think highly of it. “It is,” 
states the writer of the editorial notes in the April issue 
of the General Council’s organ, the Industrial Review, 
“* by far the most comprehensive, most logical, and most 
practical contribution so far to the incessant discus- 
sions and debates on the important topics with which 
it is concerned. Its approach to these topics is 
scientific instead of rhetorical, and while it rejects 
the apparently easy—but, in fact, impracticable and 
dangerous—solutions of contemporary economic pro- 
blems furnished so readily from certain quarters, it 
refuses with equal clarity all compromise with pessi- 
mism, and indicates the directions along which an 
effective and permanent remedy for the distress of the 
time is to be found.” 


How far it soars above the ordinary problems 
which harass employers and distress idle workpeople 
may be illustrated by a further extract. ‘‘ Nothing is 
more real about the economic problems of the nation 
to-day,” the Industrial Review's contributor says, 
‘“‘than that they are, as the General Council stress in 
their memorandum, part of a world problem which 
can only be solved by world co-operation. It is 
useless to imagine in such an emergency that ‘ tariffism,’ 
free trade, or any other of the expedients so dear to 
those factions who have a fancy for anything which 
lends itself to the fashioning of slogans, have any 
intrinsic remedial importance. No national solution, 
as the General Council affirm, can be permanently 
effective; there must be a world economic policy, 
involving a common policy dealing with raw materials, 
production, markets, and credit. Machinery capable 
of making a start in this direction exists in the League 
of Nations. It should not be beyond the wit of the 
various Governments to devise a means of supple- 
menting the work of the League by establishing 
organisations, representing workers and employers, 
to close up contacts and to form a united front against 
the destitution of material progress which threatens 
every corner of the world.” 





The Revue du Travail states that the number of 
permits to work overtime granted in Belgium in 1930, 
under the Eight-Hour Day Act, was 611. The number 
of workers affected was 27,129, and the total number 
of hours authorised was 2,370,160. These figures 
show a reduction of 548 in the number of permits 
granted, 22,283 in the number of workers affected, and 
1,728,257 in the total number of hours authorised, as 
compared with 1929. 


Early this year, the management of the Ruhrort- 
Meiderich Iron and Steel Works, an undertaking 
affiliated to the Vereinigte Stahlwerke and employing 
about 7,000 workers, announced that, owing to the 
trade depression, it could not continue operations 
unless wages were reduced by 20 per cent. Wages 
were regulated by a collective agreement which did 
not expire until September 1 next, and the workers 
employed by the undertaking, adhering to it, rejected 
the proposal of the management by 4,400 votes to 
2,127. The trade unions concerned also refused to 
submit to a reduction, contending that if they agreed 
to any infringement of the principle that collective 
agreements should be strictly observed, the whole 
system would be seriously affected. The manage- 
ment consequently dismissed the entire staff and closed 
the undertaking. 





A conference of representatives of Christian workers 
employed in iron works in the Ruhr and Rhineland, 
the Saar Territory, Northern and Eastern France, 
Belgium and Luxemburg, was held recently in Luxem- 
burg for the purpose of examining the economic and 
social position of workers in these areas employed by 
undertakings affiliated to the International Steel 
Cartel. The Conference reached the conclusion that 
the differences in the economic and social conditions 
in these areas, though partly due to different conditions 
of production, were also due in part to imperfect 
organisation of the workers and the almost total lack 
of co-ordinated trade union action in these areas, 
closely connected as they were both economically and 
geographically. In order to remedy this defect, the 
delegates agreed to undertake a joint campaign of 
trade union propaganda and to organise a regular 
exchange of information on conditions of work and 
wages. A sub-committee was appointed to draw up 
a questionnaire on the subject. It was agreed that 
regular conferences should be held at the shortest 
possible intervals. 





At a meeting in Brussels last week, the Executive 
Committee of the International Miners’ Federation 
had under consideration the increase of unemployment. 
A resolution was passed in favour of a reduction of 
the hours of work in coal mines, and it was decided to 
call an extraordinary international assembly in July 
to discuss what ought to be done. 





The negotiations of the International Federation of 
Trade Unions with the International Miners’ Federa- 
tion on the subject of hours of work in coal mines 
were discussed at a recent meeting in Berlin, of the 
Executive Committee of the German General Federation 
of Trade Unions. It was pointed out that any special 
regulation of working hours for miners providing for 
a shift of more than seven hours would be incompatible 
with the idea of a general reduction of hours of work. 
The miners were therefore advised to persist in their 
demand for a seven-hour shift. Mr. Schmidt, the 
representative of the German Miners’ Union, endorsed 
the proposal of the Committee that hours of work 
should be shortened, not only as an emergency step, 
but as a permanent measure. In his opinion, a shorten- 
ing of working hours, with a reduction of wages, was 
more tolerable than a reduction of wages without a 
shortening of hours. hoes 

The proposal alluded to by Mr. Schmidt was con- 
tained in a resolution passed by the Executive Com- 
mittee of the German General Federation of Trade 
Unions, which pointed out that the Government had 
not yet shown itself prepared to undertake any serious 
steps towards a general shortening of working hours. 
and called attention once more to the distress of millions 
of German persons unemployed, and to the fact that 
the improvement of the labour market required not 
merely a temporary but a permanent shortening of 
hours of work, in order to afford an equitable oppor- 
tunity for employment when trade should revive. The 
resolution protested strongly against recent decisions 
of arbitration courts, which had been made binding, 
providing for a lengthening of working hours beyond 
48 in the week. It also called upon the Government 
and the Reichstag to introduce as soon as possible new 
legislation fixing the hours of work in industry in 
conformity with the needs of the present day, adding 
that the normal working week should consist of five 
days, or 40 hours. : 

On March 30, the numbers of persons on the registers 
of Employment Exchanges in Great Britain were 
1,842,705 wholly unemployed, 623,700 temporarily 
stopped and 114,625 normally in casual employment, 
making a total of 2,581,030. This was 912 more than 
a week before, and 903,557 more than a year before. 
Of the total number, 1,911,949 were men, 66,460 boys, 
549,683 women and 52,938 girls. 


The Shipbuilding Employers’ Federation have 
invited the shipyard trade unions to a conference in 
London, on Friday next week, for the purpose of con- 
sidering the very serious state of the industry. The 
unions have accepted the invitation. Exactly what 
proposals will be made with the object of assisting the 
trade to recover its economic buoyancy remain to be 
seen, but obviously many of the working conditions 
ruling in British shipbuilding and shiprepairing stand 
in need of severe revision in the light of those obtaining 
in competing foreign countries. Friday’s conference 
is described as a preliminary meeting, and, no doubt, a 
joint committee will be appointed further to consider 
the matter. 





Representatives of the engineering trade unions met 
in London on Tuesday, to consider the proposals relating 
to working conditions, made by the Engineering and 
Allied Employers’ National Federation, some weeks 
ago. After discussion, the joint committee of the 
unions was authorised to ‘“‘ proceed with negotiations 
with the employers’ committee, and report to a 
further meeting of executive representatives of the 
unions.” A meeting of the two committees accord- 
ingly took place in London on Wednesday. This 
meeting lasted all day, and was eventually adjourned 
until the following morning. 





The United States Labour Department’s monthly 
Review states that in the present economic depression 
in Japan, factory workers in increasing numbers are 
taking over plants which have been closed because of 
the nonpayment of wages. In such cases, the workers, 
to keep themselves employed, make a contract with 
the owners to carry on the enterprise and pay the 
rent. Such control of factories is for the most part 
found to be limited to industries with comparatively 
simple procedure. A factory management commission 
is organised by the workers and is placed in control. 
This body submits reports to the workers and dis- 
tributes the profits among them. In general, the 
results have been good. Nearly 30 factories have 
thus been taken over, located in the Tokyo, Kanagawa, 
Saitama, Aichi, Osaka, and Hyogo districts. In the 
Keihin district, the workers control several sawmills, 
and recently similar arrangements have been made 
in works producing cast-iron at Kawaguchi in the 
Saitama district, and in porcelain establishments in the 
Aichi district. Other enterprises taken over include 
printing, glass making, and plated-ware establishments. 
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SELF-STAUNCHING ROLLER SLUICE 
GATE. 


On account of the relatively large size and high 
lift. of the new locks on the Charleroi-Brussels canal, 
it was considered important to reduce the leakage 
losses of the sluices, &c., to the minimum. Under 
these circumstances, a considerable amount of atten- 
tion was paid to the design of the sluice gates, with 
a view to evolving a type which would remain tight 
over long periods of service. 

As is well known, the ordinary sliding sluice is not 
altogether satisfactory in this respect. Although it 
may be made tight to start with, it is not easy to main- 
tain in this condition, since, during opening and closing, 
the side faces are subject to wear throughout the 
travel, while the top and »ottom faces are only in 
contact for a few inches of movement at the beginning 
or end of the operation. Moreover, sluices of this 
type require a considerable amount of force to work 
them, on account of the large surfaces in contact. 

In order to improve on these conditions, the Belgian 
Service des Canaux Houillers experimented with a 
roller type of sluice, in which three pairs of rollers 
were used running on a straight track, cut down to 
form small ramps at the closing position. At the 
moment of opening the rollers moved up the incline, 
thus drawing the sluice away from the frame face, 
the whole forming in this way a combination of sliding 
and rolling sluice, the sliding phase being confined to 
the small movement at the beginning or end of the 
travel. The lower rollers were prevented from drop- 
ping into the upper ramps, as the valve moved up, 
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by the upper guides which served to keep the top 
rollers in correct alignment. This type of sluice was 
installed in some cases, but was found to suffer from 
certain disadvantages. It overcame the trouble of 
the irregular wear of the vertical and horizontal faces, 
and, once started, required no more power than the 
ordinary roller type sluice. The actual power needed 
was, however, similar to that for a sliding sluice, since 
the sluice was virtually of this type at the moment of 
starting. Another drawback lay in the provision of 
sets of rollers, with the trouble consequently arising 
from the variable distribution of loading. In order 
to keep the sliding phase down to the minimum, and 
to avoid the use of slopes for the ramps which would 
entail a large effort at starting, the slope would require 
to be reduced and a quality of workmanship and 
adjustment ensured which it is difficult to obtain on 
large apparatus of this kind. 

Further study was, therefore, undertaken, with the 
result that the sluice illustrated in Figs. 1, 2 and 3, 
on this page, was designed. These drawings are 
reproduced from a recent issue of the Annales des 
Travaux Publics de Belgique, in which M. Joseph 
Chanteux, Ingénieur principal des Ponts et Chaussées, 
went at some length into the calculations involved. 

The sluice illustrated is supported by four rollers, 
mounted eccentrically on short shafts. To these 
shafts are keyed levers, which are coupled, by means of 
adjustable rods, to arms on a strong shaft extending 
across the top of the sluice gate, as shown in Figs. 1 
and 2. At the middle, this shaft is fitted with a third 
lever, to which the lifting rod, extending up the sluice 
shaft, is hinged. The centre lever is prevented, by its 
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heel coming in contact with a stop, shown in Fig. 3, 
from moving more than a predetermined amount. On 
a pull being exerted on the operating rod, the shaft is 
first rotated this small amount, and this has the effect 
of rotating the four roller shafts. Since the rollers 
themselves are mounted eccentrically on the shafts, 
they are pressed down on the roller paths, and the gate 
is forced away from the frame face. Continued pull 
on the operating rod produces no further relative 
movement of the parts of the sluice gate, on account 
of the stop mentioned, and the gate is then lifted with 
no more effort than is required for an ordinary roller 
sluice. 

Before adopting this type of sluice it was thought 
advisable to have tests carried out to see whether 
they worked as anticipated. These tests were made 
at the works of the Compagnie Centrale de Construc- 
tion Haine-St. Pierre, a load being applied to the sluice 
by means of a winch and dynamometer, and the force 
required to operate it being recorded by another 
dynamometer. The results proved very satisfactory, 
the leverages and the eccentricity of the rollers which 
had been chosen in the design securing the conditions 
desired. 

Mr. Chanteux sums up the advantages of the design 
as follows :—(1) The elimination of all sliding action 
and wear of the faces, ensuring complete and per- 
manent conditions of watertightness. (2) The use of 
straight and easily installed roller paths. (3) Ease in 
mounting and adjustment, the gate and frame being 
assembled and adjusted in the works and the work at 
the locks only involving the setting of the frame in 
the lock structure. (4) Easier operation than with 
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SELF-BALANCING REDUCTION GEAR. 
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sliding sluices, and with less power. (5) Ease of 
upkeep and repair, the whole sluice being capable of 
being raised above the lock wall. To these may be 
added the freedom from all auxiliary staunching 
devices, such as rods or flexible seals. 








SELF-BALANCING REDUCTION 
GEAR. 

An interesting design of self-balancing reduction gear, 
that is, one in which the thrust in an axial direction 
caused by the use of single-helical teeth is balanced by 
the ingenious coupling of two layshafts, has recently 
been introduced by Messrs. David Brown and Sons 
(Huddersfield), Limited, Park Works, Lockwood, 
Huddersfield. The apparatus is known as the Peri- 
centric gear, and an example is illustrated in the accom- 
panying Figs. 1 to 3. The gear can be constructed 
for either double or triple reduction, the example being 
of the former type. As shown in section in Fig. 3, the 
first pinion is carried on the armature shaft, the motor 
being attached to the gear casing. This method is 
particularly suitable for the use of flange-mounted 
motors. The driving pinion meshes on each side with 
a spur wheel mounted on a layshaft, which is itself 
cut with integral teeth to form the secondary driving 
pinion. The two layshaft pinions engage with a 
central spur wheel on the driven shaft. Each layshaft 
is carried in a pair of single-lip roller bearings, a method 
which simplifies the design by ensuring location of the 
outer races only. These carry the axial load. The 
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layshaft end thrust is taken by a radial ball bearing, | 
which is mounted in a circular housing capable of move- 
ment endways. The cap of this housing is formed 
with an eye, to which is coupled the end of the centrally- 
pivoted double-cross lever connecting the two housings. 
This construction can be readily followed from Fig. 3, 
and the disposition of the gears from Fig. 2, but the 
actual construction of the lever is best shown in Fig. 1. 

From the above description and reference to the 
figures, it will be readily seen that the end thrust on the 
layshafts arising from the load on the helical teeth is 
automatically balanced, any unequal distribution of it 
causing one shaft to move inwards and the other out- 
wards until equilibrium is reached. The load distri- 
bution is, therefore, definite, each gear carrying ex- 
actly that amount for which it is designed. Moreover, 
there is no radial load on the bearings resulting from 
the helical teeth of the driven or driving shafts, that 
due to the weight of the parts being the only factor. 
From this it follows that, since the shafts are subjected 
to torsion only, the driving pinion may be overhung 
without the risk of bending which might otherwise be 
present. Naturally also, the use of two layshafts doubles 
the effective width of both the driving and driven 
gears, and the unit, in consequence, can be made very 
compact. The two main shafts are mounted on a com- 
bination of ball and roller bearings. The arrangement, 
eliminating, as it does, the bearing load on two out of 
four shafts, involves only the minimum of frictional 
losses and the mechanical efficiency is, therefore, likely 
to be high, the anticipated figures being, for an average 








, double-reduction drive, 97-5 per cent., and for a triple- 
| reduction drive, 95-5 per cent. The Pericentric drive 
| would seem to be well suited for the transmission of 
high powers with large ratios of reduction, examples of 
| which may be found in the exacting drives met with 
|in crushing, grinding, rolling or tube mill plants, 
rotary kilns, and so forth. 

The general constructional details of the gear 
scarcely need comment, but a few points may be noted. 
The materials of the gear wheels vary with the duty. 
Thus the high-speed pinions may be of case-hardening 

| or heat-treated nickel-chrome steel, and the low-speed 
| wheels may be of medium carbon steel, surface- 
| hardened, if necessary. All the gears are generated 
| after they have been pressed on their respective shafts 
|and the bearing seatings ground. The casing is 
| divided in the horizontal plane of the bearings and 
the joint is made oil-tight. All gears and bearings 
are splash lubricated, and special precautions have been 
taken to avoid the escape of oil, so that replenishment 
is only necessary at long intervals. Special rubber cush- 
ions can be fitted on the swivel pins of the cross-lever 
to absorb possible shocks and to permit a small degree 
| of flexibility; otherwise the use of springs, flexible gears 
or other elastic parts is entirely dispensed with. 








ENGINEERING TRAINING AND 
EDUCATION. 


Lectures on Internal-Combustion Engines and Lubrica- 
tion.—A course of seven lectures on “ Internal- 
Combustion Engines and Lubrication”? are being de- 
livered at The Sir John Cass Technical Institute, 
Jewry-street, Aldgate, London, E.C.3, from 6.45 to 
8 p.m., on Monday and Thursday evenings. The 
first lecture was delivered on Monday, April 13, and 
the last will be given on Monday, May 4. The lecturers 
are Messrs. R. Stansfield, E. L. Bass, L. J. le Mesurier, 
C. H. Barton, and O. Thornycroft. The course has 
been arranged for those who are engaged in the 
technical branches of the petroleum industry, or 
are associated with industries in which petroleum 
products are utilised. The fee for the course of seven 
lectures is 7s. 6d. 


Dorman Long Travelling Scholarship.—Particulars 
of the 1931 competition for the Dorman Long Travelling 
Scholarship have recently been issued by the Council 
of The Institution of Structural Engineers, which 
body governs the award of the Scholarship. This 
Scholarship has a value of 3001. and is awarded 
triennially, its main object being to encourage and 
develop the knowledge of steel-frame construction. 
Another object is to provide the opportunity for travel 
and study, and the winner of the 1931 competition will 
be required to travel to Canada and spend 14 clear 
days in the Province of Quebec, visiting the cities 
of Montreal and Quebec. Candidates eligible for entry 
are members of the Institution of Structural Engineers 
who have not reached the age of 30 on June 1, 1931. 
The competition will consist of an examination of an 








essentially practical nature. This will be held at a 
number of centres on June 20, 1931. The closing 
date for entries is June 10. Full particulars regarding 
the Scholarship may be obtained from the Secretary 
of the Institution of Structural Engineers, 10, Upper 
Belgrave-street, London, 8.W.1. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, the 
reference number given being quoted in each case. 

Steel Yoke for Crane.—The supply and delivery, on 
board the 150-ton floating crane at Quay No. 204, 
Antwerp Docks, of a steel cross bar or yoke, capable of 
bearing a load of 145 tons, with four rings, two shackles 
and accessories, in accordance with drawings issued by 
the Port Authorities. Le College des Bourgmestre et 
Echevins, 4e Bureau de l’Hétel de Ville, Vieille Bourse, 
29, Antwerp, Belgium; April 27 (Ref. No. A. 10,868). 

Landing Stages.—The construction of landing stages 
at Quay No. 37, Antwerp. Le College des Bourgmestre 
et Echevins, 4e Bureau de l’Hétel de Ville, Vieille Bourse, 
29, Antwerp, Belgium ; April 23 (Ref. No. G. 10,291). 

Rolling-Stock Parts.—The supply of axles, axle boxes, 
buffers, drawbar hooks, steel tyres, crank and straight 
axles, buffing springs, boiler tubes and other parts 
and fittings for carriages, wagons and locomotives. 
Great Indian Peninsula Railway, Bombay; May 6 
(Ref. No. G.X. 10,299). 

Portland Cement.—The supply of 3,000 barrels of 
Portland cement in conformity with the specification 
laid down by the German Ministry of Communications. 
The Lithuanian Railway Administration, Kovno; 
April 23 (Ref. No. B.X. 7,053). 

Pumping Equipment.—The supply and delivery, to 
the turbine station, Molteno Reservoir, Cape Town, of 
two sets of electrically-driven, vertical-spindle centri- 
fugal multi-stage, high-lift pumps, motors, manual- 
operated switchgear, cast-iron and steel piping, &c. 
Alternatively, two sets of pumping plant arranged 
for remote control. Also an automatic electrically- 
driven self-contained vertical-spindle sump pump and 
float switch. The City of Cape Town; June 15 (Ref. 
No. G.X. 10,302). 

Cast-Iron Sleepers.—The supply of cast-iron sleepers 
and fittings for the North Western and Great Indian 
Peninsula Railways. The Railway Department, Railway 
Board, Simla; April 24 (Ref. No. G. 10,303.) 

Waterworks Material——-The supply and delivery of 
5,100 m, of 40-mm., and 1,500 m. of 60-mm. Mannesman 
steel tubes; 750 kg. of lead for packing; six 40-mm. 
sluice valves; three 40-mm. ventilating valves; six 
60-mm. sluice valves, also branches, connections, &c. 
The Public Works Department, Praia, Cape Verde 
Islands, May 31 (Ref. No. G.X. 10,305), 

Water Pipes.—The supply and laying of 765 m. of 
cast-iron or steel socket pipes, in connection with the 
extension of the water supply mains at Fakous, Egypt. 
The Egyptian Ministry of the Interior, Cairo; May 16. 
(Ref. No. G.X. 10,309.) 








THE Iron AND STEEL InstrtuTE.—The sixty-second 
annual meeting of The Lron and Steel Institute will be 
held at the Institution of Civil Engineers, Great George- 
street, London, S.W.1, on May 7 and 8 next, commencing 
each day at 10 a.m. The newly-elected president, 
Colonel Sir Charles Wright, Bart., will read his presi- 
dential address, and the papers to be read and discussed 
are the following: ‘First Report on the Corrosion of 
Iron and Steel,” being a report by a Joint Committee 
of the Iron and Steel Institute and the National Federa- 
tion of Iron and Steel Manufacturers to the Iron and 
Steel Industrial Research Council ; ‘‘ The Sub-Crystalline 
Structure of Ferrite,’’ by Professor C. O. Bannister and 
Mr. W. D. Jones; “The Formation of Ferrite from 
Austenite,’’ by Professor Sir H. C. H. Carpenter, F.R.S. 
and Dr. J. M. Robertson; ‘‘ Refractory Materials for 
the Induction Furnace,” by Dr. J. H. Chesters and Mr. 
W. J. Rees; ‘“ Production Economy in Iron and Steel 
Works,”” by Mr. O. Cromberg; ‘“ Blast-Furnace Data 
and their Correlation, Part II,’’ by Messrs. E. C. Evans, 
L. Reeve, and M. A. Vernon; ‘“ The Resistance of 
Copper- Nickel Steels to Sea Action,”’ by Dr. J. N. Friend 
and Mr. W. West; ‘‘ On the Nature of Defective Lamina- 
tions in Wrought-Iron Bars and Chain Links,’’ by Dr. 
H,. J. Gough and Mr. A. J. Murphy ; ‘‘ The Basic Process. 
Some Considerations of its Fossibilities in England,” 
by Mr. V. Harbord; ‘‘Some Alloys for Use at High 
Temperatures. Complex Iron-Nickel-Chromium Alloys. 
Part I1I.—The Effect of Composition and Exposure to 
High Temperatures,’’ by Dr. C. H. M. Jenkins and 
Mr. H. J. Tapsell; ‘‘ The Effect of Carbon and Silicon 
on the Growth and Scaling of Grey Cast Iron,” by 
Dr. A. L. Norbury and Mr. E, Morgan; ‘‘ X-Ray Investi- 
gations on the Crystal Structure of Hardened Steel,” by 
Mr. E. Ohman; ‘‘ The Constitution of Scale,’* by Dr. 
L. B. Pfeil; ‘‘ X-Ray Investigation of Certain Nickel 
Steels of Low Thermal Expansion,”’ by Mr. G. Phragmén ; 
‘“The Melting Shop of the Appleby Iron Company, 
Limited,” by Mr. A. Robinson; ‘‘ Accelerated Cracking 
of Mild Steel (Boiler Plate) under Repeated Bending,” 
by Dr. W. Rosenhain, F.R.S., and Mr. A. J. Murphy. 
The annual dinner will be held in the Grand Hall, 
Connaught Rooms, Great Queen-street, London, W.C.2, 
on May 7, at 7 for 7.30 p.m. 
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BOOKS RECEIVED. 

United States Geological Survey. Water Supply Paper 
No. 623. Surface Water Supply of the United States 
1926. Part III. Ohio River Basin. [Price 50 cents. ] 
No. 629. 1926. Part VIII. Western Gulf of Mexico 
Basin. [Price 35 cents.] No. 646. 1927. Part VI. 
Missouri River Basin. [Price 20 cents.] No. 647. 
1927. Part VII. Lower Mississippi River Basin. 
[Price 20 cents.] No. 655. Surface Water Supply of 
Hawaii, July 1, 1926, to June 30, 1927. [Price 25 
cents.] Washington: Government Printing Office. 

Standard Four-Figure Mathematical Tables. Edition B. 
With Negative Characteristics in the Logarithms. By 
L. M. Mrune-THomson and L. J. Comriz. London : 
Macmillan and Company, Limited. [Price 10s. 6d. 
net. ] 

Department of Overseas Trade. Ec ic Ci 
East Africa and in Northern Rhodesia, Nyasaland, and 
British Somaliland. Report. By Colonel W. H. 
FRANKLIN and C. Kemp. London: His Majesty’s 
Stationery Office. [Price 2s. 9d. net.] 

Department of Overseas Trade. Economic Conditions in 
Siam, 1930. Report. By J. F. Jonns. London: 
His Majesty’s Stationery Office. [Price ls. 9d. net.] 

Les Relations Entre Patrons et Ouvriers, By EuGENE 
ScHNEIDER. Paris: Imprimeries Renouard. 

Metals and Alloys. London: The Louis Cassier Com- 
pany, Limited. [Price 10s.] 

United States Bureau of Mines. Bulletin No. 328. 
Greensand Bibliography to 1930 (Annotated), with a 
Chapter on Zeolite Water Softeners. By R. N. SHREVE. 
[Price 15 cents.] No. 330. Ventilation of the Large 
Copper Mines of Arizona. By G. E. McEtroy. 
[Price 35 cents.] No. 333. Refining of Light Petro- 
leum Distillates. By H. P. Rue and R. H. Espacu. 


ditions in 





[Price 25 cents.] Technical Paper No. 482. Toxic 
Gases from 60 per cent. Gelatin Explosives. By G. 
Str. J. Perrott and others. [Price 10 cents.] Wash- 


ington: Government Printing Office. 

Aeronautical Research Committee. Reports and Memoran- 
da. No. 1315. An Experimental Determination of the 
Intensity of Friction on the Surface of an Aerofoil. By 
A. Face and V. M. Fatkner. [Price 1s. 3d. net.] 
No. 1337. The Stresses in a Radially Spoked Wire 
Wheel under Loads Applied to the Rim. Part II. 
Simplified Formule and Curves. By Prof. A. J. 
Surron PipparD and W. E. Francis. [Price 9d. net.] 
No. 1338. Stalled Flight Tests on a Bristol Fighter 
Fitted with Auto-Control Slots and Interceptors. By 
R. P. Atston and Others. [Price 4d. net.] No. 1339. 
Full Scale Experiments in High Tip Speed Airscrews. 
The Effect of Thickness of Section on Airscrew Perform- 
ance. By W. G. JENNINGS and A. ORMEROD. [Price 
6d. net.] No. 1340. Directional Stability of High-Speed 
Aircraft. By W. J. Jenninas. [Price 6d. net.] London: 
His Majesty’s Stationery Office. 

Comision Carbonera y Siderurgica Nacional. Carbon y 
Fierro. No. 9. Decretos, Informes Oficios Reso- 
luciones, Proyectos de Ley y otros Documentos Oficiales. 
Lima: Comision Carbonera y Siderurgica Nacional. 

Ludwig Loewe &: Co., A.G. Berlin, 1869-1929, 60 Jahre 
Edelarbeit, Berlin. V. D. I. Verlag, G.m.b.H. [Price 
15 marks. } 

Association of Engineering & Shipbuilding Draughtsmen— 
Introduction to the Theory of D.C. Motors. By G. 
WInpDRED. The Parallel Operation of Diesel-Alternator 


Sets. By G. H. BrapBury. London: The Draughts- 
man Publishing Company, Limited. [Price 2s. net. 
each. | 

Theorie und Bau von Turbinen-Schnelldufern. By 


Pror. Dr. Viktor Kaptan and Pror. Dr. ALFRED 
LecunerR. Munich and Berlin: R. Oldenbourg. 
[Price 18 marks. } 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Most of the local steel and engineering 
works have resumed operations following the holiday 
stoppage. Gross production has undergone little change. 
Indications of an increase in the volume of business in 
circulation are more apparent. The raw and semi- 
finished steel trades continue to operate under many 
difficulties. The absence of forward business, coupled 
with keen Continental competition in overseas markets, 
is responsible for the flow of orders to local works being 
less than twelve months ago. Weakness has developed 
in certain classes of high-efficiency steels, but it is expected 
to be of only a temporary character. Quotations of iron 
and steel materials have undergone no change, and are as 
follows: Siemens acid-steel billets, 97. 10s.; hard basic 
billets, 8/7. 12s. 6d. to 91. 2s. 6d.; medium hard basic, 
7l. 2s. 6d. to 71. 12s. 6d. ; soft basic, 6/. 15s. ; Derbyshire 
foundry pig iron, 66s.; Derbyshire forge iron, 63s. ; 
crown iron bars, 10/. 5s.; iron hoops, 12l.; steel hoops, 
91. to 91. 10s. ; soft wire rods, 7/. 10s.; basic scrap, 44s. ; 
ferro-tungsten, 2s. lb.; tungsten powder, 2s. 3d. lb. ; 
A slightly higher level of activity is being reached in the 
engineering trades, but only in exceptional instances is 
plant employed at anything approaching full capacity. 
There is a growing scarcity of armament work. The 
British Admiralty have placed a contract locally for 
armour-piercing projectiles. Increased quantities of 
special steels are being supplied for turbine manufacture. 
One local concern has equipped turbines representing 
several million horse-power. Delivery has now been com- 
pleted by a Sheffield firm of crushing plant for dam con- 
struction in Madras. The plant is electrically operated. 
It comprises 21 crushers, and the necessary elevators, 
conveyors, and accessories. The largest of the crushers 
weighs 100 tons and is stated to be the biggest made 
in this country. The principal crusher is capable of an 
output of 200 tons an hour. The wearing parts are of 
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manganese steel, of which material greatly extended use 
is being made in the production of grinding and dredging 
machinery, tramway and railway points; and castings for 
pumps, tractors, and engines. It is also finding increased 
favour in the manufacture of aeroplane parts. Sheffield 
has supplied the high-pressure boiler drums for a new 
47,000-ton liner. There is a better demand for farm and 
garden implements. File production has undergone a 
slight improvement, orders having been received from the 
British Government and India. <A saw plate 102 in. in 
diameter has been turned out by « local firm. The 
finished saw will be used for cutting up large blocks of 
stone. 

South Yorkshire Coal Trade.—Quiet conditions prevail. 
A steady improvement, however, is expected to develop 
when the effects of the holiday stoppage have disappeared. 
There is a steady demand for fuel on export account. 
The consumption of industrial fuel is not of satisfactory 
dimensions. The market for steam coal is easier. The 
demand from the textiles trades for small coal is unsatis- 
factory. Considering the time of the year, house coal is in 
good request. The coke market has several weak sections. 
There is only a slow demand for blast-furnace coke. 
Foundry descriptions are firm. Coke for central heating 
purposes has not maintained the recent improvement. 
Gas cokes are steady, realising 23s. to 26s. 6d. Quotations: 
best branch handpicked, 25s. 6d. to 27s. ; Derbyshire 
best brights, 24s. to 26s. ; Derbyshire best house, 22s. to 
23s. ; screened house, 19s. 6d. to 20s. 6d. ; screened nuts, 
16s. 6d. to 17s. 6d.; Yorkshire hards, 15s. to 16s. 6d. ; 
Derbyshire hards, 15s. to 16s. 6d. ; rough slacks, 9s. to 
10s. ; nutty slacks, 7s. to 8s. ; smalls, 4s. 6d. to 6s. 6d. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

Electrical Plant Manufacture——In no section of the 
iron and steel and kindred industries in the north- 
western area is the outlook more encouraging than in the 
electrical plant and equipment manufacturing branch, 
which, in the last two or three years, has enjoyed a minor 
boom, owing to the placing of extensive orders in con- 
nection with grid development schemes, and increased 
demands by Dominion and foreign customers for British- 
made electrical machinery. To keep pace with this 
demand, several firms have been compelled to increase 
their workshop capacity. One of these companies is 
Messrs. Ferranti Limited, of Hollinwood, near Manches- 
ter, who at present have a heavy order book. The 
contract for the work has been placed with Messrs. 
Joseph Parks and Son, Limited, structural engineers 
and ironfounders, of Northwich, who have on hand a 
number of other useful contracts at present. Messrs. 
The Metropolitan-Vickers Electrical Company, Limited, 
of Trafford Park, Manchester, are still busily engaged 
on the construction of electrical rolling stock for a 
number of home and overseas railways, and in the 
manufacture of heavy plant for various clients. A 
number of contracts now in course of completion run 
into six figures. 

Structural Engineering.—The effect of the Easter 
vacation is still apparent among structural engineering 
firms. While extensive orders are still being withheld, 
small contracts continue to be secured by leading Trafford 
Park undertakings. One of the most successful of 
these, Messrs. Edward Wood and Company, Limited, of 
the Ocean Ironworks, have in the last few days been 
entrusted with the erection of a telephone exchange at 
Acocks Green, near Birmingham, for His Majesty’s 
Office of Works, a task entailing the use of 100 tons of 
steel ; a new roof for the dressing shop at the Oldham 
works of Messrs. Platt Bros. and Company, Limited, 
engineers, necessitating the use of a further 100 tons, 
and a contract for steelwork for a block of shops to be 
built by Messrs. Wilson Lovatt and Sons, Limited, 
contractors, of Wolverhampton, at Burnt Oak, Edgware. 
Messrs. Rubery, Owen and Company, of Darlaston, 
S. Staffs., are to erect a large electricity sub-station at 
Wood Green, near London. 

Railway Dismissals.—At Crewe, where, at one time, 
more than 12,000 men found employment in railway 
constructional work, the outlook is very discouraging. 
Although the London, Midland and Scottish Railway 
has recently commenced work on the building of 75 
locomotives there, it has been found necessary to dispense 
with the services of a further 400 men. In the last few 
years, the amalgamation of the railways, and the intro- 
duction of modern machinery and methods has resulted 
in the displacement of 3,000 employees at the railway 
works in the town. It is feared that still further reduc- 
tions may become necessary in the comparatively near 
future. Branches affiliated with the Manchester District 
Engineering Joint Committee have held a number of 
meetings of protest, in the last few days, against the 
proposed new working conditions submitted by the 
employers. The Manchester joint organisation com- 
prises about 55,000 members of 18 unions. 








CHANGE OF ADDRESS.—Messrs. Simon-Carves, Limited, 
have erected extensive new offices, drawing offices and 
laboratories at Cheadle Heath, Stockport, and_ the 
transfer from their old offices at 20, Mount-street, Man- 
chester, has now been completed. The address for all 
correspondence will now be Cheadle Heath, Stockport. 





Prersonat.—Mr. Samuel Gledhill, for many years 
works manager and outside representative of Messrs. 
Wm. Asquith, Limited, has joined the directorate of 
Messrs. Kitchen and Wade, Limited, Halifax, where 
he will occupy the position of works manager, following 
the retirement of Mr. Wade.—Mr. W. F. Prentice has 
been appointed to a seat on the board of Messrs. Redpath, 





Brown and Company, Limited, Edinburgh. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Business is still quiet, but 
the market is rather more hopeful in tone, and inquiries 
are spreading a little. For home trade, ironmasters’ 
fixed minimum figures for Cleveland pig remain: No. 1 
quality, 6ls.; No. 3 g.m.b., 58s. 6d.; No. 4 foundry, 
57s. 6d.; and No. 4 forge, 57s. Efforts to sell at sub- 
stantially below these prices to pig consumers in Scotland 
are still unsuccessful in face of overseas competition. 
Firms in Scotland continue to buy Continental iron 
and Indian iron at very low figures. Second-hands are 
doing little in Cleveland pig. Their terms of contract 
with ironmasters prohibit extensive merchant sales to 
— users, and export demand continues extremely 
ight. 


Hematite.—Conditions in the East Coast hematite 
trade are far from satisfactory, but Messrs. Gjers, Mills 
and Company are preparing to restart their Ayresome 
Ironworks next month. The blast furnaces have been 
idle for several months. The firm have cleared out 
their stock, and booked a few orders, with the result 
that they have decided to rekindle two furnaces. 
Ordinary brands of East Coast hematite are on sale at 
66s. 6d., and customers claim they can shade that 
figure. On the other hand, there are makers who hold 
out for higher terms. Merchants have still a good deal 
of hematite on hand, and by cutting prices, manage to 
make occasional export sales. They are not at liberty 
to undersell producers in home markets. Makers’ home 
trade includes further moderate sales to firms in the 
Sheffield and in the Midland districts. 


Blast-Furnacemen’s Wages Reduced.—The average 
net selling price of No. 3 Cleveland pig iron for the first 
quarter of the year has been certified to be 56s. 3-37d. 
per ton, as against 58s, 8-42d. per ton for the previous 
three months. Under sliding-scale arrangements, North- 
East Coast blast-furnacemen’s wages are reduced by 
2-25 per cent. for the second quarter of the year, lowering 
wages from 4-50 per cent. above the standard to 2-25 
per cent. above the standard. 

Ironstone Miners’ Wages Down.—At a meeting of 
Cleveland ironstone mineowners’ and employees’ repre- 
sentatives this week, a reduction of 4-50 per cent. in 
men’s wages for the second quarter of the year was 
agreed to. Under the sliding scale, the owners were 
entitled to 7-50 per cent., but, once more, they did not 
enforce the full fall, in view of the scarcity of work for 
the miners. 

Foreign Ore.—There is very little activity in imported 
ore. Sellers keep best rubio at 16s., c.i.f. Tees, but 
consumers state they can buy at less. 


Blast-Furnace Coke.—There is a rather firmer feeling 
in furnace coke, due more to curtailment of make than 
to enlargement of demand. Durham good average 
qualities are still obtainable at 16s. for early delivery 
to local users, but more has to be paid for supply over 
periods ahead. 


Manufactured Iron and Steel.—Tonnage output in 
departments engaged on production of railway requisites 
is a little heavier than of late, but in all branches, work 
is still much needed. Scarcity of specifications for 
shipbuilding material continues acute, and manufac- 
turers of constructional steel have not much work on 
hand. Recognised market rates are, however, steadily 
maintained. Common iron bars are 10l. 108s.; best 
bars, 111. ; double best bars, 111. 10s. ; treble best bars, 
12/.; packing (parallel), 8/.; packing (tapered), 101. ; 
steel billets (medium), 7/7. 2s. 6d.; steel billets (hard), 
7l. 12s. 6d.; iron and steel rivets, 11/. 5s.; steel ship 
plates, 87. 15s.; steel angles, 8/. 7s. 6d.; steel joists, 
81. 15s. ; heavy sections of steel rails, 8/. 10s. for parcels 
of 500 tons and over, and 9. for smaller lots; fish 
plates, 12/7. 10s.; black sheets (No. 24 gauge), 8/. 10s. ; 
and galvanised corrugated sheets (No. 24 gauge), 111. 

Imports of Iron and Steel.—Imports of iron and steel 
to the Tees from Holland, Belgium, France, Norway, 
Sweden, Finland, India, Germany, and coastwise, last 
month, totalled 10,361 tons, comprising 684 tons of 
pig iron, 8,028 tons of crude sheet bars, billets, blooms 
and slabs, and 1,649 tons of plates, bars, angles, rails 
sheets and joists. February unloadings totalled 13,331 
tons, comprising 4,037 tons of pig iron, 6,668 tons of 
crude sheet bars, &c., and 2,626 tons of plates, bars, 
angles, &c.; while imports for the pre-war month of 
March, 1914, totalled 8,997 tons, comprising 5,661 tons 
of crude sheet bars, &c., and 3,336 tons of plates, bars, 
angles, &c. 


NOTES FROM THE SOUTH-WEST. 
CarpiFr, Wednesday. 

The Coal -Trade.—A fire at the Aberserchan and 
Llanerch collieries, and an improved demand for large 
coal, both on inland account and for export, has 
strengthened the position of large coals, especially 
Monmouthshires, with the result that colliery salesmen 
are in some cases firmly demanding a small premium 
on the schedule prices. One of the reasons given for 
the change is that the operation of the quota for produc- 
tion has restricted the supplies available for railways 
from other districts, with the result that an improved 
demand has developed for Welsh coal, while the expecta- 
tion that the Egyptian State Railway contract for 300,000 
tons of large coal will be definitely placed during the 
next week, and will benefit the Monmouthshire collieries, 
has also stiffened the ideas of salesmen who now demand 
18s, 6d. to 18s. 9d. for Black Vein large; 18s. 3d. to 
18s, 6d. for Western Valleys; and 17s. 9d. to 18s. 3d. 
for Eastern Valleys. Small coals, on the other hand, 
remain in very poor request, with supplies so abundant 











that a proportion of current production is being banked 
in order to release wagons needed to enable collieries to 
continue producing large, which is in demand. 


World’s Largest Tramp Fleet.—Cardiff still controls 
the largest fleet of tramp vessels in the world, and 
practically the whole of the 311 ships managed from 
the port depend on coal as a means for raising motive 
power. The latest list of members of the Cardiff District 
Committee of the Shipping Federation shows that 91 
firms control 311 vessels totalling 1,235,214 gross tons, 
equal to a deadweight capacity of 1,976,342 tons, of a 
value of at least 15,500,000. Compared with a year ago, 
the deadweight capacity of Cardiff-owned ships has been 
raised by 110,000 tons, in spite of a reduction of eight 
in the number of vessels, showing that the average size 
of the ships has been increased. The largest single 
fleet consisting of 41 vessels, aggregating 200,903 gross 
tons, is under the management of The Hain Steamship 
Company, Limited, and is followed by Sir W. R. Smith 
and Son, Limited, managers of the Reardon Smith Line, 
Limited, The Leeds Shipping Company, Limited, and 
The Oakwin Steamship Company, Limited, with 35 
vessels totalling 175,394 tons, and Evan Thomas, Radcliffe 
and Company, with 16 vessels aggregating 84,152 tons. 
During the year, the fleet of the Chellew Navigation Com- 
pany, Limited, numbering 8 vessels making 34,658 gross 
tons, was deleted from the list, owing to the headquarters 
of the company being removed from Cardiff to London. 
On the other hand, the Pentirion and Pentwyn Com- 
panies’ fleets, controlled by Mr. D. P. Barnett, were raised 
from 7 vessels making 23,167 igross tons to 8 making 26,766 
gross tons. Cardiff’s fleet of tramp shipping is, to-day, 
the largest in the history of the Port and, owing to the 
policy of replacing old vessels with modern ships fitted 
with the latest machinery, for speed and economy and 
the quick handling of cargo, is in such a state of efficiency 
that it can immediately take advantage of any improve- 
ment which might occur in trade. 








NOTES FROM THE NORTH. 


Guiascow, Wednesday. 

Scottish Steel T'rade.—No change of any note has taken 
place in the Scottish steel trade since last report, and 
conditions at the works are as unsatisfactory as ever. 
The demand is poor, and consumers are still ordering in 
small quantities on account of the general dullness of 
trade, with the result that plant can only be run inter- 
mittently. Makers of structural material are not so 
busy as they had hoped to be about this time, but 
inquiries are better. The black steel sheet makers keep 
moving, but there is a lack of volume in the business 
going through, and were it not for the present seasonal 
orders they would indeed be extremely quiet. The 
current demand is largely for the lighter gauges of black 
sheets, and galvanised sorts are very dull. Prices are 
nominally unchanged and are as follow :—Boiler plates, 
101. 10s. per ton ; ship plates, 8/. 15s. per ton ; sections, 
81. 7s. 6d. per ton; black steel sheets, }-in., 87. to 81. 5s. 
per ton; and galvanised corrugated sheets (No, 24- 
gauge), 11l. 7s. 6d. per ton, all delivered at Glasgow 
stations. 

Malleable-Iron Trade—A dull tone continues to 
prevail in the malleable iron trade of the West of Scotland 
and employment is irregular. The current demand does 
not amount to a sufficient tonnage to keep plant running 
steadily, and broken time is general at most establish- 
ments. Business from the tube trade is still very poor. 
No improvement of any kind is reported by the re-rollers 
of steel bars who still find competition very keen. To- 
day’s market quotations are as follow :—‘* Crown’”’ bars, 
10/. 5s. per ton for home delivery, and 91. 15s. per ton 
for export; re-rolled steel bars, 6/. 10s. per ton for home 
delivery, and 61. 7s. 6d. per ton for export. 

Scottish Pig-Iron Trade.—The state of the Scottish 
pig-iron trade has not changed, and the continued arrivals 
from India are all against the local producers. The 
demand is very limited, both on home and export account, 
and prompt delivery can always be made. Inquiries 
from overseas are poor and of small volume. The follow- 
ing are the current market quotations: Hematite, 72s. 
per ton, delivered at the steel works ; foundry iron, No. 1, 
76s. per ton, and No. 3, 73s. 6d. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, April 11, only amounted to 125 tons. Of that 
total 110 tons went overseas and 15 tons coastwise. 
During the corresponding week of last year the figures 
were 930 tons overseas and 1,147 tons coastwise, making 
a total shipment of 2,077 tons. 

Shipbuilding Contract.—Messrs. J. Hay and Sons, 
Limited, shipowners, Glasgow, have just placed a contract 
with Messrs. Ailsa Shipbuilding Company Limited, Troon, 
for a single-screw steel steamer, of 200 ft. in length. 
The new vessel is to be of the raised quarter-deck type, 
with machinery fitted aft, and is to be built to Lloyds 
highest class, and in excess of their requirements. She 
will have a deadweight capacity of 1,100 tons and will 
have triple expansion engines constructed by the builders. 
This will make the nineteenth vessel built by Messrs. Ailsa 
Shipbuilding Company for the same owners. 








THe RATIONAL REINFORCEMENT OF CONCRETE: 
ErratuM.—M. Fernand Dumas has drawn our attention 
to an error in the original from which Fig. 6 in our article 
on page 409 ante, was reproduced. To the left of the 
figure the diagonal stirrups are shown as being 4 mm. 
in diameter. There really are four stirrups each 10 mm. 
in diameter. It will be evident from the text that 
Figs. 6 and 7 represent the latest practice, and Figs. 
5 and 8 the earlier practice improved upon. 





NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, S.W.1. ‘‘ Post-War Land Turbine 
Development,” by Mr. C. D. Gibbs. Yorkshire Branch: 
Thursday, April 23, 7.30 p.m., Hotel Metropole, Leeds. 
Symposium on ‘“ Resistance to Abrasion.” 

Junior INstTiITUTION OF ENGINEERS.—To-night, 7.30 
p.m., 39, Victoria-street, S.W.1, ‘‘ The Transmission of 
Gas,”’ by Mr. J. E. Gray. ‘“‘ The Building Requirements 
of Lifts,” by Mr. T. G. Martin. Friday, April 24, 7.15 
p-m., Institution Dinner, Hotel Metropole, Whitehall- 
place, S.W.1. 

Mining InstitTuTE oF ScoTLanD.—Saturday, April 18, 
3 p.m., Royal Technical College, Glasgow. Annual 
General Meeting. ‘‘ Hydraulic Stowing in the Thick 
Coal Seams of India,’”’ by Dr. D. Penman. ‘ Under- 
ground Tests of the Geophone,’’ by Professor H. Briggs 
and Mr. D. Davidson. ‘‘ An Inquiry into the Relative 
Accuracy of the Optical Micrometer Theodolite,” by 
Professor H. Briggs and Mr. W. W. Connor. Exhibition 
of Kinematograph Film. ‘‘ The Scottish Shale Industry.” 

Royat Society or Arts.—Monday, April 20, 8 p.m., 
John-street, Adelphi, W.C.2. Howard Lecture. ‘‘ The 
Present Position in Aeronautics.” Lecture II, by Dr. 
N. A. V. Piercy. Wednesday, April 22, 8p.m. “ The 
Work of the London School of Hygiene and Tropical 


Medicine”’ by Professor Major Greenwood, Friday, 
April 24, 4.30 p.m. ‘‘ John Zoffany in India,” by Sir W. 
Foster. 


INSTITUTE OF TRANSPORT.—T uesday, April 21, 6 p.m., 
Institution of Electrical Engineers, Victoria-embank- 
ment, W.C.2. Graduates’ and Students’ Lecture. 
‘*Transport Developments in 1930,” by Mr. R. Bell. 
Manchester-Liverpool and District Section: Friday, 
April 24, 6.30 p.m., Adelphi Hotel, Liverpool. ‘* The 
Necessity for Warehouses in Connection with Transport,” 
by Mr. H. Gaunt. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South 
Midland Students’ Section: Tuesday, April 21, 7 p.m. 
Queen’s Hotel, Birmingham. Joint meeting with 
Rugby Engineering Society. “The Hypro-Thermal 
Experiments at Avonmouth,”’ by Mr. L. W. Law. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, April 21, 7.15 p.m., Junior Institution of 
Engineers, 39, Victoria-street, S.W.1. ‘‘ Electric Are 
Welding,” by Mr. W. E. Quine and Mr. E. F. Newell. 

ILLUMINATING ENGINEERING SocreTy.—Tuesday, 
April 21, 7.30 p.m., Royal Society of Arts, John-street, 
Adelphi, W.C.2. ‘“‘ Some Aspects of Street Lighting in 
the United States,’’ by Mr. W. G. Mackenzie. 

INSTITUTION OF CiviL ENGINEERS.—Birmingham and 
District Association: Thursday, April 23, 6 p.m., 
Chamber of Commerce, New-street, Birmingham. ‘ The 
Present Day Training and Education of a Civil Engineer,” 
by Mr. L. W. Kershaw. 

INSTITUTION OF ENGINEERS IN CHARGE.—Thursday, 
April 23, 7.30 p.m., St. Bride Institute, Bride-lane, 
Fleet-street, E.C.4. Joint Meeting with St. Bride Literary 
and Debating Society. Debate on “‘ That the Present 
Age is Retrograde.”’ 

Society oF CHEMICAL INDUSTRY. CHEMICAL ENGI- 
NEERING Grovup.—Friday, April 24, 6.45 p.m., Waldorf 


Hotel, Aldwych, W.C.2. Annual General Meeting. 
‘* Science in Industry,”’ by Sir R. Gregory. 
Royat Instirution.—Friday, April 24, 9 p.m., 


Albemarle-street, W.1. ‘‘ Joseph Priestley and His 
Place in the History of Science,’’ by Sir P. Hartog. 

InstTITUTE oF British FounpRyYMEN.—Lancashire 
Branch: Saturday, April 25, 4 p.m., College of Tech- 
nology, Sackville-street, Manchester. “Sand, and Sand 
Preparation,’’-by Mr. E. Ronceray. 








Tue MarkING OF ImportTEeD INSULATING TAPE.—The 
Board of Trade inquiry as to whether imported adhesive 
insulating tape for electrical purposes should be required 
to bear an indication of origin will begin at 10.30 a.m. 
on Tuesday, April 28, instead of 11.30 a.m. on Monday, 
April 27, as previously announced. 





IMPROVEMENTS TO THE Port oF ROSARIO, ARGENTINA, 
—The Commercial Counsellor to H.M. Embassy at 
Buenos Aires, Argentina, has furnished, in connection 
with the proposed improvements to the Port of Rosario, 
the name and address of the concessionnaires. British 
manufacturers desiring to receive further information 
on this subject should communicate with the Department 
of Overseas Trade, 35, Old Queen-street, London, 8.W.1, 
quoting Reference No. G.X. 10,233. 





Triats oF H.M.S. Butupoc.—H.M. torpedo-boat 
destroyer Bulldog, built by Messrs. Swan, Hunter, and 
Wigham Richardson, Limited, Wallsend-on-Tyne, has 
recently undergone a successful series of speed, power, 
and gun-firing trials. These culminated in the accept- 
ance trial off the mouth of the river Tyne on April 8, 
which was also completely satisfactory. After the trial 
trip the Bulldog left for Chatham. The vessel, which is a 
sister ship of H.M.S. Brilliant, built by Messrs. Swan, 
Hunter, and Wigham Richardson, Limited, and delivered 
in February, has a displacement of 1,330 tons. Her 
armament includes three 4-°7-in. guns, one high-angle 
quick-firing 4-7-in. gun, seven smaller guns, and eight 
torpedo tubes. The propelling machinery and oil-fired, 
water-tube boilers were supplied by Messrs. The Walls- 
end Slipway and Engineering Company, Limited. The 
engines comprise twin sets of geared turbines, designed 
to develop 34,000 s.h.p. 
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THE SHANNON HYDRO-ELECTRIC SCHEME. 


(For Description, see Page 526.) 
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HIGH- SPEED HEAVY- OIL ENGINES. 


Tue technical development of any class of 
machine may, theoretically, proceed faster than the 
demand, but in practice, the demand usually grows 
more rapidly than the development. This order 
of progress has doubtless the disadvantage of 
leading to the production of tentative and ephemeral 
designs, which are superseded rapidly at a corre- 
sponding capital and other loss through the change. 
Nevertheless, for several reasons, the sequence is 
usually inevitable. It gives the most immediate 
means, of satisfying the needs and opportunities of 
the market, and in the process allows experience 
to be accumulated more rapidly than would be 
possible if the market had to wait on technical 
progress. The extent of demand, moreover, must 
in the long run determine how much development 
will be economically profitable, and no stimulus to 
development can be as powerful as that of a rising 
demand. Similar considerations apply to the 
advance of scientific knowledge, by which develop- 
ment can be conducted with greater effect and 
certainty than is possible on a merely empirical 
basis. With an increasing demand, however, a 
prudent modern industry will devote greater 
attention to filling up the blanks in knowledge, 
instead, as used to be more usual, of relying on 
exploiting, by invention, the experience that is 
already available. These stages in the progress 
of an industry can hardly be illustrated better than 
in the history of internal-combustion engines in the 
last twenty years. The utility of the mechanical 
transport that they have made possible has created 





a demand which has offset even the periods of 
profound economical depression suffered by almost 
all other industries, and in the process of the growth 
of the industry, great additions have been made to 
the knowledge on which it is based. In engines 
working on volatile liquids, which hitherto have 
been by far the more numerous, probably the most 
conspicuous example of such additions to know- 
ledge in this country has been the theoretical work 
of Tizard and Pye, which was followed by the experi- 
mental investigations of Ricardo, under the auspices 
of the Asiatic Petroleum Company. A concrete 
sign of the results obtained by this and similar 
work is seen in the far greater adoption of standard 
designs, compared with the variety current earlier 
in the century. The process is by no means 
ended, but the results already obtained are an en- 
couraging example of what can be done by under- 
taking such enquiries in a field of industry in which 
designs had previously to be made without scientific 
knowledge of the phenomena involved. 

During the past few years, a fresh demand has 
been growing for internal-combustion engines 
working on non-volatile fuels. In most manufac- 
turing countries, the variety of designs has increased 
with the growth of the demand, and there seems to 
be an opportunity for exploration and development 
in these engines similar to that which has taken 
place in those running on petrol. The success of 
the investigations on the petrol engine encourage 
the hope that equal success may attend similar 
measures if applied to the problems of the 
heavy-oil engine industry. Until recent years, 
engines of the Diesel type were essentially heavy 
and bulky machines, running at slow speeds, 
and inapplicable to uses in which weight was 
a serious disadvantage. This situation is now 
changed. Before the war, the horse-power of light 
heavy-oil engines manufactured annually in this 
country did not exceed that of the heavy engines, 
but at the present time it is at least 10 times as 
great as the aggregate horse-power of the heavy 
engines, and the number of engines is probably 
more like 20 times as great. A particular interest 
therefore attaches to the paper, read on the 31st 
ult., at the Institution of Mechanical Engineers, 
before a joint meeting of the Institution of Auto- 
mobile Engineers and ten other professional societies 
with cognate interests, by Dr. S. J. Davies and Mr. 
E. Giffen, on Injection, Ignition and Combustion in 
High-Speed Heavy-Oil Engines, in which the 
authors took stock of the present technical position 
of such engines in these respects, and indicated the 
principal matters in which investigation with a 
view to fuller knowledge is urgently needed. This 
paper is supplementary to that on ‘‘ The Present 
Position of the High-Speed Heavy-oil Engine,” 
presented by the same authors at the last meeting 
of the British Association, and reprinted in our issue 
of October 24 last (page 532), in which ample details 
were given of the various designs of such engines 
which have been developed and are working in this 
country, in the United States, and on the Continent. 
The two papers may conveniently be read together. 
The engines in question are all of the solid-injection 
type, the use of air injection in high-speed engines 
being exceptional, and their speeds vary between 
800 r.p.m. and 2,000 r.p.m., or more. 

In general, heavy-oil engines have a number of 
advantages as against petrol engines. They can 
use a higher ratio of expansion, and thus attain 
higher thermal efficiencies. At the present time 
the fuel cost is far lower, and the fuel itself is, by 
about 16 per cent., less bulky. The danger from 
fire is all but entirely eliminated, a matter of 
importance not only in use, but in transport and 
storage. The exhaust gases are very much freer 
from carbonic monoxide, the danger from which 
is already recognised when engines are run in 
confined spaces, and with petrol engines may 
become important in districts of congested traffic. 
This difference between heavy and light oil 
engines is inherent in the respective conditions of 
combustion, the petrol engine requiring an excess 
of fuel in order to develop its maximum output, 
while with heavy-oil engines there is always. an 
excess of air in the cylinders. In addition to their 
fuel economy at full load, heavy-oil engines are 
much superior to petrol engines at reduced loads 
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and reduced speeds. The absence of electric 
ignition reduces the fouling of the crank-case 
lubricating oil, besides dispensing with the complica- 
tion of the ignition gear, and in aeroplanes it avoids 
what at present is a very troublesome source of 
interference with the radio equipment. For the 
time-being petrol engines have the advantage in 
weight per horse-power, although this is less than 
it used to be, and in at least one engine the 
weight has been reduced to 2-3 lb. per brake horse- 
power, against as much as 60 Ib. or 70 lb. for other 
types. To obtain these advantages without the 
use of injection air, much careful designing and 
high precision of workmanship has been necessary. 
The fuel has to be metered to the engine in 
correct quantities under very wide variations of 
speed and load, and to be delivered into the cylinder 
at a suitable pressure, and at a rate allowing com- 
bustion to be completed at the right time. It 
has, moreover, to be sub-divided or atomised 
suitably, and its direction and penetration con- 
trolled, and, further, the motion of the air in the 
cylinders has to be so regulated as to ensure satis- 
factory rates of combustion in the mixture of fuel 
and air. To obtain these results under the very 
high pressures and at the speeds in question has 
involved the most careful designing, and, indeed, 
according to the authors, has had to await an 
advance in workshop methods. Having now ob- 
tained them, however, the practice will remain 
available for use in further developments. A variety 
of problems have, nevertheless, yet to be solved 
before thesé engines will have attained the certainty 
in design and the efficiency in operation of which it 
seems clear that they are capable. 

That this certainty has not been attained is 
suggested by the great diversity of the forms in 
which engines of this type are working. It is made 
more evident by the absence of exact information 
on many points affecting design which cannot be 
settled by conjecture, or even by experience with 
individual engines. At the present time, for in- 
stance, as the authors say, correlation of the injec- 
tion process with the processes within the cylinder 
is a matter requiring direct experiment in each 
individual case, and whatever the value of the 
experimental work on typical engines, the influence 
that the combustion itself may exert on the distri- 
bution of the fuel in the combustion air illustrates 
how each new engine amounts, in fact, to a fresh 
experiment. An example of an essential element 
in the combustion process, which still remains to be 
elucidated, is what the authors call the ignition lag, 
and Mr. Ricardo the delay period ; that is, the in- 
terval between the introduction of fuel into the 
cylinder and its action to cause an excess of pressure 
above that due to compression. Information is 
urgently wanted on many essential details affecting 
this; the effect of the rate of fuel injection, as 
determined by the fuel pumps and nozzles, of 
regulated movement of the air, of cylinder design, 
and of differences in fuels. More generally still, 
knowledge is required in regard to heavy oils, 
their physical characteristics, and their behaviour 
in engines, similar to that which has been provided 
by the investigations of Tizard and Pye, Ricardo 
and others. It is not indeed surprising that such 
knowledge should now be demanded; what is 
more remarkable is that such brilliant results as 
these papers record should have been obtained 
without it. 

The recent paper closed with the suggestion that, 
through the technical institutions, firms making 
high-speed heavy-oil engines should co-operate in 
promoting trials similar to those carried out with 
valuable results by the Marine Oil Engine Trials 
Committee. Whatever may }e the mechanism 
by which the desired knowledge is to be sought, it 
is undoubtedly of general interest that such work 
should be undertaken. The number of branches 
of industry in which demand keeps ahead of develop- 
ment is not so great that the chance of improving 
the position of any one of them can be neglected. 
The effect of a successful result to investigations 
such as are here in question would, inciden- 
tally, be to lead to increased standardisation, and 
thus to the creation of new industries engaged on 
the bulk manufacture of standard parts or acces- 
sories. More widely, however, it would add to the 
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convenience and efficiency of the transport services, 
and stimulate still further an industry which gives 
exceptional hope of continuing to reward such 
efforts. 


BLAST-FURNACE PROBLEMS. 


Rapip developments have taken place during 
recent years in the construction of blast furnaces, 
to some extent due to reconstruction on the Con- 
tinent to make good damage during the War, 
and also stimulated by various rationalisation 
schemes. These, and the active and intensive 
investigations of the factors affecting their opera- 
tion, might have been expected to lead to some 
degree of finality. Experience shows, however, that 
each step is but a partial solution, to some extent 
a compromise, bringing fresh problems. This is, 
perhaps, only to be expected, since the materials 
dealt with—ores, fuels, etc.—are so variable, both 
in different countries, and also in the same country 
at different times. Two of the more debatable 
matters relate to furnace form and to the properties 
of coke. 

In America and on the Continent, progress has 
been in the direction of the construction of large 
units with capacities of 1,000 tons per day and 
more. It is not likely that furnaces with such large 
outputs would be found commercially practicable 
in this country, owing to the great diversity of 
the demands and the difficulty of disposing, with 
sufficient regularity, of the large quantities produced. 
It is of interest, however, to note what is being 
done elsewhere in this direction. Last year, a com- 
mittee of the Blast Furnace and Coke Association 
of the Chicago District considered the best propor- 
tions fora large blast furnace. The figures have 
been published. These are stated by the Association 
to represent ‘‘ what we would build if we were the 
board of directors of a company, endowed with 
sufficient capital and a location, and wished to 
enlarge or modernise our pig-iron production 
capacity to the extent of 1,000 tons per day.” The 
principal dimensions are: Hearth diameter, 25 ft. 
4in.; bosh diameter, 28 ft. 3 in. ; throat diameter, 
19 ft. ; overall height, 97 ft. 4 in. The height of 
the bosh is also of interest, this being 8 ft. 84 in. 
in the sloping portion, with a parallel portion 6 ft. 
high above it. The bell is 14 ft. diameter, with an 
angle of 50 deg. 

In introducing the report, Mr. George E. Rose 
sketched the development in America during the 
past fifty years, dividing it into three main periods. 
roughly from 1880 to 1900, from 1900 to 1925, and 
from 1925 onwards. The position in 1880 was 
typified by the B furnace of the Carnegie Company, 
which produced 120 tons per day on a coke con- 
sumption of 3,249 lb. per ton. This furnace 
had a hearth of 11 ft. diameter with steep bosh 
walls, the angle being about 804 deg., very 
closely approximating to what is now regarded as 
good practice in this respect. Owing to the large 
bosh diameter, 20 ft., this angle brought the top 
of the bosh at the abnormally great height of 27 ft. 
It is noteworthy that this early furnace had a throat 
diameter of 17 ft., giving an inwall batter of only 
0-58 in. per foot. At that time, and for long 
afterwards, doubt existed as to the possibility of 
operating furnaces with large hearths, owing to 
the question of the penetration of the blast. This 
first period was characterised by the lowering of the 
height of the bosh, mainly by flattening the angle, 
the hearth and bosh being somewhat increased in 
size. Thus, the seventh lining of the Carnegie 
Company’s F furnace, blown in at the end of 1901, 
had a hearth diameter of 14 ft. 6 in., with bosh 22 ft. 
diameter. The angle of the bosh was 734 deg., 
giving a height of 12 ft. 8 in., while the inwall 
batter was increased to 0-87 in. per foot, the 
throat diameter being accordingly reduced to 
15 ft. This furnace produced 463 tons per day on a 
coke consumption of 2,227 lb. per ton. In the 
second period the bosh diameter remained practically 
the same as during the first, larger outputs being 
obtained by increasing the hearth diameter. Since 
the height of the bosh was kept about the reduced 
figure already reached, the bosh became steeper, 
until in the No. 7 furnace of the Illinois Steel 
Company’s South Works, it was again 80} deg., as 
in the 1880 furnace referred to above. This furnace, 











blown in on April 8, 1927, produced 680 tons per 
day on a coke consumption of 1,939 Ib. per 
ton, with a hearth diameter of 18 ft. 9 in. The 
hearth area was now somewhat larger than that 
of the throat, the diameter of which was 17 ft. 
with an inwall batter of 0-75 in. per foot. 

The third, or current, period is marked by a 
considerable increase in the size of both bosh and 
hearth. Thus, the Gary No. 9 furnace, blown in 
on March 27, 1927, has a hearth 22 ft. 3 in. dia- 
meter, with bosh diameter of no less than 26 ft., the 
throat diameter being only 17 ft. 6 in. The height 
is 94 ft. 6 in., but the big difference between the 
bosh and throat diameters gives an inwall batter of 
1-094 in. per foot, which would be considered 
excessive with some grades of materials. The output 
is stated to average 880 tons per day, on a coke 
consumption of 1,845 lb. per ton. Mr. H. A. 
Brassert has recently queried the economy of ‘this 
large disproportion between the hearth and stock- 
line areas, proposing that, with a hearth of 25 ft. 
diameter, that of the stock-line should be 21 ft., in 
order to reduce the rate of flow of the gases. He 
pointed out that the production of flue dust, and 
the consumption of coke, had increased with the 
recently developed furnaces, which, while they had 
given increased production, have done so in some 
cases at the expense of increased cost for ore and 
fuel, which have more than offset the gains due to 
reduced labour and overhead costs. The largest 
hearth furnace built so far in America is one belong- 
ing to the Jones and Laughlin Corporation, which, 
it is anticipated, will produce no less than 1,500 
tons per day. This furnace has a hearth diameter 
of 28 ft. 6 in., with a bosh 30 ft. diameter. 

In connection with Continental practice, very full 
information was given last summer by M. Maurice 
Derclaye, of the Ougree-Marihaye Company. The 
furnace lines adopted there were naturally influenced 
by the experience in America, and the same low 
sloping bosh, about 10 ft. 6 in. high, is employed 
with steep sides at an angle of 80 or even 82 deg. 
This inclination avoids the dead angle at the top 
of the bosh, and facilitates uniform distribution of 
the ascending gases. The increased outputs obtained, 
up to 1,100 tons per day, involved an increase in 
the size of the hearth to allow of the combustion 
of the larger amounts of coke, but even so, these 
only range between 16 ft. 5 in. and 19 ft. 8 in. The 
furnaces are consequently much harder driven 
than in America, the charge being, of course, 
suitably adjusted. To avoid the excessive loss of 
both ore and carbon owing to the high velocity of 
the exit gases, various methods of intercepting 
them, such as by chain filters, were described by 
M. Derclaye. 

The reduction of the height of the bosh is favoured 
on theoretical grounds, based on Korevaar’s “ law 
of heat compression,” the idea being that the 
combustion of the carbon is concentrated in the 
smallest possible space, producing the maximum 
temperature “head,” and so expediting the pro- 
gress of the chemical changes involved. For this 
purpose it is usual to desire a coke having a high 
rate of combustion with oxygen. The smaller dia- 
meter adopted on the Continent is also claimed to 
reduce the loss of heat through the furnace walls, 
and consequently the quantity of coke required. 
This leads to a reduction in the total volume of 
gases and the better interception of heat by the 
descending stock, with more rapid absorption of 
oxygen from the ore and deposition of carbon. As 
long ago as 1885, Sir Lowthian Bell expressed the 
view that marked reactivity of coke with carbon 
dioxide was undesirable, as leading to excessive 
“solution” loss. It is well to draw a distinction 
between the “‘ combustibility ’’ or rate of combina- 
tion with oxygen, and the “ reactivity”’ or rate 
of reaction of coke with carbon dioxide, since there 
is to some extent a risk of confusion through failure 
to do so. 

Thus, in the first Report on Blast Furnace Plant 
and Practice, presented to the Iron and Steel 
Institute in 1920, it was pointed out that the loss 
of carbon by reactivity with carbon dioxide in the 
upper portion of the furnace, where such carbon 
dioxide exists in large proportions in the gases, may 
counterbalance any virtue which reactive coke 
may have by reason of its combustion reactivity 























APRIL 17, 1931.] 





on reaching the tuyeres. This combustion has been 
clearly shown by the experimental work published 
at various times from the United States Bureau of 
Mines and the Department of Fuel Technology of 
Sheffield University, both of which work with 
temperatures similar to those which appertain in the 
tuyere zone of blast furnaces, to consist of, first, 
combustion to carbon dioxide with complete con- 
sumption of the free oxygen of the blast, followed 
by subsequent reduction to carbon monoxide by 
reaction with portions of coke more remote from 
the tuyeres. A number of experiments have been 
carried out in America which show that the reduc- 
tion of carbon dioxide is complete within a compara- 
tively short distance, up to 40 in., from the tuyeres, 
so that ‘ combustibility ’’ in practice also really 
involves the ‘reactivity’ at high temperatures. 

This has been exhaustively investigated by the 
Midland Coke Research Committee, whose first 
report, by Mr. R. A. Mott and Professor Wheeler, 
was issued recently. In this report the work already 
done in this field was surveyed, including that at 
the lower temperatures employed in many researches 
on the reactivity of furnace fuels. The results 
obtained at Sheffield were in agreement with those 
of other workers in showing that cokes which were 
recognised as ‘‘ good” in practical blast furnace 
operation were not necessarily those which reacted 
most rapidly with oxygen and carbon dioxide. In 
general, a high rate of oxidation, as measured by 
the distance at which oxygen disappeared in samples 
of gases drawn off at intervals of 1} in. up the test 
furnace, the blast being admitted at the bottom, 
was also accompanied by a high rate of subsequent 
reduction. Probably the most striking result was 
that the differences in what the authors refer to as 
the ‘specific reactivities” of the many different 
cokes, under the same test conditions, were very 
small. This suggests that so far at least as the 
reactions in the tuyere zone are concerned, the 
specific reactivity is a matter of comparative unim- 
portance. It was found that decreasing the size of 
the coke pieces produced increased reactivity, but 
obviously, a limit is set to this by the increased 
resistance to the flow of gases, causing slowing down 
of working with a given blast pressure, as well as 
by other operating factors. 

An important result recorded is that higher 
temperatures, both the maximum temperature in 
the oxidising zone and also the average temperature 
of the whole fuel bed (which was lower owing to the 
endothermic reduction of carbon dioxide), were 
obtained with cokes having lower specific reactivities. 
This is in complete opposition to the view which has 
been held in many quarters since it has been the 
aim, as already mentioned, to obtain cokes which 
combine rapidly with oxygen, with the specific 
object of securing high temperatures. The authors 
of the report conclude that the size and hardness 
of a coke affect the hearth conditions more than its 
specific reactivity, and in later portions they show 
how these important factors may be improved in 
coke-oven practice. 

While “ reactivity,” in this sense, as concerning 
the reactions at high temperatures, seems to be of 
little importance, the position is quite otherwise 
at lower temperatures where the differences between 
various cokes is very marked. Experience has led to 
a preference for cokes which are unreactive, and 
investigations are in hand in various directions with 
a view to reducing the reaction between a coke and 
the carbon dioxide in the upper portion of the blast 
furnace. It is obviously desirable to have the maxi- 
mum possible proportion of carbon dioxide in the 
exit gases, since this gives the maximum utilisation 
of the carbon of the coke and a minimum consump- 
tion of the latter per ton of pig iron produced. A 
report of experiments on these lines was given by 
M. Dufraine, in Revue de Metallurgie for September, 
1930. The cokes were coated with cement or lime, 
which had the desired effect of reducing the re- 
activity very appreciably, although the process can 
only be regarded as experimental. The Fuel Research 
Technical Paper No. 25, by Messrs. Jones, King and 
Sinnatt, contains useful information on the influence 
of iron compounds, showing that the reactivity 
at a temperature of 950 deg. C. is reduced if 
any reducible iron in the coke is either removed or 
rendered inert. 
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LAW OF NEGLIGENCE. 


THE recent deplorable accident at Leighton 
Buzzard calls attention once more to the serious 
liabilities to which railway companies are exposed 
in carrying out their duty to the public. We are 
far from expressing any view about the incidence of 
liability in this particular case ; indeed, the true 
facts are not known at the moment. But it may be 
interesting to consider some of the legal problems 
which have to be solved in relation to railway 
accidents in general. And first as to the liability 
of a railway company as a carrier of passengers. 

The late Mr. Leslie, in his work on The Law of 
Carriage by Railway, thus summarises the law :— 
“* A carrier of persons owes a duty, which is indepen- 
dent of contract, but may be limited by contract, to 
persons lawfully in his vehicles, or on his premises, 
to take due care (including in that term the use of 
skill and foresight) for their safety.” The standard 
of care required must vary according to circum- 
stances, but it is necessarily high. ‘‘ The smallest 
negligence ”’ is sufficient to charge the carrier. The 
following passage appears in the judgment in the 
well-known case of Readhead v. M. Railway (1869) 
L.R. 4 Q.B. 379 :—‘‘ We do not attempt to define, 
nor is it necessary to do so, all the liabilities which 
the obligation to take due care imposes on the 
carriers of passengers. . . . ‘Due care,’ however, 
undoubtedly means, having reference to the nature 
of the contract to carry, a high degree of care, and 
casts on carriers the duty of exercising all vigilance 
to see that whatever is required for the safe con- 
veyance of their passengers is in fit and proper order. 
But the duty to take due care, however, widely 
construed or however rigorously enforced, will not 

. subject the defendants to the plain injustice 
of being compelled by the law to make reparation 
for a disaster arising from a latent defect in the 
machinery which they are obliged to use, which 
no human skill or care could either have prevented 
or detected.” 

It is material to notice, however, that a railway 
company, like every other carrier of passengers, is 
not an insurer. The undertaking of the carrier 
(according to Lord Mansfield in Christie v. Griggs, 
1809, 2 Camp. 79) goes no further than this, that as 
far as human care and foresight can go, he will 
provide for their safe conveyance. Where a vehicle 
breaks down, the carrier is not discharged from 
liability merely because it cannot be shown that 
he omitted to take due care. 

“* His duty,” (according to Lindley J. in Hyman v. 
Nye, 6 Q.B.D. 685), “‘ appears to me to be to supply 
a carriage as fit for the purpose for which it is hired 
as care and skill can render it; and if whilst the 
carriage is being properly used for such purpose 
it breaks down, it becomes incumbent on the person 
who has let it out to show that the breakdown was 
in the proper sense of the word an accident not 
preventible by any care or skill. If he can prove 
this he will not be liable, but no proof short of this 
will enmesh him.” But accidents are often due to 
causes other than defective rolling stock. If a 
signal man is careless, or if the driver, in a moment 
of absent-mindedness, over-runs a signal and disaster 
follows, the company must be held responsible, for 
it is no defence for the railway company to show 
that it took care to employ competent servants. 
It will be observed that the cases to which we 
have referred in order to illustrate the foregoing 
propositions are all of long ago. Cases in which 
the liability of railway companies has been discussed 
are now but rare, owing partly to the fact that the 
principles of land are well established, and partly 
to the fact that the attitude of the great railway 
companies towards injured passengers and the 
dependents of those who have been killed has long 
been generous in the extreme. 

So much, however, for their liability towards 
passengers. To establish that liability, proof of 
negligence is essential. But what of the liability of 
a railway company in respect of loss or injury to 
passengers’ luggage ? Here we come upon one of 
those curious anomalies—or seeming anomalies— 
which are to be found in English law. And it is 
this, that whereas a railway company is not an 
insurer of the passengers, it is an insurer of the pas- 
sengers’ luggage. 


RAILWAY COMPANIES AND THE 





This arises from the fact that | 


the company is a ‘common carrier” of luggage 
and is not a common carrier of the passenger who 
owns it. Now a common carrier is liable for every 
loss of, or injury to, the thing carried, at all events, 
unless that loss is due to the Act of God, the King’s 
enemies, or inherent vice in the thing carried. The 
passenger who loses his luggage, or who can show 
that his luggage was injured on the journey, has only 
to prove the loss or the injury and the company’s 
liability is established. Suppose a passenger is 
injured and his luggage is destroyed in the very 
same accident, the company might escape liability 
for the injury to the person by showing that the 
accident was due to no negligence on the part of 
their servants. But that defence would not avail 
to answer the claim for loss of luggage. 

A curious incident which took place on the 
London and North Western many years ago might 
have afforded a graphic illustration of this distine- 
tion. A gentleman travelling by the Irish Mail 
from Euston to Holyhead left the train at Chester, 
to get some refreshment in the station restaurant. 
The time was short, and he had scarcely finished 
his coffee when a porter rushed in to say that the 
train was leaving the station. The passenger ran 
out and just managed to get into the guard’s van 
at the end of the train. His luggage was in the 
first carriage where he had had his seat. On the 
way to Holyhead the train ran into some trucks 
of oil which were on the line. The first two carriages 
were totally destroyed. Had the passenger in 
question been in his seat he would probably have 
been killed, had he escaped with injury he could 
not have claimed damages for personal injury 
unless he could have shown that the accident was 
due to the negligence of the railway company. But 
he could have claimed for the lost luggage. 

Sometimes, of course, the railway company 
is able to escape liability for the results of negligence, 
by showing that the passenger has entered into a 
special contract which limits his right to claim for 
damages. Conditions may be imposed by a 
railway company, and will be binding on the pas- 
senger provided it is proved that they are brought 
to his knowledge. So great an authority as Lord 
Alverstone said in one case (Duckworth v. L. and N. 
Railway Compeny, 1901, 84 L.T. Rep. 426) :— 
“T think it has now for many years been settled 
by decisions binding on this court that there is no 
limit to the conditions which may be imposed by 
railway companies in regard to passenger traffic.” 

In Hall v. N.E. Railway Company (1875) 10 Q.B. 
437 the facts were remarkable. The plaintiff 
was a drover in charge of sheep. He was at liberty 
to travel either with a ticket as an ordinary passenger 
or else he had to sign a contract saying, “I agree 
to travel at my own risk without paying in any 
form and accept a free pass subject to the following 
conditions, viz. (inter alia):—‘‘ That the holder 
is subject to the byelaws of the company and he 
exonerates the company from all responsibility 
for injury or loss to himself howsoever occasioned 
on the journey for which it is issued or used.” The 
ticket was issued by the North British Railway 
Company, from Angerton in Scotland to Newcastle. 
The North British only ran as far as Morpeth, but 
from there the train was sent to Newcastle under a 
working arrangement by the North British Railway 
Company. It was on this part of the journey 
that the accident happened through the negligence 
of the defendant’s servants. A sympathetic jury 
awarded the plaintiff 100/. for injuries sustained by 
him, and the question was whether the company 
were liable. Note that he had sued the company 
on whose lines the accident happened, not that 
with which he contracted. The company were 
held not liable. Lord Blackburn said :—‘“‘It is 
true the plaintiff did not sign the ticket and he was 
not asked to do so, but he travelled without paying 
any fare and he must be taken to be in the same 
position as if he had signed it.” 

Subject, then, to this right to limit its liability by 
special contract, the responsibility of a railway 
company for the safety of its passengers is serious 
indeed. But in this one respect it is in a position 
more favourable than that occupied by those who 
carry passengers by road. This class of carrier 
cannot restrict his liability by contract, for by 
S. 97 of the Road Traffic Act, 1930, ‘‘ any contract 
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for the conveyance of a passenger in a public service 
vehicle shall, so far as it purports to negative or to 
restrict the liability of any person in respect of any 
claim which may be made against that person in 
respect of the death of, or bodily injury to, the pas- 
senger while being carried in, entering or alighting 
from the vehicle, or purports to impose any condi- 
tions with respect to the enforcement of any such 
liability is void.” 











NATIONAL ELECTRICITY SUPPLY. 


THE year which ended on December 31, 1930 | 
marked a definite stage in the reorganisation of the 
electrical transmission system of the country, as | 
suggested in the Weir Report and embodied in the 
Electricity (Supply) Act of 1926. At that date 
schemes covering the whole of England and Wales, 
as well as the industrial portion of Scotland, had 
been adopted, and one scheme dealing with South 
Scotland, which had only been received by the 
Central Electricity Board in the early part of 
December, was under consideration. The only 
portion of the country that remained to be dealt 
with, therefore, was North Scotland, where the 
conditions are obviously unfavourable to any 
intensive electrical development, though the area 
involved does not fall far short of one-quarter of 
the whole. In the districts in which schemes have 
been adopted, there were, on March 31, 1930, 
480 generating stations, of which it is proposed to 
employ 118 for the purposes of the Act, while 
eleven more will be erected. This total of 129, 
which will be increased to 135 by the adoption of the 
South Scotland scheme, is considerably in excess 
of the fifty odd from which the Weir Report pro- 
posed that the country should draw its supplies. 
It would be interesting to have the reasons for this. 

On this point, however, nothing is to be learnt 
from the third annual report* of the Central Elec- 
tricity Board, which covers the twelve months in 
question, and which was published with com- 
mendable promptness last week. We may, neverthe- 
less, hazard the opinion that it is partly due to the 
fact that the increase in electricity consumption 
has been more rapid than was expected, partly to 
the fact that there are still obvious advantages in 
erecting stations near the centre of the load, as is 
shown by the sites chosen for the new stations of 
the London Power Company at Battersea and of the 
Liverpool Corporation at Clarence Dock, and partly 
to local pressure. But whatever the reason, it is 
obvious that the Central Electricity Board are fully 
prepared to modify their policy to suit circumstances, 
and this is also proved by the way in which, in 
certain cases, the runs of the main transmission 
lines have been altered so that they shall comply 
better with local conditions. These modifications 
will be clear by comparing the accompanying map 
with that given by Sir Archibald Page in 1927.+ 

As has been implied, the present report is concerned | 
almost entirely with the erection of the transmission 
system and transforming stations, by which it is | 
intended to interconnect the various selected | 
stations. It is stated that steady progress has been | 
made with this work and that, in the five areas for | 
which schemes had been adopted at the end of 1929, 
approximately 950 miles of line and cable had been 
erected, an increase during 1930 of over 600 miles. 
Of this mileage, about 500 was in operation. In 
Central Scotland, where 240 miles of main transmis- 
sion line and 14 transforming stations are required, 
219 route miles and 11 transforming stations were in 
operation and the scheme, which was formally 
opened last April, is, therefore, virtually completed. 
The progress in South-East England is not so marked. 
The scheme for this area provided for the construc- 
tion of about 550 miles of 132-kv., and 350 miles of 
lower voltage transmission line, with 200 miles of 
cable and 69 transforming stations. At the date of 
the report, 106 miles of 132-kv. line and seven 
transforming stations were in service, as well as 
49 miles of lower voltage line, 10 miles of cable and 
12 transforming stations. A considerable portion 
of the first experimental section of 132-kv. cable 
had also been laid between Deptford and Eltham, 


* Central aie Board ; Third A nnwal Report. 
London: Whitehead Morris, Limited. Price 5s. net. 
See Enanrmmrina, vol. cxxiv, page 531 (1927). 





‘and 12 transforming stations had been finished or 
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though the work was delayed by the difficulty of 
finding sites for the necessary feed and pressure 
tanks. In Central England, 400 miles of 132-kv. line, 
20 miles of lower voltage line, and 22 transforming 
stations are required, of which 92 miles of high-vol- 
tage and 16 miles of lower voltage line had been 
completed. In North-West England and North 
Wales, the scheme provided for the construction of 
about 300 miles of 132-kv. line, 270 miles of lower 
voltage line and 51 transforming stations, of which 
25 miles of 132-kv. line, 85 miles of lower voltage line, 


were in course of erection, 42 miles of the line in 
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paragraph. In addition, they have taken active 
measures to prevent the uneconomic extension of 
non-selected stations by arranging for the temporary 
interchange of supplies. The pressure exercised 
upon them to adopt the opposite policy has been 
specially insistent in South England, where the 
demand for electricity has increased with excep- 
tional rapidity, and although it has not always been 
possible to resist this pressure, the conclusion of 
such arrangements as the supply of Aylesbury from 
Luton, Finchley and Islington from St. Pancras, 
Kettering from Northampton, and Birkenhead from 
Liverpool via the Mersey Tunnel, show that, in a 
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The Mid-East 
England scheme contemplates the construction of 
about 320 miles of 132-kv. line, about 200 miles of 
lower voltage line, and 26 transforming stations, 166 
miles of the former and 66 miles of the latter being 


the former category being in use. 


in course of erection. In North-East England,con- 
tracts for the 90 miles of 132-kv. line, the 90 miles 
of lower voltage line, and the 13 transforming 
stations necessary had been let. The schemes for 
South-West England and South Wales and East 
England include the provision of 650 miles and 140 
miles of 132-kv. line, of 150 miles, and 25 miles 
of lower voltage line, and of 35 and four transform- 
ing stations, respectively, but work on them had not 
been commenced at the date of the report. 

It will be agreed, therefore, that the Central 
Electricity Board are to be congratulated on the 


progress which has been outlined in the preceding 





satisfactory number of cases,the new idea is already 
being translated into fact. The result is that the 
expenditure of nearly 1,000,0001. on generating 
plant has been saved. The growth in demand has 
also necessitated the modification of the original 
schemes by increasing the capacity of the generating 
plant to be installed in certain selected stations. 
For instance, the new station at Fulham is to 
have an eventual output of 318,000 kw., while plant 
additional to that originally contemplated is to be 
installed in the stations of the London Power Com- 
pany at Deptford West and Willesden, in the 
Barking station of the County of London Electric 
Supply Company, the Brimsdown station of the 
North Metropolitan Power Station Company, the 
Southwick Station of the Brighton Corporation, 
the Hams Hall and Nechells stations of the Bir- 
mingham Corporation, the Stourport station of the 
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Shropshire, Worcestershire and Staffordshire Power 
Company, the Barton station of the Manchester 
Corporation, the Dunston station of the Newcastle- 
upon-Tyne Electric Supply Company, the Clarence 
Dock station of the Liverpool Corporation, and that 
at St. Helens. Sites at Tir John North, Swansea, 
and at Fawley on Southampton Water have also 
been selected for the erection of two new stations in 
the South-West England and South Wales Districts. 
In the case of Hams Hall, Nechells, Stourport, and 
Dunston, these extensions have, to some extent, been 
necessitated by the standardisation of frequency 
in the areas served. A change of frequency is also 
to be made in the area supplied from the Deptford 
East station of the London Power Company, so that 
the non-standard frequency plant in that station will, 
in future, be restricted to that required for meeting 
the traction load of the Southern Railway. For the 
same reason, frequency changers are to be installed 
in the Tame Valley station of the Stalybridge 
Board. In South-West England and South Wales, 
there was a general concensus of opinion that the 
extensions of generating plant scheduled to the 
scheme were too rigid, and these were therefore 
deleted, thus indicating the flexibility of the policy 
which is directing the Board’s operations. The same 
course has also been followed in East England. 

In general, the work of erection is being carried 
out on the lines that have more than once been 
described in our columns, but attention may be 
drawn to some exceptional features which are 
noted in the report. The largest transforming 
station will be at Swanscombe, Kent, and is designed 
for nine outgoing lines. At Rotherham, the nearest 
suitable site for the 132-kv. switching station was 
about 700 yards from the generating station and, in 
order to avoid the heavy cost of 6,600 volt connect- 
ing cables, the transformers are being erected close to 
the latter and will be connected to the switching 
station by a short 132-kv. line. To obtain a suitable 
site for the transforming station at Bradford, it 
was necessary to excavate an embankment and 
erect a 20 ft. retaining wall, while at Hastings, a 
special construction had to be employed owing to 
the sloping nature of the ground. At Hammersmith 
and Hornsey, the transforming stations comprise a 
large low-voltage switch house and two 30,000-kv. 
transformers, above which is a tower containing 
the feed tanks for a 66-kv. oil-filled cable. Con- 
tracts have been let for the erection of specially 
high towers to carry the lines across the Thames at 
Barking, while similar towers, 230 ft. high and giving 
a clearance of 150 ft. at high water, are being con- 
structed over the Witham at Boston to support 
a 33-kv. line. As an experiment, tests are being 
made with an aluminium conductor of sector shape, 
instead of the more usual circular strands. This 
reduces the overall diameter with favourable 
effects on the wind and the loading, and, though it 
tends to reduce the critical corona voltage, this 
will be counteracted by the smoothness of its surface. 
It is also claimed that the new conductor will be 
more resistant to corrosion than the old. New 
types of conductor clamps are also being tried, 
while, though no justification has been shown for 
the adoption of either reinforced concrete or wood in 
place of steel as a material for the towers, the situa- 
tion in this respect will be reviewed from time to time. 
The policy of adjusting the insulation of the lines to 
the atmospheric conditions has been adopted, and 
the number of units on the suspension insulators 
will be increased from nine to eleven where the 
pollution and fog are exceptional. Discriminative 
protection gear has been designed, in which the poten- 
tial supplies for the distance relays are taken directly 
from the 132-kv. system. This has the advantages 
of increasing the accuracy in discrimination, of 
reducing the maintenance costs, and of making it 
possible to obtain small supplies of power at economic 
rates. 

On the financial side, the outstanding feature is the 
increase in expenditure over the Weir Committee’s 
estimate that will be necessary on frequency 
standardisation, owing to the rapid development 
in the use of electrical apparatus which has taken 
place since 1924, The net figure under this heading 
has been increased from an estimate of 8,500,000/. 
to 16,300,000/., with the result that the Board is 
faced with an aggregate capital expenditure of 





50,000,000/., instead of the 33,500,000/. provided for 


in the ElectricitySupply Act of 1926. Up till December 
31, 1930, consents had been given to the borrowing of 
20,500,000/. of this sum for the purpose of the grid 
and of 5,500,000/. for frequency standardisation, 
and this has been obtained by the issue of three 
classes of stock. This capital has to be repaid over 
varying periods, in the case of the grid, and over 
forty years in the case of frequency standardisation. 
The expenditure under this latter heading has, of 
course, eventually to be repaid by the electricity- 
supply industry. 

The present position is, therefore, not unsatis- 
factory, especially as it is evident that a more 
generous attitude is being adopted by landowners 
on the subject of wayleaves. During the year under 
review, more than 1,000 miles of these were secured, 
making a total of 1,746 miles of the 3,803 miles 
required. Indeed, judging from the statistics given, 
the only district in which there is any real difficulty in 
this respect is in South-East England, where the pro- 
portion of built-up areas is high. This work has 
been greatly assisted by the machinery provided 
under the Public Works Facilities Act, 1930. The 
preliminaries, therefore, may be said to have been 
accomplished according to, and even in advance 
of, plan, and we shall look forward with interest to 
seeing some results of the operation of this extended 
network in the near future. 
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Silk and The Silk Industry. By JosepH SCHOBER. 


London: Constable and Company, Limited. [Price 
21s. net.] 

The Manufacture of Artificial Silk (Rayon). By E. 
WHEELER. Second and Revised Edition. London: 


Chapman and Hall, Limited. (Price 12s. 6d. net.) 


TuEsz two volumes cover fields which are largely 
co-extensive. One volume primarily indicates the 
important réle played by Nature in the production 
of natural silk, which represents the economic 
activities of many agricultural and semi-agricultural 
communities. The other focusses attention on the 
spectacular development, during the last twenty- 
five years, of the artificial silk industry, which has 
aroused the interests of many who are not directly 
connected with its industrial ramifications. It is 
obvious that the writers of these volumes are of 
very different mental calibre, and endowed with 
widely divergent capacities for lucid and judicious 
exposition; each is possessed of definite views 
regarding the duties and responsibilities of the 
writer of technical literature in relation to the 
scientific reader, and the technical worker in the 
textile industry. 

The products of the silk industry are becoming 
increasingly important on account of their wide 
applications, not only as material for articles of 
clothing, but also for industrial purposes. The 
increased consumption of silk fabrics during recent 
years has also given the silk manufacturing trades a 
new and powerful industrial significance, which 
displays complicated economic features. Natural 
silk is an exudation product of the silk worm, which, 
when undergoing its metamorphosis from the cater- 
pillar to the chrysalis stage spins a cocoon of silk 
in which it envelopes itself before entering the 
pupal state. This is accomplished by the ejection 
of fibroin, which is formed in the insect glands, 
and which is exuded through two ducts located in 
the head of the caterpillar, the stream being directed 
into a common orifice, this viscous fluid becoming 
coated with another secretion (sericin) which flows 
from two other symmetrically-placed glands, thus 
cementing the threads into a double strand. On 
exposure to the atmosphere, the fibre coagulates, 
producing filaments of two parallel strands of con- 
siderable length and extreme fineness. The process 
of forming artificial silk filaments closely imitates, 
by chemical and physical means, the natural pro- 
cess performed by the silk worm during the produc- 
tion of its cocoon. Artificial silk, however, has 
only certain physical properties in common with 
natural silk; it is in no way related chemically. 
Artificial silk differs from natural silk in being a 
continuous, smooth filament, without scales or 
protruding hairs; it is not as strong as cotton, 
and while it is extensible, it is not elastic like 
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wool. Artificial silk is now in general use in the 
production of a large number of textile materials, 
and has established for itself an independent and 
probably permanent position in the industrial world. 

A number of treatises dealing with the silk 
industry already exist, but, up to the present, there 
has been no authoritative publication in the English 
language which gives a general and comprehensive 
survey of silk and the silk industry in all its various 
branches. This deficiency in our literature is 
admirably fulfilled by the first of these two volumes, 
the author of which is the Director of the National 
Hungarian Silk Spinneries, and in which is given 
a detailed account of sericulture, spinning, weaving, 
marketing, and the relation of natural silk to 
artificial silk. The volume commences with an 
historical survey, including data indicating the 
growth, development, extent and importance of 
the industry ; this is followed by a chapter dealing 
with thrown silk and silk yarns. A subsequent 
chapter gives a rapid survey of the artificial silk 
industry, in which the author deals concisely with 
the varieties, properties and dyeing of artificial 
silk, the development of the industry in the various 
countries of the world, and the usages of the trade. 
The final chapter is devoted to a discussion of the 
methods used for determining durability, strength 
and serviceability of silk fabrics. To textile tech- 
nologists, the outstanding parts of the book are the 
chapter devoted to silk weaving, which deals in 
an able manner with the weaving of silk fabrics, 
dyeing and finishing processes, and the section, by 
the translator, on the British silk industry. The 
British Empire as a whole, produces practically no 
raw silk; efforts have been made, during recent 
years, under the auspices of the Imperial Institute, 
to foster sericulture within the Empire, but as yet 
no substantial output has been achieved, except in 
Cyprus. The author has blended the historical, 
technical and economic aspects of the silk industry 
in a manner which will appeal to the textile tech- 
nologist, and makes a laudable effort to summarise 
the confused literature on the subject of silk. The 
volume has been translated by Dr. Cuthill, formerly 
of the British Silk Research Association, who has 
also rewritten some of the chapters and made some 
amendments in order to bring the text into line 
with British practice. The reviewer has recently 
had the opportunity of reading the German edition 
of this volume, and on reading Dr. Cuthill’s transla- 
tion, is much impressed by the manner in which the 
translation has been carried out; the spirit and 
outlook of the original is well preserved, and the 
characteristic logical and restrained literary style of 
Schober is maintained in high degree. 

The volume by Mr. Wheeler is in a category of its 
own. Those interested in the manufacture of 
artificial silk will recall the first edition, which 
was published in 1927, and will welcome the present 
revised edition, in which the considerable recent 
developments in artificial silk production are 
discussed, and the subject-matter presented in 
the light of the new information available. Among 
the new industries of the present century, there are 
few which have developed so rapidly, reached such 
a high water-mark of technical attainment, and 
entered into such a highly-advanced stage of 
industrialism as the artificial silk industry. The 
industry is one in the commercial development of 
which research and experiment, and the gradual 
perfection of processes with experience, have played 
an important and essential part, and the increasing 
importance of the artificial silk industry is sufficient 
justification for the appearance of the second edition 
of this volume. The manufacture of artificial silk 
consists essentially in a sequence of chemical 
operations applied to cellulose, the success of 
which depends very largely on the perfection, 
degree of skill and regularity with which the complex 
and delicate chemical processes are carried out. 
The artificial silk industry has recently entered 
into that stage of development when an intensive 
scientific study is being made of the fundamental 
reactions and physical characteristics upon which 
the various processes are based. It is during the 
post-war years that the great expansion of the 
artificial silk industry has taken place ; its develop- 
ment has been phenomenal, the outstanding tend- 
ency being the rapid growth of intricate and 
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far-reaching international arrangements; in this 
movement, British interests have taken a leading 
part. Mr. Wheeler, in this volume, describes, very 
fully, the chemistry and development of the manu- 
facturing processes of the better-known types of 
artificial silk, together with their properties in 
general, and in relation to dyeing, summarising a 
mass of information on the practical aspects of the 
industry. Further chapters are devoted to the uses 
of artificial silk, and the production of miscellaneous 
artificial fibres, while a well-written chapter on the 
economic aspects of artificial silk production, deals 
with the extent, importance, and some of the 
factors which form the economic environment of 
the artificial silk industry. The section of the 
appendix dealing with the physical testing of 
artificial silk is limited and less exhaustive than 
might be expected, in view of the high importance 
which is attached to such tests in the textile 
industry. Adequate reference is made to original 
literature. As a full, judicious and concise review 
of the artificial-silk industry, this monograph is of 
definite value. 


Das Wasserschloss bei Hochdruckspeicheranlagenunter 
besonderer Beriicksichtigung des Kammerwasserschlosses 
mit Ueberfall. By Dr.-Ina, Orro Streck. Berlin: 
Julius Springer. !Price 9-50 marks. ] 

In only 58 pages of text Dr. Streck manages to give 
a reasonably complete study of the various construc- 
tions of surge chamber that have given satisfaction 
in use. His main classifications are the damped and 
undamped types, but it is difficult to see that such 
clear-cut separation of types is justified, more 
especially since he deals with a form of chambered 
surge tank among the undamped examples. It 
would appear that he considers this form to exist 
almost entirely owing to its economy in the excava- 
tion and concrete work, but we believe that the 
damping effect of the long comparatively small 
vertical shaft connecting the two chambers has 
contributed in no small degree to its practical 
success. Such an argument is, of course, difficult to 
sustain or to oppose, even with surge pressure 
diagrams taken on the job, as the exact calculation 
of the phenomena is almost impossible. This is a 
matter which the author is very careful to point out, 
but perhaps even more telling than his categorical 
insistence on the practical superiority of the numer- 
ous approximate formule (largely those of Vogt) 
which he quotes, following a more rigid analysis 
of the various problems, is an inconsistency in his 
own earlier chapters. 

In his fundamental examination of the conditions 
governing the possible minimum sectional area of 
chamber to avoid resonance, he suggests the intro- 
duction of a factor to allow for the fact that the 
friction does not vary exactly as V*, and another for 
the fact that the true kinetic energy is not exactly 





proportional to the mean V?. These factors are 0-97 
in the first case, and from 1-02 to 1-05 in the 
second, which implies an accuracy in the applied 
formulas of almost laboratory standard, but the next | 
paragraph states that it is usual to add from 10 
per cent. to 30 per cent. to the calculated area when | 
actually making the chamber. The later sections | 
avoid such pitfalls and show no respect for what we 
may describe as the Ganguillet-Kutter mentality. 

As his title indicates, Dr. Streck concerns him- 
self only with high-head plants, so that he does 
not need to enter the controversy as to the economic 
justification of any kind of surge tank for medium 
and low heads. The arrangement of his material 
is pleasing, a general discussion of the functions 
of, types of, and demands upon, surge tanks being | 
followed by tabulated descriptio 1s of the outstanding | 
examples of the various types. giving all leading 
characteristics and dates of introduction, which is | 
a valuable feature in itself. Then comes an analysis 
evolving the fundamental differential equations, 
descriptions of the various methods, tabular and 
graphical, of integrating these, and the sounder | 
approximate formule which have shown themselves 
capable of giving reliable results. An appendix 
contains a number of carefully worked out examples, 
and the book concludes with a large number of 
surge-time diagrams; as is so lamentably frequent, 
there is no index. 

While we should consider the book too con- | 
densed for the student, we do not think that the | 


| 


| South Africa, mainly for 


|communication short waves will be employed. 


practising hydraulic engineer will anywhere find 
much more information so logically connected 
and for so small a sum. This small volume will 
certainly save him much searching of scattered 
references, and, we hope, will arouse interest in an 
undeservedly neglected branch of engineering. 


By A. D. RusseEtt- 


Copyright in Industrial Designs. 
Pitman and _ Sons, 


CLARKE. London: Sir Isaac 
Limited. [Price 10s. 6d. net.] 
In his preface to this volume, Mr. Russell-Clarke 
points out that it is only since 1911 that the legisla- 
tion has protected owners of “designs” in the 
enjoyment of their property. Neither is this kind 
of legislation particularly easy, the initial difficulty 
being one of definition. What is a “design” ? 
Various cases had arisen, prior to 1919, to which 
due regard was paid in an act passed in that year. 
It contains a definition of “design.” This all- 
important word ‘“‘ means only the features of shape 
configuration, pattern, or ornament, applied to 
any article by any industrial process or means, 
whether manual, mechanical, chemical, separate or 
combined, which in the finished article appeal to, 
and are judged solely by, the eye, but does not 
include any mode or principle of construction, or 
anything which is in substance a mere mechanical 
device.” In an admirable chapter, Mr. Russell- 
Clarke has set himself to expound and explain this 
definition, illustrating his points, wherever possible, 
by reference to decided cases. He takes care, 
moreover, to explain what is not a design, and he 
draws attention to the singular fact that although 
a more mechanical device may not be a “ design ” 
sapable of being registered as such, a patentable 
article, provided that it appeals to the eye, may 
be the subject-matter of letters patent, and may 
also be registered as a design. Novelty, of course, 
is an essential requirement if a design is to be 
registered. This is emphasised in Chapter III, 
while in Chapter IV the author explains a section 
of the Patents and Designs Act which allows the 
Comptroller to register any new and _ original 
design not previously published in the United 

Kingdom. 

It is important to notice that the owner of a 
design is only entitled to a monopoly of its use in 
connection with the particular class of goods in 
which it is registered; and in order to establish 
a charge of infringement the owner must needs 
prove, in the case of a mere vendor of the article, 
that he knew he was guilty of doing that which 
constitutes infringement. In the case of a manu- 
facturer, there is no need to prove guilty knowledge. 
All this is well brought out and emphasised by 
Mr. Russell-Clarke, whose experience at the Bar 
has stood him in good stead when dealing with the 
reports of cases of alleged infringement. Indeed, 
the volume before us should be of great value to 
his professional brethren. So vast is the range of 
English law that there is many a legal practitioner, 
carrying on a lucrative practice in other branches 
of jurisprudence, to whom the contents of this work 
will be entirely novel. In particular, it may be 
noticed that, in the appendix, there is set forth a 
set of pleadings in an action for infringement, which 
should prove most useful to any member of the Bar 
who is suddenly confronted with a set of instructions 
in a case of this kind. 

We may certainly express our approval of this 
little book. It was written with a purpose, and the 
purpose, in our view, has been achieved. We 
commend it the more readily because in doing so we 
may bring it to the notice of those of our readers 
who seek enlightenment on a somewhat obscure 
ubject. 


Ss 








WIRELESS COMMUNICATION IN AFRICA.-We are 
informed that, Messrs. Marconi’s Wireless Telegraph Com- 
pany, Limited, Marconi House, Strand, London, W.C.2, 
have recently received orders for the erection of a chain 
of wireless transmitting and receiving stations from the 
Administrations of Uganda, Kenya Colony, Tanganyika, 
Northern and Southern Rhodesia and the Union of 
use in connection with the 
operation of the Cape to Cairo air route, but in some 
cases also for general communication. The wave- 
lengths used for communication between the stations 
and aircraft will be 900 m. and for inter-aerodrome 
The 
stations will be located at Kampala, Nairobi, Moshi, 
Dodoma, M’Beya, M’Pika, Broken Hill, Rulawayo, 
Salisbury, Germiston, and Victoria West. 








PRIOFORM HEAT INSULATION. 

THE system of insulation for high-pressure steam 
pipes and other apparatus, developed by the Deutsche 
Prioform Werke, G.m.b.H., of Cologne, Hansa-Ring 10, 
is unusual in several respects. The three chief com- 
ponents, namely, the material, the outer shell and the 
support of the shell, are characteristic. The insulating 
medium is slag wool treated in such a way as to resist 
disintegration, crumbling and packing, which would 
lower the insulating capacity in the course of time. 
The shell or casing is strong mechanically to withstand 
pressure, and also resistant to chemical corrosion, but 
able to accommodate itself to expansion by heat. The 
structure supporting the shell consists of frames built 
up of hoops and rods in the fashion of a cage. 

In order to possess good heat-insulation qualities, 
a material should be highly porous, but the large 
total volume of voids should be subdivided into many 
small pores, in order to minimise the losses by radia- 
tion. Glass and slag wool have this characteristic, but 
they sag and crumble, especially when the pipes are 
exposed to vibration, and fibrous asbestos tends to 
pack, while organic materials can not withstand high 
temperatures. Kieselguhr and magnesia also sag and 
the latter disintegrates by losing its carbon dioxide 
above 200 deg. C. Dr. H. Bohlander, of the Prioform 
Werke, employs slag wool, and packs the pores in the 
wool with the finest dust of kieselguhr or basic magnesia 
which, in such conditions, are said no longer to cause 
trouble. The slag wool is purified, torn into shreds, 
and carefully sifted of all spherules, which would 
subsequently tend to settle, and the dressed wool is 
mixed with the powdered minerals, previously sifted 
by air, in a rotating machine. The fine particles adhere 
to the fibres and resist separation by vibration. This. 
it is stated, has been proved by vibration experiments 
in the Material Testing Laboratory at Berlin-Dahlem. 
The intimate contact between the fine threads of the 
slag wool and the dust is claimed to be so perfect that 
the packed material can withstand temperatures of 
800 and 900 deg. C. for long periods, whilst the safe 
limit commonly attained is only 550 deg. C. As regards 
the thermal conductivity, expressed in B.Th.U. per 
square foot per hour, we are informed that normal 
Prioform, containing slag wool and kieselguhr, has a 
conductivity at 100, 200, 300, 400, 500, and 600 deg. F., 
of 0-41, 0-45, 0-49, 0-53, 0-57, and 0-61, and the higher 
quality Prioform 105, containing slag wool and basic 
magnesium carbonate, has a conductivity of 0-37, 0-41, 
0:45, 0-48, 0-52, and 0-55, at those temperatures. 
The normal and the ‘ 105” product weigh, respec- 
tively, 350 and 300 kg. per cubic metre (about 19 
and 23 lb. per cubic foot). We understand, however, 
that considerably lighter mixtures are also made. 

The material is packed into the space between the 
pipe and the outer casing. This casing consists of an 
inner layer of wire gauze, a layer, }-in. or ?-in. thick, 
of a substance, which, originally plastic, hardens after 
application, and the outer strong but elastic shell. For 
pipes exposed to the weather, the shell may consist of 
lead-plated iron sheet. For pipes buried in the ground, 
tarred sheet metal is used. The structure supporting 
the casing is generally a framing built up of hoop iron. 
When the shape is not simply cylindrical, as with 
boilers and tanks, a kind of trellis work, made of hoops 
and rods is employed, the mesh dimensions being 
about 10 in. 


LAUNCHES AND TRIAL TRIPS. 


‘** Berty.”—Cargo steamer. Launch, March 21. 
Main dimensions, 267 ft. by 39 ft. by 17 ft. 8 in. Built 
by Nakskov Shipyard, Limited, Nakskov, Denmark, for 
Messrs. Vesterhavet Steamship Company. 

* OGENI.”’—Steel stern-wheel steamer for passengers. 

cargo, and for towing barges; direct-acting compound 
condensing engines. Trial trip, March 26. Main dimen- 
sions, 94 ft. 6 in. by 17 ft. by 4 ft. Built and engined 
by Messrs. Harland and Wolff, Limited, Govan, for 
Mess The Nigerian Transport Company, Limited 
(Messrs. Elder Dempster and Company, Limited). 
‘* Hoepic.’’—Steel screw tug. Launch, April 2. 
Main dimensions, 105 ft. by 26 ft. 6 in. by 13 ft. Built 
by Messrs. Cochrane and Sons, Limited, Selby, for owners 
in the port of St. Nazaire, France. 

“T.C.C. DrREDGER No. 10.’—Single-screw, self-pro- 
pelling bucket barge-loading dredger. Launch, April 2. 
Compound surface-condensing engines. Built by Messrs. 
W. Simons and Company, Limited, Renfrew, for the 
Tees Conservancy Commissioners, 

** PRESTOLONASLEDNIK PETAR,’’—Twin-screw  pas- 
senger and mail steamer for service in the Adriatic 
Sea ; quadruple-expansion engines. Trial trip, April 9. 
Main dimensions: length, 270 ft.; beam, 36 ft. 2 in. 
Built and engined by Messrs. Swan, Hunter and Wigham 
Richardson, Limited, Walker-on-Tyne, for Messrs. 
Jadranska Plovidba, D.D., Susak, Yugoslavia. 

‘** DJEBEL-AMoUR.’’—Single-screw passenger and cargo 
steamer ; double-reduction geared Parsons-type turbines. 
Trial trip, April 13. Main dimensions: length, 336 ft. ; 
beam, 44 ft. 9 in.; deadweight carrying capacity, 3,500 
tons. Built by Messrs. Swan, Hunter and Wigham 
Richardson, Limited, Newecastle-on-Tyne, for Messrs. 
La Compagnie de Navigation Mixte, Marseilles, France. 
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LETTERS TO THE EDITOR. 


ENGINEERING INVESTMENTS AND 
AUSTRALIAN FINANCE. 


To THE Epiror OF ENGINEERING. 

Str,—The fourth of the series of articles by Mr. 
A. J. Liversedge on ‘“ Engineering Markets of the 
World ” (ENGINEERING, September 5, 1930, page 301), 
dealing with Australia, must have a special interest 
for those who have analysed the financial position 
of the Commonwealth as revealed by the Federal 
Budgets. 

Federal and States’ Loan transactions are now under 
the purview of a Loan Council, whose ambit embraces 
new loans, conversions and interest charges. The 
total interest payment since, and including, 1912, is 
660,000,000/., whereof 150.70),000/. is due to in- 
creased rates. The payment for the financial year 
ending June 30 was 55,000,000/. Component items, 
taken individually, appear to vary in a discontinuous 
manner, but, considered as a whole, and as an accretion 
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from and including the financial year ending 1912, 
interest, total increments are in almost complete 
sequence as points in a parabola, the vertex of which is 
at the year 1909-6, i.c., about August, 1909. 

The accompanying graph is a plotting of pay- 
ments in respect to time. The points mark the 
cumulative totals of the payments recorded in the 
budgets. The connecting curve is a parabola. It 
follows that, for eighteen years, the cumulative total 
of interest payments has regularly increased as the 
square of the time referred to the year 1909-6, 
nearly. Obviously, the connecting rate is one impos- 
sible to be maintained. It is a rate of ‘‘ exhaustion” 
and is an unsound basis for rational engineering 
developmental policy. Some consequences are that 
spending capacity has been reduced by the interest 


load; the increment in interest rates restricts the 
field wherein further expenditure on engineering 


utilities is justifiable ; conversion increased rates load 
existing activities with deficits which must be made 
good from other sources, thus, again, restricting the 
field for new works; mobilisation, under the stimulus 
of high interest, of local static investments has per- 
mitted: (a) The financially premature construction, 
under conditions of dear money and labour, of non- 
urgent works. (b) The saturation, by anticipation, of 
future requirements. (c) The application of excess 
moneys to expenditure outside the British Empire. 
Yours faithfully, 
Jas. ALEX. SMITH. 
Melbourne. 








THE MAIER FORM OF SHIP 
CONSTRUCTION. 


To tHE Epiror oF ENGINEERING. 

Sir,—The illustrations in your issue of 10th inst. of 
a set of lines of the Maier form awaken old memories 
and, together with a photograph which appeared in 
the technical Press some time ago, suggest that this 
much-advertised improvement in the ancient art of 
naval architecture is, in reality, an old idea which 
came to us, possibly, from Scandinavia, via North 
America. About forty years ago, the North-East Coast 





was entertained with the “ whale-back” form. It 
aroused much interest and was said to be much superior 
to normal practice. If memory serves, the lines had 
much the same characteristics as this Maier form. 
The few ships so built earned a bad reputation at sea, 
and the innovation did not survive the crucial test of 
experience. 

A somewhat modified normal form tending toward 
the triangular sections has long been used for certain 
types of dredging craft, with the object of giving easy 
bow and buttock lines to coarse displacement coeffi- 
cients. Lines of this type appear to be definitely 
advantageous in smooth water and shallow depth, as 
is usually found where such craft operate, but they 
are ill-suited to rough water. They then make “ dirty” 
boats, pound heavily, and their speed falls off rapidly. 
A still closer resemblance to the Maier form has been 
given to shallow-draught motor-driven barges, and has 
also proved to be good in smooth water; but rough 
water does not suit it. One feels that Mr. Baker had 
full justice for his remarks. This paper was certainly 
unusual and seemed to fall a good deal short of the 
standard and prestige of the Institution of Naval 
Architects, both in matter and form. The informative 
side might well have been much extended. 

I am, Sir, 
Your obedient servant, 
R. J. N. Wiitcox, M.I.N.A., M.I.Mech.E. 

Collegiate House, 9, St. Thomas Street, 

Londen, 8.E.1. 
April 14, 1931. 








THE DYNAMO-ELECTRIC MACHINE 
AS A DYNAMOMETER. 
To tHE Eprror or ENGINEERING. 

Str,—The recent article by Professor B. P. Haigh, 
D.Se., has interested us very much, being the first 
contribution to your columns we have seen dealing 
with the technical side of equipment of this nature. 
My company, the British Thomson-Houston Company, 
Limited, have been manufacturing these equipments, 
complete with all control gear, in Rugby since 1916, 
and we appreciate the various points discussed in 
the article, as only by attention to details in the design 
can the limit of error be reduced to a minimum. We 
have seen in use dynamometers in which the limit of 
error must have been of the order of 3 per cent. when 
running at low speed, and of 6 per cent. to 7 per cent. 
at high speed, due to insufficient attention to design. 

Generally we agree with the remarks in the letter 
in your issue of the 20th ult., particularly in the case of 
high-speed sets, although it may be of interest to note 
that we have obtained results showing an error within 
1/1,500th part of the maximum torque capacity on 
a dynamometer rated 150 h.p. at 4,000 r.p.m. 

Yours faithfully, 
Jos. W. Beswick, 
Supply Department. 
Rugby, 
March 30, 1931. 








AIRSHIP FIRE RISKS. 
To tHe Eprror or ENGINEERING. 
Str,—The concluding passage of your article of last 
week, on the R101 airship disaster, naturally recalls 
the use of helium in this connection. But helium is 
very costly and difficult to secure in any large quan- 
tities, and the question arises whether there may not 
be some mixture of helium and hydrogen which, while 
free from inflammability, will reduce the cost of the 
mixture to a practicable figure. 
Yours truly, 
W. H. Tuoree. 
12, Buckingham-street, Strand, W.C.2. 
April 13, 1931. 








Contracts.—Messrs. The Clean Coal Company, 
Limited, Medway House, Horseferry-road, London, 
S.W.1, have received an order from Messrs. Samuel 
Fox and Company, Limited, of The United Steel Com- 
panies, Limited, for a de-dusting and cleaning plant to 
deal with the whole output of the coking coal from 
their Stocksbridge Colliery. Other recent orders include 
a de-dusting plant for the existing washery at the Smithy 
Wood pit of Messrs. Newton, Chambers and Company, 
Limited, and a dust-extraction plant to deal with a 
throughput of 250 tons of coal an hour at the Annesley 
Colliery of The New Hucknall Colliery Company, Limited, 
Messrs. Hollings and Guest, Limited, Thimble Mill 
Lane, Birmingham, have in hand two large horizontal 
sludge pumps for the Birmingham, Tame and Rea 
District Drainage Board, two pumps for the Coventry 
Corporation, and a large press and accumulator for 
the Admiralty. They have also supplied a large crane 
to the Great Western Railway Company, for use at 
Smithfield Market, London.—Messrs. Stevens Limited, 
Canal Foundry, Preston, have recently shipped a 
number of ladles to Spain. These are of their latest 
type, mounted on roller bearings and fitted with totally- 


enclosed machine-cut gearing. 





THE LATE MR. J. H. NICHOLSON. 


WE regret to have to record that Mr. John Hedley 
Nicholson died in Stockton-on-Tees Hospital on 
April 9, as the result of a motor-car accident, which 
occurred at Thorpe Thewles, near Stockton, on April 6. 
Mr. Nicholson, who was associated with the firm of 
Messrs. Sir William Arrol and Company, Limited, 
Glasgow, for many years, had served as resident engi- 
neer on a number of important bridges and other civil- 
engineering works. The son of the late Mr. H. Nichol- 
son, of Consett, he was born on November 7, 1883, 
and received his general education at Elm Park School, 
Shotley Bridge, Durham. In 1899, he entered upon a 
pupilage of four years under Mr. John E. Parker, of 
Newcastle-upon-Tyne, and also pursued his engineering 
studies at Armstrong College, securing the London 
University external degree of B.Sc. (Eng.) in 1904. In 
this same year, he was appointed assistant in the office 
of Mr. J. Mitchell Moncrieff, at Newcastle-upon-Tyne. 
Mr. Nicholson’s long association with Messrs. Sir 
William Arrol and Company, Limited, began in 1906, 
when he became assistant in the civil-engineering 
department of that firm in Glasgow. During the four 
years from 1908 to 1912, he was employed as resident 
engineer for Messrs. Sir William Arrol in the construc- 
tion of the Walney Channel deep-water berth, Barrow- 
in-Furness, and upon extensions to the Barrow works 
of Messrs. Vickers Limited. The next four years, from 
1912 to 1916, he spent as resident engineer, on behalf of 
Messrs. Sir William Arrol, on the construction of the road 
and railway bridge across the River Trent at Keadby, 
near Scunthorpe, Lincolnshire, for the Great Central 
Railway Company and the Lindsey County Council. 

In 1916, Mr. Nicholson became agent for Messrs. 
Sir William Arrol in the removal of the floor of the 
Forth Bridge, and in construction works at various 
engineering establishments in the Glasgow district. 
In 1919, he was appointed agent for his firm in the 
North-East Coast district, and in the following years 
became engaged on work connected with the construc- 
tion of the foundations for the high-level bridge 
at Newcastle-upon-Tyne ; the construction of a grav- 
ing dock for Messrs. T. W. Greenwell and Company, 
Sunderland ; extensions to the works of Messrs. Pal- 
mers Shipbuilding and Iron Company, Limited, Jarrow- 
on-Tyne, and of Messrs. W. Doxford and Sons, Limited, 
Sunderland; and the reconstruction of the super- 
structure of New Holland Pier, of the London and 
North Eastern Railway, on the Humber. He was 
afterwards engineer for the new Sunderland bridge, 
and at the time of his death was resident engineer 
on the bridge over the Tees at Newport, Middlesbrough, 
which is being constructed by Messrs. Dorman, Long 
and Company, Limited. A former student member 
of the Institution of Civil Engineers, he became an 
associate member on January 11, 1910, and was 
elected to full membership on July 14, 1925. 








BRITISH POWER AND FUEL 
BULLETIN. 


WE have received from the British National Com- 
mittee of the World Power Conference, a copy of the 
first number of a Power and Fuel Bulletin, which is to 
be published monthly at the price of 10s. for 12 issues. 
This Bulletin is the result of a suggestion made by the 
American National Committee at the meeting of the 
International Executive Council in 1929. This sugges- 
tion was considered by a sub-committee of the British 
National Committee, who recommended that each 
country should abstract its own literature in English, 
French or German, that the abstracts should be 
indexed in accordance with the Universal Decimal 
Classification and should be printed on one side of 
the paper, so that they could be mounted on 5-in. by 
3-in. cards. The British section of the Bulletin will 
be published on the 25th of each month, and will 
aim at providing “‘ selective and up-to-date ” abstracts 
of books, papers, and articles on power and fuel under 
the following main headings: sources, generation, 
distribution, and storage and utilisation. Only matter 
published in this country will be dealt with, but 
Germany, Japan, the United States, Czechoslovakia, 
and Poland are preparing similar bulletins covering 
their own literature, and it is expected that other 
members will follow suit. The Fuel Research Division 
of the Department of Scientific and Industrial Research, 
the British Chemical Plant Manufacturers’ Association, 
the British Electrical and Allied Manufacturers’ Asso- 
ciation, the Institution of Petroleum Technologists, 
the National Federation of Iron and Steel Manufac- 
turers, and the National Gas Council of Great Britain 
and Ireland are co-operating with the British Com- 
mittee, and arrangements are being made for original 
or photostat copies of the books and journals referred 
to in the abstracts to be obtained from the Secretary, 
British National Committee, World Power Conference, 
63, Lincoln’s Inn Fields, London, W.C.2, by whom the 
Bulletin itself will also be published. 
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RECENT PROGRESS IN WELDING. 


THE various processes of welding, both by electricity 
and gas, have made remarkable progress in application 
and method in the United States, and much valuable 
information is contained in the papers forming the 
Symposium on Welding presented at the Pittsburg 
meeting of the American Society for Testing Materials 
held on March 18, 

The subject generally was reviewed by Mr. F. T. 
Llewellyn, in a paper entitled ‘General Survey of 
Welding Processes.” He pointed out that welding 
processes might be divided into the two classes: those 
where the metal parts to be joined by means of the 
local application of heat had no external weld metal 
applied to them, but were brought into association 
by the use of pressure; and fusion welding, where 
additional material from welding rods or electrodes was 
incorporated. As far as new processes were concerned, 
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had been obtained. When welding was first applied 
to the fabrication of bedplates for machines, it was 
customary to keep the form almost identical with]the 
old casting. That procedure was now being departed 
from. The modern construction for, say, the bedplate 
of a motor generator consisted simply of four short 
lengths of standard steel beam section, for the support 
of the feet of the machines, tied together by a pair 
of heavy steel pipes, passing through circular holes 
burned through the webs of the inner members and 
butting against those of the outer ones. When welded, 
this system of construction afforded maximum rigidity 
and strength with minimum weight and constructional 
cost. A railway bridge of the truss type, constructed 
by arc welding, was erected by the Westinghouse 
Electric and Manufacturing Company over the Power 
Canal at Chicopee Falls, Mass. It was found by com- 
paring the design, as prepared for welding, with what 
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PORTABLE CUTTING MACHINE. 


THE cutting” of wire haulage ropes is a constant 
problem at collieries, &c., and gives rise to much 
trouble. If performed by hack saw, much time and 
many blades have frequently to be expended on 
the task. In order to obviate this, Messrs. Hardypick, 
Limited, of Sheffield, have introduced the handy little 
portable cutting machine illustrated in the accompany- 
ing figure. This machine is also suitable for cutting 
chain and steel bar, but was primarily intended for 
cutting wire rope, as shown in the figure. 

The machine consists of a stand mounted on small 
wheels, and carrying a fixed knife blade curved to take 
the cable to be cut, as will be evident from the illus- 
tration. The stand also carries an upright frame, the 
lower part of which, on one side, gives support to the 
fixed knife. The moving knife is pivoted eccentrically 
on a bolt passing through the upright frame, being 





| would have been used if riveting had been adopted, 
| that the weights were 80 tons and 120 tons, respectively. 
| The connecting material for arc welding weighed only 
| 5 per cent. of that of the structure, but for riveting, 


there was but little to report regarding the plastic 
method of working, although mention might be made of 
the use of direct currents from a homo-polar generator 


actually mounted on the boss of the large ratchet 








for the welding of such work as the longitudinal seams 
of steel tubing. 


In the field of fusion welding the | 


position was very different; great progress had been | 


made towards mechanical operation, not merely with 
the electric arc, but also with oxy-acetylene and other 
gases. For arc welding, fully automatic machines were 


now constructed, in which the travel and the feed were | 


both controlled by mechanical means. With such 
machines, owing to the removal of the erratic nature 
of even the best manual control, it had been found 
possible to use electrodes of greater diameter, with 
heavier currents and at higher speeds, than were 
practicable with hand working. Special processes per- 
mitting the attainment of high speeds of working 
with increased ductility, depended on the maintenance 
of an atmosphere of hydrogen, water gas, alcohol vapour 
or other reducing media around the arc. Similar 
shielding, with the super-imposition of a strong magnetic 
field, had been introduced in what was termed the 
electronic tornado system, to obtain an arc which was 
free from disturbance. Atomic-hydrogen welding had 
been developed to permit the welding of thin materials, 
particularly steels of high chromium or nickel content. 
It was actually a gas process, but the hydrogen used 
was passed through an alternating-current arc, struck 
between tungsten electrodes, which was claimed to 
break up the gas molecules into atoms. This was 
followed by the reformation of molecules and the 
liberation of the heat previously absorbed during 
dissociation. The ultimate effect was the production of 
a hydrogen flame of the highest temperature obtainable 
in combustion. In the field of spot welding, the 
operations were formerly restricted to thin material, 
and a similar limitation applied to seam welding, but 
recent improved methods of working gave promise 
of the possibility of raising the limit of weldable thick- 
ness to one-half inch or even greater. 

Aluminium has always presented interesting prob- 
lems to the welder. All earlier work was done by the 
gas processes, but that the electric are with metal 
electrodes is now finding favour was stated in a paper 
by Mr. W. M. Dunlap on* Welding Processes Applicable 
to Aluminium.” Care and skill on the part of the 
operator were necessary if porous welds were to be 
avoided. The equipment used was practically the 
same as that adopted for work on other metals, but the 
generator had to be capable of holding a stable arc at 
very low currents. Whatever trouble was experienced 
in this way was capable of correction by the introduc- 
tion of a half ohm resistance in the circuit. The 
electrodes used were comparatively heavily flux-coated. 
Spot welding was used extensively in the fabrication of 
light constructions, particularly where a smooth surface 
was desired. The chief difficulty met with was due to 
the formation of a layer of aluminium-copper alloy 
on the copper electrode tips. Various methods of 
getting over the trouble had been tried, but it could not 
be claimed that any of them was completely successful. 
Efficient water cooling of the electrodes kept the 
production of the undesirable alloy down to a mini- 
mum. 

To reap the full economic benefits from the use of 
welding, Mr. A. M. Candy, in a paper on ‘“ Modern 
Applications of Are Welding,’ contended that the 
designer should clear his mind of prejudices created 
by earlier methods of construction. He must not 
simply attempt to replace the earlier casting exactly 
with so many pieces of steel welded together. Neither 
in structures, must he base his design on methods suit- 
able for riveting. Such procedures would give satis- 
faction from the strength standpoint, but the costs 
would be excessive. Examples of construction used 
for various machines, when all the old characteristics, 
due to the demands of the pattern-maker and the 
foundryman were eliminated, showed greater savings 
in weight and in the machining labour involved in 
their completion. By welding the skeleton frame of 
a large electric generator, after suiting the design to 
the process, a saving in weight of about 40 per cent. 





this figure was about 30 per cent. When beams or 
columns were required to be of greater section than 
the largest rolled shapes commercially available, it 
was customary to build them up of angles for flanges 
and stiffeners and plates for webs and fillers. It was 
possible, by the use of arc welding, to build up a 
similar beam from plate material. One great advant- 
age of welded construction for roof trusses was the 
almost complete elimination of gussets, through making 
the web members long enough to connect to the ties 
and the rafter members. 

The advantages of automatic welding machines were 
many, including savings in labour charges, freedom 
from interruption of the work and the consequent 
avoidance of irregularities. It must not, however, be 
assumed that such machines got over all the difficulties 
met with in hand welding. The parts to be associated 
by the operation of an automatic welding machine had 
to be more carefully prepared than was necessary for 
hand work. This was due to the fact that the feed 
and speed of the machine remained the same at all 
times. Uniform welding was, therefore, not possible, 
unless the edges of the metal remained exactly the 
same throughout the length and were not such as 
caused unequal, irregular distances between them. 
In consequence, the wire-feeding{system should be 
very sensitive, in regard to rate of feeding, and should 
enable changes to be made instantly to meet momen- 
tary conditions. One common use to which such 
machines had been put was the building up of worn 
wheel flanges on tramway cars. The flanges of a 
pair of wheels might be built up at the same time, 
which was not possible with hand working. The speed 
at which the work could be done was also increased 
by having two arcs working fairly close together on 
the same flange. Axle collars on tramway cars and 
railway rolling stock were also built up economically 


by the use of these automatic machines. For tank, 
pipe and tube welding, machines built up of 
structural steel had been constructed, which had 


provision made for the rapid clamping of the work 
and for the continuous movement of the welding unit 
on a travelling carriage. 

The testing of welds without destroying them had 
always proved difficult. What could be accomplished 
by hammer tapping, in association with the discrimi- 
nation between the sounds observed by means of a 
stethoscope, was dealt with by Mr. J. R. Dawson in a 
paper on ‘ Stethoscope Examination of Welded Pro- 
ducts.” For butt welds, according to Mr. T. R. Watts, 
in a paper on ‘ Magnetic Methods of Testing Butt 
Welds,” the system of placing a heavy horse-shoe 
electro-magnet with its poles on each side of the weld 
and examining the formation of iron filings on a piece of 
paper over the weld, was regarded as the most sensitive 
and practical method of finding flaws. By measure- 
ment of the magnetic flux through a weld, a good 
idea of the quality of the welding was obtained. The 
American Bureau of Welding recommended the use 
of gauges for fillet welds of various sizes, with faces 
to rest upon the two metal walls and the middle part 
of the weld, and Mr. R. Kraus, in a paper entitled 
‘** Welding Inspection,”’ dealt with what the Westing- 
house Company had done in the development of gauges 
for the work. 








Vistr oF British WORKMEN TO THE CONTINENT.— 
Four employees of electrical and engineering firms are 
among the twenty successful candidates in a prize-essay 
competition, organised by the Economic League, in 
conjunction with five prominent business firms, to 
provide British workmen with an opportunity of study- 
ing, at first hand, industrial conditions on the Continent. 
After visiting a number of establishments in London, 
the party will leave for Antwerp on April 22. Subse- 
quently, they will visit workshops, factories, and in- 
dustrial training schools in Antwerp, Liége, Diisseldorf, 
Essen, Cologne, and Lille, arriving back in London on 
April 29. 

















quadrant shown. The quadrant is operated by ratchet- 
ing by means of the hand lever, two dogs being 
provided, one to act with the ratchet, and the other 
to act as a stop dog at the end of the lever stroke. 
The action is so simple as to be obvious. When 
commencing operations, the quadrant is thrown back 
as far as it will go, and the dogs released, when the 
quadrant is pushed forward by hand as far as the 
rope to be cut will admit. After this, cutting is 
proceeded with by means of the ratchet gear. 

The machine has few parts to get out of order, and 
practically the only attention needed is the sharpening 
of the knives, and keeping the pivot bolt tightened up 
just sufficiently to allow the quadrant to be moved 
conveniently by hand. In such condition, a complete 
cut of a 1}-in. diameter wire rope only occupies a few 
seconds, the cut being clean and square and the form of 
the rope or wire not being flattened. Cuts can be made 
close up to seizings. The main parts of the machine 
are steel castings, the pins being hardened and ground 
and the knives of alloy steel. The weight is only 98 lb., 
and the tool can be moved readily to the job to be done. 
When cutting chain, links up to 1-in. in diameter can 
be severed, and if, after the actual cut, ratcheting is 
continued, the link will be spread open so that the 
chain ends can be easily unhooked, thus saving the 
cutting of both sides. Bars 1 in. in diameter can, of 
course, also be dealt with. 








GENERATION OF ELECTRICITY IN GREAT BRITAIN.— 
During the first three months of 1931, the total amount 
of electricity generated in Great Britain by authorised 
undertakings was 3,185,000,000 units, as compared with 
3,031,000,000 units during the corresponding period of 
1930, the increase amounting to 5 per cent. 
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THE STRENGTHENING OF WELDED | centre line of the plating under them. The stresses de- | forced by the straps) was, in this instance, 1,520 kg. per 


JOINTS BY CROSS-STRAPS. 
By E. Horn. 

Tuer welding of joints in plate work of all kinds, 
either by the acetylene or electrical methods, is steadily | 
increasing in favour. Engineers would be glad to use | 
the process for steam boilers, containers, and other 
pressure vessels, but are deterred by doubts as to the 
reliability of welded seams, which is held to depend | 
mainly on the care of the workman. Such joints, accord- | 
ingly. should be reinforced. To this end, the author 
has applied cover straps laid across the joint and welded 
into place. He has found that these are best arranged on 
opposite sides of the plating with the outer strap directly 
over the inner. This conclusion was reached as the 
result of a series of experiments on nine specimens, the 
general character of which is clearly represented in 
Figs. 1, 2 and 4. The plates were, in all cases, 160 mm. 
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wide and from 12 to 13 mm. thick. The straps were | 
welded on to these at the middle, as indicated in the | 
diagrams, the one directly over the other as already 

explained. The test pieces were solid from end to end, | 
the object of the investigation being to determine the | 
effect of the straps on the distribution of stresses in the | 
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duced are shown in the figure. those along the edge of 
the plate being plotted along aa and those at the centre 
line along bb. The stresses along a number of transverse 
sections are also shown, and particular interest attaches 


to these along the sections II—II and VI—VI. Taking | 


the average tension on the unstrengthened part of the 


specimen as 1,460 kg. per square inch, and regarding | 
this as 100 per cent., then along the cross-section | 


IV—LV, the stresses varied as shown in Table I. 

The reduction in the stress is greatest at the mid-point. 
where it amounts to 38 per cent., but it is still 33 per 
cent. at the edges of the specimen. The above figures 
show that a welded joint along the line IV—IV would 
have the stresses to which it is subjected materially 
relieved by the presence of the cross straps. 

On the other hand, it will be noted that the stress 
in the plate has been increased in the neighbourhood of 
the ends of the straps, i.e., along the sections II—II 
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Fig.4. SPECIMEN N26: 
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plating. One end of the straps was semi-circular, | sig 
whilst the other was cut off square, as shown, the | (2494.5) 
intention being to determine which was the better : 
,and VI—VI. In the one case, the maximum sires | 


arrangement. 

The specimens were then subjected to tension, the | 
load generally employed being 30 tons. The strains | 
produced in the plating and in the straps were measured | t 


along the sections indicated, and the corresponding | 129 per cent. of the normal. It appears, therefore, that a| broken in a testing machine. 


HAVING WELDED SEAMS REINFORCED WITH CROSS-STRAPS. 


TABLE V.—LIST OF STEAM BOILERS AND OTHER VESSELS 





recorded was 1,780 kg. per square cm., or 122 per cent. 
of the normal, whilst at the semi-circular end it reached 
he still higher figure of 1,881 kg. per square inch, or| this query, the whole of the specimens were finally 





| square cm. Taking this as 100 per cent., the distribu- 
tion of stress over a transverse section through the 
TABLE I. 





| 
At Edge | At Inter-| 


At Inter-| At Edge 


_ of | mediate Centre mediate | _ of 
Plate. | Point. | “°™"® | Point. | Plate. 
' | 
Stress in kilo- | | 
\ grammes per 
square centi- | 
metre «o| 3,126 915 910 936 1,130 
Per cent. of 
normal he 77 63 62 64 77 





middle of the straps is plotted in Fig. 2 at section 
XIII. The observed values were as shown in Table II, 
on page 526. The reduction thus ranged from 26 to 


| 36 per cent., with an average of 32 per cent 
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These figures can be checked 
hy the observations which were 
also made on the stresses in the 
straps, which were as given in 
Table ILI, on page 526. 

From this it follows that the 
straps were carrying a load of 
about 11 tons, or 36 per cent. of 
the total load on the specimen. 
This is more than would be de- 
duced from the figures previously 
given, according to which the 
straps took 32 per cent of the 
load. 

As before, the presence of the 
straps gave rise to increased 
stresses in the plating near the 
strap ends. The distribution of 
stress along sections IV and XI 
was found to be as follows :— 
Maximum stress in Section IV 
(square end)=1,765 kg. per square 
cm., or 116 per cent. of the 
normal. Maximum stress in Sec- 
tion XI (round end) = 1,809 kg. 
per square cm., or 119 per cent. of the normal. 
The question arises whether this rise of stress in 
the plating increases the risk of fracture. To answer 
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In no single case did 











ae 1 2 3 4 5 | 6 vj 8 9 10 11 
Date 1923 1924 1925 1925 1927 1928 1928 1928 1930 1930 _ 1930 
Purpose Road roller | Steam boiler | Single-Flue | Electrically- | Single-Flue Two-Flue Cross-tube Heater Heater Cross-tube | Single-Flue 
: boiler heated boiler boilers boiler boiler boiler 
| boiler feeder , . ; : : 
Number of units ae 2 1 1 1 1 2 Ss : 2 ‘ 
Boiler-heating surface, sq.m. .. Sia 7°3 10 40 oy m3) 20 = 4 ag (il ™~ 7 = 
Ww i 8 spheres .. iG 12 8 13 2 5:5 3 5 2. es 
Method or ee ss ae F - electric electric electric | electric electric electric electric autogenous autogenous __ electric 
Diameter, millimetres 640 1,010 1,568 1,168 1,380 2,256 790 | 1,900 577 1,200 1,800 
Length, metres... ae ns 2-4 1-28 6-5 2-4 o “— 2-03 sp = | “ — 
Chickness of plating, millimetres aad 8 10 16 16 , B 0 227 aes 2 13 ma. 5 
Width of pon straps (inner and outer) -— 40-55 50-60 50-60 50-60 60-70 50-60 70-80 65-75 55-65 60-70 
illimet Pasa b r a 
agp gol (inside and outside), _ 125-150 120-140 125-150 150-175 120-130 170-180 170-180 140-150 160-170 
millimetres , = > ; 
Pitch of straps, millimetres - 180 190 200 192 213 2 , — i = = 
Thickness of strap, millimetres 10 7 8 i 14 : 2 





stresses were deduced by means of the usual equations. | 
The measurements were made on both sides of the 
plate and the curves plotted in the diagram represent 
the means of the two observations. The results observed 
on specimens 3, 4, and 6 are discussed in detail below. 
In the case of specimen 3, the straps were slotted as 
shown, so that measurements could be made along the 


semi-circular end to a strap gives rise to higher stresses 
than a rectangular end. ; 
The tests of specimen No. 4 confirmed the conclusions 
suggested by the tests on No. 3. The measurements on 
No. 4 were made with special care and the results 
may be regarded with great confidence. The average 
tension on the specimen (outside of the section rein- 


the fracture follow a section along an end of the 
strap. During these tests, tensiometer readings were 
made at the points of the specimen numbered | to 8 
in Fig. 3, and the stresses observed at these points 
as the load increased are plotted as corresponding curves 
in the diagram. At points 1 and 2, which are situated 
near the ends of the cover strap, the stress at first 
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increased rather more quickly than elsewhere, but ulti- 
mately almost ceased to grow. It appears, therefore, 
that the understrained material surrounding these 
highly-stressed regions forms a reserve of strength, and 
eliminates any danger from the local intensity of stress. 

Nevertheless, the author considers it important to 
minimise these concentrations of stress. To some 
extent, this end can be achieved quite easily. Thus the 
observations made on specimens 3 and 4 show that 
semi-circular ends are inadvisable. By adopting the 

TABLE II. 





a “ 
£ | 
= ze At Edge of sé 
w& rs Strap. = 2 
<n | =D 
- = | ee Re aes 
Stress. in kilo- | 
grams per 
square centi- 
metre .. | 1,125 | 1,113 | 978 | 985 | 1,024; 1,040 
Percentage of 
normal | 74 73 64 65 67 68 


| 
square ends, not only is the making and welding of 
the straps cheapened, but, what is more important, the 
stress on the plating is reduced. 
A still more effective plan is to weld the straps along 
the edges only. This plan was adopted with specimen 
No. 6, the particulars of which, together with the 
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In addition to direct stresses, the welded joints are 
also subjected to bending moments, which, in the 
case of the longitudinal seams of cylindrical con- 
tainers, may be of great importance. This is but little 
recognised. In calculating the shell thickness, it is 
usual to consider only the ring tension. In the case 
of welded joints, the bending stresses come in because 
at the joint the wall is not truly cylindrical. This 
arises from two causes. In the first place, bending 
rolls are not effective at the edge of a plate, which 
remains flat here when delivered. Secondly, the 
expansion of the plate during the welding process 
gives rise to internal stresses, which tend to crumple 
the plating. In one case, the author has observed 
stresses near a joint equivalent to 160 per cent. of the 
calculated values. Hence, the bending stresses were in 
this case 60 per cent. of the direct. In all such cases 
the cross straps described provide an effective means of 
reducing such bending stresses, since they materially 
increase the resistance to bending. 

In conclusion, it has been shown that such straps 
properly applied may be relied upon to reduce the 
stress on a welded joint by 30 per cent. or more. At the 
ends of the straps there is some local increase of stress 
in the plating, but this involves no increase in the 
liability to fracture, and by adopting square-ended 
straps this concentration of stress can be kept within 
reasonable limits. Moreover, all cylindrical shells are 
subject to bending stresses at the longitudinal seams, 
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results of the observations made, are plotted in Fig. 4. 
In this case, the average stress on the unstrengthened 
part of the specimen was 1,490 kg. per sq. cm., | 

TaBLe IIT. | 
i 





| at [at Inter) At At Inter 44 
_ | | mediate id mediate “ed 
| Edge. | "Point. | Point. | Point. | Bdge. | 
Stress in kilo- 
grams per | 
square centi- | 
metre 829 854 855 765 730 





which, in the following comparison, is taken as 100 | 


per cent. Along cross-section No. V the figures given | 
in Table IV were observed. 
TABLE IV, 
| at Edge | At Edge 
of Speci- | At Edgeof Strap. | of Speci- 
men, men. 
Stress in kilograms 
per square centi- 
metre = ae 1,230 1,041 1,101 1,280 
Percentage of normal 82 70 74 86 


The relief of stress on this section ranges, therefore, 
from 14 to 30 per cent., and is thus much less than 
before. Checking this result by means of the stresses 
observed in the straps, it was found that these were 
carrying 10-2 tons, which would correspond to 34 per 
cent. of the total, or nearly as much as before. 

In the neighbourhood of the ends of the straps, the 
stresses were as follows :— 


On Section II 1,606 kg. per square centimetre 
108 pe> cent. of the normal. 

. 1,580 kg. per square centimetre - 
106 per cent. of the normal. 


On Section VI 


The highest stress in the plating recorded during the 


whole series of tests was that observed near the semi- | 


circular ends of the straps used in specimen No. 3, 
which was 129 per cent. of the normal. 


above, ranged from 106 to 108 per cent. of the normal. 
There are, however, practical objections to the use of 


straps welded along their long edges only, and the | 


welds along the ends should never be completely 
omitted, though the use here of a thin fillet might be 


worth consideration. Good results have been obtained | 


with tapered cross-straps, formed as indicated in 
Figs. 5 and 6. 








: The smallest | 
was that recorded with specimen No. 6, which, as noted | 
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and these can be considerably reduced by the use of 
the cross straps. 

On the basis of the experiments made during recent 
years, a number of steam boilers and other pressure 
vessels have been constructed in Switzerland, having 
the joints reinforced with cover straps. Particulars of 
some of these are given in Table V on the previous 
page. 








THE SHANNON HYDRO-ELECTRIC 
SCHEME. 
(Concluded from page 340.) 


THE layout of the power station at Ardnacrusha will 
be clear from Fig. 25, on page 527. The main genera- 
tor hall, which is 62-28 m. long by 18-46 m. wide 


| (204 ft. by 61 ft.), and is illustrated in Fig. 27, on page 


528, is centrally placed. The 38-kv. switch gear is at 
one end beyond the control room, and the 10-kv. switch- 
| gear is on the upstream side of the turbine room. The 
110-kv. transformers are placed in outdoor cubicles along 
one of the longer sides of the turbine room, and are con- 
| trolled by switchgear erected in the open some distance 
away on the other side of the tail race. The main 
| control room is incorporated in the building, as shown 
in Fig. 25, and there is also provision for offices, stores 
and other accommodation. 
The main building is made up of a number of vertical 
steel frames, which are 18 m.. (59 ft. 6 in.) wide and 
| 17-8 m. (58 ft. 4 in.) high, and are carried on hinge 
bearings secured to the concrete foundations. The 
arrangement allows the structure to adjust itself to 
temperature variations. The wall panels are of con- 
crete. The roof trusses rest on the main frames and 
are connected by two lines of joists. 

It may be mentioned that the building is laid out 
so that the store rooms are on the same level as 
|a railway siding by which the site is connected with 

the Great Southern Railway system, and the handling 

| of goods is facilitated by the fact that this siding runs 
into the building. In addition, a large opening 
measuring 9 m. by 5 m. (29 ft. 6 in. by 16 ft. 5 in.) 
in the floor of the generator hall will render it easy for 
|the machinery parts to be brought into position. 
The transformer cubicles are served by a spur from the 
| siding. The arrangement of the lines is partly indi- 
| cated in the plan Fig. 25. 

The 38-kv. switch house is conscructed in the same 
way as the main building and covers an area of 
550 sq. m. (5,920 sq. ft.). It is a three-story building, 
and houses the 10/38-kv. transformers and switch- 
gear, as well as the battery rooms, workshops and 
offices. The main control room is situated on the top 
| Hoor of this building. The 10-5-kv. switch house 


has an area of 350 sq. m. (3,767 sq. ft.), and is built 
in four storeys. 

An interesting feature of the station is an in- 
clined elevator. This connects the Great Southern 
Railway track with a siding, which runs between 
the 110-kv. switchgear and the 38-kv. switch house. 
By means of this elevator railway wagons can be 
taken up to these two places without their contents 
being unloaded. It consists essentially of two concrete 
tracks formed 2-5 m. (8 ft.) apart on the slope of a 
cutting, each of which carries two rails. A trolley, 
which is operated by an electrically-driven winch, is 
borne on these rails, and at the bottom runs into a 
concrete pit, where the wagons can be shunted on to 
it from the railway. 

At present the generator hall is equipped with three 
38,600-h.p. sets, two of the turbines for which were 
manufactured by Messrs. J. M. Voith and Company, of 
Heidenheim, and the third by Messrs. Escher, Wyss and 
Company, of Ravensburg. These are supplied with 
water at a maximum head of 33-7 m. (110 ft. 6 in.), 
the flow being 102 cub. m. (3,602 cub. ft.) per second. 
The useful head will vary from 26-43 m. to 33-7 m. 
(86 ft. 8 in. to 110 ft. 6 in.), depending on the ebb and 
flow of the tide in the Shannon. All three turbines 
are of the Francis type, and besides being capable of 
running at a high circumferential speed, are suitable 
for dealing with the fluctuations in the tail water. 
It has been possible to arrange the runners at such 
a height that a moderate suction head will be preserved 
at the lowest tide level. 

As already mentioned, each turbine is supplied 
through its own penstock, which is controlled by an 
electrically operated sluice, and connects at its lower 
end with a spiral casing. In the case of the Voith 
machines, the inlet diameter of this casing is 4-8 m. 
(15 ft. 9 in.), the maximum overall height being about 
19 m. (62 ft. 4 in.), so that they are among the largest 
that have been built. They are designed so that 
the water is admitted to the rotor at maximum effi- 
ciency over all points of the periphery, and are built 
up of a number of tapering steel sections, which vary 
in thickness from 18 to 11 mm. (0-71 in. to 0-48 in.). 
These sections were dispatched separately from the 
makers’ works, and were riveted together on site. 
They are also riveted on the inside to the speed ring, 
so as to increase the strength of the casing itself and 
to ensure a stream line flow to the guide mechanism. 
The joints between the casing are lap riveted, though 
on the Escher Wyss unit butt straps have been 
used. 

On the Voith machines, the speed rings are solid 
steel castings and comprise an upper and lower disc, 
which are connected together and strengthened by 
twelve upright struts. These struts are designed so 
that they offer a minimum resistance to the water 
flow. 

Each ring is 5-8 m. (19 ft.) in diameter, weighs 
20-7 tons, and is carried on a supporting ring, which is 
set in the concrete. Two further discs are connected 
to the inside flanges of the speed rings for housing 
twenty-four movable guide vanes, which are, approxi- 
mately, 1-3 m. (4 ft. 3 in.) high. These vanes, which 
regulate the flow of water, are connected by means of 
cranks and links to the governor ring. The cranks are 
provided with safety bolts, so that if a hard body 
should lodge between two guide vanes, as they are 
closing, only one of the latter will be put out of action. 
The remaining vanes will also be still under the control 
of the governor ring. This ring is operated by two 
directly connected servo-motors. 

The runner is secured to a vertical shaft, to the 
upper end of which the alternator rotor is connected. 
The water enters the runner in a horizontal direction 
and leaves it vertically through a steel draught tube, 
which tapers from 4 to 4:8 m. (13 ft. 1 in. to 15 ft. 9 in.) 
in a distance of 2-5 m. (8 ft. 2in.). This tube is made 
of steel to ensure a good connection between the 
turbine and its foundation, and this connection is 
further strengthened by completely surrounding the 
ring with concrete and securing it in place by riveting 
it to a number of rag bolts. The runner, which is a 
steel casting 4-2 m. (13 ft. 9 in.) in diameter, runs at 
a speed of 150 r.p.m., so that the dimensions of the set 
are relatively small. It weighs 20 tons, and this weight, 
together with the water pressure, is born on a Voith 
thrust bearing. ; 

The latter, which is capable of carrying a maximum 
load of 500 tons, is made up of a number of cast-iron 
bearing rings 1-9 m. (6 ft. 2 in.) in diameter. The 
runner is supported at three places in the turbine 
cover and also above and below the alternator rotor. 

The Escher-Wyss turbine is very similar in size 
and construction to the one we have just described ; 
in fact, many of the larger parts of the three sets are 
interchangeable. Its runner is equipped with fifteen 
blades, which are made of sheet steel, 30-mm. (1-18 in.) 
thick, and twenty-four cast-steel guide vanes, the latter 
being supported on spindles, which are connected to the 





governor ring. The cast-steel inner wheel with its 
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blades, has a maximum diameter of 14 ft., renewable 
steel rings being provided on the hub disc and outer 
ring as a protection against wear at the clearance. 
The guide apparatus is equipped with cast-steel blades 
and two cast-iron journals, the upper of which serves 
as a connection to the regulating ring. The latter is 
supported on a bearing block, which is connected 
by tension rods with the two servo-motors, which form 
part of the regulating mechanism. 

Lubricating oil is supplied to the thrust bearing by 
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an indicator for showing the position of the guide 
vanes and various other instruments. The oil for 
the servo-motors is supplied at a pressure of 20 atm. 
(294 lb. per square inch) by motor-driven pumps, 
which are arranged on the same level as the servo- 
motors themselves. These pumps, two of which are 
capable of supplying the servo-motors of the three 


units, are interconnected so that in the event of one) 
failing the oil will not be completely cut-off. The | 


operating thrust of these servo-motors is 100 tons. 














a gear pump which is driven from the turbine by| In addition to the main sets, an auxiliary turbine 





PLAN OF POWER HOUSE. 
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Fig.25. 








exciter set surmounting the main machine. The 
weight of the generator and exciter is 370 tons, of 
which the rotor accounts for 195 tons. Each rotor is 
built up in three sections, the complete periphery 
being surrounded by two rings of high-quality alloy 
steel. These rings are designed to withstand the 
centrifugal action of the forty pole pieces, when 
the rotor speed is 115 per cent. in excess of normal, 
The pole pieces, which are cooled internally, are wound 
with mica-insulated copper strip. The generator 
casing is built up of four castings, which are supported 
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Fig.26.MAIN CONNECTION DIAGRAM. 
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This pump forces the oil through a| with an output of 236 h.p. has been installed. This is 
| coupled both to a pump and to an auxiliary generator. 
: This turbine was manufactured by Messrs. Escher Wyss 
bearing housing. The water for both coolers is drawn | and Company, and will be run continuously, so that 
from the spiral casing. The turbine guide bearing is|the pump will automatically provide a stand-by 
lubricated by a second gear pump, which is also driven | supply of oil as soon as the pressure in the common 
from the turbine shaft. The temperatures of the | delivery main falls below a pre-determined level, while 
bearings and cooling water circuits are recorded by | the generator will give the energy necessary for oper- 
Suitable devices, which are fitted with auxiliary | ating the sluice gates and other auxiliary plant. 
contacts, so that an alarm is given should the safe | The main alternators generate three-phase current 
limit be exceeded. at 10-5 kv. and a frequency of 50, and have an 
As regards regulation, the servo-motors are con-| output of 30,000 kv.-a. at a power factor of 0-7 when 
trolled by a governing unit, which is installed on the| running at 150 r.p.m. As will be seen from Fig. 27, 
generator room floor level, together with a tachometer, | they are placed above the turbines with a 440-volt 


spur gearing. 
cooler, and its temperature is further prevented from 
exceeding a safe limit by a cooling coil in the thrust 








|on solid joints by an equal number of connecting 

sections, the finished casing being sufficiently rigid to 
support all the rotating parts and cover plates. It 
also contains openings on two sides, through which 
fresh air is drawn from the machine pit. This air, after 
passing through the machine, is discharged through 
similar openings in the casing which are connected with 
ducts leading out into the open air. The lower spider 
carries a generator brake, which is operated by oil 
pressure, and enables the set to be brought to rest 
from normal speed in about three minutes. 

Each generator is provided with the usual range of 
indicating and recording instruments, and is protected 
by devices which cut it out of circuit, when an internal 
short-circuit between the windings, or an earth, occurs, 
or when a two-pole or three-pole short-circuit takes 
place between phases on the line. Similar devices also 
operate if an excess voltage or current is generated 
and work in conjunction with a quick-acting de-exciter. 
The reliability of the whole of this equipment can be 
tested periodically by devices, which enable minor 
generator defects to be reproduced. Before these tests 
are carried out the main oil and de-excitation switches 
are prevented from operating by pressing a push-button. 

The internal short-circuit devices just mentioned are 
also coupled to Siebenmann fire-extinguisher equipment. 
This consists of a battery of 10 steel flasks for each 
generator, so that about 4,800 cub. ft. of carbon-dioxide 
gas can be injected into the cooling air intake duct by 
the operation of appropriate relays. The battery, 
which can also be operated by hand from the generator 
switchboard, is connected in such a way that eight 
of the flasks discharge simultaneously, while the other 
two are emptied gradually after an interval. This 
enables any gas lost by leakage or displaced by fresh 
air while the generators are running down to be 
compensated for. The ducts are closed by fire doors, 
which are mechanically interlocked with the de-excita- 
tion switch, so that the latter cannot be closed until 
the doors are opened. 

A simplified diagram of the connections at the 
station is given in Fig. 26; and, as will be seen, there 
are three sets of *bus-bars, operating at 10-5 kv., 
38-5 kv., and 110 kv. respectively. Two of the main 
generators are connected to the first set of bars, which 
in turn supply the primary sides of two 10-5/38-5-kv. 
8,000-kv.-a. and two 10-5/110-kv.-a. 30,000-kv.-a. 
transformers, the secondaries of the former being con- 
nected to 38-5-kv. bars. Two station transformers, 
each with an output of 800.kv.-a. at 220 volts, are also 
fed from the 10-5 kv. bars. To ensure continuity in the 
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initial stage of development the third generator is | from a single’ bus-bar, which is connected to the system | opening motors. Normally, however, the auxiliary 
connected through a 10-5/110-kv.-a. 30,000-kv.-a. |just mentioned by a coupling switch. In addition, | generator is started up and the supply necessary for 
transformer direct to the 110-kv. bars. In the final | there is a third ’bus-bar, which can be fed either from | the above services obtained in that way. 

stage of development the three additional gene- | the auxiliary generator or from the duplicate auxiliary The control room, from which the whole of _the 
rators will however be connected through transformers |’bus-bars. This is used to supply the lighting circuits, | switchgear is operated, is illustrated in Fig. 29, page 516. 


to the 110-kv. bars, and the generator, which is now |the converter for charging the batteries for the emer- | It forms an extension of the power station and contains 
connected in this way, will be transferred to the | gency lighting and switchgear operation, and a second | sixty-six panels and nineteen desks, on which the 





10-5-kv. bars. 

As shown in Fig. 26, the “bus-bars for each voltage 
are in duplicate, coupling switches being provided, so 
that each section can be operated separately or 
together. The 10-5-kv. switchgear is of the modified 
cubicle type and is arranged on four floors. The top floor 
houses the ’bus-bars. These, shown in Fig. 30, on page 
516 consist of copper strips 23 in. by #4 in. in cross- 
section and are carried on porcelain insulators. As 
they are 105 ft. long, any damage which might be 
caused during expansion, is avoided by the provision 
of flexible copper expanding pieces. The phases are 
separated by concrete shelves, and the two *bus-bar 
systems by partitions. On the next floor below are 
the isolating switches, as well as the operating magnets 
for the oil switches. These magnets are placed in 
a gallery which runs the whole length of the ’ bus- bars 
but is divided from the latter by a wall. The tops 
of the oil switches, which are of the single-tank suspen- 
sion type, protrude through the floor on this level, 
but are mainly contained in a room which forms part 
of the floor below. This room is completely sealed | 
off from those adjoining, but is open to the air, so 
that the risk of smoke penetrating to other parts of 
the building is eliminated. As a further precaution | 
each switch is separated from its neighbours by a 
concrete partition. The current and potential trans- 
formers are of the suspension-mounted type. The high- 
tension windings of the latter are provided with series 
damping resistances, while the current transformers 
are of the single-conductor type. 

The switches controlling the generators and the 
iow-tension side of the 10-5/110-kv. transformers are 
rated at 2,000 amperes, while those on the low-tension 
side of the 38-5-kv. transformers are rated at 600 
amperes. They can be operated either from the control 
room or by a hand wheel in the gallery, while adja- 
cent to the latter are the operating handles for the 
isolating switches and pilot lamps. This arrangement 
enables the attendant to assure himself that the oil 
switch is open before he withdraws an isolating switch. 
Danger lamps are also provided in the cubicles under 
the oil switches and on the potential transformers. 
These will only light when all the isolating switches 
on the respective circuit are open. The remaining 
equipment connected to these bars includes a switch. 
which controls a water resistance, so that any of the 
machines can be tested. The 38-5-kv. switchgear is 
housed in a similar way, the transformers which it 
controls being, as already stated, placed in the open air. 
The quenching transformers are also arranged out of 
doors, and on the low-tension side are connected to 
potential transformers, so that the neutral voltages | 
can be measured. These transformers are illustrated 
in Fig. 28. The isolating and earthing switches are 
mechanically interlocked, so that the lines cannot be 
earthed until the isolating links have been withdrawn. 

The 110-kv. switchgear, which is illustrated in Figs. | 
31 to 33 on page 516, is out of doors and is mounted at 
ground level, but the’ bus bars, which consist of stranded 
copper wire of 0-233 sq. in. section, are supported on | 
12-ft. towers, the connections to the transformers | 
and the outgoing feeders being anchored to lattice 
poles. As shown in Fig. 33, the main circuit-breakers 
consist of three single-phase units, which are contained 
in tanks and have six breeking points per phase. The | 
rupturing capacity of these units is 1,000,000 kv.-a.. 
and the covers are equipped with bushings, which are | 
designed to carry ring-type current transformers for | 
supplying the whole of the instruments and relays on 
the 110-kv. equipment. The isolating switches, which | 
are illustrated in Fig. 32, are of the single pole rotating 
type and are mounted on iron stanchions 6-5 ft. | 
high. The three poles are operated together by crank 
gear. These switches are also interlocked with the | 
earthing switches. To protect the 110-kv. supply from | 
damage in case of an earth cur.ent a quenching trans- | 
former is provided. This is combined with two 
regulating choke coils, so that .t will compensate the | 
whole of the earth current in the network operating at | 
that voltage. 

As already mentioned the electricity for operating | 
the power station auxiliaries is obtained from two | 
800 kv.-a. transformers, the high tension sides of 
which are connected to the 10-5 kv. ’bus-bars. On 
the secondary side these transformers supply current 
at 380/220 volts; one will be sufficient to carry the | 
auxiliary load, even when the station is completed. | 
The more important of the auxiliary services, such as 
the oil and cooling water pumps and sluice gates are 
connected to duplicate ’ bus- bars, while the less import- 
ant, such as the oil preparation plant, lift, workshop 
and lock-gate motors and the heating are supplied 
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converter, whence current is obtained for the alarm and 
telephone circuits. The switchgear for controlling 
these services is mounted on twenty-one alternating- 
current and seven direct-current panels in the main 
control room. 

To render it possible to re-start the station after 
a complete shut down with the auxiliary generator out 
of action, the motor driving the larger battery-charging 
converter is a synchronous machine, thus enabling 
alternating current at 380 volts to be obtained from it 
for a limited period. In this way a supply can be 


given to the lubricating pump gate valve and guide vane | 


38-5 Kv. TRANSFORMERS. 


measuring instruments, control and relay apparatus 
aremounted. The control board for the main 
switchgear is semi-circular, and on it is a diagram 
of connections showing the position of the various 
switches. An alteration in the conditions displayed on 
this board is notified by signal, the diagram being 
at the same time illuminated at the appropriate 
point. When the position has been adjusted to 
correspond with this signal, the light is extinguished. 
This series of operations is effected by position indi- 
cators. In the case of the isolating switches, the turning 
of a knob on the indicator lights a lamp which 
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illuminates a glass dial. If a button on the indicator is 
then pressed the signal lamp circuit on the isolating 
switch is closed, so that when everything is in order, the 
lamp itself will light and the button will be held down 
by arelay. If this relay does not operate, so that the 
button is released, it is an indication that the signal 
lamp has not lighted and that everything is not in 
order. When the isolating switch has been opened, 
both lamps are extinguished. The oil-switches are 
controlled in a similar manner, except that the second 
lamp is not necessary, as operation is actually effected 
by actuating the press buttons on the control deck. 

The station services are controlled from a 28-panel 
board, and the whole of the relays for the various 
protective devices are mounted on another twenty-two 
panel board. The transformers are protected by 
overload time-lag relays, the 38-5-kv. lines by 
impedance protection and the 110-kv. lines to Dublin 
by balanced feeder protection. The line to Cork is 
fitted with excess current devices. The various relays 
are combined in a centralised signal system, so that the 
operation of any part of the protective apparatus will 
immediately be notified to the attendant. All the 
transformers are equipped with the Bucholz type of 
protection, the operation of which is indicated visually 
on the signal desks. The same system has also been 
adopted for showing that the oil-circulating system 
of the 30,000-kv.-a. transformers is operating correctly. 
Water level recorders, which indicate the conditions in 
the head and tail races, are also provided. 

The equipment of the station is completed by an 
oil purifying plant. That this is desirable will be 
obvious when it is said that about 270,000 Ib. of oil 
are required in the transformers, 167,000 lb. in the 
circuit-breakers, and that each bearing of the main 
sets needs 3,520 lb., which must be kept in constant 
circulation. The plant installed for this purpose is 
housed in an extension of the turbine house, as shown 
in Fig. 25, along the side of the repair shop, this position 
being chosen so that the length of the various pipe runs 
is reduced to a minimum and easy connection with 
the railway siding is possible. This building contains 
equipment for determining the dielectric strength of 
the insulating oil, and a Sharples centrifugal separator 
for purifying the governor, bearing and transformer 
oil. In the adjacent oil store there are two tanks, 
each with a capacity of 840 gallons for the switch oil, 
three 1,680 gallon tanks for the transformer oil, and 
three 1,260 gallon tanks for the main bearing and 
governor oil. In addition, there are two smaller 
tanks for the guide-bearing lubricating oil and the 
ordinary machine oil respectively. The storage 
tanks, transformers, switchgear and bearings are con- 
nected by a network of pipes through which the oil 
can be pumped as required. The repair shop also 
contains two electrically-heated boiler plants for the 
treatment of the transformer oil. 

The whole of the work we have described was 
carried out by Messrs. Siemens-Schuckertwerke A.-G., 
and the Siemens-Baunion G.m.b.H. of Berlin, the 
various parts of the equipment, with the exceptions we 
have noted, being also supplied by them. We are 
indebted to these two firms for much of the information 
on which this article is based. 


THE ALEXANDER POWER DEVELOP- 
MENT ON THE NIPIGON RIVER. 


THE Nipigon river flows from the lake of that name 
to Lake Superior, falling about 250 ft. in 30 miles, 
and the Hydro-electric Power Commission of Ontario 
has recently opened a plant at Alexander Landing, some 
1} miles below an existing 75,000 h.p. plant at Cameron 
Falls. The 1926 dam at the Virgin Falls outlet from 
the lake, converts it into the largest storage reservoir 
in the world, and since the Cameron Plant only uses 
78 ft. of fall, and the new plant with 54,000 h.p. 
only another 60 ft., there remains rather more than 
100 ft. just below the outlet still available, and with 
the large storage provided, practically complete regu- 
lation of the total rainfall may be expected. At 
Alexander the river makes a sharp double bend around 
a narrow, high peninsula, an ideal site for a power 
plant. Quite short and low cofferdams were sufficient 
to enable work on the main dam to be carried on in the 
dry, the whole flow being carried by a diversion channel 
(later utilised as the power canal), 50 ft. wide by 33 ft. 
deep, in rock, some 700 ft. long. Where the main dam 
crosses the river, the sides showed good rock but the 
bed was very poor; hence this portion was built as 
a puddle-core, semi-hydraulic fill, earth dam of a 
maximum height of 90 ft., a crest width of 25 ft., and 
side slopes 2} and 2 to 1 downstream, and 3 and 
5 to 1 upstream. A heavy toe wall of the rock 
excavated from the diversion was dumped before filling 
the earth. Upstream there is a gravel toe wall and a 
clay blanket 4 ft. to 6 ft. thick extending about 400 ft. 
to 500 ft. upstream, to protect the bed. The middle, 











or spillway and power house, section is a concrete wall 
523 ft. long between abutments. It ranges from | ft. to 





18 ft. in height, the abutments being of such size as to 
be enveloped by the puddle core, and provided with 
vertical timber keys to break up the possible leakage _¢,,i¢-hgear.—Messrs. The Delta Star Electric Company, 
plane. The tilted formation of the rock bed precluded | o9¢ Chicago, have issued two further copies of their 
blasting, so it was merely roughened, and dowels | monthly journal illustrating some of the contracts for 
provided where the angle of tilt was unfavourable. | switchgear carried out. 

The designed discharge was 30,000 cusecs., with a 6-ft. Valves.—Messrs. Ismailia Valve Company, 17, Victoria- 
surcharge. A concrete bulkhead wall connects this | street, London, S.W.1, have sent us a further circular 
section with the auxiliary puddle core earth dam, and | illustrating a 60-in. valve, or tide flap, with bypass and 
the whole structure is such as to cause a pond of half | several patterns for special fixing. ' 

a-mile wide from which the turbines are fed by the, Belt Dressing.—A circular explaining their dressing 
power canal or former diversion channel. The head of _— . ~ a oe oe —— 
this is about in the middle of the spillway section. , - ss . ae 
Particular attention has had to be given to the jog-chutes | Roya! London House, Finabury-square, London, E.C.2. 


i F . . A - Electric Motors.—Messrs. Brook Motors, Limited, 
and fish-passes, which are vital to important industries : . ., as 
in this district. Each of the three turbine units is fed | Huddersfield, have published a pamphlet illustrating 


i ‘ th i t f electric motors they produce, and 
through two openings of 18 ft. clear width, and in each coma ai’ Gai aaa pee which they Pa aniiatie 
opening are three superposed rack sections 11 ft. 8 in. 


CATALOGUES. 




















drives. 
deep, without provision for cleaning in position, followed = Fiectric Lighting and Heating.—Messrs. Veritys, 
by steel stop-log gates in four sections, each 11 ft. 9 in. | Limited, Aston, Birmingham, have sent us several new 
deep, operated by motor hoists mounted in an enclosed | catalogues dealing with electric fires and radiators, and 
passage within the dam structure. From motives of | a comprehensive list of light fittings for industrial and 
economy the dam was built without the usual super- | general purposes. ie a 

structure. | Furnace Equipment.—Messrs. G. K. 8. Combustion 

The order for the turbines was placed in 1927, Company, Limited, Dock-parade, ayers Mon. — 
before the Kaplan turbine had established itself; ublished a catalogue giving particulars of furnaces, fire- 
hence Francis turbines of 18,000 h.p. are installed, | 08S — — ash plates, retort pots, moulds for 
with Woodward motor drive governors, and a novel — ae = Pe ee ee ee 
“ apeed-matcher” consisting of two special thres- dustda Sioa ath oo pega  peiante ialich gigs, 
phase motors, one fed from the unit to be synchronised, switches, cooker, control boards, &c., is to hand from 
the other from the *bus-bars, and each driving one side Messrs. M. K. Electric, Limited, Wakefield-street, 
of a differential gear coupled to the gate operating gear Edmonton, London, N.18. 
of the turbine. The latter is thus opened or closed Fire-Resisting Electric Cables.—Messrs. The Liverpool 
according to the want of synchronism, but is held Electric Cable Company, Limited, Linacre-lane, Bootle, 
stationary when speed is right, enabling the switch to Liverpool, have issued a circular relating to “‘ Lewbes- 
be closed. The umbrella-type generators are of a welded | tite” fire-resisting cables. Severe tests are stated to 
structural steel design and rated at 15,000 kv.-a., with have been applied with satisfactory results. _ 
12,000 volt, three-phase, 60 cycle current, and at — Oil Engines.—Messrs. Ruston and Hornsby, Limited, 
100 r.p.m., and 85 per cent. power factor. A three- Lincoln, have produced a further illustration sheet of 
phase tap from the pilot exciter armature feeds the bona Ba graigg ascocarps per poe hans “vhich 
ee —" : _— = thus ag re oar irae went into regular operation from their works, in 1892. 

z 8 a pes my ” buildin Me ] di ae cee i 9 k Welding.—A pamphlet on the welding of Monel metal 
eee wee . ee © 8 oo wk ol pure malleable nickel has been added to their 
grooves, but there are also special electric heaters for catalogue publications by Messrs. Alloy Welding Pro- 
emergencies. The control is concentrated at one desk, | cesses, Limited, Ferry-lane, Forest-road, London, E.17. 
with miniature telephone type switches operating on a | Mr. N. C. Marples, M.Sc., the author, gives much practical 
48-volt direct-current system which in turn operate the | information on the subject. 
switching units by means of a 125-volt direct-current: Valves.—Messrs. Engineering Specialists, Limited, 121, 
circuit, and it is a special feature of the control that | Kingsway, London, W.C.2, have sent us a list of valves 
all switching is done on the 12,000-volt ring *bus system, | in sizes up to 3 in. Those with gun-metal bodies are 
and none on the 110,000-volt transformer output, which ~ ~9 Ib. ‘es = Ib. La square inch, boa —_ a 
is led into the existing system from the Cameron plant | '0'8° nee Price ane d di  icpi'chpee es ‘aera is 
to the principal market at Port Arthur and Fort | eee ee ee ere . 
William, 80 miles distant. Some 30 per cent. of the | Jacketed Pans—A catalogue of jacketed pans, in 
total load consists of synchronous motors. For this — _ T. Dale (haben Ry terme 
reason the safeguards against voltage fluctuation have | ytherton, Dudley. The variations, in addition to 
been very carefully designed, and no attempt made to shape, are in the extent to which the jacket is applied, 
economise on an extensive range of zone protective | the materials, the fittings, and the method of construc- 
systems. An unusual feature is that none of the neutrals | tion. 
of the transformer banks are earthed. The whole station! Switchgear—-We have received new catalogues of 
will eventually be remote-controlled from the Cameron steelclad cubicle onl —_ peeagen er of 
plant with only general local supervision of the; pole mounting type for single-phase and three-phase 
machinery. We are indebted to a paper read by Dr. | circuits up to 11,000 volts from Pg ee 
T. H. Hogg, the Chief Hydraulic Engineer to the Com- |? ee rg perma aS soe pelos . ship 
mission, before the Engineering Institute of Canada, for ine. 2s P _— ow 
information on which this note is based. Plating Equipment.—A catalogue Be perenne 

| plating equipments, with vats, dynamos, fume exhauster, 

7 ae | &c., complete, and another of electric heaters for electro- 
2 ana, aeons Pot CesT | pling solutions, aro to hand from Mars W. Canning 
Association for Testing Materials will be held from Bi . aces BD ray a seen atic deaaal eon of the 
September 6 to 12, 1931, in the buildings of the Swiss, UT™MIngham. both catalogues contain P 
Federal Polytechnicum, Ziirich, Switzerland. The, apparatus and method of operation. : 
subjects for discussion are divided into four main groups, | | Fi arm Machinery.—A catalogue of farm machinery, 
respectively dealing with metals, non-metallic inorganic | including a great variety of breaking, crushing and, 
materials, organic materials, and questions of general | grinding mills, sifters, root cutters, chaff cutters, &c., for 
importance. Reports for presentation at the Congress oo cattle and poultry food has been received from 
are being printed, and members affiliated to the British | Messrs. E. H. Bentall and Company, Limited, Heybridge. 
Branch should send in applications for advance proofs, | The catalogue is prefaced by a short treatise on the 
and for further information to the Secretary-Treasurer | selection and preparation of cattle food. 
of the Association, 28, Victoria street, London, S.W.1. Millwork.—We have received two further catalogues 
The autumn meeting of the Institute of Metals will also | from Messrs. Head, Wrightson and Company, Limited, 
take a at Zurich during the week immediately follow- Stockton-on-Tees, one of which deals with — Marcus 
ing the Congress. screen conveyor and picking table, giving a description 

B s s I | of a plant constructed by the company and in successful 
a oe A nacre naited Pr > wh ota | operation at a colliery. The other _ore gs relates to 
identification colours for gas cylinders, containing the | Steet chimney cand stent tte goes 6s ti 
gases most commonly in use, has been issued by the Concrete—A useful han i" th im ap" aOR Prem 
British Engineering Standards Association. The under- | Concrete work has been — or b- © = “. pn or na 
lying principle of the scheme is that yellow should repre- by Messrs. The British Portland Cement Association, 
sent toxic or poisonous gases, and red, or maroon, | Limited, 20, Dartmouth-street, a ag de 
inflammable gases. For example, hydrogen and coal-! 8ives a very full explanation of the selection, testing 
gas cylinders are to be coloured red, whilst chlorine | ®24d measurement of materials, = —_— — time 
cylinders are to be coloured yellow. The colour of cylinders | Of mixing, placing and finishing the concrete, the pre- 
for carbon monoxide, an inflammable and very poisonous vention of faults, &c. : : 
gas, is a yellow ground with a red band. The committee Centreless Grinding Machines.—We have received a 
responsible for the preparation of the colour schedule | catalogue of centreless grinding machines made by Messrs. 
recognises that there are other gases used in limited | Lidképing, Sweden, and forwarded by their agents 
quantities, for which a colour has not yet been allocated, | Messrs. Thomas Ryder and Son, Limited, Bolton, Lancs. 
and they point out that it is important that the colours | There are two models, one for diameters ranging from 
so far adopted should not be used for gases other than | 0-04 in. to 7 in., and the other for 0-75 in. to 10 in. 
these indicated. Copies of the specification, numbered | The machines are described in detail, and a specification 
349—1931, can be obtained from the B.E.S.A. Publica-| for each model is given with a list of attachments for 
tions Department, 28, Victoria-street, London, 8.W.1,| special work. _ Illustrations of parts finished in the 
price, 2s, 2d., post free. machines are also given. 
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THE WESTINGHOUSE EDDY- 
CURRENT RAIL BRAKE. 


THE currents induced by a varying magnetic field 
in the mass of a solid conductor, commonly called 
eddy currents, are utilised in numerous pieces of 
electrical apparatus to give a braking effect. It is, 
therefore, interesting to find this principle being 
adapted to the operation of railway hump yards, as an 
alternative to the electric or hydraulic retarders which 
are now frequently employed. This adaptation consists 
of a brake, which we recently had an opportunity of 
inspecting at the Chippenham Works of Messrs. 
Westinghouse Brake and Saxby Signal Company, 
Limited, 82, York-road, King’s Cross, London, N.1. 

The possibility of utilising eddy currents for this pur- 
pose seems first to have been realised by Drs. Baeseler 
and Thoma, who, as the result of extensive experiments, 
exhibited a brake based on this principle at the Trans- 
port Exhibition in Munich in 1925. Measurements on 
this brake led to a new design, which has been in 
operation on the German State Railways at Magdeburg 
since 1928, while experiences with the latter equipment 
have, in turn, resulted in a still more recent model 
which we describe below. The construction of this 


equipment can be followed from the plan and cross- | 


sections, which we reproduce in Figs. 2 to 4. These 
apply to a 50 ft. double rail retarder, along the whole 
length of which the brake bars A extend. As will 
be seen, these brake bars are supported on core 
pieces B, which themselves rest on the cores C of the 
electro-magnets D. The bars A are hinged at EE, 
so that they are capable of a certain limited movement 
towards or away from the running rails. This move- 
ment is controlled by springs F, which return the 
bars to their normal position against the running rail 
when the retarder is unoccupied. The magnetic poles, 
between which the wagon wheels move, consist of 
bars G, which normally project above the bars A, 
as shown in Fig. 4. The bars G are provided with 
strips H, so that replacements due to wear are facilita- 
ted. Since, however, the part played by friction in 
the operation of the brake is small, such replacements 
are infrequent. 

ig. 1 shows the methoc of lowering the bars G, 
so that the tops are on a level with the upper surface 
of the bars A, thus enabling locomotives to pass 
through the retarder without fouling it. As will be seen, 


blocks, which slide in the sloping guides J, are attached | 
to the bars G and to the brake bars A, so that the) 
former can be raised or lowered by the rod K, which is | 
| effect to be secured. The current is, however, cut | 


operated by the motor L through the screwed shaft M. 
This is the only mechanically operated portion of the 
brake, and plays no part in the braking action. The 
latter is, in fact, effected entirely electrically, except 
that the brake bars are adjusted by the springs F 
to the slightly varying thickness of the wheel tyres. 
A 50-ft. double-rail retarder is equipped with 12 mag- 
nets, six per rail. The manner in which these magnets 


SECTION U-V. 
A a Fig.4. 
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are mounted will be clear from Figs. 3 and 4. They are 
enclosed in a compound-filled sheet-metal case, so 
that they are completely watertight, and are supplied 
by cables laid in channels in the reinforced-concrete 
foundation. Both the magnet cores and the brake 
bars are made up of laminations, while the core 
pieces connecting them consist of plates loosely held 
together, and hinged to both the brake bars and the 
magnet cores. The retarder may either be mounted 
on a concrete foundation, as shown in Fig. 1, or on a 
framework of sleepers lying close together and resting 
on 10 in. to 12 in. of ballast. Stout oak baulks which 
carry the sleepers for the track rails are laid length- 
wise on this framework, the poles being fastened to 
the sleepers by wooden supports. 

The operation of the retarder is as follows: When 
it is energised before the wagon enters the brake, 
a magnetic flux is set up round the cores, through the 
core pieces and across the gap, and tends to draw 
the brake bars together. This movement is, how- 
ever, restrained by the springs F, and it is only as 
the wagon enters the brake that the magnetic circuit 
is completed through the tyres. When this occurs, 
there is a tendency for the flux to increase suddenly 
to a high value, but this is opposed by the eddy 
currents which are generated both in the tyres and 
brake bars by the rotation of the wheels. This | 
interaction between the eddy currents and the mag- 
netic flux provides the main braking effect, though, 
owing to the gripping of the wheels by the brake bars 
as they enter the retarder, a certain proportion, about 
20 per cent. to 30 per cent., is purely mechanical. The 
delay in building up the flux further ensures that the 
wagon enters the retarder smoothly, while, since the 
magnetic field tends to bind the wheels to the rails, 
there is little fear of derailment. 

The magnets are connected to a 440-volt direct- 
current circuit, and are controlled from a desk, so that 
two or more definite values of excitation can be 
obtained. This allows some graduation of the retarding | 





off when the wagons have been retarded sufficiently, | 
this arrangement being considered superior to a con- | 


‘tinuous and delicate variation of the excitation. 


The usual provision is made for breaking the highly | 
inductive circuit as quickly as possible. 
control is effected by two buttons for stopping and | 
starting the motor-generator, respectively, and by a/| 
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handle for switching the brake on and off, while, in 
addition to the usual protection against faults, an 
overload is signalled by the lighting of a lamp and the 
ringing of a bell outside the control cabin. These 
controls, together with the indication lamps, may}be 
conveniently laid out in the form of a track diagram 
of the yard, the thumb switches for the points being 
placed at the appropriate positions, together with 
three indication lamps, showing normal, reverse and 
track indications. 

It is claimed that this type of retarder possess a 
number of advantages, both from the constructional 
and operating points of view, over those which depend 
on mechanical friction for their operation. There is, 
in the first place, no danger of derailment owing to 
the action of the brake bars, while the smooth entry 
of the wagons removes any risk of damage to their 
contents. As the percentage of the braking force due 
to friction is small, the performance of the brake is 
little affected either by grease or roughness of the 
rail surfaces, while the absence of moving parts results 
in low maintenance costs. Tests made on the German 
railways show that, at a height of 3 ft. above the rail 
level, the magnetic effect is insufficient to cause damage 
to the most delicate apparatus. 

It has frequently been contended that the retarding 
effect of this brake is entirely due to mechanical 
friction. That this is not the case has been shown 
by mounting a wheel and axle in bearings, and rotating 
the tyre between the poles of a permanent magnet, 
a small air-gap being left so that no friction could be 
set up. The retarding torque was then determined at 
various speeds and for various air gaps with a mag- 
netic field the same as that in the actual brake. The 
results showed a powerful braking effect to be due to 
eddy-current action alone, and the effect on a wagon 


| running through the brake would obviously be greater, 


owing to eddy currents being set up in the brake bars. 








Crty or BrruincHaM HANDBOOK, 1930-—1931.—The 
fourth issue of The City of Birmingham Handbook, which 
is published annually by the Corporation of that City, 
has recently made its appearance. The volume is fully 
up to the standard of previous editions and is thoroughly 
well turned out. The book is divided into a number of 
main sections, respectively dealing with such matters as 
history and civic administration, the amenities of the 
City, the social services, the civic undertakings, and the 
Birmingham Municipal Bank, and also giving informa- 
tion for visitors. Each of these main divisions is subdi- 
vided into numerous sections, each devoted to one parti- 
cular phase of the main subject. As the Lord Mayor states 
in his preface, the history and varied activities of the 
City are admirably summarised in the volume, and it 
should prove valuable and interesting to citizens and 
visitors alike. The work, which comprises nearly 300 
pages, is well illustrated. It is compiled and edited by 

r. W. 8. Body, and copies may be obtained on appli- 
cation to the manager of The City of Birmingham Infor- 
mation Bureau, The Council House, Birmingham. 
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Fig.34, LONGITUDINAL SECTION ON CENTRE LINE 

























Fig. 36. SECTION A-A Fig. 37. SECTION C-C 
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Fig. 38. SECTION 8-8 
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LONGITUDINAL SECTION ON CENTRE LINE 
Fig.39. 
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WEST INDIA DOCKS IMPROVEMENTS: NEW ENTRANCE LOCK. 


SIR FREDERICK PALMER, K.C.M.G., C.I.E., M.INST.C.E., CONSULTING ENGINEER. 


(For Description, see Page 531.) 
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Fic. 49. Entrance Lock Looking WEsT TowarRpDs Soutu Dock. 








(To face page 531.) 

















APRIL 24, 1931.] 


ENGINEERING. 


531 








THE WEST INDIA DOCKS 
IMPROVEMENTS. 
(Concluded from page 503.) | 
Tuer work on the new entrance was commenced 
in September, 1927, the first operation being the 
construction of a concrete-block wall to close the 
passage between the Junction Dock and the South 
Dock Basin. The blocks were placed in position 
by divers, and afterwards backed up with filling 
material. Adam, constructed of steel sheet piling | 
and supported by strutting and filling, was also 
built across the passage between the South Dock 
and the South Dock Basin, and another across the 
entrance to the lock from the Blackwall Reach. 
The last-mentioned dam, which is illustrated in 
Fig. 29, on this page, was of steel sheet piling 
strengthened in the centre part by concrete counter- 
forts carried down to the old invert and supported 
at the ends by timber strutting from the river walls 
at the old entrance. Sluices were provided in this 
dam to enable the water in the basin to be lowered 
as far as possible by tidal flow, the remaining 





| Messrs. The Horseley Bridge and Engineering Com- 


pany, Limited, was completed and opened for traffic 


| at the end of 1928. The bridge is shown in outline 
lin Fig. 46, on Plate XXIX, and a view of it is | 
| Reach are shown to a larger scale in Figs. 39, 40, 


given in Fig. 48, on Plate XXX. As will be seen, 
the bridge comprises two leaves, of which the total 
clear span is 80 ft. The roadway is 25 ft. in width 
between the kerbs, and there is a 7 ft. 6 in. footway 
on each side; the minimum headroom for road 
traffic is 16 ft. The bridge is electrically operated in 
the usual way, and gates are provided at each end 
electrically interlocked with the opening spans. 
In connection with the design of this bridge, it may 
be of interest to mention that the floor level was 
made to coincide with the cope level of the lock in 
order to reduce the rising gradient of the approaches 
to a minimum. 

The new entrance lock was constructed on the 
same centre line as the old lock, but was longer, 
wider and deeper than the latter, which had a total 
length of 480 ft., a width of 52 ft., and a depth of 
29 ft. over the sill at T.H.W. It had three pairs of 
gates, forming two compartments, 180 ft. and 300 ft. 








is shown in the longitudinal section and plan of the 
lock, Figs. 34 and 35, on Plate X XIX, while those 
between the inner and outer compartments and 
between the outer compartment and the Blackwall 


and 41. It will be noticed that the culverts leading 
from the dock to the inner compartment have five 
inlets and nine outlets, the latter being distributed 
over the greater part of the length of the inner 
compartment in order to reduce the disturbance of 
water toa minimum. These culverts are controlled 
by means of hydraulic and hand-operated penstocks 
in series, each penstock measuring 7 ft. 6 in. wide 
by 8 ft. 6in. high. Similar penstocks are employed 
for the control of the culverts at the outer end of 
the lock, but those between the inner and outer 
compartments are controlled by single hydraulic 
penstocks. All the penstocks were constructed 
by Messrs. Glenfield and Kennedy, Limited. 

In addition to the cast-iron sewer, above referred 
to, the lock is crossed by two subways, 6 ft. in 
diameter, one of which accommodates water mains 
and the other electric cables. The subways, which 








Fig. 29. 


water being subsequently pumped out so that the 
basin, lock and passages were left dry. The next 
operation was the diversion of an old 4 ft. 9 in. 
brick sewer which crossed the entrance lock roughly 
in line with the eastern wall of the basin, this being 
replaced by a 5 ft. 6 in. cast-iron pipe sewer which 
passes under the new lock towards the outer end, 
as is most clearly shown in the plan, Fig. 40, on 
Plate XXIX. 

As shown in the key plan, Fig. 1, on Plate 
XXVII, ante, a swinging bridge over the old lock, 
having a span of 85 ft., from the pivot to the nose end, 
and a width of 33 ft., over the footpaths, provided 
communication between Manchester-road and Pres- 
ton’s-road. This bridge has been replaced by a 
Scherzer rolling-lift bridge, and, in order to avoid 
interruption of the road traffic during the progress 
of the work, the new bridge was constructed on a 
line 70 ft. east of the old bridge, so that it could be 
completed and opened for traffic before the demoli- 
tion of the old bridge. This, of course, involved the 
diversion of the approaches at each end, as shown on 
the plan, Fig. 43, Plate X XIX; other details of the 
road-diversion work are illustrated in Figs. 44 to 
47. In Fig. 40, the centre lines of the old and new 
bridges are indicated by the references YY and ZZ 
respectively. The foundations for the new bridge are 
of mass concrete, with a steel grillage to distribute 
the load, and the bridge, which was constructed by 








in length, respectively. The new lock, details of which 
are illustrated in Figs. 34 to 42, on Plate X XIX, has 


two compartments, respectively 450 ft. and 140 ft. 


in length, so that when both compartments are 


in use it can accommodate a ship 580 ft. in length, 


although smaller ships can be locked through 
rapidly and economically. The width, it will be 
seen from the figures, is 80 ft., and the depth of 


water over the sill is 35 ft. at T.H.W. In construct- 
ing the new lock, a line of sheet piling was first 
driven on each side and the material was excavated 
between this piling and the old wall; Fig. 30, on 
Plate XXVIII, illustrates this stage of the work. 


When the excavation had been carried down nearly 
to the base of the old walls, the back of the latter 


was cut away as required and a row of short steel 
piling was driven to enclose the toe of the new wall. 
The new walls were then built up completely, with 
the exception of the portions under the old bridge, 
which could not be proceeded with until the com- 
pletion of the new bridge. Fig. 31, on Plate XXVIII, 
shows the old walls supporting the bridge, and part 
of the new wall is visible on the right in the same 
illustration. The old walls and invert were subse- 
quently removed, as shown in Fig. 32, Plate XX VIII, 
after which the length of short piling was extracted 
and trenches excavated for the new invert, the con- 
struction of which calls for no particular comment. 

The general arrangement of the filling culverts 





Outer Dam In BiackwaLL ReacH CLosing OLD ENTRANCE. 


are constructed of Armco iron, are connected to 
vertical shafts at each end, and one of them is 
shown on the right in Fig. 42; the positions of both 
are indicated on the plan, Fig. 35. 

A 2-ft. 6-in. steel gas main crosses the lock 
under the new rolling-lift bridge, and is shown on 
the right in Fig. 41. Two 5-ton and four 11-ton 
capstans are provided, as shown in the plan, Fig. 35, 
for warping vessels through the lock. Timber 
jetties are constructed at the outer end of the 
lock to form a bellmouth approach, as shown in 
Fig. 35, and a barge berth, about 380 ft. in length, 
was formed on the dock side of the south wall 
of the entrance lock, as is most clearly shown in the 
transverse section, Fig. 37. The wall of the berth 
was anchored back to the bollard foundations by 
means of reinforced concrete ties, indicated in the 
plan, Fig. 35. 

A plan showing one of the gates and the operating 
machinery is given in Fig. 50, on page 532, and a 
cross section is reproduced in Fig. 51. The gates, of 
which three pairs were required, are of the water- 
borne type, no rollers or roller paths being employed 
to support the weight, and they were designed to 
withstand the full pressure due to the head of water 
on the curved side only; i.e. with no water on the 
sill side. The main dimensions are given in Fig. 50, 
so that they need not be repeated here, but it may 
be mentioned that the depth of the dock from cope 
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to sill is 41 ft. Each leaf is symmetrical end for end | and passage between the South Dock and the South |and unloading of road vehicles, and behind them 
in all main dimensions, the three pairs being identi-| Dock Basin, over which railway communication | are railway sidings and a macadam cart road. The 
cal, except for certain details of the timber fendering | between the north and south parts of the dock | quay in front of these sheds was reconstructed, new 
on the curved faces ; on the flat-skin sides, the gates | area was previously maintained. This work formed | coping and bollards being provided and the surface 
are timber sheathed down to the low-water level. | the third contract, and was carried out by Messrs. | being formed in concrete. Two new sheds were 
An air chamber is provided in the lower part of each | Charles Brand and Son. The principal feature was | built on the South Quay west of Millwall Passage, 
gate to give buoyancy, as indicated in Fig. 51, and | the construction of a double line round the west side | these sheds being two-storey structures of brick 
hydraulic ejectors are fitted for draining these | of the dock area, with a single branch line, in the|with steel framing. and concrete floors. Their 


chambers. Access to the air chambers is provided | locations shown in the plan, Fig. 2, Plate XXVII 


lengths are 560 ft. and 627 ft., respectively, the 


by trunks, over the tops of which lifting hatch | ante. Passenger traffic to the Millwall Docks having | width of the upper floor being 34 ft. in each case, 
covers are fitted in the timber gangways. The) been discontinued, the diverted railway is used for | and that of the lower floor being 44 ft. A balcony 


gates are each operated by a hydraulic ram acting | goods traffic only. 
directly through a connecting rod, as will be clear | 


from Fig. 50, which also shows the method of| existing lines were rearranged along the northern 


10 ft. wide extends over the lower floor at the upper 


New lines were constructed and _ previously | floor level. Steel rolling doors are provided on both 


floors and fireproof doors give access to the pre- 


anchoring the upper pintles. The operating gear| boundary of the dock area to form what are known | viously existing warehouses at the backs of the new 


was constructed by Messrs. East Ferry Road|as the North Sidings. A double line was also 


sheds. The roofs are carried by steel principals and 


Engineering Works Company, Limited, Millwall, | constructed between the latter and the exchange|are boarded and slated, glazing being provided 


the gates themselves having been built by Messrs. | sidings located at the east end of the Import Dock, 
Cleveland 


Bridge and Engineering Company, | this line forming a double junction with the London 


along one side of the ridge. A smaller single-storey 
shed with sides and roof of corrugated iron has been 





Limited, Darlington. Fig. 48, on Plate XXX, is a| and North Eastern Railway system. Several of the | constructed at the western end of the quay, thisshed, 


view of the completed entrance looking east and | sidings were also reconstructed. Of the road work, 


showing the rolling-lift bridge in the lowered position, | we may mention the construction of a new roadway 
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while Fig. 49, on the same Plate, is a view looking | and footpath round the west side of the dock area, 


west from the bridge and showing the South Dock 
in the distance. 


While the work on the lock was proceeding a | 


new dock wall was constructed on the north side of 
the old South Dock basin to connect with the 
northern wall of the South Dock, the wall being 


close to the new railway line and indicated by dotted 
lines in Fig. 2, but several existing roads were graded 
and re-surfaced. This contract also included the 
closing of the Bridge Road entrance on the western 


side of the dock area and the construction of a new | 


boundary wall across the entrance. 





returned at right angles at the eastern end to join’ Under the first contract, carried out, as already 
the north wall of the lock. The old wall on the mentioned, by Messrs. Charles Brand and Son, a 
south side of the Soutn Dock basin was left in| new timber shed was constructed on the north side 
position to form part of the south wall of the ex-| of the South Dock entrance. This shed is of timber 
tended dock. As much as possible of the quay | construction, 350 ft. in length, and 68 ft. in width 
walls and filling between the dock and the basin | between the centres of the columns supporting the 
was removed by excavating in the dry, the dam) roof. This is carried by trusses of the Belfast type 
closing the passage being finally taken away and the | spaced on 13 ft. 6 in. centres with a rise of 10 ft., 
remaining material being removed by blasting and | and is boarded and covered with corrugated sheeting. 
dredging. A photograph of this part of the work | Top lighting is provided by glazing, about 7 ft. 6 in. 
prior to the removal of the walls and dam is | wide, along the centre of the roof, and side lighting 
reproduced in Fig. 33, on Plate XXVIII. Thesame | by windows along the south side which is otherwise 
contract, which was completed at the end of July, | close boarded. 
1929, over 13 months before the date stipulated,! The greater part of the improvements to the sheds 
included the filling in of the passage, shown on the | and quays was, however, carried out under the 
plan, Fig. 1, Plate XX VII, ante, connecting the Black- | fourth contract by Messrs. Jackaman and Son, 
wall Basin and the Export Dock. In connection with | Limited. The work included the demolition of the 
this part of the work a dwarf wall was constructed | old sheds behind the South Quay to the east of 
on sheet steel piling on the Blackwall Basin side and | Millwall Passage, and the substitution of two single- 
two old bridges crossing the passage were removed. | storey sheds, each 500 ft. long by 120 ft. wide, with 
We do not propose to deal in great detail with the | loading platforms 10 ft. wide at each end and along 
railway diversion and shed-construction work, but |the south side. These sheds are steel-framed 





we may conclude with a few general notes on the | structures covered with corrugated-steel sheeting | 
improvements effected in this way. A considerable | and having patent glazing in the roofs ; sliding doors | 
amount of railway diversion and road construction are provided on both sides and at the ends. Between | 


was rendered necessary by the removal of the quays | the sheds is a tar-macadam cart area for the loading 





at the other. The whole of the quay in front of 
these three sheds was reconstructed with new 
coping, bollards, crane tracks, sidings, &c., the 
surface being finished in concrete. Certain altera- 
tions and improvements were made to the 
existing sheds on the quay between the Export 
Dock and the South Dock, and a new siding was 
laid along the quay on the south side of the Export 
Dock as shown in the plan, Fig. 2, Plate XX VU, ante. 

At the eastern end of the Export Dock, on the 
space between the latter and the Junction Dock, 
were two groups of sheds for the storage of timber. 
Three new sheds, each 160 ft. in length and 60 ft. 
wide, were added to the western group and one 
140 ft. long by 60 ft. wide was constructed at the 
northern end of the eastern group. These sheds 
are steel-framed structures with corrugated-iron 
roofs, and are partly covered with the same material 
on the sides. The whole of the quay at the eastern 
end of the Export Dock was reconstructed and pro- 
vided with a track for a 10-ton electric portal crane ; 
a new 10-ton electric overhead travelling crane was 
also installed between the two new sheds at the 
northern end of the groups. It may here be noted 
that the old South Dock station on the line, pre- 
viously used for passenger traffic, was located 
between the two groups of timber sheds above 
referred to, and the work carried out under the 
fourth contract included the demolition of the 
station buildings and platforms and the rearrange- 
ment of the tracks. 

We may here note that Mr. A. P. Lambert, 
‘M.Inst.C.E., was resident engineer on the works up 
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till the completion of the entrance lock, and was 
succeeded by Mr. R. R. Liddell, M.Inst.C.E., for 
the remainder of the work. Finally, we wish to 
acknowledge our indebtedness to Sir Frederick 
Palmer and Mr. F. W. Davis, for assistance in 
connection with the preparation of this article and 
for allowing us the use of the drawings and photo- 
graphs from which the illustrations accompanying 
it have been prepared. 








LITERATURE. 


Modern Sewage Disposaland Hygienics. By S.H. ApamMs, 
Assoc. M.Inst.C.E. London: EH. and F. N. Spon, Ltd. 
[Price 25s. net.] 

Tuts book, by its sub-title, purports to be a treatise 

on ‘“‘the subject of sewage disposal, with details 

of present-day practice outlining the basic laws 
relating thereto, and the requirements of the 

Ministry of Health regarding works for the purifica- 

tion of sewage.” It announces also the provision 

of tables, graphs and illustrations, with an historical 
résumé showing the evolution of the science and its 
bearing on the status of the community. This 
account of its contents suggests that the book 
consists of a broad but more or less systematic 
discussion of sewage treatment. The treatment 
seems, however, something less than systematic, 
but the subject matter turns out to be a good deal 
wider than sewage. When the author passes from 
the analytical synopsis of contents by which the 
text is introduced, the book is in fact rechristened, 
‘In the Paths of Hygeia,” which romantic title 
accompanies it throughout its entire 465 pages and 
the General Index. The reflections introduced at 
many stages are various enough to make this descrip- 
tion preferable to the more formal statement of the 
title-page. but the reader may be left at the end 
in some doubt as to the subject of which the exposi- 
tion may be rated as systematic. This doubt, 
however, is more apparent than real, and he may 
be assisted to get the full value of the author’s 
meaning by realising, in advance, what seems to 
be its true effect. The book is an outline portrait 
of the writer’s professional history, written appar- 
ently at a mature stage of his career, and recording 
the incidents of his experience, reading and thought 
which have gone to make up his view of the sanitary 
situation. On this construction, it is at once 
intelligible that the subject matter should be, as 
undoubtedly it is, restrained far less strictly within 
the limits of technical data than it would have been 
if the object in view had been a systematic treatise 
on sewage disposal. It extends to all matters— 
and they are many—that have contributed to form 
the author’s views, and what might have been 
irrelevant to a bare discussion of the technical 
subject is introduced quite appropriately in the 
account of the engineer who writes it. In fairness, 
it must be said at once that only the most limited 
and modest reference is made to the author’s own 

not inconsiderable activities in sanitary work. A 

bare footnote mentions him as the founder of a 

well-known firm of sanitary engineers, and the 

space given to his own inventions is trifling, com- 
pared to that devoted to analogous constructions 
by others. 

Mr. Adams’s attitude to his subject is, perhaps, 
indicated best by the chronological chapter with 
which the book ends, setting out the incidents in 
history that he regards as germane to it. It begins 
with the Cloaca Maxima at Rome 600 B.c., takes in 
great fires in London in 962 a.p. and following 
centuries, records a statute of 1401 ordering heretics 
to be publicly burnt, traces the growth of the 
population of London at intervals throughout the 
centuries from 1199, when it was already 40,000, 
and gives a host of other items as near to, or as 
far removed from, sanitary practice, in addition to 
the dates of direct importance in the history of 
hygiene. A preliminary chapter specifies, in greater 
detail, some of the chief of these incidents, and 
sketches the general sanitary situation—roads, 
drainage, and allied matters—in the course of the 
middle ages and in modern times. The develop- 
ment of the Ministry of Health, the introduction 
of the water carriage of sewage and land irrigation, 
the fundamental principles of sewage purification, 








individual sewage works of some large cities in 
modern times, some stages in the introduction of 
bacterial treatment, sewage sludge and its disposal, 
and the utilisation of septic tanks as sources of 
illuminating gas form the subjects of other chapters. 
As a contrast with the numerous independent 
investigations made in this country by Royal 
Commissions and committees of great cities, an 
account is given of the continuous researches that 
have been conducted by the Massachusetts State 
Board of Health at their Lawrence Experimental 
Station. A large part of the matter relating to 
modern practice is illustrated by photographs taken 
by the author himself, and the description of the 
several types of installations are amplified, in many 
instances, by considerable information in regard to 
the plant and experience of individual cities. 

The details given vary in fullness with different 
plants and systems, but as a whole those selected 
for full exposition are chosen as typical of the 
systems that have been most successful. A feature 
in which the work is possibly unique is that it 
presents a detailed account of the requirements of 
the Ministry of Health in regard to the construction 
of sewage-purification works. These, in fact, have 
never been codified, for it is not easy, or perhaps 
even practicable, to express the requirements of 
such work in general terms, and the Ministry has 
prudently abstained from making the attempt. 
Nevertheless, it must be of much advantage to 
engineers in considering sewage schemes to be 
aware of the Ministry’s general practice, and Mr. 
Adams’ chapter on the subject will be found very 
useful for the purpose. In addition to his descrip- 
tion of the practice, he gives tables compiled from 
the figures accepted by the Ministry in connection 
with various schemes actually carried out, based, 
doubtless, on results recorded in various reports 
and adopted in general engineering practice, but 
reinforced in their value by the fact that the 
Ministry has accepted them. Other tables are also 
given showing the degree of purity obtained by 
various methods of treatment. 

At the present time, it cannot be said that the 
theory of sewage treatment is sufficient to give an 
adequate foundation for its practice. Much has 
to be done on the strength of practical experience, 
which, in fresh circumstances, could be done with 
more certainty and directness if the experience were 
linked up by a closer network of theory. While 
the practice is, in this condition, particular, import- 
ance must be attached to the records of past practice, 
more particularly when chosen by an experienced 
engineer. The present volume contains a large 
selection of such records, and should be useful as 
well as interesting to readers who are concerned 
with sewage treatment. 





Ein Handbuch fiir den Praktiker und 
By Dr.-Ing. E. Scuiz and Dr.-Ing. R. 
[Price 39 marks. } 


Der Temperguss. 
Studierenden. 
Stotz, Berlin: Julius Springer. 

Tuts book deals, in a most interesting, comprehen- 

sive and instructive manner, with malleable cast 

iron, and should prove of distinct value to those 

engaged in the industry. It commences with a 

careful survey of the historical development of the 

production of malleable castings, which, in its early 
stages, suffered from the secrecy with which dis- 
coveries were treated in former times. This resulted 
in the knowledge being lost, in spite of evidence of 
highly developed skill, so that it had to be re- 
discovered several times. It has been common to 
ascribe the process of making such castings, or ‘“‘ tem- 
pering,” to Réamur, but it is shown that a patent had 
been granted in England in 1670 to Prince Rupert 
for “softening cast iron.’’ While this is so, the first 
published explanation of the process was given by 

Réamur in 1722, although he himself stated that 

it had been in use in France about 1700. He set 

himself to clear away the mystery, and overcame 
the various difficulties with such success that his 
work closely agrees with present-day knowledge. 

In spite of this, and his efforts to extend the use 

of ‘‘ tempered ” castings, the process fell into disuse, 

mainly, according to Beck, because the discovery 
was ahead of the times, and there was no real demand 
for the products. The authors proceed to trace 
the progress in England and America, and on the 
Continent, with the increasing manufacture. of 





black-heart malleable castings in the large modern 
foundries. An Appendix gives a long list of the 
makers of malleable castings on the Continent, 
excluding France and Belgium. 

The second part of the book discusses the principles 
on which the various processes depend, the treat- 
ment keeping closely in touch with practical experi- 
ence and including many references to the work 
of other investigators. This is distinctly useful al- 
though not exhaustive, being supplemented by infor- 
mation given elsewhere in the volume, and there is a 
good list of the various books and publications in 
the technical Press. This covers not only the 
principles, but also the applications in practice. 
The influence of various impurities and additions 
is concisely dealt with. 

The third section of the book deals with the 
technology of the subject, and is much the longest, 
occupying about two-thirds of the total space. 
It discusses the choice of suitable raw materials, 
melting furnaces and their relative suitability 
for the production of European and _ black-heart 
malleable iron, moulding-shop equipment and 
practice, fettling, annealing furnaces and practice, 
grinding, and the mechanical, electrical, thermal 
and chemical properties of the castings with the 
factors influencing them. Much of this is common 
to all foundry work, but its inclusion is necessary 
in a complete treatment of the subject, while it is 
considered definitely in its relation to malleable 
castings. A number of tables give the relative costs 
of different methods of melting. Particulars are 
given of duplex and triplex processes in which the 
advantages of cupola melting are combined with 
refining in the converter, air furnace or electric 
furnace, to overcome the handicap due to the exces- 
sive content of sulphur and carbon. 

The two short concluding sections deal, respec- 
tively, with the design of modern foundries and the 
method of costing. It is shown how the adoption 
of suitable conveyors reduces the space and labour 
required for the production of a given output. The 
book is well illustrated with examples of plant, 
diagrams of the variations of properties and pro- 
cesses, and numerous photo-micrographs, there 
being no fewer than 366 figures, and three folding 
plates. 


Regional and Town Planning in Principle and Practice. 
By W. H. McLean, Ph.D. (Glas.). London: Crosby 
Lockwood and Son. [Price 21s. net.] 

Tuts work, written by one with much experience 

of the matters treated—Mr. McLean having held 

positions of importance in the municipalities of 

Egypt and been engaged also in the study of 

planning in other countries—deals, it is clear, with 

an inquiry beset with difficulties. Because of com- 
plications at any one time, and the uncertainty of 
happenings in the future as time passes and condi- 
tions change, the difficulties are increased. The 
development of any one region may also be much 
affe.ted by conditions obtaining quite outside the 
district under treatment. It is, however, insisted 
that, though planning for the future is liable to 
prove faulty in the result, yet this is better than 
paying no adequate regard to probable consequences. 
Town planning, regional planning, national and 
even international planning are treated. The unit 
of area for such purposes may, it is said, be con- 
sidered from various points of view—physical, 
political, administrative, economic and industrial, 
or merely by what is called the community of 
interest unit. These aspects are viewed in some 
detail. Population increase, of much importance, 
is treated in an interesting and instructive manner ; 
the results displayed have evidently a useful bearing 
on other activities than those here dealt with. As 
affecting the study, various methods of transport 
are considered, whether by sea, by land, or by air. 

Lighting and power, commerce and industry, 

mineral resources, agriculture, and other factors 

are also dealt with as affecting the solution of the 
problems arising. 

Town planning is treated in much detail, specific 
instances being quoted by way of example. The 
cities of Alexandria, Jerusalem, and Khartoum are 
so discussed ; these being cases with which the author 
was intimately associated, he is, by first-hand 
knowledge, well able to enlarge upon them. The 
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descriptive matter is accompanied by plans showing 

the layouts adopted or proposed. The difference 

between work of this kind in the Near East and that 
in England is shown to be extreme, as will be readily 
understood. 

The relationship of town planning to regional 
planning, and this to national planning, is dealt 
with, and the principles advanced applied to the 
case of Scotland considered as an economic whole. 
A preliminary survey is first made which involves 
the collection of relevant material, as already indi- 
cated. This material having been well studied, 
makes possible a comprehensive scheme covering 
some thirty or fifty years, the interdependence of 
the various factors making this a matter of much 
difficulty, as is illustrated by examples cited. The 
procedure is further commented upon with respect 
to England and the United States of America. The 
more ambitious scheme of international planning 
has some little space devoted to it. A map shows 
proposed Imperial air routes for aeroplanes and 
airships, which was issued some five years ago, 
when hopes were high as to the value of lighter 
than air craft. Towards the end of the book 
are chapters dealing with the regulations and laws 
affecting planning which obtain in various places. 
Planning is certainly a study which cannot be 
reduced to a set of formule, and, like the treatment 
of harbours, rivers and some other engineering 
matters, the work does not lend itself to any very 
precise method, but the author shows that the 
treatment may be at least orderly and should be 
fruitful of useful results, is certainly better than 
procedure having no guiding principle, and may 
have the effect of checking any too hasty adoption 
of ill-considered schemes. 

Mesure Optique des Distances et Méthode des Coordonnées 
Polaires. By R. BossHarpT, Geneva: Georg and 
Company. [Price 10 francs. } 

ALTHOUGH optical and distance methods of stadio- 
metry do not appear to have found any extensive 
practical applications in surveying in this country, 
they have recently found considerable and increasing 
applications in Continental surveying operations, 
more especially in cases where large tracts of land 
are to be surveyed for valuation and registration 
purposes, and Swiss surveyors, in collaboration 
with Messrs. Carl Zeiss, have made some very 
marked contributions in the development of optical 
precision stadiometers and tacheometers for use in 
such operations. The author of this book is the 
Land Registration Surveyor at St. Gall, Switzer- 
land, and in the course of his official duties has had 
a wide experience of land surveying, in which he 
has applied optical stadiometrice methods and 
instruments, and to the development of which he 
has made some notable contributions. This volume 
deals with optical stadiometry and polar co-ordina- 
tion methods, more particularly in relation to the 
Bosshardt-Zeiss reducing tacheometer, an instru- 
ment devised by the author for use in connection 
with land surveys for valuation and registration 
purposes, and the only precise instrument in 
practical use which permits automatic reduction 
to the horizontal. 

After a short introductory chapter giving an 
outline of the development of optical methods of 
stadiometry, the author proceeds to describe, in 
detail, the now obsolete type of cross-line stadio- 
meters with horizontal staff, followed by a very 
complete account of double-image stadiometers, 
the construction of which are based on the well- 
known Richard principle. Amongst the stadio- 


meters described and illustrated are those of 
Bosshardt-Zeiss, Wild, Aregger Kern, Fennel, 


Breithaupt, and Dr. Engi. .A subsequent chapter 
is devoted to a discussion of the sources of error in 
stadiometric observations due to the instrument, 
to the observer, to the physical state of the atmos- 
phere and to differential refraction, a method being 
given for the calculating of the coefficient of refrac- 
tion based on Jordan’s formula. Further sections 
of the book include a critical résumé of the accuracy 
of optical measurements by double-image stadio- 
meters with indications of the limits of error from 
a practical standpoint, the advantages of applying 
optical methods in comparison with the chain and 
off-set method, the practical applications of polar 
co-ordination methods, the importance and economy 











in time effected by the application of optical instru- 
ments in survey work, and a description of the 
various plotting appliances and the interpretation 
of the data and results obtained by polar-co- 
ordination methods. 

The volume concludes with a series of tables for 
the reduction of distance readings to the horizontal, 
a detailed alphabetical index, and a bibliography of 
the recent literature on the subject, in which all 
the books quoted are German or Swiss, and by far 
the majority of the references to published papers 
are to German sources. This seems to constitute a 
deticiency in the book, in view of the outstanding 
theoretical publications of British and American 
physicists and mathematicians in this branch of 
scientific research. In almost each section, one is 
amazed by the amount of matter that is provided, 
but almost equally annoyed by some notable 
omissions. The book is well illustrated by diagrams, 
sketches and specimens of charts for tabulating 
traverse measurements, and, on the whole, is a 
valuable contribution on the practical aspects of a 
complex, but interesting, subject, and might be 
studied with advantage by surveyors in this country 
to whom the language problem presents no difficulty. 


Heft V. Elemente 
By Dret-Ine. 
[Price 


Vorlesungen tiber Maschinenelemente. 
der Kolbenmaschinen, Rohrleitungen. 
M. TEN Boscu. Berlin: Julius Springer. 
7 marks. } 

THE lectures of M. ten Bosch on machine design 
are published in five separate parts. The first 
four parts deal with strength and stresses, general 
considerations and fastenings, shafts and bearings 
and belt and rope drives. The last part is devoted 
to certain problems on the reciprocating engine 
and pipes and piping arrangements. The whole 
series is intended to supplement rather than to 
replace standard works such as that of Bach. For 
this reason, in Part V, very little space is devoted 
to the ordinary kinematical and dynamical problems 
of the reciprocating engine, little more than a page 
each being given to flywheels and balancing. Other 
forms of mechanism for converting reciprocating to 
rotary motion, or vice versa, are analysed. These 
include the eccentric, the Scotch yoke, and the crank 
and slotted lever mechanism. There are excellent 
illustrations of various types of pistons, connecting 
rods and crossheads, and the design of connecting 
rods and piston rings is briefly covered. An inter- 
esting analysis is given of the effect of the oil film 
on the gudgeon pin in damping the shock which 
results from the reversal of the thrust along the 
connecting rod. About one-third of the section on 
the reciprocating engine deals with an analysis 
of the stresses and deflections in flat plates, when 
supported in different ways and subjected to loading 
of different kinds. 

In the second section, tables of standard dimen- 
sions for cast-iron and steel pipes and flanges are 
given. Then follows a discussion of the energy 
equation for an ideal fluid. The pressure losses 
involved in the flow of actual fluids due to friction, 
change of section and change of direction, as obtained 
by calculation, are compared with the values ob- 
tained by experiment. The flow of air and water 
through orifices next receives consideration, and 
values are given for the coefficient of discharge. The 
determination of the loss of pressure in actual pipe 
lines is dealt with at some length. The book con- 
cludes with an analysis of the change of shape of 
thin-walled tubes under pressure, and of the stresses 
induced by change of temperature. The index is 
not very comprehensive, as a single page suffices for 
the whole of the five parts. 








British STANDARD SPECIFICATION FOR GAS-CYLINDER 
Vatves.—The British Engineering Standards Associa- 
tion has published a specification for valve fittings for 
compressed-gas cylinders. The publication, which bears 
the designation 341-1931, provides for valve fittings 
for cylinders containing all the gases in general use. 
Moreover, requirements for a safety release for carbon- 
dioxide cylinders have been included. In an appendix 
to the specification, particulars are given of inspection 
gauges for checking the threads of the valves and the 
threads in the cylinder necks. The National Physical 
Laboratory is the custodian of the standard gauges, so 
that the working gauges necessary for the production 
of cylinders and valves can be checked at a reasonable 
cost. The specification is obtainable from the B.E.S.A. 
Publications Department, 28, Victoria-street, London, 
W.S.1, price 2s. ld., post free. 





THE WELLAND SHIP CANAL. 
XVIII.*—(continued). 


THE machinery arrangements are shown in the 
small scale drawings Figs. 778 and 779 Plate XXIV, 
ante. The boiler is of the single-ended Scotch type, 
10 ft. in diamter and 11 ft. 8 in. long, working at 
155 Ib. per square inch. It is furnished with two 
38-in. Morrison corrugated furnaces, 98 2? plain 
tubes, and 44 stay tubes of the same size. It is fitted 
for oil burning, but coal burning equipment is also 
furnished. The machinery being mostly electrically 
driven, the pontoon is fitted with a reciprocating 
generating set, the engine of which is a 12}-in. 
and 22-in. by 10-in. compound, developing 350 
i.h.p. at 400 r.p.m. and 150 lb. pressure. Although 
the plant will work only for short spells at infre- 
quent intervals and economy therefore is not of 
great importance, a jet condenser and necessary 
arrangements have been provided, to avoid all risk 
of inconvenience to the operator from exhaust 
steam. The fittings and auxiliaries include a double- 
tube Penberthy injector, Griscom-Russell grease 
extractor, improved Paracoil two-pass feed heater. 
&c. The boiler supplies steam to radiators through- 
out the boat as well as to the service pumps supply- 
ing the deck hose and fire pipe lines. Heating coils 
are fitted in the ballast tanks, and also in the fuel 
oil tank. The boiler room is ventilated by De 
Bothezat fans and the generator is cooled by air 
supplied by a Sirocco fan, the latter driven by a 
1}-h.p. motor running at 1,120 r.p.m. 

The engine room containing the main generator, 
driven direct by the compound engine, is on the 
starboard side. The generator is a direct-current 
machine with a normal output of 240 kw. at 240 
volts. It is designed to conform under a 25 per cent. 
overload for two hours, to the A.I.E.E. standards. 
It was subjected to an insulation test at 1,500 volts 
(60-cycle alternating) for one minute. Great care 
was given to the insulation, in view of the dampness 
and extreme climatic changes under which it will 
work. The main switchboard consists of three 
panels—one the generator panel; the second the 
main distribution panel, the third being the auxili- 
aries and lighting panel. 

As already explained, there are three independent 
ballast tanks at each end. These are arranged in 
pairs fore and aft, and each pair is controlled by 
an electrically-driven pump delivering 710 g.p.m., 
against a total head of 40 ft. The pumps, situated 
in the pumproom on the port side, are centrifugals. 
direct driven by 15-h.p. motors running at 1,150 
r.p.m. They are self-priming, as it is essential that 
they should be capable of being started up promptly. 
The three pumps are placed side by side, each 
being connected with its pipe line by means of an 
electrically-controlled manifold, by which the flow 
can be directed forward or aft as required. The mani- 
folds are illustrated in Figs. 834 to 841, page 535, 
one being required on the suction and one on the 
discharge line. Figs. 834 to 836 show the former and 
Figs. 837 and 838 the latter. The three diagram- 
matic figures show phases of operation. In these 
fittings, the valves are fitted to stems passing 
through guides, and are forced down by springs 
acting on washers pinned to the stems. The latter 
are prolonged through the upper guides and at the 
top are fitted with nuts and washers. The valves are 
lifted by a rocking lever acting under these washers, 
as will be clear from Figs. 836 and 837, but the 
centre of oscillation of the lever is considerably 
below the level of the washers. The effect of this, 
as will be clear, is to allow a certain movement to 
one valve, being lowered on to the seat, before the 
other is lifted, while, with the lever horizontal, 
both valves will be seated. The motor and crank 
drive, and alternative hand worm gear are shown 
in Figs. 834 and 835. 

In the diagrams, Fig. 839 shows the controls in 
position so that the pump is drawing from the forward 
tank and discharging aft. Fig. 840 shows the reverse 
operation, while Fig. 841 shows the connections 
shut off. The pump motors and appropriate valve 
motors are interlocked. Float controls are provided 
in the tanks. 

A fourth pump is installed to transfer water 





* Previous Sections of Article XVIII appeared on 
pazes 380, 440 and 472, ante. 
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ballast from one to the other of the side tanks. 
This is similar to the three main pumps, but of only 
250 g.p.m. capacity, its motor being rated at 8 h.p. 
It is also furnished with a manifold. The manifold 
valves of the ballast transfer systems are worked 
by 1-h.p. motors, the proper setting of the valves 
being indicated by coloured lights. One controller 
and three master switches cut in or out, in proper 
sequence, both valves and pump of a set. In hand- 
ling the 82-ft. leaves, the list permissible is not more 
than 2 per cent. in any direction. To keep within this 
limit the water ballast has to be suitably adjusted. 
When an 82-ft. leaf is entirely carried, the displace- 
ment is about 2,810 tons, and the mean draught 








(2392.7) 


20 ft., the unloaded{draught being 16-58 ft. and the 
displacement in that condition 2,330 tons. Among 
the auxiliaries, in addition to a 5}-in. by 3}-in. 
by 5-in. duplex feed pump, is a 74-in. by 6-in. by 
10-in. duplex horizontal general-service pump con- 
trolled to maintain a pressure of 100 lb. per square 
inch, and capable of drawing from the cofferdams, 
bilge or a sea connection. An auxiliary bilge pump 
is installed, driven by an _ alternating-current 
squirrel-cage motor of 12 h.p., for use with shore 
supply of current when the boiler is not under steam. 
This pump has a capacity of 250 g.p.m. against 
40 ft. head or 125 g.p.m. against 100 ft. head. 

The capstans are all of the electric type and at 





low speed haul in at 10 ft. per minute, under a pull 
of 16,000 lb., or at 40 ft. per minute under a pull 
of 4,0001b. They are furnished with 15 h.p. motors. 

The derrick boom is 105 ft. long. It is a steel 
lattice member mounted on a turntable carried on 
roller bearings. The turntable, details of which are 
given in Figs. 842 and 843, page 536, is situated 
between the main columns of the gate lifting gear, 
and when not in use the boom is drawn into a recess 
in the column cross girder and there made fast 
by chain, so as to be out of the way. The boom 
can swing 30 deg. to either side of the pontoon centre 
line. The services required of the derrick vary, the 
most extreme cases are the discharge valves of 
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Locks Nos. 5 and 6, weighing 25 tons. The situa- 
tion of these valves is such that if a boom long 
enough to handle them were permanently fitted, | 
trouble would be experienced by it fouling the spans 
of the vertical lift bridges, for which the clearance 
is 120 ft. To meet these conditions, therefore, the 
permanent boom has been made 90 ft. long. This 
will pass under the bridges, when upright, and a 
detachable extension is provided, which can be 
fitted when the valves of Locks Nos. 5 and 6 have 
to be handled. This extension adds 15 ft. to the 
boom. 

The main block is hoisted by four-part tackle of | 
f-in. rope, and the boom is luffed by eight part | 
tackle of j-in. rope. ‘The luffing rope is led from | 
the bridle over deflector sheaves in a swivelling | 
frame at the A frame top cross girder. The swivel- | 
ling frame is mounted in roller bearings. The boom | 
is hinged to a cast steel turntable carried on a large | 
taper-roller ring in a base of cast steel, shown in | 
Fig. 842. A gear segment is bolted to the rear | 
side of the turntable (Fig. 843), and meshing with 
this is a pinion on a shait carried down to the 
machinery deck below. The drive for this shaft 
is through a train of gears comprising a pair of 
bevels, pinion and spur, and pinion and worm, 
the latter being driven by a 12-h.p. motor. A 
magnetic service brake is fitted to the motor, and 
an emergency brake is also fitted on the worm shaft. 
The hoisting and luffing machinery consists of two 
winches, each driven by a 30-h.p. motor through 
worm gearing. Two brakes are fitted to each set. The 
ropes are taken from the guide sheaves at the turn- 
table (Fig. 843), through running fairleads above 
the drums so that they are laid on the drums 
uniformly and without piling. The arrangement 
of the fairleads is shown in the plan, Fig. 844, and 
elevation, Fig. 845. The fairleads have each two 
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Sprocket Steel 
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horizontal rope guide rollers. These are mounted 
in a carriage having six rollers and arranged to 
run between rails attached to the deck beams 
above. Each carriage is worked across its drum 
by a lever operated by cam, the latter being driven 
by worm and spur gearing, in turn driven by 
chain and sprocket from the worm wheel shaft of 
the hoist. The cam is heart shaped, and controls 
the to and fro motion of the carriage lever. The 
auxiliary derrick with 25-ton Taintor gate, can 
lift at 10 ft. per minute, and lower out at 15 ft. 
per minute. 

A deck-house is arranged on the main deck with 
large side lights. Above this is a smaller house, 
8 ft. by 10 ft. 4 in., with ridge roof. The forward 
slope of this roof is glazed, and there are also lights 
in front. This smaller structure is the control 
room. Aft of the funnel is another upper deck 
house designed as a resistor storage room. The 
control room contains the valves for controlling the 
hydraulic equalising system for the main hoists 
and the gauges indicating the pressures in the 
anchor cylinders previously described. The whole 
of the operations are in charge of a man on the 
platform on the top of the main columns, an 
annunciator telephone making connection thence 
with the operator in the control room. 

Electric light is fitted throughout and flood lights 
are mounted on the superstructure. There are four 
24-in. Chrominite flood lights with 1,000-watt 
lamps. Two are located forward and two aft. 
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The design of the gate lifting pontoon was, 
as stated, worked out by the Wellman, Seaver- 
Morgan Company, of Cleveland, in collaboration 
with the American Shipbuilding Company of the 
same city. The design was drawn up to conform 
to the general plans and specifications prepared by 
the Department of Railways and Canals. These 
embodied the provision of means for preventing the 
gate from swinging with reference to the lifting 
pontoon. 

The main contract was let to the Collingwood 
Shipyards, of Collingwood, Ontario. This company 
has itself constructed the pontoon and superstruc- 
ture, but has sub-let various other parts of the 
contract. Among the latter it may be noted 
that the main engine of the generating set has 
been supplied by Messrs. W. H. Allen Sons and 
Company, Limited, of Bedford; the ballast and 
bilge pumps have been supplied by Messrs. Drysdale 
and Company, Limited, Glasgow, while the alloy 
steel forgings for the main operating screws, it is 
interesting to note, were furnished by Messrs. 
William Beardmore and Company, Limited. 
Glasgow. 

The capstans have further been made by 
Messrs. Emerson Walker, Gateshead-on-Tyne. 
Other contracts have included Messrs. Canadian 
Allis Chalmers, Limited, for power and hoisting 
machinery, and the Canadian Westinghouse Com- 
pany for electrical equipment, including the main 
generator. 
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THE LOFFLER BOILER FROM THE 
BOILER-MAKER’S POINT OF VIEW.* 
By K. Rocuet. 

THE invention of Professor Léffler has produced a 
boiler which not merely gives the maximum security in 
operation at the highest pressures, but, above all, 
permits control of the highest temperatures. The Léffler 
boiler consists of three main parts: the superheater, 
the circulating pump and the evaporator. These 
are shown diagrammatically in Fig. 1. The circulating 


pump, B, draws saturated steam from the evaporator, | 
A, and forces it through the superheater, C, after which | 
a portion of this circulated steam, about one-third, goes | 


into service, whilst the remainder, about two-thirds, 
passes into the evaporating drum as superheated steam, 
raising fresh steam by giving up its superheat. The 
most important advantage of this method of steam 
generation is that the water from which the steam 
is produced does not come into contact with heated 


the most that can happen is that the safety valve begins 
to blow off. Following this rise of pressure, the rate of 
firing and speed of the circulating pump can be adjusted 
to the reduced demand for steam, while retaining a 
constant temperature of the superheated steam. The 
system of circulation allows the superheat to be carried 
to the extreme limits imposed by the materials used 
for the superheater, this maximum temperature being 
never exceeded in the Léffler boiler, since it is under 
full control. 

The power consumption of the pump is not worth 
considering in comparison with the advantages which 
it gives. It certainly amounts, at full load, to about 
2 to 3 per cent. of the power which could be obtained | 
;in a condensing plant from the steam required, but | 
| it varies as the third power of the steam production. | 
| The average power consumption is, therefore, much 
| less than 2 per cent., since the average output of a 
| boiler in a power station rarely exceeds 60 to 65 per 
| cent. of full load. The actual loss of heat is much less, 





























tube walls. It is therefore unnecessary to take the same 
meticulous care regarding the constitution and prepara- 
tion of the feed water as is required with steam boilers 
in which the transfer of heat to the water takes place 
through heated surfaces, deposits on which lead to 
interruptions in operation, and endanger the life of the 
boiler. 

High-pressure steam, as is well known, is only of 
value when it is also highly superheated at the same 
time. A primary requirement in a high-pressure boiler 
is that it shall ensure the safe production of the highest 
temperature. This can only be attained when the flow 
of steam through the superheater is independent of the 
demand for steam, which is secured by the use of the 
circulating pump. In many quarters, the circulating 
pump is regarded as an undesirable adjunct to the 
Léffler boiler; on the contrary, however, it is not to be 
regarded as a mere accessory, and still less as an un- 
desirable one. It is the most important part of this 
boiler, which makes the system absolutely under 
control at every point. 

The quantity of steam passing through the super- 
heater is controlled by the speed of the pump, and is, 
consequently, not affected by that consumed, say, by a 
turbine. Should the demand fall off, the heat supplied 
merely causes an increase in the boiler pressure, and 


_ * Abstract of Lecture delivered in Berlin, in June, 1930, 
in connection with the World Power Conference. 























“ENGINEERING” 


| since the greater part of the energy consumed by the 
pump passes into the steam being circulated, the only 
net loss being that corresponding to the mechanical 
efficiency of the plant. It must also be kept in mind that 
the flow of steam through the superheater of an ordinary 
boiler also requires a definite fall in pressure accompanied 
by a loss of entropy and of heat ; it is merely that this 
latter is not so obvious as in the case of the Léffler boiler. 

For small plants, up to about 15 tons of steam per 
hour output, reciprocating piston pumps are used for 
circulation. Such pumps have proved absolutely relia- 
| able during many years operation. For higher-steam 
production, naturally, only the rotary pump is con- 
| sidered. A pump of this type is shown in Fig. 2, which 
is for a Léffler boiler with an output of 40 tons of steam 
per hour. A single runner, approximately 300 mm. 
(114 in.) diameter, circulates the high-pressure steam, 
the rise in pressure amounting to about 4 atmos. (59 
pounds per square inch) at full load. The design is ex- 
ceptionally simple, the runner being enclosed in a solid 
cast-steel chamber. The shaft passes through a stuffing 
box to a Michell bearing, which takes up the end thrust, 
the drive being by a simple small steam turbine. The 
power required is only about 300-h.p. at full load, being 
| much less on the average. In order to deal with excep- 
| tionally high load peaks, a 500-h.p. turbine is provided. 
The stuffing box is water cooled, a small pump on the 





and is also provided with a groove into which oil is 
pumped at a pressure about 2 atmos. (293 pounds per 
square inch) above that of the steam. This oil, the bulk 
of which travels outwards along the shaft, also assists 
in keeping it cool; it is collected and recirculated. A 
further very satisfactory simplification is made by 
employing an ordinary labyrinth-type gland, using 
superheated steam, instead of this oil-packed gland. 

It should be clear that it is possible to make a simple 
pump of the type illustrated which shall be reliable in 
operation. Certainly it ought to be at least as reliable 
as the main turbo-generators, of much more elaborate 
design, which are expected to run year in year out - 
without stopping. It is a fact that the circulating pump 
at Witkowitz, even though a reciprocating one, worked 
entirely without stoppages, after the small defects in 
construction had been corrected. Absolutely no diffi- 
culties in operation have occurred with the rotary 
circulating pumps of the new 40 ton boilers. 

The first boiler at the Karolinenschacht plant at 
Witkowitz had a radiation superheater at the back 


| wall of the pulverised-fuel combustion chamber, under 
conditions which were distinctly unfavourable. Variation 


in the rate of firing, and the opening of the ash doors, 
caused the flame to impinge on the superheater tubes. 
For the new 40-ton boilers at this plant, the combus- 
tion chamber is completely surrounded by these tubes. 
The whole of the burnt products of combustion pass 
between the tubes at the bottom where they are spread 
out from each other, thereafter flowing through an 
after-superheater, water heater and air heater, and so 
to the chimney. 

The manner in which the various parts of the super- 
heater are connected together is shown diagrammatic- 
ally in Fig. 3, page 538, the object being to secure 
uniform distribution of the steam through all the por- 
tions which are in parallel. It will be seen that the 
saturated steam at 134 atmos. (1970 lb. per sq. in.) 
and 330 deg. C., enters a distribution chamber, flows 
first through the front and back walls of the radiation 
chamber, after which it is split into two portions and 
led to the side walls, finally joining together again at 
about 400 deg. C., and entering the after-superheater, 
where it is brought to the end temperature of about 
500 deg. C. 

The heat transmission and the temperatures in the walls 
of the tubes are shown in Fig. 4, page 538. In the first 
pass of the radiation chamber, the steam is superheated 
from the saturation temperature to about 340 deg. C., 
after which it travels backwards and forwards several 
times, being further superheated. In the last pass, the 
superheat is carried from 370 deg. C. to 400 deg.C. The 
final increase of temperature to 500 deg. C. occurs in 
the after superheater. There is only a moderate trans- 
mission of heat in the upper part of the combustion 
chamber, this being fitted with heat protecting blocks 
to form an ignition chamber, which is specially necessary 
with the poor fuel used. At the end of these blocks, the 
quantity of heat transferred is increased, and conse- 
quently also the temperature of the tube wall. In the 
first pass of the radiation superheater, the temperature 
of the tube reaches 450 deg. C. on the inside and 520 deg. 
C. on the outside, the heat transmission amounting to 
200,000 cal. per square metre of heating surface per hour. 
The temperature of the walls falls in the lower part of 
the radiation superheater, owing to the reduced effect 
of the radiation from the flame. The maximum outer 
temperature of the tubes occurs in the last pass of the 
radiation chamber, amounting to about 565 deg. C. 
The tube temperature is no longer a matter of import- 
ance in the after superheater, since the highest wall 
temperature here coincides with the lowest temperature 
of the products of combustion. The tube temperatures 











shaft keeping the water in circulation through a cooler, 


given are the highest which can possibly occur ; there is 
no question of an increase in them. 

The method of constructing the radiation super- 
heater is illustrated in Fig. 5, which shows the top 
headers in place. The connections for the various coils 
are short lengths of tube which are welded on to bosses 
drawn out on these headers. Thus there is no welding 
of tubes into the wall of the header, only parts of equal 
thickness being welded together. The corners are 
formed by welding machined forgings to the distribu- 
tion pipes or headers. The hanging loops of the radia- 
tion superheater are welded on, at the site, to the pro- 
jecting ends shown. 

A so-called heat-dam is placed in the hottest part 
of the radiation chamber, to assist in controlling the 
firing when starting up, and to give warning should the 
steam circulation stop for any reason, such as the 
failure of the supply in the case of an electrically- 
driven pump. It consists of an outer pressure tube, 
closed at one end, at which an inner tube communi- 
cates with it. A central rod attached to the closed end 
of the tube passes out through a stuffing box at the 
other end, and is connected by a system of multiplying 
levers to a pointer which moves over an open scale. 
Steam at saturation temperature passes through the 
inner tube, maintaining the central rod at this tem- 
perature, and returns back through the annular space 





between the inner and outer tubes, cooling the latter 


in exactly the same manner as applies in the superheater 
tubes proper. The difference in expansion between the 
outer tube and the rod, which varies with the tem- 
perature of the tube since that of the rod is kept con- 
stant, is shown by the pointer. Should the outer tube 
become too hot, by reason of defective circulation or 
other cause, a valve opens and attention is called to the 
abnormal condition by a whistle. 

In the first boiler, carbon steel was used throughout 
for the radiation and after-superheaters, and proved 
quite good in service. Even to-day, after more than 
18,000 working hours, these carbon-steel tubes are in 
continuous operation. Recent researches on materials 
have shown that there are alloys containing small 
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| appeared, in view of the experience of recent years. | evaporating tubes, in which the upward movement of 
|Macro- and micro-photographs of sections through| the superheated water is accompanied by a sudden 
| welds show that these contain very little inclusions | release of pressure, or by impurities in the feed water. 
and that, after annealing at suitable temperatures| It is obvious that metastable evaporation can never 
(850 deg. to 920 deg. C.), it is impossible to trace the | occur in the drums of the Léffler boiler, the heat being 
| actual joint between the tube and the welding material. | uniformly supplied by the superheated steam, the 
|This applies to carbon-steel tubes welded together | bubbles of superheated steam shrinking in cooling, and 
| with carbon-steel electrodes, and to molybdenum-steel | the total steam volume present being reduced. The 
| tubes welded together, and to carbon-steel tubes, using | sudden, almost explosive, production of steam bubbles, 
electrodes containing molybdenum. | such as occurs in metastable evaporation, is impossible. 

Tensile tests on the strength of welds have shown| With regard to the rate of evaporation, or liberation, 
that this differs little from that of the original material. | of steam from the water surface, it must be kept in 
The molybdenum-steel weld gave an ultimate tensile ; mind that the whole water surface in the drums of the 
strength of 71 kg. per sq. mm. (45 tons per sq. in.),| Léffler boiler is utilised for this in a uniform manner. 
while the carbon steel weld gave 58 kg. to 60 kg. per| In a three-drum type boiler of ordinary design, only 








sq. mm. (36-8 tons to 38-1 tons per sq. in.). Welds | 
which are made during erection are also annealed | 
with suitable burners. The excellence of the welds | 
is best shown by the hydraulic tests on the last 40-ton | 
Léffler boiler to be built, not a single leak being visible | 


quantities of added materials which stand out pro- 
minently, both as regards yield point and resistance to 
creep stress, in comparison with carbon steel of about 
55 kg. per sq. mm. (35 tons per sq. in.) tensile strength, 
especially at high temperatures. Further, since it is 
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the front part of the front drum, 7.e., the part into which 
the front evaporation tubes deliver, is heavily loaded ; 
in the remaining portion of the front drum, and in the 
rear drums, the surface is almost entirely undisturbed 
by rising steam. In vertical-tube boilers, the position is 
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The steam generating drums have flat ends, screwed | 
and shrunk in to the cylindrical barrel, which is a| 
| hollow forging. This construction was adopted to | 
from thin-walled tubes than from thick-walled ones, | facilitate the pipe connections. A section through one | 
there is an advantage in cost for those exposed to the | of these drums is given in Fig. 6, which also shows | 
highest temperatures, compared with the use of carbon | the mefhod of steam distribution and collection. The | 
steels. All the coils of the Léffler boiler are bent cold | superheated steam enters through jets, which widen out | 
without sand filling, the finished welded parts being to prevent them from becoming dirty and closed up on | 
suitably annealed. | account of the use of water not absolutely pure. The | 
The material employed for the production of those | saturated steam is not taken off through a perforated | 
tubes exposed to the highest temperatures is a molyb- | pipe placed in the top of the drum, as in earlier plants, | 
denum steel having a tensile strength of 70 kg. to| but over a weir placed at the end of the drum. This | 
75 kg. per sq. mm, (44-4 tons to 47-6 tons per sq. in.) at | method of steam generation and collection has proved 
20 deg. C., with 14 per cent. elongation, the molybde- | extremely satisfactory. 
num content being 0-64 per cent. At 550 deg. C., the| Steam production, in which water passes into steam as 
yield point is still 40 kg. per sq. mm. (25-4 tons per | the result of moderate heating, is a stable process, i.c., 
sq. in.), and the creep stress 4 kg. to 4-5 kg. per sq. mm. | after the water has been brought to the saturation tem- 
(2-54 tons to 2-86 tons per sq. in.). This resistance to| perature it is gradually converted into steam by 
creep is more than twice that of normal carbon steel of | further supply of heat. This method of evaporation 
about 60 kg. per sq. mm. (38 tons per sq. in.) tensile| yields dry steam, at most containing large drops of 
strength. Steel containing molybdenum is thus especi- | water which can be readily removed by simple means. 
ally suited for the parts of the radiation and after- | If the evaporation is the result of specially heavy firing, 
superheaters with high wall temperatures. it readily becomes metastable in certain parts of the 
It has already been stated that the various parts of | boiler. Steam is not formed directly from the water at 
the Léffler boiler are joined together by fusion welding, | saturation temperature, but superheated liquid is pro- 
which is an absolutely safe method of connecting tubes | duced which is then suddenly converted into under- 
if carried out free from flaws and proper welding mate-| cooled steam. This steam contains finely-divided drops 
rial is employed. There was formerly a certain lack | of water which can only be separated out with diffi- 
of confidence in the autogenous welding of high-| culty, even in passing through a superheater. This 
carbon or alloy steels, which should now have dis-| metastable evaporation is specially favoured by long 


possible considerably to reduce the tube thickness with 
these alloys, and also coils are much more easily made 














not below the water level. This certainly reduces the 
load on the surface, but does not reduce the meta- 
stable evaporation, or the results which follow from 
it. The surface liberation in the Léffler boiler amounts 
to 120 cub. m. per square metre (394 cub. ft. per square 
foot) per hour in the case of the 40-ton boiler, in which 
two drums 1-1 m. diameter and about 8 m. long, are 
employed. In the case of the Léffler locomotive boiler, 
built by Schwartzkopff, the evaporation was 140 cub. m. 
per square metre (562 cubic feet per square foot). per 
hour. 

These rates of steam liberation are far from reaching 
those recognised as allowable in ordinary boilers. There 
are American boilers, which are absolutely reliable in 
operation, in which the liberation amounts to 500 cub. 
m. per square metre (1,600 cub. ft. per square foot) per 
hour. The opinion, frequently expressed, that the 
Léffler boiler produces wet steam, is thus entirely 
without foundation. 

Indirect water-level indicators, operated by floats, 
are used in the Léffler boiler, this being quite permissible 
since there is no danger, even with the drums entirely 
empty of water. In any case, the indicator is so simple 
and reliable that there is no question of failure to 
operate. In one type, the movement of the float is 
communicated directly to a permanent magnet moving 
up and down in a closed tube, no stuffing box being 
required. This movement operates indicators, from the 
position of which the water level can be read off with 
accuracy. Instead of using a permanent magnet, the 
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movement of the float can be transmitted to a soft-iron 
core in a bronze tube, round which a solenoid coil is 
placed. The current in this coil varies with the position 
of the iron core, thus allowing the water level to be 





Fig. 7. 
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transmitted electrically to any distance. The first boiler 
wasrun experimentally without a,water-level indicator, 
reliance being placed on the temperature readings. It 
was found that the temperature in the steam space of 
the drum was only that of saturation, even when the 
water surface was only 4 cm. (1,4 in.) above the inlets 
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of the superheated steam. If there is enough water in 
the boiler, the thermometer in the steam space shows 
saturation temperature. If the level falls below 4 cm. 
above the superheated steam inlets the temperature 
gradually rises, showing that feed water should be 
supplied. If, on the other hand, the water level 
becomes too high and the steam carries water into the 
superheater, the temperature of superheat falls at once, 
and the feed must be reduced or shut off. 

Reference may be made to a few constructional details, 
to show that the design has been fully developed in 
respect to these. All joints are made metal to metal, no 
jointing material being employed. An important point 
is the rigid construction of the flanges, and the use of 
strong studs which quickly attain the temperature of the 
inside of the pipe, the relative expansion being thus a 
minimum. These joints never leak in service, and can 
be repeatedly disconnected without having to be 
refaced. Screw-down and sluice valves are so made 
that the valve and seat are pressed together as firmly 
as possible, suitable materials being used to avoid 
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excessive spreading under the high pressure. 











Sluice 





the pipe flanges. It will be noted that an extension 
pipe, connected to the valve gate, is placed between the 
two flanges when the sluice valve is opened, consider- 
ably reducing the frictional resistance. These sluice 
valves have been in operation at Witkowitz for three 
years, and have never become leaky. 

A further extension of the Karolinenschacht power 
station will be put into operation in the spring of 
1931. It will consist of two Léffler boilers, each 
having a maximum capacity of 75 tons of steam 
per hour, and a 36,000-kw. turbine. The design 
of these boilers, illustrated in Fig. 9, has been con- 
siderably improved and simplified, compared with that 
of the earlier ones. The combustion chamber, again 
completely surrounded with superheater tubes, has 
been somewhat increased in order to improve the 
radiation effect from the pulverised-coal flame. At the 
bottom ends of the loops of the radiation superheater, 
collecting chambers have been welded in, to allow the 
condensed steam, which collects here when starting 
up, to be blown off. By this means it will be possible 
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to reduce the time required to start up to a minimum. 


In addition, these will make it possible to remove 
any dirt which may accumulate, since this cannot be 
avoided during the erection of the loops. These collect- 
ing chambers are, of course, protected from the direct 
radiation of the flame. The coils of the after-superheater 


valves in the main pipes are usually of smaller bore 
than the connecting pipes, which does not cause any 
appreciable loss of pressure, while reducing the sizes of 
valves necessary. These points are clearly shown in 
Figs. 7 and 8, showing the two types of valve, and also 
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and of the feed-heater have also been consider- 
ably simplified, facilitating manufacture and much 
reducing the cost. Further, the heat transmission is 
improved, permitting the use of less heating surface, 
while the number of tube bends has been reduced as 
far as possible. The frictional resistance of the coils, 
and consequently the power required for the circulating 
pump, have been diminished to an important extent. 
The air heater has been removed from the boiler proper, 
and is placed at the wall of the boiler-house. 

The boilers at Karolinenschacht are fired with coal 
dust of poor quality. This dust is low in volatiles 
(7 per cent. to 10 per cent.) and has a high ash content 
(up to 35 percent.). It is ground wet ina central plant, 
and the moisture content has to be reduced from 40 per 
cent. to about | per cent., this being done in a drying 
tower using waste products of combustion. Good 
mixture with air is naturally required with such dust, 
and it has been found especially beneficial to use highly 
preheated air, which is introduced into the burners 
together with the fuel. The air for combustion is 
heated to about 300 deg. C. 

The burners are built into an air chest, the powdered 
coal falling through a cooled pipe on to a splash plate, 
and then taken up into the whirling current of air. The 
form of the burner will be readily seen from the photo- 
graph reproduced in Fig. 10. The air enters through the 
adjustable vanes shown, being thereby given a rotary 
motion, resulting in vortex or turbulent combustion. 
Considerable turbulence is used on starting up, to secure 
enhanced mixture of the fuel and air and so facilitate 
ignition. Subsequently, the vanes are adjusted to give 
a long flame extending the length of the combustion 
chamber. This adjustment can be made from the 
firing platform. The pulverised fuel is fed to the burners 
by means of wheels containing pockets, the delivery of 
which can be altered as required. The burners are 
equally suitable for use with unit pulverisers. 

While pulverised fuel results in certain convenience 
in regard to firing and regulation, as with other types 
of boilers, it is possible to get good regulation with 
stokers of suitable construction. Naturally only those 
designs would be considered which permit of easy 
adjustment and the use of hot air under the fire. A 
boiler fitted with a travelling grate is shown in Fig. 11. 

The above particulars should demonstrate that the 
Léfiier boiler is built so as to constitute a reliable steam 
producer, completely under control. It has also been 
shown that the construction can be so simple that it is 
comparable with that of any other boiler, even those 
for lower pressures. In conclusion, since first cost is 
a primary consideration in conjunction with absolute 
safety and reliability in operation, in deciding on the 
equipment of plants, it may be pointed out that the 
Léffier boiler is in the first rank in this respect. 











TRADE WITH EAST AFRICAN 
DEPENDENCIES. 


In common with almost every other part of the 
world, East Africa has suffered a trade depression 
during the past year, owing to the fall in the prices 
obtainable for her produce. The magnitude of the 
set-back was not, however, so great as might have 
been anticipated. Such times, troublesome to agricul- 
tural producers within the Dependencies and to the 
manufacturers and traders who supply their import 
requirements, afford an opportunity for the survey of 
former trading experiences and methods, with a view 
to their improvement and possible extension. We dealt, 
in our issue of February 27, on page 304, ante, with the 
recommendations of the Trade Mission to South Africa, 
which was organised with a view to regaining the lost 
share in the markets of the countries covered and their 
possible extension. Further information regarding the 
position of African trade is now made available by 
the preparation, by Colonel W. H. Franklin and Mr. C. 
Kemp, of a ‘‘ Report on the Economic Conditions in 
East Africa and in Northern Rhodesia, Nyassaland, 
and British Somaliland” for the Department of Over- 
seas Trade. This shows that there is a growing ten- 
dency to consider the markets of East Africa as a 
single economic unit, rather than as those of separate 
territories, a view in keeping with the expanding 
inter-colonial trade between the countries embraced 
in the East African Customs agreement. The diffi- 
culties of trading, however, have been greatly increased 
by keen foreign competition throughout the whole 
area, especially from Japan. Conditions of trading are 
in a state of change, since many large Continental pro- 
ducers are now endeavouring to deflect their business 
from the big importing organisations and to sell 
directly to the smaller distributing concerns. 

Abnormal rains in Uganda last year did heavy 
damage to the cotton crop, and resulted in a reduction 
of the yield from the estimate of 200,000 bales to an 
actual 125,000 bales, which could only command smaller 
prices than usual. In the up-country districts of 
Kenya, record crops followed three r seasons, only 
to find markets where prices had fallen considerably, 








Tanganyika, in addition to similar economic troubles, 
suffered the wash-away of an important section of her 
central railway line, delaying the distribution of 
imports for weeks and compelling many cancellations. 
Anxiety in Tanganyika was also further increased by 
the absence of business in Dar-es-Salaam from the 
Belgian Congo, formerly a good source of trade but 
now only capable of conducting business under credit 
terms usually impossible of acceptance. Zanzibar was 
in a completely different position ; it had firm markets, 
and increased imports were characteristic of its generally 
prosperous condition. Northern Rhodesia is rapidly 
developing her mineral resources; importation has 
increased, but the percentage obtained from the 
United Kingdom is decreasing. The extent of this 
fall in the last three years can be appreciated from the 
figures 48 per cent., 45 per cent. and 42-5 per cent., 
which represent the British participation in the succes- 
sively annual periods. Most classes of trade were 
affected, but the greatest drop, from 73-1 per cent. to 
30-8 per cent., was shown in the purchase of mining 
machinery, while iron and steel manufactures fell 
from 93-1 per cent. to 75-9 per cent. Trade in Nyassa- 
land was disappointing, but the new railway amalgama- 
tion arrangements for 1931 will doubtless have an 
important effect upon financial conditions. The 
Zambesi Bridge scheme will be proceeded with this 
year, and large expenditure on railway development is 
also anticipated. Somaliland is almost entirely depen- 
dent upon the port of Aden as a place of transhipment 
of European, Arabian, Indian, Abyssinian, East African, 
and Persian Gulf commerce. Traces of gold and 
platinum have been found in the Protectorate, and 
although assays have not been very encouraging, 
further efforts are being made in the hope of discovering 
further and better samples. Prospecting for oil is also 
in progress. 

British manufacturers held their own against compe- 
tition in the market for cement of standard specifica- 
tion, but Japan entered the market with a cheaper 
product of inferior quality, which is finding some favour 
for maintenance and repair work, if not for original 
construction. Sectional buildings, corrugated and flat 
galvanised sheets, are almost entirely supplied by the 
United Kingdom, while it is also pleasing to note that 
in recent development building programmes practically 
90 per cent. of the girders were of British origin. Baling 
iron is also a good British market, but nails, screws, 
and rivets are being obtained to an increasing extent 
from Germany and Belgium. Trade in railroad 
materials, especially rails and sleepers, has been lost. 
The share of the United Kingdom now amounted to 
but 10 per cent. of the requirements, as against 30 per 
cent. from Germany and the remainder from Belgium 
and Holland. On the sisal-growing estates, much 
business in transport machinery and plant has been 
lost by British manufacturers, through their trusting 
to correspondence with the estates or their agents, 
while a Continental concern has sent out a competent 
representative able to give advice and quotations on 
the spot, and so secured orders in spite of the natural 
preference for British goods. In non-ferrous metal 
manufactures, the United Kingdom has gained trade, 
mainly at the expense of Germany. Electrical machi- 
nery is a field where a loss of some trade was experienced, 
but 60 per cent. was still, roughly, our share, while 
cable was almost entirely a British market. The 
regaining of a lost share in the field of industrial 
machinery from Germany was commendable, but 
losses were recorded in some types of equipment, such as 
to France and the United States for pumps and to 
the latter for miscellaneous machinery. Though the 
importation of British motor-cars showed a slight gain, 
mainly in light machines for town work, there is little 
hope of ousting American producers from the heavy 
market until models of at least 20 h.p. are available to 
retail at about 400/., with ample provisions for main- 
tenance and service. 








THE INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
In ScoTLanp.—At the annual meeting of The Institution 
of Engineers and Shipbuilders in Scotland, held on 
April 14, Mr, A. Gilchrist was elected President for the 
period 1931-34. 





Tue Roya Sanirary InstirvutTe.—The preliminary 
programme of the 42nd Congress of the Royal Sanitary 
Institute, to be held at Glasgow from July 4 to 11 next, 
has now been issued. The president of the Congress is 
Sir Henry Mechan, who will deliver his inaugural address 
at 3 p.m., on July 6, in the Royal Technical College. 
The mornings of July 7, 8, 9 and 10 will be devoted to 
sectional meetings and conferences, to be held in the 
Royal Technical College, and visits and excursions will 
take place in the afternoons. All-day excursions are 
being arranged for Saturday, July 11. A Health 
Exhibition, in connection with the Congress, will be held 
in the MacLellan Galleries, Sauchiehall-street, from 
July 6to 11. Further particulars regarding the Congress 
and Exhibition may be obtained from the Secretary of 
the Institute, 90, Buckingham Palace-road, London, 
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THE CORROSION OF PRESERVED- 
FRUIT TINS. 


Wrruin the last few years, a start has been made 
on preserving and exporting a number of British 
fruits, notably strawberries and raspberries. So far, 
it seems to have given satisfactory results, and when 
the short season during which fruit such as strawberries 
can be picked is remembered, and the large propor- 
tion of the crop that ordinarily is wasted, it seems 
reasonable to expect that encouraging results in 
preventing this waste and turning it to economical 
account are likely to follow. This movement must add 
something to the demand for engineering products, 
and it is of interest, therefore, to know that the Food 
Investigation Board of the Department of Scientific 
and Industrial Research has had investigations on 
canning in progress for the last three years at their 
Low-Temperature Research Station at Cambridge. 
The first of its special reports has now been published,* 
containing an account of the principal work on the 
corrosion of tin cans that has been done previously, 
and a description of the researches on that subject 
which have been carried out at the laboratory during 
the last three years. 

It is well known that tins in which foodstuffs are 
preserved will occasionally become “blown.” This 
may arise through fermentation or bacterial action, 
and tins so affected are recognised as being eminently 
dangerous to health. A similar appearance, however, 
may be produced by the corrosive attack of the contents 
on the tin-plate container, and though such attack 
may not necessarily involve danger, such as those due 
to some bacterial! processes, the difficulty of distinguish- 
ing between the two is sufficient to make such tins 
unmarketable. Any foodstuffs containing organic 
acids may give rise to these “ hydrogen swells,” or less 
commonly to actual perforations. Up till now, it is 
thought generally that they are less in this country 
than they are in the United States, but, according to 
the report, there is no evidence to show that this arises 
through superior materials or methods used by British 
canners. It is thought more likely to be due to the 
lower temperatures prevailing in this country, and 
the comparatively limited variety of fruits packed. 

The bulk of the work was done on a typical mild 
steel, such as is used for tin-plate making, both tinned 
and also made ready for tinning up to the white 
annealed stage. Comparative tests were also made 
with Armco iron and with the steel sheets in various 
stages of manufacture. Among other results it was 
found that the extent of surface finish, as deter- 
mined by the grade of emery with which the steel 
was ground, had a material effect on its resistance to 
corrosion, though no advantage was gained by giving 
a high polish to the metal. Some experiments seemed 
to show that, when comparison strips were not merely 
freed from grease by chemical cleaning but also from 
the oxide film by means of emery cloth, the cold- 
rolled material showed a much greater resistance to 
corrosion than the hot rolled, black annealed, or cold 
rolled. The Armco sheet also showed a much higher 
resistance than the mild steel, when both had been 
subjected to the same emery treatment. It was shown 
also that surface defects, such as scratches, accelerate 
the development and increase the extent of corrosion. 

A remarkable result was that the greatest trouble 
was caused by products of low acidity, such as 
white cherries. With these fruits, the presence of 
oxygen had a particularly marked effect in increasing 
the extent and rate of corrosion, and one important 
conclusion is that, for such fruit in particular, special 
stress must be made on evacuating the air com- 
pletely when sealing the can, as well as avoiding the 
presence of other oxidising agents. The effect of 
adding acids to fruit of low acidity was illustrated in 
one set of experiments on black cherries and prunes. 
In these, one set of cans was packed in plain syrup, 
and the other had an addition of acid, the acid syrup 
being added practically boiling and the cans being 
exhausted for 8 minutes to 10 minutes, then cooked 
in the normal way in an open tank, and cooled and 
stored at 25 deg. C. It was found, after six months, 
that while the bulk of the unacidified controls developed 
hydrogen swells, none whatever was found among the 
acidified cans, which, in addition, showed an improve- 
ment in the colour and the flavour of the product. 








Royat Society oF Arts COMPETITION OF INDUSTRIAL 
DeEsians.—On page 453 ante, we gave particulars of the 
eighth annual open competition of Industrial Designs, 
organised by the Royal Society of Arts, John-street, 
Adelphi, London, W.C.2. We now learn that, after the 
judging which takes place in July, the prize and accepted 
designs will be exhibited to the public at the Imperial 
Institute, South Kensington, S.W.7, from August 1 to 31 
next. 





* Food Investigation: Special Report No. 40. The 
Corrosion of the Tin-Plate Container by Food Products. 
By T. N. Morris, M.A., .-— "3 and J. M. Bryan, B.Sc. 
H. M. Stationery Office. Price le. 6d. net. 


























APRIL 24, 1931.] 


ENGINEERING. 





541 








LABOUR NOTES. 


Tue Bill which the Miners Federation of Great 
Britain have drafted in collaboration with the Miners’ 
Parliamentary group, proposes to amend the Minimum 
Wage Act of 1912 in several important respects. It 
seeks to bring within the scope of the new measure all 
workers in and about mines, and to secure to them a 
national minimum wage not less than that which 
existed in 1914, plus the increase in the cost of living. 
A guaranteed weekly minimum wage is also proposed. 
According to Mr. Cook, a national campaign is to be 
launched with the object of enlisting the support of the 
entire trades union movement for the Bill. 





Last week’s meetings of the joint committee of 
engineering employers and engineering trade unionists, 
appointed to consider the question of working con- 
ditions, did not make the headway expected, largely 
because the men’s representatives had only limited 
authority to negotiate. The negotiations were, accord- 
ingly, adjourned until next week in order to enable them 
again to consult the executive councils concerned. A 
meeting of these central bodies took place in London 
yesterday. At the time this issue of ENGINEERING 
goes to press, no official news of its decisions is available ; 
but it is fairly generally realised in Labour circles 
that, if the negotiating committee is not given fuller 
powers, the Engineering and Allied Employers’ National 
Federation will proceed to give effect to the new 
conditions. 





The trade unions, which have been invited by the 
Shipbuilding Employers’ Federation to discuss, in Lon- 
don to-day, the state of the shipbuilding industry, are 
practically the same bodies as are in negotiation with 
the Engineering and Allied Employers’ National 
Federation. So far nothing has been officially divulged 
regarding the proposals of the shipbuilding employers. 
but, as there is nothing at all obscure in the position 
of the industry, trade union representatives can hardly 
be in any real doubt about them. British shipbuilders 
and British ship-repairers cannot obtain profitable work, 
largely because their labour costs are higher than those 
of their foreign rivals. Trade union funds are likewise 
low and trade union unemployment figures high, 
because these same British shipbuilders and British 
ship-repairers cannot get such work. The cure for the 
common trouble must be as obvious to the men as 
it is to the employers. 





At the end of March, 22,625 members of the Boiler 
Makers and Iron and Steel Shipbuilders’ Society were 
‘* signing the books,” as compared with 21,973 at the 
end of February. The number of members in receipt 
of superannuation benefit increased from 4,864 to 
4,866, and the number in receipt of sick benefit de- 
creased from 2,589 to 2,505. The expenses for March 
were 9,8231. 5s. 7d.; in February they were 9,7531. 
18s. 4d. 


On April 13, the numbers of persons on the registers of 
employment exchanges in Great Britain were 1,862,991 
wholly unemployed, 583,306 temporarily stopped, and 
114,757 normally in casual employment, making a 
total of 2,561,054. This was 19,976 fewer than on 
March 30, 1931, but 900,741 more than a year before. 
Figures are not available in respect of April 6, 1931. 
Of the total number, 1,867,862 were men ; 70,610 boys ; 
564,237 women, and 58,345 girls. 








During March, the average numbers of persons on 
the registers of employment exchanges in Great 
Britain were 1,882,148 wholly unemployed, 627,664 
temporarily stopped, and 115,606 normally in casual 
employment, making a total of 2,625,418, of whom 
1,781,383 were men aged 21 and over, 150,819 men 
aged 18 to 20, 68,633 boys aged 14 to 17, 478,074 
women aged 21 and over, 90,146 women aged 18 to 20, 
and 56,363 girls aged 14 to 17. 





During the five weeks ended March 30, the number 
of vacant situations filled through the employment 
exchanges and juvenile employment bureaux was 
201,113. Since the beginning of the year 509,793 vacant 
situations have been filled, 69,513 more than in the 
corresponding period of last year. 





In the latest Monthly Trade Report of the United 
Pattern Makers’ Association, Mr. Findlay, the general 
secretary, states that the organisation’s unemploy- 
ment figures continue to increase. The total has risen 
to 2,564 “‘ with reports from Sheffield, Wolverhampton, 
Rochdale and Stretford still to come in.” The number 
of members is 11,249. 





Alluding to the recent decision to re-adjust the 
finances of the organisation, Mr. Findlay says that 


increase contributions and reduce benefits more than 
the Executive Council and officials. Despite the 
severity of the measures taken, only 13 branches 
“* have raised the issue whether the necessity for accept- 
ance is inevitable and 10 branches and 
one member have felt obliged to protest against the 
reduction being applied to the superannuated members.” 
‘“‘ This is sure proof,” it is added, ‘‘ that the members 
believe that if there had been the slightest chance of 
carrying on without either increase of contributions 
or reduction of benefits, it would have been grasped 
with both hands by the Executive Council.” 





The annual report of the United Pattern Makers 
Association states that, in 1930, the membership 
increased by 163. The total at the end of the year was 
11,279. Of these, 9,367 were ordinary members, 688 
apprentice members, 930 honorary members, and 294 
trade protection members. The gross income was 
110,4711. 5s. 3d., and the gross expenditure 124,0891. 
9s. ld.; the corresponding figures for 1929 were 
76,8511. Os. 4d. and 69,1581. 5s. 8d. The net trade 
union income was 47,8301. lls. 8d., as compared with 
49,3351. 13s. 10d., and the net trade union expenditure 
58,2761. 14s. 7d., as compared with 42,245]. 12s. 10d. 
Trade benefit cost 25,866/. 7s. 5d.; management, 
10,7321. lls. 5d.; superannuation benefit, 12,0091. 
19s. 4d., and sick benefit 7,688]. lls. 7d. The assets 
show a balance of 72,1641. 6s. 2d. Adverse balances 
at branches (5,3991. 4s. 7d.), and political fund 
(1,1491. 17s.) have, however, to be deducted, leaving 
“an actual balance of 65,6151. 4s. 7d. for the general 
purposes of meeting the cost of benefit and adminis- 
tration.” Of that balance, 4,452/. 7s. 6d., it is added, 
‘‘ definitely and decidedly belongs to the members 
of the auxiliary sick and funeral benefit fund only, 
and will be conserved by E.C. for those members.” 
“The superannuation reserve fund balance,” Mr. 
Findlay goes on to say, “‘ was specifically formed for 
just such an emergency as has arisen at this time, 
and it might be well to say that just as in 1922 our 
general fund, from which‘ trade, sick and _ super- 
annuation benefits and administration are paid, was 
exhausted, and we had to borrow, or make use of the 
money standing in the name of the contingent, 
assistance, tool insurance, auxiliary sick and funeral 
fund, and also a portion from the superannuation 
reserve, so we are again in' similar straits, and we have 
once more had to have recourse to that convenience 
as being more satisfactory and less costly than an 
overdraft at the bank.” 





In the conclusion to his ‘‘ Remarks,’ Mr. Findlay 
states that 1930 has been a disappointment to him. 
‘“*T did not,” he says, “‘ expect the millennium; neither 
did I expect to see the bottom drop out of our industry. 
I had hoped to see an approach to Russia with a 
consequent increase of our production going there 
in return for their surplus of natural products coming 
here. I am firmly convinced that there is a mutual 
advantage to be derived by the workers from such 
an agreement as ought to be, and I feel sure, could be, 
arranged were the financial interests of these people, 
who do not consider the workers other than as pawns 
in their game, not too powerful. I long and work for 
the day when that power will be harnessed by, and for, 
the service of the people as a whole, and not for a 
favoured few.” 





‘“* J. R,” who contributes the editorial notes to the 
April issue of the Electrical Trades Union’s Journal, 
says that there was little, if any, improvement in the 
state of trade during March. “It cannot be said,” 
he proceeds, ‘‘ that there is not more installation work 
going on in the industrial centres; actually, there is 
an immense added amount of installation work being 
done in rural areas, due to the extension of the electri- 
cal grid system. The real fact seems to be that 
there are more workers coming into the industry 
than can be absorbed, and this is a point which will 
require the careful consideration of the best brain 
in the E.T.U., in order to find some solution of this 
rapidly growing problem. There is, of course, one 
other important factor, namely, that much of this 
surplus labour would be absorbed, if the state of trade 
in other industries was such that they could extend 
or improve their electrical plants, as they would 
naturally do if they had the necessary finance to carry 
out the improvements which would bring their works 
and plant more up to date. It does seem remarkable 
that the improvements the employers’ associations 
state are necessary if they are to compete in the world’s 
markets are not carried out because of the so-called 
fact that they cannot get capital on account of the 
state of the various industries, while at the same time 
there was never so much capital lying idle in this 
country. So much is this the case that many of the 


facturers, and then complaining of the taxes they 
have to pay on account of our unemployed.” 





The Ministry of Labour Gazette states that employ- 
ment during March showed a slight improvement on 
the whole. This was the result mainly of the seasonal 
revival of employment in the building and clothing 
trades, and of the recent improvement in the textile 
industries. Among workpeople insured against un- 
employment in Great Britain and Northern Ireland, 
the percentage unemployed in all industries taken 
together was 21-5 at March 23, 1931, as compared with 
21-7 at February 23, 1931, and 13-7 at March 24, 1930. 
For males alone the percentage at March 23, 1931, 
was 22-7, and for females 18-4. At February 23, 
1931, the corresponding percentages were 22-6 and 
19-6. On March 23, 1931, there were approximately 
9,267,200 insured persons, aged 16 to 64, in work in 
Great Britain. This was 42,300 more than a month 
before, but 713,800 less than a year before. 





At March 23, 1931, there were 1,859,526 persons on 
the registers of employment exchanges in Great 
Britain who were out of a situation. This was 29,190 
less than a month before, but 723,758 more than a year 
before. The total included 1,358,412 men, 53,243 
boys, 403,704 women, and 44,167 girls. It was made up 
approximately of 1,303,400 insured persons who had 
paid at least 30 contributions during the preceding 
two years, and therefore satisfied the full contributions 
condition for the receipt of unemployment benefit ; 
463,650 insured persons who had paid less than 30 
contributions during the preceding two years; and 
92,470 uninsured persons. The claimants for benefit, 
numbering 1,694,266, included 229,388 men, 5,813 
boys, 44,447 women, and 2,964 girls who had been on 
the register for less than one month. 





There were registered as unemployed in Great Britain 
428,211 men, 13,968 boys, 151,835 women, and 10,075 
girls who were on short time or were otherwise sus- 
pended from work on the definite understanding that 
they were shortly to return to their former employ- 
ment. The total of 604,089 was 9,603 less than a 
month before, but 196,660 more than a year before. 
Of persons who normally seek a livelihood by means 
of jobs of short duration there were on the registers 
in Great Britain 114,062 men, 299 boys, 2,123 women, 
and 19 girls; these are mainly employed in dock, 
harbour, river and canal service. The total of 116,503 
was 1,253 more than a month before, and 20,901 more 
than a year before. 





There was a further seasonal improvement in the 
building trade, public works contracting, brick and 
tile manufacture, and the clothing industries. The 
numbers unemployed also decreased in most of the 
textile industries, and in pottery, glass bottle, pig-iron 
and tinplate manufacture. There were increases, 
however, in the numbers unemployed in coal mining, 
iron and steel manufacture, engineering, shipbuilding 
and ship-repairing, and the leather trades. 





In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported during March resulted in an 
estimated decrease of over 96,0001. in the weekly full- 
time wages of about 820,000 workpeople, and in an 
increase of nearly 2,000/. in those of 30,000 workpeople. 
The reductions mainly occurred in the mining, metal, 
transport, and textile industries. The principal body 
of workpeople affected in the mining group consisted 
of coal miners in South Wales and Monmouthshire, 
for whom there was a reduction in the district percen- 
tage addition to basis rates equivalent to 6} per cent. 
on current rates. Reductions in the metal and trans- 
port groups chiefly concerned railway employees, those 
in the workshops having a deduction of 4} per cent. 
applied to their earnings, while the earnings of most 
other classes were made subject to an all-round deduc- 
tion of 24 per cent., with a further deduction of 2} per 
cent. on earnings in excess of 40s. per week. Other 
workpeople who sustained reductions included coal 
miners in Warwickshire, electrical cable makers, bobbin 
and shuttle makers, and hosiery workers in the Mid- 
lands. 





The number of trade disputes, involving stoppages of 
work, reported to the Department as beginning in 
March, was 28. In addition, 14 disputes which began 
before March were still in progress at the beginning 
of the month. The number of workpeople involved 
in all disputes in March (including workpeople thrown 
out of work at the establishments where the disputes 
occurred, but not themselves parties to the disputes) 
was about 28,200, and the aggregate duration of all 





people with money to loan are loaning it to our foreign 





no member of any branch regretted the necessity to 





competitors, to the detriment of the British manu- 





disputes in March was about 175,000 working days. 
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ALUMINIUM-ALLOY MOTOR LAUNCH 


Tue employment of some material other than steel or 
wood for the construction of small boats and launches 
would have considerable advantages in certain cases, 
especially if increased lightness and greater freedom 
from corrosion and similar damage could thereby be 
secured. The obvious substitute for this purpose 
would, of course, be either aluminium or one of its 
alloys, but, unfortunately, many of these materials 
are neither highly resistant to sea water, nor to atmos- 
pheres that may be damp or heavily charged with 
gaseous effluents. Moreover, their erection requires 
some expert knowledge, if any inherent advantages 
they may possess are not to be diminished. Consider- 
able interest therefore attaches to the launch which 
has been built by Messrs. The Birmingham Aluminium 
Casting (1903) Company, Limited, Smethwick, near 
Birmingham, since this is constructed throughout of 
Birmabright aluminium alloy. Before dealing with the 
launch itself it may be mentioned that this material is 
a high-percentage aluminium alloy containing some 
magnesium, but very little silicon. It has high 
corrosion-resisting properties, and has already been in 
use for some years in the form of castings, extruded 
angles, rods and bars, and seamless-drawn tubing for a 
variety of purposes, especially in the chemical industry. 
It is stated to derive its resistance to corrosive action 
from the formation of a fine protective film while, 
when subjected to anodic oxidation, a hard and 
tenaciously adhering sheath can be produced, which is 
highly impenetrable. It is also said to remain bright 
under the worst atmospheric conditions and, when cast 
in sand, has a clean bright finish, as well as being free 
from porosity. It can be welded autogenously in the 
sheet, extruded and drawn forms, while its machining 
properties are good. As an indication of its physical 
properties, it may be stated that Birmabright chill-cast 
bars have an ultimate stress of 14 to 15 tons per square 
inch, with a yield point of 6 tons to 7 tons, and an 
elongation of 14 per cent. to 20 per cent. Their Brinell 
hardness number is 58. 

The launch, to which we have referred above, is 
known as Miss Birmabright, and is illustrated in Figs. 1 
and 2, the former being a side elevation, showing 
its general construction. It is 22 ft. long between 
perpendiculars, with a 6-tt. beam, the depth being 3 ft. 
and the draught 1 ft. 9 in. The propelling equipment 
consists of an 18-50-h.p. Morris-Commodore engine, 
and accommodation is provided for 10 persons, eight in 
the aft cockpit and two on the stern bench. In 
addition, there is room for the driver and bowman in 
the engine space. All the bollards, fairleads, cleats and 
other fittings are made of Birmabright alloy and are 
secured by bolts of the same material. 

The hull is of the vee-bottom type, the whole of the 
framing, which is shown in course of construction in 
Fig. 3, on the opposite page, being made up of light 
castings, which are butted down on to the keel. The 
transom, which can be seen in Fig. 4, is also cast, as 
are the engine bearers, which are illustrated in Fig. 6, 
and the stern tube, shown in Fig. 5. 





so as to obtain a maximum of strength. Each of the 
frames comprises two separate castings, which incor- 
porate the beam knees and lugs to take the seats, as 
well as the floor plates, reverse bars and the lug con- 
nections for the engine girders. Special provision is | 
also made for the stern-tube connection and the water- | 
tight-bulkhead glands. The breast hook is cast integral 
with the stem head, while the stern-tube boss is also | 
cast in one piece with the stern frame, and is provided 





The remaining | 
constructional parts are formed of extruded sections, | 














Fig. 2. 


with a special bracket, to which the transom is con- 
nected, as well as with flanges to which the bottom 
plating is riveted. Extension lugs are fitted at the 
chines and in way of the side stringers to facilitate 
the connection of these members to the stern. The 
hull is tied longitudinally by angle-section gunwale 
bars, chines and stringers, the latter being of flat 
section, so that they form ribbands, which are let in 
flush with the surfaces of the transverse frames. These 
frames are joggled to enable this to be done. As will 
be seen from Fig. 6, there are two stringers on each side 
of the centre line in the bottom and one on each side 
of the top sides. Similar stringers are also used in the 
deck framing. The deck beams are independent 
castings, which are joggled in way of the stringers and 
are riveted to the beam knees, the latter being cast 
integral with each frame. The same illustration shows 
the engine bearers, which cover six frames and are 
stepped back on to the aftermost one of the series to 
increase the strength. The boat is provided with three 
watertight bulkheads, so that the hull is divided into 
four compartments, the foremost and aftermost of 
which are fitted with watertight doors. These bulk- 
heads are of Birmabright plate, and are secured to 
the frame by rivets and stiffened by angle-section 
stiffeners, which are placed at about 14 in. centres. 
The coamings are of extruded section, while the break- 
water is cast and has a lug connection to the fore 
deck and a flange at the top to take the capping. 

The shell and deck are plated with high-tensile 


| Birmabright alloy sheets of No. 12 gauge, which were 
| shaped to the framing, this work forming the part of the 


construction on which the greatest care had to be 
expended. These sheets were pulled up ¥ in. and 
secured to the framing by rivets of the same material, 
the rivets being finished flush on the outside of the 
deck and topsides and slightly full throughout the 
bottom. The only exceptions to the universal employ- 
ment of rivets are at two inaccessible places right 





forward, where two 38-ton aluminium-bronze bolts 
were used. The various plates butt together, the joints 
between them being made with Heldtite or thin glue, 
no caulking being employed. The maximum area of 
unsupported plate in the launch is 12 in. by 10 in. 
On the completion of the plating, the boat was filled 
up to the underside of the gunwale with water and 
showed no signs of leakage, while during trials which 
have taken place on the Thames off Putney and West- 
minster, it has proved to be seaworthy and dry running. 
An important advantage claimed for this construction, 
compared with wooden boats, is that the framing and 
plating can be produced in knock-down form, so that 
they can be exported at economical rates for re-erection. 
It may be added that Messrs. The Birmingham Alu- 
minium Casting (1903) Company have also designed a 
16-ft. boat, of which the whole hull is made up of 
Birmabright castings, the shell being cast in two pieces, 
which are riveted together, while the transom is a 
separate one-piece casting, which is suitably stiffened 
by horizontal and vertical webs, and is riveted to a 
flange cast into the after end of the two halves of the 
shell. The deck is also made up of two castings. 








MARKET FOR Motor CYCLES IN THE ARGENTINE.— 
British firms interested in the export of motor cycles to 
the Argentine, and desirous of securing a copy of a 
report on the subject prepared by the Department of 
Overseas Trade, 35, Old Queen-street, London, S.W.1, 
should communicate with that Department, quoting 
Reference No. G.X. 10,240. 





THe Farapay MeEpat.—The Faraday Medal will be 
presented to Mr. Charles H. Merz at the ordinary meeting 
of the Institution of Electrical Engineers, to be held on 
April 30 next, at 6 pm. This will constitute the tenth 
award of the Medal. The presentation will precede the 
twenty-second Kelvin lecture, which will be delivered 
by Professor W. L. Bragg, F.R.S., on ‘“‘ The Architecture 
of Solids.” 
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Fia. 3. FRAME UNDER CONSTRUCTION. 
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Fie. 5. Cast STERN-TUBE. 





Fie. 4. FRAME SHOWING Cast TRANSOM. 


BREAKWATER CONSTRUCTION IN 


PORT ARTHUR HARBOUR. 


THUNDER Bay on Lake Superior, with its two 
contiguous towns Port Arthur and Fort William, is 
the natural terminus of the 1,215-mile water journey 
westwards from Montreal, and is a reasonably protected 
roadstead, with a comparatively small wave action 
(10 ft. is the maximum allowed for in design) and 
practically no tides, although seiches of a few feet 
rise and fall within a few hours have been known to 
occur due to barometric variations over the lake. It is 
open for only eight months in the year, and ice forms 
to a thickness of 36 in., so that the breakwater problem 
to be solved arises mainly from considerations of strength 
against the ice break-up, cost, and an appallingly poor 
bottom, which in many places consists of large areas, in 
some 30 ft. of water, of soupy silt from 30 to 60 ft. thick, 
overlying a hard pan. Mr. F. Y. Harcourt, M.E.I.C., 
of the Department of Public Works, has recently 
described, in The Engineering Journal, the development 
of the breakwaters which have been, and are being, built 
to make a protected open harbour. They are necessary 
because the towns are built right down to the lake 
front, and it is interesting to note how the steady in- 
crease in distance between the breakwaters and the 
shore line, demanded by increase in ship sizes and 
traffic, has raised the cost as a result of deeper con- 
struction from 97 to 290 dols. per lineal foot. 

Two types of breakwater are now established. One, 
a rock-filled timber crib resting on piles, the whole 
capped with a monolithic concrete wall is used where 
the silt layer is thin, while one of the rubble-mound 
type is employed where it is thick. 

Piles for the former are of spruce, pine, and tamarack, 
not less than 12 in. diameter at the cut-off, and from 
30 ft. to 65 ft. long, driven in bents of 5 across the 30-ft. 
width of the timber crib, each calculated to be suitable for 
24-5 tons load, and the whole carrying an open grillage 
upon which the crib rests. They were driven and;cut in 





both summer and winter, a 27-ft. channel being cut 
in the ice in the latter case, and were cut in a horizontal 
plane 20-5 to 23-5 ft. below normal water level. The 
cribs were 100 ft. long, 30 ft. wide and from 18-5 to 
22-5 ft. high, close faced on all sides, and with bottom 
chords on 4 ft. centres to rest on the pile bents. They 
were sunk by the weight of the footing blocks of concrete 
upon which the capping rested. When accurately 
in place, they were filled with gravel and small 
stone which ran right through to the bed, and rip-rap, 
of weights from 4 ton to 4 tons, was dumped against 
both sides practically up to front line. The type is 
apparently satisfactory. 

For the rubble-mound type, rocky bluffs on the near 
foreshore provided plenty of material, and the first 
(1911) specification covered a height above L.W.L. 
of 8 ft., a W.L. width of 48 ft., and side slopes of 1} to 
1, the whole consisting of (1) a core of quarry run to 
8 ft. below water, 50 per cent. to be not less than 1 ton, 
(2) a protecting course on top and sides of rubble— 
4 tons to 6 tons—30 per cent. to be not less than 6 tons, 
(3) a covering course 3 to 34 ft. thick over the top— 
6 tons to 10 tons—50 per cent. to be at least 8 tons and 
25 per cent. at least 10 tons, but the first settlement of 
the bed merged the first two classes, and the class (2) 
was therefore omitted. In the latest work, as a 
result of the observations carried out on the existing 
rubble mounds, the cross-section has been greatly 
reduced, to 14 ft. top width, W.L. width 30 ft., height 
above M.W.L. 7 ft., and a large amount of material is 
now gathered by a dipper dredge working among the 
submerged talus fallen from the foreshore bluffs. The 
material is dumped by several methods, pocket-dump 
scows, deck-dumping scows, scows loaded by side 
tipping trucks, train dumping from trestles, and placing 
by clam-shell dredger. There does not appear to be 
any substantial discrepancy in the costs of the various 
methods, provided each is employed where it is best 
adapted. It is believed that, for the core, below wave 
and frost line, almost any material will’do, from a 








pian et thd 


Fie. 6. ENGINE BEARERS. 


coarse gravel up, and in fact a considerable amount of 
shale has actually been used, spread in thin layers under 
careful supervision. In searching for the 6 to 10-ton 
rocks, a specially designed derrick barge with a carrying 
capacity of 630 tons was used, and a range of 75 miles 
radius was covered, the rocks being picked up and 
placed by a novel 5-fingered grab; even for the 
smaller stuff gathered by the dipper dredge, the haul 
was often as much as 30 miles. During one winter, the 
experiment was tried of laying a railway over the 
ice, and so dumping during the whole year, but it will 
not be repeated, since time is not sufficiently pressing, 
and, in any case, the alignment piles have to be re- 
driven as soon as the ice breaks up, carrying them with 
it, so that the time actually gained by winter dumping is 
relatively small. 








BririsH Propuction oF Pia [Ron anD STEEL.—The 
monthly memorandum issued by the National Federa- 
tion of Iron and Steel Manufacturers, Caxton House, 
Tothill-street, London, S.W.1, shows that the number of 
blast furnaces in operation at the end of March was 81, 
which total was identical with that for the beginning 
of the month. The production of pig iron during March 
amounted to 357,100 tons, compared with 318,200 tons 
during the shorter month of February, and 665,800 tons 
in March, 1930. The March output of steel ingots and 
castings totalled 500,100 tons, against 486,400 tons in 
February, and 826,100 tons in March, 1930. 





Tue British WATERWORKS AssociIATION.—The sum- 
mer meeting of the British Waterworks Association will 
be held at Belfast in the week commencing July 20 next. 
The executive committee will meet on July 21, and the 
annual meeting of the Association and the reading of 
papers will take place on July 22 ; the annual dinner will 
be held on the evening of that day. On July 23, a visit 
will be paid to the new reservoir in the Silent Valley, 
Mourne Mountains, and visits of inspection to other 
places of interest will be arranged for July 24. The 
offices of the Association are at 173, Rosebery-avenue, 
London, E.C.1. 
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TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, the 
reference number given being quoted in each case. 


Waterworks Materials—The supply, delivery, and 
mounting of pumps, filters, piping, accessories, etc., 
and the laying down of a water-main system at d’Akhmin. 
The Egyptian Ministry of the Interior, Cairo; June 25. 
(Ref. No. G.X. 10,315.) 

Scouring Machine-—The supply of one ‘scouring 
machine for scouring hanks of worsted carpet yarn. 
The Egyptian Ministry of Education. Cairo; June 1. 
(Ref. No. F.X. 1,102.) 

Water Mains.—The supply, at Chebin-el-kom, of 
220 m. of steel socketted pipes, 250 mm. in internal 
diameter, and from 6 to 9-5 m. in length; 240 m. of 
125-mm. diameter pipes; 70 m. of 125-mm. cast pipes ; 
and 8 m. of 100-mm. steel pipes, together with fittings. 
The Egyptian Ministry of the Interior, Cairo; May 20. 
(Ref. No. G.X. 10,320.) 

Cycle and Motor-Cycle Parts.——The supply of motor- 
cycle and pedal-cycle parts and accessories in accordance 
with South African Police indent No. 92. The require- 
ments include chains, handlebar grips, and headlamp 
burners, The Union Tender Board, South Africa; May 
22. (Ref. No. G.X. 10,321.) 

Miscellaneous Materials.—The supply of ironmongery, 
lubricants, wick, acetylene-lighting, and autogenous- 
welding material, various chemicals, etc. The Chilean 
State Railways; May 13. (Ref. No. C.X. 3,530.) 

Sewerage Installation—The supply, laying, jointing 
and testing of a cast-iron main of 5-in. internal diameter, 
complete with valves, chambers, washout pipes, etc., 
the construction of a concrete ejector chamber, and 
accessories, also settling tanks, sludge pipes and valves, 
sludge beds and distributing channels, for El Arish 
Barracks, The Egyptian Ministry of Public Works, 
Main Drainage Department, Cairo; June 16, (Ref. No. 
G.X. 10,325.) 

Artesian Well, Pumps, Etc.—The boring of an artesian 
well; the supply, delivery, and mounting of pumps, 
filters, piping, accessories, and the laying down of a water 
main system at Deirut. The Egyptian Ministry of the 
Interior, Cairo; June 15, (Ref. No. G.X. 10,327.) 

Machine Tools and Equipment.—The supply of a 
punching and shearing machine, a 50-kg. power hammer, 
a wood moulding machine, an R.V. grinding machine, 
and an electric blower for five forges, required for use in 
workshops at the port of Casablanca, La Manutention 
Marocaine, Casablanca, Morocco; May 15. (Ref. No. 
A, 10,884.) 

Motor Fire Pumps.—In connection with the tender for 
eight small tnotor fire pumps, invited by The Egyptian 
Municipalities and Local Commissions Section, Cairo, 
and referred to in ENGINEERING on page 206 ante, we 
now learn that the closing date has been postponed 
from March 3 to May 16. (Ref. No. G. 10,331.) 











NATIONAL “ SAFeEty First’? AssociatTion.—A special 
** Safety ’’ campaign is being organised, by The National 
“Safety First’’ Association, 119, Victoria-street, 
London, 8.W.1, during Safety Week, which takes place 
from May 11 to 16, 

ROLLING Stock FoR SoutH AFRICAN RaAILWays.— 
The Department of Overseas Trade has received, from 
H.M. Senior Trade Commissioner in South Africa, copies 
of the standard type specifications and drawings, as 
issued by the South African Railways and Harbours 
Administration, for first-class main-line coaches, type 
C.23, 3 ft. 6 in. gauge. United Kingdom firms desiring 
to peruse these documents should apply to the Depart- 
ment, at 35, Old Queen-street, London, S.W.1, quoting 
Reference No. G.X. 10,316. 

MopEL Rarways.—If there are yet any engineers 
who associate model locomotives with the crude clock- 
work) productions of the not-far-remote past, a visit to 
the Model Railway Exhibition, held from April 14 to 18, 
at the Central Hall, Westminster, should have removed 
such impressions. This exhibition, which was promoted 
to celebrate the twenty-first anniversary of the Model 
Railway Club, supplied many illustrations of the prac- 
tical value of the interesting hobby that the club fosters. 
The exhibits could, broadly, be divided into two classes : 
amateur work produced by members of the club, and 
the professional work on the commercial stands. The 
former showed considerable constructive skill in many 
instances, and the collection generally was interesting as 
the field chosen was wide ; thus, there were not only 
models of historical locomotives, such as those of Murray 
and Blenkinsop, and Trevethick, but foreign loco- 
motives and unusual types of transport wagons, loco- 
motive coaling plants, and other railway rolling-stock and 
appliances were on view. The signalling and track 
sections were very well done and the models of complete 
trains, e.g., the Cornish Riviera Express, fascinating 
from their realism. The largest single model was shown 
by the Canadian Pacific Railway, and was a 4-6-4 engine 
to a scale of 2 in. to the foot—that is, with a 9}4-in. 
gauge. Of the commercial displays, all that need be 
said is that the models and parts showed an increasing 
fineness and accuracy which is wholly commendable 
The Association Frangaise des Amis des Chemins de Fer 
had, along with some models, a most interesting collec- 
tion of photographs of early French locomotives, 





BOOKS RECEIVED. 


United States Bureau of Mines. Bulletin No. 327. Potash 
Bibliography to 1928 (Annotated). By J. F. T. Brer- 
LINER. [Price 90 cents.] No. 329. Agglomeration 
and Leaching of Slimes and other Finely Divided Ores, 
By J. D. Suttrvan and A, P. Towne. [Price 15 cents.] 
No. 331. Permissible Methane Detectors. By A. B. 
Hooker and others. [Price 10 cents.] Washington : 
Government Printing Office. 

Money versus Man. By FreprericK Soppy. London: 
Elkin, Mathews and Marrot. [Price 3s. 6d. net.] 

Mining Year Book, 1931. By Watrer E. SKINNER. 
London: Walter E. Skinner. [Price 20s. net.] 

Kreiselrader als Pumpen und Turbinen. Vol. I. Grund- 
lagen und Grundziige. By WILHELM SPANNLAKE. 
Berlin: Julius Springer. [Price 29 marks. ] 

Elements of Engineering Geology. By H. Ries and 
Tuomas L. Watson. New York: John Wiley and 
Sons, Inc. London: Chapman and Hall, Limited. 
[Price 18s. 6d. net.] 

Proceedings of the American Society for Testing Materials. 
Vol. XXX, 1930. Part I.—Committee Reports. Tenta- 
tive Standards. Part I1.—Technical Papers. Phila- 
delphia : Offices of the Society. [Part I, price 6 dols. 50. 
Part II, 6 dols.] 

United States Geological Survey. Bulletin No. 821-B. 
A Geologic Survey of the Madden Dam Project. Alha- 
juela, Canal Zone. By F. REEvEs and C. P. Ross. 
[Price 40 cents.] Water Supply Paper No. 622. 
Surface Water Supply of the United States, 1926. 
Part II. South Atlantic Slope and Eastern Gulf of 
Mexico Basins. [Price 20 cents.] No. 644. 1927. 
Part IV. St. Lawrence River Basin. [Price 25 cents. ] 
No. 649. 1927. Part IX. Colorado River Basin. 
[Price 20 cents.] No. 650. 1927. Part X. The 
Great Basin. [Price 20 cents.] Washington: Govern- 
ment Printing Office. 

Punches, Dies and Tools for Manufacturing in Presses. 
By Joserx V. WoopwortH. Fourth enlarged edition. 
London: Crosby Lockwood and Son. [Price 18s, 


net. } 

The Naval Architects’ and Shipbuilders’ Pocket Book of 
Formule, Rules and Tables,and Marine Engineers’ and 
Surveyors’ Handy Book of Reference. By CLEMENT 
Mackrow and Liuoyp Woottarp. Thirteenth edition, 
thoroughly revised. London: Crosby Lockwood and 
Son. [Price 21s. net.] 

High-Speed Steel. By Marcus A. GrossMANN and 
Epae@ar C. Baty. New York: John Wiley and Sons, 
Inc. London: Chapman and Hall, Limited. [Price 
17s. 6d. net.) 








Contracts.—The engines for generating the supply 
of current required at the new Northern Regional 
Transmitting Station at Moorside Edge, Slaithwaite, 
near Huddersfield, have been supplied by Messrs. 
Ruston and Hornsby, Limited, Lincoln.—Messrs. The 
General Electric Company, Limited, Magnet House, 
Kingsway, London, W.C.2, have secured the contract 
for the complete equipment of four new traction sub- 
stations for the London Electric Railway Company at 
Sudbury Hill, Alperton, North Ealing and Northfields. 
The equipments comprise a total of ten 1,500-kw. 
remote-controlled mercury-are rectifiers, operating from 
an 11,000-volt, three-phase supply and feeding the 
traction system at 630 volts, direct current, together 
with the whole of the automatic control gear, &c.— 
The contracts recently placed by the Great Western 
Railway Company include the widening of the main 
line between Filton Junction and Stapleton-road, Bristol, 
a distance of 2? miles, secured by Messrs. E. C. Jordan 
and Son, Newport; the supply and erection of two 
electrically-driven air compressors for the new concen- 
tration yard at Swindon, obtained by Messrs. Belliss 
and Morcom, Limited, Birmingham ; the supply of two 
6-ton hand travelling cranes for Newport and Reading, 
secured by Messrs. Bedford Engineering Company, 
Bedford; and the erection of two reinforced-concrete 
jetties, each to carry a new coal hoist, at Port Talbot 
Docks, obtained by Messrs. Christiani and Nielsen, 
London.—Messrs. Midgley and Sutcliffe, Richmond 
Tool Works, Richmond-road, Bradford, have secured a 
contract from the Admiralty for the supply of their 
‘* Richmond,” new-design, all-geared milling machines.— 
The Port of London Authority has placed a contract for 
a three months’ supply of Mazda vacuum and gas-filled 
lamps, with Messrs. The British Thomson-Houston 
Company, Limited, Crown House, Aldwych, London, 
W.C.2.—Messrs. Petters Limited, Westland Works, 
Yeovil, have supplied a 100-b.h.p. four-cylinder two- 
stroke Atomic Diesel engine, directly coupled to a 
69-kw. compound-wound Lancashire dynamo, for light 
and power at Jalan Besar, Singapore. Messrs. Petters 
are also supplying Messrs. The Marconi Wireless Tele- 
graph Company, Limited, London, W.C.2, with eleven oil- 
engine driven electric generating sets for the power equip- 
ment of wireless stations at the order of H.M. the King 
of Hedjaz and Nejd. These will provide Arabia with a 
complete system of telegraphic communication.—Messrs. 
The General Electric Company, Limited, Magnet House, 
Kingsway, London, W.C.2, have supplied practically 
the whole of the electrical equipment for the motorship 
Otaio, built to the order of Messrs. The New Zealand 
Shipping Company, Limited, by Messrs. Vickers-Arm- 
strongs Limited. The equipment includes three main 
generators, upwards of 70 motors with their control 
equipment, main and auxiliary switchboards, &¢.— 
Orders for their motor-launch engines and marine motors 
have been received by Messrs. J. W. Brooke and Com- 
pany, Limited, Adrian Works, Lowestoft, from Pireus, 
Greece, Malta, Bombay, Amsterdam, and the Balearic 
Isles. The engines range from the 5-h.p. two-cylinder, 
“Dominion,” to the six-cylinder 30-h.p., type 28-F. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Business is extremely quiet. 
The rather better feeling that entered the market recently 
and the inclination of buyers to negotiate for supplies over 
periods ahead, have disappeared, and once more customers 
are confining their operations to purchases of parcels 
sufficient to cover early requirements. A growing dis- 
inclination to pay current rates is noticeable, but, as yet, 
producers adhere to their fixed minima for Cleveland 
pig for home use. They would, however, readily make 
substantial price concessions to secure orders from firms 
in Scotland, who continue to draw supplies from overseas 
pig producers at lower rates than ironmasters here can 
accept. Second hands are not at liberty to deal at all 
extensively with principal home buyers, and export 
demand is very small, A large proportion of the limited 
output continues to be used at makers’ own works, 
Fixed minimum figures remain: No. 1 Cleveland, 61s. ; 
No. 3 g.m.b., 58s. 6d.; No. 4 foundry, 57s. 6d.; and 
No. 4 forge, 57s. 

Hematite.—Unsatisfactory and discouraging accounts 
are given of the East Coast hematite branch of the staple 
industry. Restricted make exceeds needs, and, at certain 
works, stocks are heavy. Values show a further marked 
downward tendency, but some producers refuse to 
accept orders at anything like prices buyers are prepared 
to pay. Merchants have still a good deal of iron in hand, 
and, by price cutting, are managing to secure occasional 
small export orders, but are not permitted to undersell 
producers in home markets. There are sellers on the 
basis of ordinary qualities at 66s., but buyers are not 
disposed to purchase on such terms and report they can 
place orders at less. 

Foreign Ore.—Sales of imported ore are very difficult 
to effect. Sellers put best rubio at 15s. 9d., but would 
doubtless take less. 

Blast-Furnace Coke-——Demand for Durham blast- 
furnace coke is very quiet. For early delivery of good 
medium kinds to consumers in this area 16s, is named, 
but sellers are not disposed to do business abroad at 
that price. 

Manufactured Iron and Steel.—Though orders for 
manufactured iron and steel are scarce, and plant is 
far from fully employed, recognised market rates are 
upheld. Departments producing railway requisites are 
better employed than branches manufacturing other 
descriptions of material. Common iron bars are 101. 10s. ; 
best bars, 111. ; double best bars, 117. 108. ; treble best 
bars, 121.; packing (parallel), 8/.; packing (tapered), 
10/.; steel billets (medium), 7/. 2s. 6d., steel billets 
(hard), 71. 12s. 6d. ; iron and steel rivets, 117. 5s.; steel 
ship plates, 8/. 15s.; steel angles, 8/. 7s. 6d.; steel 
joists, 81. 15s. ; heavy sections of steel rails, 87. 10s. for 
parcels of 500 tons and over and 9/. for smaller lots; 
fish plates, 121. 10s.; black sheets (No. 24 gauge), 
8/. 10s. ; and galvanised corrugated sheets (No. 24 gauge), 
111. 

Scrap.—Quotations for scrap are weak. Heavy steel 
is 42s, 6d.; light cast iron, 37s. 6d.; heavy cast iron, 
47s, 6d. ; and heavy machinery metal, 50s. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 


Order for Steel Towers.—The outlook in heavy engineer 
ing circles at Warrington has been materially improved 
by the placing, in the last few days, of a 100,000/. order 
with Messrs. The Pearson and Knowles Engineering 
Company, Limited, a branch of the Lancashire Steel 
Corporation, Limited, for the manufacture and galvanising 
of transmission-line towers, required in connection with 
the South West England and South Wales electricity 
development scheme, and for two self-supporting towers 
to carry transmission lines over the River Thames at 
Dagenham. In all, 6,000 tons of steelwork will be 
required, and virtually the whole of this will be supplied 
by the Lancashire Steel Corporation. The two towers 
for the Thames crossing, which will be 500 ft. in height 
will, it is claimed, be the highest of their kind ever con- 
structed in this country. The order will entail the 
opening of a new shop for hot galvanising at the Warring- 
ton works, and will ensure continuity of employment for 
a large number of men for the next few months. 


Transport Equipment.—As has been the case for the 
last year or two, aeroplane and motor vehicle manu- 
facturers are steadily employed, and continue to receive 
useful orders with the continued demand for more rapid 
and extensive transport both in the air and on land. 
Messrs. The Leyland Motors, Limited, of Leyland, 
near Preston, have secured a repeat order from the 
Exeter Corporation for 10 Titan double-decker motor 
omnibus chassis, while in the last week or so Messrs. 
A. V. Roe and Company, Limited, of Manchester, have 
received instructions to deliver four aeroplanes to form 
part of the State-owned fleet now being formed by the 
Government of India. The machines, which are of the 
Avro Ten type, will each be equipped with three Lynx 
engines, with any two of which a full load of 10 passengers, 
together with cargo and mails, can be carried. 

General Engineering Employment.—Messrs. Crossley 
Brothers, Limited, of Openshaw, Manchester, are to 
supply four 350-brake horse-power vertical oil engines 
to the British Broadcasting Corporation to be installed 
in the new Scottish Regional Station in course of erection 
at Falkirk, and Messrs. J. Partington, Limited, of Middle- 
ton Junction, are to erect a teachers’ building college 
at Ormskirk for the Lancashire Education Committee at 
a cost of 140,9377. Following their recent orders for 
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plant for Russian and other clients, Messrs. The Metro- 
politan-Vickers Electrical Company, Limited, of Trafford 
Park, Manchester, have secured a contract for 50-cycle 
generating plant, consisting of four turbo-alternators, 
required by Messrs. The Newcastle Electric Supply 
Company, Limited, in connection with their frequency 
standardisation scheme. Following the dismissal of 
400 workers at the London Midland and Scottish works at 
Crewe, 200 more are expected to receive notice to ter- 
minate their employment at the end of this week, making 
nearly 2,000 dismissals in the last twelve months. 








NOTES FROM SOUTH YORKSHIRE, 


SHEFFIELD, Wednesday. 

Iron and Steel.—Unsettled conditions continue to 
dominate the local steel, engineering, and implement 
trades. Though weakness has developed in several 
directions a more favourable tone is to be found in other 
sections. Makers of raw and semi-finished materials 
are experiencing great difficulty in maintaining output. 
The majority of concerns are working on a hand to mouth 
basis. Despite the favourable character of quotations, 
users show no disposition to purchase ahead. Specula- 
tive buying seems to be out of the question. Orders 
now being booked are of small dimensions only and do 
not represent much in the bulk, Latest quotations are 
as follow: Siemens acid-steel billets, 9/. 10s.; hard 
basic billets, 82. 12s. 6d. to 91. 2s. 6d.; medium hard 
basic billets, 71. 2s. 6d. to 81. 2s. 6d.; soft basic billets, 
61. 5s. ; Derbyshire foundry pig iron, 66s.; Derbyshire 
forge iron, 63s. ; crown iron bars, 101. ; iron hoops, 121. ; 
steel hoops, 9/.; soft wire rods, 7/1. 10s.; basic-steel 
scrap, 44s, The heavy engineering trades show little 
material change. Orders for railway materials are fewer 
than for some time past. Work is on hand for South 
America, South Africa, and India. British railway 
requirements are very restricted. Associated shipyards 
are only taking a moderate amount of marine steel, 
forgings and castings. A local concern has just shipped 
to Spain a complete 250-ton rolling mill. It is to be 
installed at Barcelona for a firm specialising in the rolling 
of large sections and joists for constructional purposes. 
The mill is of most modern design. It comprises a 26-in. 
reserving rolling mill, live roller gear tables, hydraulically 
operated manipulators, electrically driven hot bloom 
shear, broadside transfer, hydraulic pumps, and accumu- 
lator. The mill is driven by a 60-r.p.m., reversible, 
1620/5850-h.p. motor. The whole plant can be operated 
by two men, through a set of levers. Other steelworks 
machinery has also been sent from Sheffield to Spain. 
The tool trades do not make much headway. There is 
a slightly more active demand for farm and garden tools. 
Files and saws disappoint. Fairly steady business is being 
done in hacksaws and blades. Building trade requisites 
are on the increase. 

South Yorkshire Coal Trade.—A slightly better tone 
has developed in the coal trade generally. Export 
requirements are on the upgrade. The consumption of 
industrial fuel shows little change. No material improve- 
ment is likely to take place until there is a better demand 
for iron and steel materials. The recent improvement 
in house coal has not been maintained. Despite this 
setback, the demand is of normal dimensions. Erratic 
conditions obtain in the coke market. Sorts for central 
heating purposes are in a somewhat neglected condition. 
There is a more active’ demand for foundry and furnace 
descriptions, and quotations show an increase of ls, per 
ton. Gas coke remains firm at 23s. to 26s. per ton f.o.b. 
at Humber ports. Quotations: Best branch hand- 
picked, 25s. 6d. to 27s. ; Derbyshire best brights, 24s. to 
26s. ; Derbyshire best house, 22s, to 23s. ; screened house 
coal, 19s. 6d. to 20s. 6d. ; sereened house nuts, 16s. 6d. to 
17s. 6d. ; Yorkshire hards, 15s. to 16s. 6d. ; Derbyshire 
hards, 15s. to 16s. 6d.; rough slacks, 9s. to 10s., nutty 
slacks, 7s. to 8s.; smalls, 4s, 6d. to 6s. 6d. 








Personat.—Mr. T. Mensforth has been appointed 
chief engineer of Messrs. Dorman Long and Company, 
Limited, and will be in charge of the Company’s central 
engineering department.—Mr. H. B. Whitmore has 
retired from his position as chief draughtsman of Messrs. 
The Lancashire Dynamo and Motor Company, Limited, 
Trafford Park, Manchester, after being 22 years with the 
firm, and is taking up consulting work. 





Tue DorcHEesteR Hotet.—Amongst recent additions 
to London’s notable buildings must be included Dor- 
chester Hotel, Park Lane, which occupies an area of an 
acre and a half, and has taken but eighteen months 
to erect. The structure has been carried out with a 
steel framing and 50,000 tons of concrete, even the 
outside facing being of crushed marble and cement 
blocks. The building consists of a basement with garage, 
kitchens, &c., ground floor with public rooms, the 
largest being the ball room, which, on occasion, is 
capable of seating 600 diners, and above these floors 
eight storeys of suites and bedrooms, There are 
altogether 300 bedrooms, each with its private bath- 
room, many of them forming parts of suites furnished 
and decorated in a variety of styles. All the rooms are 
warmed and ventilated from a central plant, but controls 
are placed in each room ; the lighting is lavish and almost 
entirely from indirect fittings harmonising with the soft 
colours of the decoration. All external walls have been 
lined with cork slabs 2 in. thick, so that the rooms may be 
unaffected by outside temperature, whilst, to eliminate 
noise, each bedroom has a lining of compressed seaweed 
at floor and ceiling. In designing the building, great 
attention has been paid to the arrangements for light 
and air for every room, there being not even a bathroom 
in the hotel which is dependent on artificial light and 
ventilation alone. 





NOTES FROM THE NORTH. 


Guascow, Wednesday. 

Scottish Steel T'rade.—Dullness continues in the Scottish 
steel trade and makers are very hard up for orders. 
Consumers are only specifying for small tonnages as 
their requirements are not large, with the result that 
production has slowed down to a very low level and 
there are no indications of any increase in demand 
in the near future. The makers of black steel sheets 
are not busy, and reports indicate that dealings are mostly 
confined to light sheets, with galvanised sorts moving 
slowly owing to outside competition. Prices remain 
unchanged and are as follow :—Boiler plates, 101. 10s. 
per ton; ship plates, 8/. 15s. per ton ; sections, 81, 7s. 6d. 
per ton; black steel sheets, $ in., 87. to 81. 5s. per ton ; 
and galvanised corrugated sheets (No. 24 gauge), 
11. 7s. 6d. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—No change of any kind has 
taken place in the malleable-iron trade of the West of 
Scotland during the week, and broken time is still general. 
The demand falls very far short of capacity, and inquiries 
do not hold out much hope of any immediate expansion 
in business. The re-rollers of steel bars are also very 
quiet, and only a limited amount of business is going 
through, Current prices are as follow :—‘‘ Crown ”’ bars, 
101. 58, per ton for home delivery and 9/. 15s. per ton for 
export; re-rolled steel bars, 6/. 10s. per ton for home 
delivery and 61. 7s. 6d. per ton for export. 

Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade are no better than they were, and the 
present output is more than equal to meet all demands, 
The furnaces in blast still number seven, and, of that 
number, four are producing hematite and the remaining 
three are on ordinary quality. The following are the 
current market quotations :—Hematite, 72s. per ton, 
delivered at the steel works; foundry iron, No. 1, 76s. 
per ton, and No. 3, 73s. 6d. per ton, both on trucks at 
makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, April 18, amounted to 468 tons. Of that total 
195 tons went overseas and 273 tons coastwise. During 
the corresponding week of last year shipments were on 
a larger scale and totalled 1,190 tons—1,130 tons overseas 
and 60 tons coastwise. 








NOTES FROM THE SOUTH-WEST. 


CarpirFr, Wednesday. 

The Coal Trade.—The improvement noted in the 
general position of large coals has been maintained in 
spite of the disappointment caused by the decision of 
the Egyptian State Railways to place an order for only 
100,000 tons, instead of the 300,000 tons asked for. 
This business has been placed with the Maris Export 
and Trading Company, Limited, and it is believed that 
tenders will be invited for the 200,000 tons during the 
summer months. Monmouthshire large coals, which 
have been moving off more freely, both inland and for 
export, were relatively the strongest section, and 
command a small premium on the schedule prices. 
In fact, in some cases collieries have been compelled to 
refuse orders, having already sold the output allowed 
under the quota, with the result that they have had to 
turn business away. This position was, however, 
inevitable, as with certain coals in favour and the quota 
for the coalfield based on the estimated demand as a 
whole, it was only natural that the allocations to indi- 
vidual collieries would be insufficient to enable them to 
supply the requirements of their customers ; but whether 
other collieries will benefit is doubtful, for it does not 
follow that a prospective buyer of a certain kind of 
Welsh coal will be satisfied to buy a substitute which 
might be available. While large coals generally are 
comfortably placed for orders, the demand for small 
remains insufficient to absorb outputs, and collieries are 
still compelled to bank a proportion of small in order to 
clear wagons needed for the transport of large. Ship- 
ments of coal foreign in the past week reached 446,140 
tons, the best total this year. The improvement was 
partly due to the resumption of shipments to Canada as 
a result of the opening of the River St. Lawrence, in 
which direction 41,800 tons were shipped, compared 
with 21,760 tons in the previous week and 5,560 tons a 
fortnight ago. Exports to the Argentine were also raised 
from 13,400 tons to 55,440 tons; to France, from 95,990 
tons to 110,320 tons, and to Italy, from 60,010 tons to 
72,170 tons. 

Iron and Steel.—Exports of iron and steel goods were 
raised from 7,992 tons to 10,046 tons in the past week, 
shipments of black-plates and black sheets being raised 
from 165 tons to 2,014 tons, of galvanised sheets, from 
893 tons to 1,128 tons, and of other iron and steel goods- 
from 936 tons to 1,175 tons, but of tin-plates and terne- 
plates reduced from 5,998 tons to 5,730 tons. Condi- 
tions in the tin-plate trade remain quiet. It has been 
decided to continue the ‘ pool” until June, when the 
matter will again be considered, while a suggestion for 
heavier penalties in regard to over-production has 
been rejected. 








Market For ELectricaL Goops In TuRKEY.—A 
report, which should be of interest to exporters of elec- 
trical supplies of United Kingdom manufacture, has 
been published by the Department of Overseas Trade. 
Applications for this publication, which has been based 
on information received from the commercial secretary 
to the British Embassy at Istanbul, and consular officers 
at Izmir and Trabzon, should communicate with the 
Department at 35, Old Queen-street, London, S.W.1, 
quoting reference No. A.X. 10,859. 


NOTICES OF MEETINGS. 





Society or CHemicaL INpustRy. CHEMICAL ENGI- 
NEERING GRovuP.—To-night, 6.45 p.m., Waldorf Hotel, 
Aldwych, W.C.2, Annual General Meeting. ‘‘ Science 
in Industry,’”’ by Sir R. Gregory. 

Roya Instirution.—To-night, 9 p.m., Albemarle- 
street, W.1. ‘‘ Joseph Priestley and His Place in the 
History of Science,’’ by Sir G. Hartog. 

NortH OF ENGLAND INstTITUTE oF MINING AND 
MECHANICAL ENGINEERS.—Saturday, April 25, 2.30 p.m., 
Newcastle-on-Tyne. ‘‘ Old Mining Records and Plans,” 
by Mr. T. V. Simpson. ‘‘ Notes on a Recent Visit to 
South Africa with the Empire Mining and Metallurgical 
Congress,’ by Mr. T. C. Futers. 

Institute or British FounpDRYMEN.—Lancashire 
Branch: Saturday, April 25, 4 p.m., College of Tech- 
nology, Sackville-street, Manchester. ‘‘ Sand and Sand 
Preparation,’’ by Mr. E. Ronceray. 

Royat Society or Arts.—Monday, April 27, 8 p.m., 
John-street, Adelphi, W.C.2, Howard Lecture. ‘‘ The 
Present Position in Aeronautics’’ (Lecture III), by 
Dr. N. A. V. Piercey. Wednesday, April 29, 8 p.m. 
** Stainless Metals,’ by Professor Sir H. Carpenter. 

INSTITUTION OF CrvIL ENGINEERS.—Tuesday, April 28, 
6 p.m., Great George-street, S.W.1. “The Nag Ham- 
madi Barrage, Upper Egypt,’’ by Mr. A. R. Ellison. 
Wednesday, April 29, 6.30 p.m. Students’ Meeting. 
Annual General Meeting. irmingham and District 
Association: Thursday, April 30, 6 p.m., Chamber of 
Commerce, New-street, Birmingham. Annual General 
Meeting. 

InstituTE oF INDUSTRIAL ADMINISTRATION.—Tuesday, 
April 28, 6.30 p.m., Institute of Hygiene, 28, Portland 
Place, W.1. ‘* Personal Policy and Administration,” 
by Mr. H. Lesser. 

STAFFORDSHIRE IRON AND STEEL INSTITUTE.—Tuesday, 
April 28, 7 p.m., Education Offices, St. James’s -road, 
Dudley. Annual Meeting. 

INsTITUTION oF ELECTRICAL ENGINEERS.—Thursday, 
April 30, 6 p.m., Victoria-embankment, W.C.2, Kelvin 
Lecture, ‘“‘ The Architecture of Solids,’’ by Professor 
W. L. Bragg. 

InstTITUTION oF LocoMoTIVE ENGINEERS.—Thursday, 
April 30, 6 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘“‘ A New and Infinitely-Variable 
Poppet Valve Gear,” by Miss V. W. Holmes. 

Royat AERONAUTICAL Soctety.—Thursday, April 30, 
6.30 p.m., Royal Society of Arts, John-street, Adelphi, 
W.C.2. ‘‘ Aerodynamics of Sails,” by Dr. M. Curry. 
InstITUTION oF STRUCTURAL ENGINEERS.— Yorkshire 
Branch: Thursday, April 30, 7 p.m., Hotel Metropole, 
Leeds. Annual General Meeting. ‘‘The Production of 
Concrete Aggregates,” by Mr. E. F. Sargeant. 
INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
May 1. 7p.m., Storey’s-gate, S.W.1., Informal Meeting. 
Discussion on ‘Selling Engineering Products,” by Mr. 
J. Harrison. 











THE INSTITUTION OF NAVAL ARCHITECTS : ERRATUM.— 
We regret that a figure given by Engineer-Rear-Admiral 
W. M. Whayman, in the discussion on Mr. H. E. Yarrow’s 
paper at the recent meeting of the Institution of Naval 
Architects was wrongly reported in our issue of April 10, 
page 491. It was there stated that an average figure for 
water-tube boilers thirty years ago was 15-2 lb. per hour 
per square foot of heating surface. The figure given 
by Admiral Whayman had no reference to evaporation, 
but to the proportion of heating surface to weight. The 
actual figure stated was 152 sq. ft. of heating surface per 
ton, 





Farapay House ENTRANCE ScHOLARSHIPS.—As a 
result of the entrance scholarship examination, held at 
Faraday House Electrical Engineering College, South- 
ampton Row, London, W.C.1, on March 31, and April 1 
and 2, the Faraday Scholarship of 80 guineas a year, 
tenable for two years in College and one year in @ works 
has been awarded to Mr. K. L. C. Freeborn. The Max- 
well Scholarship of 60 guineas a year, tenable for two 
years in College and one year in a works has been gained 
by Mr. R, G. Hopkinson. Exhibitions have also been 
— to Messrs, Clifford Jones, J. B. Score-Smyth, and 
J. O. Sims, 





Tue MeRcANTILE YEAR Book, 1931.—With the ap- 

arance of its 1931 edition, The Mercantile Year Book and 

trectory of Exporters, enters upon its forty-fifth year of 
publication. The volume is divided into seven main 
sections, the first of which is a walking guide to the 
shippers of London inorder of streets. Part II covers the 
merchant exporters of London with their addresses, and 
the markets with which they trade, and Part III, the 
classes of goods shipped from London with the names of 
the shippers. The fourth, fifth and sixth parts deal, 
respectively, with Provincial shipping firms, Continental 
shippers, and overseas importers, and Part VII is a classi- 
fied buyer’s guide. We understand that, in response to 
frequently expressed wishes, the names of the leading 
export merchants in Hamburg, Berlin, and Bremen have 
been included in the appropriate section in the present 
edition. This, together with other additions, has made 
the volume greater by 100 pages than the previous 
edition. A number of neatly-printed coloured maps of 
Africa, America, India, Australia and other parts of the 
world are contained in the Directory, which is also well 
indexed. The price of the Year'Book is '!20s. net, and 





it is published by Messrs. Lindley-Jones and Brother, 
Limited, 32, Bishopsgate, London, E.C.2, 
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Offices for Publication and Advertisements, 
35, and 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 


TELEGRAPHIC | “ ENGINEERING,” WESTRAND, 
ADDRESS LONDON. 
TELEPHONE NuMBER—TEMPLE BAR 3663 
(2 lines). 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six or 
three months, pro rata), payable in advance :— 

£3 























For the United Kingdom..................... 5 0 
For Canada— 
Thin paper copies ....................0:+ £218 6 
Thick paper copies £3 3 0 
For all other places abroad :— 
Thin paper copies £3 3 0 
Thick paper copies 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 


When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than First Post on Thursday. In consequence 
of the necessity of going to press early with a 
portion of the edition, alterations for standing 
advertisements should be received 10 days 
previous to the day of Publication. 


All accounts are payable to ‘“‘ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
AGENTS FOR “ ENGINEERING.” 
AUSTRALIA: Gordon and Gotch, Limited, Melbourne; Sydney : 

Brisbane Perth. Angus end Robertson, Limited, Sydney : 
N.S.W. T. Wilmett and Company, Townsville, North 
Queensland. W. C. Rigby, Adelaide, South Australia; 
Melville and Mullen, Melbourne, Victoria. 

BELGIUM. Brussels: E. F. Satchell, 86, Rue du Tabellion. 

CaNADA, Toronto, 2, Ont.: Wm. Dawson Subscription Service, 
Limited, 70, King Street East, Toronto, Ont. 

DENMARK, Copenhagen: Kaat-Jensen and Company Vester 
Farimagsgade 22. 

EDINBURGH: John Menzies and Company, Limited, Rose-street. 

FRANCE, Paris: Ricour, Chevillet et Cie. 22, Rue de la Banque. 

GERMANY: Hermann J Fromm, Prinzregentenstrasse, 89, Berlin 
Wilmersdorf. 

GLASGOW: William Love, 221, Argyle-street. John Menzies and 
Company, Limited, West Nile-street. 

HOLLAND, Rotterdam: H. A. Kramer and Son, Limited. 

INDIA, Calcutta: Thacker, Spink and Company. 

Bombay: Thacker and Company, Limited. 

{TaLyY: U. Hoepli, Milan. Anonima Libraria Italiana, Torino 
and any post office. 

JAPAN, Tokio: Maruzen Company, Limited, and all branches. 

LIVERPOOL: Mrs. Taylor, Landing Stages. 

MANCHESTER : John Heywood, Limited, 143, Deansgate. 
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and 43. 

Soutn AFrica: Central News Agency, Limited, Head Office— 
Johannesburg; and Pretoria, Cape Town Port Elizabeth, 
Bloemfontein, Durban and various bianches and book- 
stalls throughout South Africa, Wm. Dawson and Sons 
(South Africa), Limited, 29, Long-street, Capetown. 

TASMANIA: Gordon and Gotch, Limited, Launceston, Hobart. 
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RECRUITMENT FOR ENGINEERING. 

As the future lies in the hands of the next genera- 
tion, it would seem but common prudence to train 
those hands, and the heads that direct them, so 
that they may carry their future responsibilities 
successfully, and in their turn contribute their 
share towards technical and social progress. In 
view of the money now spent on education in this 
country, this may seem an unnecessary remark, 
but a little consideration of the way in which 
education is regarded by a large proportion of the 
general public will show that it is only too necessary. 


-| Any conversation in a general company will make 


it evident that a large proportion of the boys and 
girls who are approaching the ends of their school 
careers have little or no idea about the direction 
in which their future activities and interests are 
to be directed. Their parents are in the same 
condition. Certainly in these difficult times, and, 
indeed, at all times, many parents cannot know 
beforehand in what precise way they may be able 
to start their children in life, but many will have 
at least some idea of the kind of industry or activity 
into which there will be a possibility of obtaining 
admission, and can do something towards turning 
their children’s educational interests in that direc- 
tion. This is not a plea for premature specialisation 
in education. It is a plea for wider recognition 
of the fact that education is not a self-contained 
activity which terminates at fifteen years of age, 
or a year or two later, but that it is, or should be, 
an essential phase in a complete career. 

This general charge of a lack of proper appreciation 
of the relation between education and after life 
may be directed not only against many parents, 
but also against many industries considered as 
complete organisations. Our business is with 
the engineering industry, and we need not go beyond 
it to illustrate our contention. An example will, 
perhaps, make our point clearer, although it refers 





UNITED States, New York: For subscriptions, The International 
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and Company, 67 West 44th Street. 


to a matter not directly affecting the main subject 
of this article. Many engineering firms in this 





country have South American interests—as a 
result of the Buenos Aires exhibition, one hopes 
in the future there will be more. These interests 
require Spanish-speaking employees—not only em- 
ployees who speak Spanish, but who at the same 
time are integral units in the firm, have passed 
through its shops and know its products and 
methods. To obtain employees to carry on their 
work in South America, it is to be feared that many 
firms, at the present time, do nothing until a vacancy 
arises and then look round, quite possibly outside 
the firm, for a suitable Spanish-speaking candidate. 
They may find someone in their own firm with 
suitable technical and language qualifications, but 
if they do, it will usually be the result of good 
fortune, not the obvious outcome of a definite 
policy. This haphazard procedure is neither neces- 
sary nor desirable. The matter should form part 
of the definite recruiting and educational methods 
of the firm, and its Spanish connections should 
be kept in mind in the introduction of the juniors 
who will ultimately become the seniors. 

This lack of a recruiting policy in connection with 
building up a staff with foreign language qualifica- 
tions is concerned in the main with the selling side 
of engineering organisations, but a similar lack of 
policy is very frequently evident in connection with 
the production side of the industry. There are 
important exceptions, but generally it is to be feared 
that engineering firms recruit new entrants in a 
very casual way. Leaving aside the question of 
highly-trained college graduates, it is correct to 
say that the majority of boys entering engineering 
works are selected because they are the sons or 
near relations of present employees, or have some 
other type of influence to recommend them. This 
system has obvious weaknesses, but it would be 
useless to object to it, and there is reason and 
fairness in, say, a workman or foreman being given 
an opportunity of starting his boy in life in his own 
firm. There is no reason, however, why the system 
should not be related to a definite recruiting policy. 
The majority of the boys entering the industry 
will never occupy leading positions, but each in his 
own sphere will none the less be an important item 
in the whole machine, and the greater the supply 
of competent and well-trained junior workpeople, 
the greatet will be the supply of those likely to 
make good foremen, or to occupy other higher 
posts in the future. 

The important report on “ Education for the 
Engineering Industry,”* which was published last 
Monday, does not specifically state that its recom- 
mendations are based on the point of view that the 
whole recruiting policy of the industry requires 
examination and organisation, but, none the less, 
practically everything in the Report tends to that 
conclusion. The matter may be illustrated from 
Recommendation X of the Report, which reads, 
“Steps should be taken to modify apprenticeship 
rules or customs, where necessary, so as to allow 
boys who have attended central, junior technical, 
or secondary schools to enter apprenticeship at 
least up to the age of 17.” Before going further it 
may be well to say that this recommendation has 
not been put forward by a committee of educa- 
tionalists. The Committee, which was appointed 
by the President of the Board of Education in 
October, 1928, consisted of 30 members, with two 
assessors appointed by the Board of Education. 
Of the 30 members, 21 were direct representatives 
of the engineering industry, two were trade unionists, 
and seven represented technical schools, or the 
engineering sides of universities. It will be seen 
that the industry had a large majority over any 
other interest, so that nothing impracticable or 
visionary is likely to have been proposed. 

Returning to Recommendation X, it may be 
said that there is apparently nothing to prevent 
this proposal being put into operation at once. A 
few boys do, at the present time, enter on appren- 
ticeship at the age of 17, but according to the Report 
the age of entry is usually between 14 and 16. We 
believe that in some districts 14 is looked upon 
as an almost rigid rule. The matter is apparently, 
however, entirely one of custom. There do not 
appear to be any trade union regulations affecting 
the matter, and as the Report is signed by Mr. J.T. 


(Price 1s. 3d.) 
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Brownlie and by Mr. Allan A. H. Findlay, general 
secretary of the United Pattern-makers Associa- 
tion, who were members of the committee, it does 
not appear likely that trade unions are likely to 
raise any difficulties in connection with the proposal. 
It may be noted that had the present Government’s 
intention to increase the school-leaving age to 15 
been carried, the early age of entry of 14 would 
necessarily have been abandoned. 

The purpose of the Committee in making this 
recommendation for apprenticeship at 17 is, briefly, 
to raise the average educational status of boys 
entering engineering. They believe “the industry 
needs a larger proportion of well-educated young 
workers than it has at present.’ It is clear that 
the scientific training of the average boy leaving 
school at the age of 15 is likely to be of a very 
mediocre nature—for one leaving at 14 the adjective 
might be stronger—and, although a proportion of 
such boys will follow up their elementary education 
by attendance at evening classes, or part-time day 
classes, their fundamental grounding will frequently 
not be extensive enough to enable them to take full 
advantage of this later specialised instruction. 
Clearly, a large number of boys who enter the 
engineering industry must continue to leave school 
at 14 or 15, but if the Committee’s recommendation 
increases the number who enter later the effect will 
be all to the good. The average level will be raised. 

It is particularly in connection with the produc- 
tion side of the engineering industry that the 
Committee feel that the recruitment of a better- 
educated type of boy would be of benefit. They 
look to the secondary schools for the supply. At 
present relatively small numbers of boys from 
those schools go into engineering shops. In the 
year 1925-26 only 28-5 per cent. of the leaving 
boys entered industrial occupations, including in 
this expression agricultural and manual occupations. 
There is no reason to suppose that this percentage 
has altered to any important extent in more recent 
years, and it is clear that the figure leaves a com- 
paratively small entry for the engineering industry. 
Further, however, it is stated that of this small 
aggregate entry from secondary schools, the majority 
of the boys tend to gravitate towards the office 
side, including the drawing office. The explanation 
of this state of affairs is that the majority of the 
boys and their parents prefer “ black-coated ” 
occupations—not, apparently, because the boys 
have any objection to the shops, but because they 
believe that the office side offers better prospects 
of advancement. Apparently, in this they are 
correct, and the Report admits that “‘some employers 
are too much inclined to select for promotion the 
boys in the office.” As few boys leave secondary 
schools before, at least, the age of 16, it is clear 
that existing customs in connection with appren- 
ticeship must also serve as a bar to prevent poten- 
tially useful boys from entering the shops. Clearly, 
the attraction of a greater percentage of this useful 
material into the shops depends largely on the 
industry itself. If it is shown to well-educated boys 
that it is worth their while to go into the shops, 
and if apprenticeship customs are modified to make 
it possible, it seems probable that there would be 
an adequate response. The comments of a number 
of educational bodies, which are added to it, form 
a valuable feature of the Report. Among these is 
one from the Incorporated Association of Assistant 
Masters in Secondary Schools, which states that 
“the supply of boys from secondary schools to 
engineering is not restricted because boys are 
not desirous of entering upon productive work, 
or are advised by schools to enter black-coated 
occupations, but because security of tenure and 
prospects of promotion appear better in the profes- 
sional and in the commercial side of industry.” 

Junior technical schools form another source of 
supply of boys with a better education than is 
possessed by boys entering the industry direct 
from the elementary schools. The Report states 


that the number of these schools is comparatively 
small, and that only some 2,000 boys enter the 
industry from them in the course of a year. The 
majority of employers probably have no dealing 
with them. The type of boy furnished by these 
schools receives high praise in the report. They 
‘* provide a most valuable type of recruit.”” A quite 











independent piece of evidence to the same effect was 
furnished by Mr. F. E. Drury in a recent paper on 
“The Structural Engineer and his Vocational 
Training,” read before the Institution of Structural 
Engineers. He stated that boys drawn from these 
schools found much favour with employers. Junior 
technical schools have an age of entry of about 
thirteen, and courses extending over two or three 
years. The subjects taken relating to the engineer- 
ing industry are English, mathematics, mechanical 
drawing, science, and manual work in wood and 
metal. It will be noted that the training in these 
schools tends to be more vocational than that in 
secondary schools, but it is not to be understood 
from this that there is any desire for them to become 
craft schools. The Committee state that there was 
practically no demand from their witnesses for 
school instruction aimed merely at the develop- 
ment of manual skill in the crafts themselves. 

It will be realised that the type of boy turned 
out by junior technical schools will differ somewhat 
from that of boys remaining at secondary schools 
until the age of 16 or 17, and the Committee 
realise that they may be charged with incon- 
sistency in recommending the development of 
junior technical schools at the same time as 
increased recruitment from secondary schools. We 
think, however, that a careful reading of their 
Report will betray no inconsistency. The whole 
basis of the recommendations as we understand 
them is to obtain the entry of a better educated 
type of boy, particularly with the production side 
of the industry, and the more broadly educated 
type of boy from the secondary schools may well 
furnish a larger selection of candidates for the higher 
posts at the same time that the junior technical 
schools supply a better type of trade apprentice. 

We began this article by reference to the necessity 
for the development of a recruiting policy and 
suggested that that was the real text of this Report. 
It is its weakness, however, that it does not explain 
what machinery is desirable to put such a policy 
into operation. It recommends, as we have 
explained, a broader basis of recruitment, raising 
of the apprenticeship age in suitable cases, further 
development of part time instruction during appren- 
ticeship, the strengthening of the contact between 
the industry and the schools and so on, but says 
nothing about appropriate machinery to serve these 
ends. Various individual firms can take all these 
steps in their own interests, many have already done 
so, but some specific machinery will be necessary 
if the industry as a whole is to take proper advantage 
of the results of this valuable inquiry. As informa- 
tion was furnished to the Committee by some 280 
firms, it is clear that the mere preparation of the 
Report will have directed attention to its subject, 
while its publication will, it is hoped, attract the 
attention of a wider field ; none the less it is doubt- 
ful if much result will follow, especially among the 
smaller firms, unless specific machinery is created. 

It has been left to Mr. A. E. Berriman, who was 
a member of the Committee, to put forward a defi- 
nite proposal for concerted action in the matter. 
He does in a note appended to the Report. He 
points out that in any town or district the local 
educational authority is responsible for the ad- 
ministration of technical schools, and that at 
present its contact with the engineering industry is 
confined to employers who happen to be members 
of advisory committees. His suggestion is that the 
local engineering employers’ association should 
consider this matter of the relation of technical 
education to the supply of engineering appren- 
tices as coming definitely within its sphere. This, 
or a development of it, is a valuable suggestion. If 
such an association could appoint a committee 
to keep constantly in touch with all education 
authorities of its town, it could do much in removing 
local difficulties in connection with the entry of 
older boys to apprenticeship, in influencing curri- 
cula, in bringing the prospects of the industry to 
the attention of boys and parents, and in establish- 
ing that contact between industry and education 
which in many directions appears to be lacking. It 
might make many boys and their parents realise 
that education is not a self-contained activity, 
but that it is but a stage in a career which is essen- 
tially a unity from the beginning to the end. 








THE EGYPTIAN TRADE MISSION. 


In view of the criticism that has been so fre- 
quently directed against British selling methods 
in overseas markets, it is comforting to learn from 
the Trade Mission, which recently visited Egypt 
under the ieadership of Sir Arthur Balfour, that in 
many respects our methods in that country are 
most satisfactory. As the result of wide and 
intimate inquiries, the mission ascertained that the 
quality of British goods was regarded as excellent, 
and had in no way deteriorated as compared with 
earlier years. The standard of our representatives 
and sales organisations was equally satisfactory, 
banking and insurance facilities were ample, our 
packing was, if anything, too good, and, with few 
exceptions, deliveries were punctual and distinctly 
better than those of our competitors. As the recep- 
tion of the mission showed, the Egyptian Govern- 
ment were more than willing to promote business 
relations with this country, and the visit of the 
mission has done something to improve the atmo- 
sphere still further. With all these advantages in our 
favour, Sir Arthur Balfour and his colleagues had, 
nevertheless, to draw attention to a number of 
conditions that British manufacturers would have 
to fulfil, if they wished not only to improve their 
position in the Egyptian market, but even to main- 
tain the share they now hold. 

That share is not what it was, but, especially in 
the engineering industries, it remains substantial. 
In 1929, for example, the last year for which figures 
are available, Great Britain supplied more than half 
of the total Egyptian imports of internal combustion 
engines, and not far short of that proportion of 
the small amount of imports of agricultural 
machinery. In tractors, on the other hand, which 
Sir Arthur indicated as a line for which a special 
future was to be expected in the country, a large 
majority of the entire imports were supplied by the 
United States. The importance attached to the 
market appears to lie not so much in the amount of 
its present imports as in the prospect of their increase 
in the early future to limits that, as yet, have not 
been approached. With this increase of business, 
the position of Great Britain will turn, as the 
mission tells us, on the extent to which it makes use 
of the advantages it already has, and puts itself in 
the way to secure others which it does not seem so far 
to have attempted to press into service. Many such 
measures have been urged time and again by the 
commercial officers of British Embassies in all sorts 
of markets. Apart from questions of price, British 
manufacturers have been pressed by those zealous 
advisers to establish intimate and friendly relations 
with their local customers, to study their markets, 
talk their language, so arrange agencies as to be 
able to give credit with safety, quote c.if., and 
generally speaking to give such trading conveniences 
and amenities as their competitors offer. All or 
most of these things are recommended by the 
mission. 

A significant factor, which must not be overlooked 
in discussing future business, is that while in Egyp- 
tian schools, 3,000 Egyptians are learning English, 
French is being taught to 24,000, and Italian to 
3,500, a difference that must make its effects felt 
as these students grow up into potential customers. 
Generally, British manufacturers seem to be doing 
much less than might be done in the way of pro- 
paganda, publicity and co-operative effort. It is 
suggested, for example, that the standing of British 
engineering in the Egyptian market would be 
improved if due publicity were given even to 
such matters as the speed records on land and sea 
and in the air that are in British hands, and, in the 
mission’s opinion, a proper knowledge of these 
achievements would react on the value of business 
even in matters so remote from these records as 
pumps and agricultural machinery. Such publicity 
might well be given in English, French and Arabic, 
extending into the cinemas and elsewhere, and 
advantage might be taken of grounds and buildings 
already available in Cairo to hold periodical exhibi- 
tions of British manufactures, such for example as 
all kinds of agricultural equipment. At present, 
moreover, there is said to be a regrettable lack of 
team spirit among British traders in Egypt. As 
one member of the mission pointed out, if Belgian 
or Swiss manufacturers get hold of a job, they 
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pass on to each other the complementary or supple- | 


mentary jobs arising out of it, and, as far as they can, 
leave little to be picked up by competitors from other 
countries in other lines of business. No such dis- 
position towards mutual self-help has been shown in 
the British Colony, and it is thought that British 


agency work could be made much more effective if | 


it were so organised that, without overlapping, a 
network of allied lines of business was created. In 
this way the burden of overhead charges could be at 
once reduced and the work made more productive, 
besides increasing chances of success. 

At present British trade with Egypt is more 
important in the textile branches than in engineering 
manufactures. It would, however, be a _ short- 


sighted view to ignore not only the present position | 


of that country, but its prospects for the future. 
Four-fifths of its-population can neither read nor 
write, and only a million out of 15,000,000 are 
said to be possible purchasers of goods of the better 
class. So far as Great Britain is concerned, it is 
suggested that the market which supplies the needs 
of the enormous majority of the population may 
be worth more attention than it has received in the 
past. 

It would doubtless be a mistake to degrade the 
value of British trade marks by applying them 
to inferior productions, but the mission suggests 
that there should be a good market for second or 
third class goods, to be sold under separate second 
or third class trade marks. How far this suggestion 
is applicable to engineering manufactures is difficult 
to say, but the suggestion may at least receive 
consideration. It is, moreover, to be remembered 
that for some time past Egyptian policy has been 
devoting itself strenuously to improving the educa- 
tion of its people, and has given particular attention 
to technical education in a great variety of arts 
It cannot be doubted that the ultimate consequence 
of these measures must be to improve the standard 
of living, and with it to increase, far beyond the 
proportion in which the population increases, the 
amount of help the country will require from engi- 
neering manufacturers. It is suggested that arrange- 
ments for attracting business in the future can be 
organised most fruitfully in the present relatively 
initial stage. The effort required has the merit of 
being on a smaller scale than that required in larger 
export markets, and should the more readily be 
able to pass from the stage of discussion to that of 
practical measures. It is not, moreover, to be 
overlooked that an allied market of increasing 
importance is growing up over the whole of North 
Africa, in which a manufacturing country which set 
itself to consolidate its position in Egypt might 
reasonably expect to obtain something like a 
corresponding share. 

The Trade Mission had interviews with some 
four hundred importers and exporters, from whom 
they were able to obtain information about the 
position of the market. In the light of this, 
they were able to submit to the Government’s 
committee of experts a series of suggestions in regard 
to future business, on which the Government 
showed a gratifying disposition to meet their views. 
It has undertaken to introduce a Trade Marks Law, 
which is expected to be promulgated before long, 
possibly to be followed by a Merchandise Marks 
Act, thus enabling British manufacturers to secure a 
proper hold on this element of their goodwill. The 
difficulties under which British engineers have been 
labouring in tendering for contracts of the Egyptian 
State Railways and for public works, owing to the 
uncertainty of duty, are to be relieved completely 
by the duties being sectioned in the tender at speci- 
fied levels, any change in the tariff being for the 
account of the purchasing Government. Another 
suggestion of interest made by the mission concerns 
finance. It is stated that, since the days of Sir 
Ernest Cassel, no one in this country has studied 
Egypt from a financial point of view, and, in Sir 
Arthur Balfour’s opinion, a London financial group 
which did so would be able to arrange concessions 
that would be helpful to British trade. An inci- 


| NOTES. 


| Tae Weir Report on Raiway ELECTRIFICATION: 


In September, 1929, the Government appointed 
a committee with Lord Weir of Eastwood, as 
chairman, and Sir Ralph Wedgwood and Sir William 
McLintock, as members, to consider the whole 
question of the electrification of railway systems 
in this country. The report of this Committee is, it 
is understood, to be issued this week, but too late 
to be commented on in detail in this week’s issue 
of ENGINEERING. We believe, however, that it 
| was completed at a much earlier date. In fact, the 
| Government seems for some time to have been un- 
decided whether to publish it at all, or whether, as 
|has apparently been done with the report of the 
| Civil Research Committee on the iron and steel 
| industry, to relegate it to the appropriate file in the 
| appropriate Government department. Another 
| reason for the delay may have been that it was hoped 
| simultaneously to publish the Bill, which will be 
| necessary to implement the recommendations 
made, as was done with the other Weir report on 
| electricity supply. If that were so the congestion 
of the legislative programme has obviously rendered 
this course impossible. In any event we doubt 
whether such a policy would have been wise. For the 
report recommends the expenditure of no less than 
260,000,000/., spread over a period of from fifteen to 
twenty years, on converting the present steam rail- 
ways to electric traction, with a possible further 
45,000,000/7. on the intensification of the suburban 
| services, these two sums leading to a consequential 
outlay by the Central Electricity Board and other 
electricity undertakings of an additional 80,000,000/., 
making no less than 385,000,000/. in all. The objects 
of this expenditure are stated to be to secure a 
progressive railway system for the nation and to 
reduce the costs of operation in the face of road 
transport and economic depression. It is estimated 
that the results will be a saving of 7 per cent. in 
expenditure on the basis of present traffic, and that 
employment would be afforded to 60,000 men per 
annum for a period of twenty years. Commenting 
on this report in the House of Commons last week, 
the Lord Privy Seal described the suggested scheme 
as unique in the history of the world’s enterprise. 
Even though this is slightly exaggerated, since 
|something of the same kind has been done in 
Switzerland, where the conditions are, of course, 
entirely different, it is sufficiently near the mark to 
render any hasty action undesirable. Mr. Johnston 
pleaded for an earnest consideration of the pro- 
gramme on its economic and social merits, but 
these are not the only aspects, which will require 
consideration. It is, in fact, likely to raise a good 
| deal of opposition, and it is well that all the various 
| problems involved should be examined in a non- 
political atmosphere before any irrevocable step is 
taken. 


THE Worwup’s SHIPBUILDING AND MARINE 
ENGINEERING. 


That the shipbuilding industry of Great Britain 
is at a very low ebb is now common knowledge, 
nevertheless, it will come as a shock to many people 
that the total tonnage of the vessels under construc- 
tion in our shipyards on March 31 last, namely, 
693,814, was not only 215,088 tons below the figure 
for December 31, 1930, but was actually 921,179 
tons less than the total for March 31, 1930. The 
shipbuilding returns of Lloyd’s Register, for the 
quarter ending March 31, 1931, indicate that this 
decline is the largest ever recorded during any 
twelve months, with the exception of the year 1922, 
when, following the completion of the large ship- 
building programme occasioned by the war, there 
| occurred an abnormal decline in the tonnage then 
| under construction. Furthermore, only 32,685 tons 
of shipping were commenced in British shipyards 
during the quarter under review, a paltry figure when 
it is remembered that during the six months ending 
March 31, 1930, the monthly average of tonnage 
commenced was over 154,000. Again, the tonnage 

















dental piece of information of interest is that ship- | launched in the first quarter of 1931, namely, 145,519, 
ping conference arrangements are so incomplete, | showed a decline of as much as 151,000 tons when 


that sometimes it is possible to ship goods cheaper | compared with the last quarter of 1930. The ships 


by @ particular vessel from Antwerp than by the | under construction in British shipyards on March 31 


same vessel from a British port. |last, which, as already stated, make together 








693,814 tons, numbered 132. Of these, 78 were 


steamers, 44 motorships, and 10 sailing ships and 
barges. It is of interest to note that 57 of these 
vessels, aggregating 225,502 tons, were for owners 
in the British Dominions and in foreign countries, 
as many as 13 ships, totalling 99,408 tons, having 
been ordered by Norwegian owners. In contrast with 
our own position, the total tonnage now under 
construction abroad, namely, 1,306,052, is only 
about 111,000 tons less than that in hand at the 
end of December, 1930. Of the seven countries 
having more than 100,000 tons of shipping under 
construction, France takes first place with the 
greatly increased total, as compared with the 
previous quarter, of 232,115 tons ; the United States 
now takes second place with 231,003 tons; Italy 
is third with 174,452 tons; Sweden fourth with 
141,305 tons ; Germany is relegated to fifth place 
with the reduced total of 135,951 tons; the sixth 
and seventh places are held by Holland and Denmark 
with 120,630 and 114,711 tons, respectively. The 
relative positions of steamers and motorships are 
much the same as they have been for some time 
past. Whereas 58 motorships of between 8,000 
and 15,000 tons each are now under construction 
in the world’s shipyards, only 11 steamers of equiva- 
lent size are being built. On the other hand, in 
the matter of vessels of over 15,000 tons each, the 
totals comprise 19 steamers and 3 motorships. All 
of the seven vessels of 30,000 tons and upwards, 
now in hand, are steamers. The total horse-power 
of marine engines, either under construction or 
being installed on board vessels at the end of 
March, 1931, was 2,061,805. This was made up 
of 200,865 i.h.p., the total for reciprocating steam 
engines; 987,260 s.h.p., the aggregate for steam 
turbines ; and 873,680 i.h.p., representing oilengines. 
Great Britain and Ireland occupied first place with 
654,919 h.p., Italy came second with 328,800 h.p., 
the United States was third with 312,010 h.p., 
France fourth with 161,105 h.p., and Germany 
fifth with 151,475. Moreover, Denmark and Sweden 
each contributed upwards of 100,000 h.p. The 
total for propelling machinery supplied by the 
United States was materially higher than that for the 
last quarter, Italy’s total was also slightly higher, 
but the figures for all the other countries were 
lower, to a greater or lesser extent, than they were 
in the December quarter. In conclusion, it should 
be pointed out that the tonnage figures quoted 
above are gross tons, and that no account has 
been taken, in the returns, of vessels of less than 
100 tons gross. 


EXTENSION OF SOUTHAMPTON Docks. 


The question of the building of docks at Southamp- 
ton came under serious consideration in 1803, when 
the population of the town was only 8,254. Parlia- 
mentary sanction was sought and obtained, but it 
was not until 1836 that the Southampton Dock 
Company was formed. Events then moved more 
rapidly, and the outer dock was opened in 1842, 
and the inner dock in 1851. The Empress Dock 
was completed in 1890, and, two years later, the 
undertaking was purchased from the Southampton 
Dock Company by the old London and South 
Western Railway Company, now absorbed in the 
Southern Railway Company. The present pro- 
prietors of the docks have, from the commencement 
of their ownership, shown enterprise and initiative, 
and a number of improvement works, carried out 
in recent years, have further augmented the 
facilities of the Port. Some years ago, an am- 
bitious scheme for the extension of the docks and 
town of Southampton was launched by the Southern 
Railway Company. The scheme, which has been 
mentioned in ENGINEERING on several occasions, 
involves the reclamation of no less than 407 acres 
of mud land, extending some two miles along the 
River Test, from the Royal Pier upstream to 
Millbrook Point. The greater portion of the reclaimed 
land will be enclosed, on the river side, by a quay 
wall, 7,000 ft. in length. An illustrated description 
of the scheme appears in the brochure, entitled 
Southampton Docks, published annually by the 
Southern Railway Company. The volume is com- 
piled by Mr. H. N. Appleby, in collaboration with 
the railway company, and in the 1931 issue of the 
work it is stated that good progress has so far 
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been made with the scheme. The construction of 
the quay wall is well advanced. Moreover, 4,500,000 
tons of soft mud have been dredged, together with a 
further 2,500,000 tons of harder material, for use 
in the reclamation. The quay wall has been de- 
signed, and is being built, in such a way as to admit 
of berths alongside being dredged to a depth of 
45 ft., L.W.O.8S.T. Furthermore, the site has been 
so arranged that it will be possible, at some future 
date, to construct a jetty, about 4,500 ft. in length 
and 400 ft. in width, running parallel with the new 
quay wall, and 600 ft. away from it. Vessels will 
be able to berth on both sides of the jetty, and the 
whole scheme, when complete, will furnish 15,500 ft. 
of quay space, and accommodation for some twenty 
vessels of the largest size. The new quay wall 
will be approached by a deep-water channel 
having a depth of 35 ft. L.W.O.S.T., and this 
will link up -with the existing deep channel used 
by liners now being accommodated in the Ocean 
Dock. At the upstream, or Millbrook-Point end, 
of the reclaimed area, space has been reserved for 
two graving docks. As has been recently announced, 
the Southern Railway Company some time ago com- 
menced operations upon the first and larger of 
these two docks, and the construction of this work 
will be completed with all possible speed for the use 
of the new Cunarders. It will be the largest 
graving dock in the world; it will have a length 
of 1,200 ft., a width at the entrance of 135 ft., 
and a depth over the sill of 47 ft. 6 in., and over the 
blocks of 45 ft., at high water of neap tides. The 
entrance will be closed by a double-faced sliding 
caisson. In view of these extensions to the docks 
system, it is interesting to note that the Southamp- 
ton Harbour Board, a statutory body which con- 
trols the harbour, recently decided to expend some 
240,0001. on dredging operations. The object 
is to improve the approaches to the docks, and the 
channel leading into the port will be widened to 
1,000 ft., and deepened to 38 ft. at L.W.O.S.T. 
The work will take five years to complete. At 
present, the channel of the estuary is about 600 ft. 
wide, and, as indicated above, is 35 ft. deep at 
L.W.O.8.T. At H.W.O.S.T., it is 48 ft. deep. 


Tue INsTiTUTE OF MARINE ENGINEERS. 

The annual dinner of the Institute of Marine 
Engineers was held on Friday, April 17, at the 
Jonnaught Rooms, London, the President, Lieut.- 
Commander Sir August B. T. Cayzer, Bart., R.N. 
(retired), being in the chair. The toast of the 
“Shipbuilding and Engineering Industries’ was 
proposed by Sir Frederick Mills, Bart., who said 
that the mania for expenditure which had possessed 
both Governments and individuals directly after 
the war was probably the reason for the present 
depression, and until the position became settled 
again there was little hope for the great industries 
mentioned. An even more important question, 
however, was whether, when matters improved, 
this country would get its share of the new trade. 
The outlook for this was not good, unless we mended 
our ways, expended much thought, exercised imagi- 
nation and, above all, economised. Sir James 
Lithgow, Bart., who replied, emphasised the same 
point. British engineering and shipbuilding, he 
said, had a great tradition and still claimed to be 
able to supply the world with the finest products. 
It could not continue to do this, however, unless 
money was spent on research, and that was difficult 
with taxation at its present high figure. The toast 
of “The Institute of Marine Engineers’ was pro- 
posed by Admiral of the Fleet Sir Charles Madden, 
Bart., who said that the Ins:itute numbered in 
its ranks some of the finest marine engineers in 
the world. The development of the marine engine 
had conferred great mobility on the Navy, and had 
rendered it independent of the wind and to some 
extent of fogs. It had enabled the problems of 
strategy to be solved with greater speed and accuracy, 
and had entirely modified tactics. Its greatest 
effect, however, was that it had greatly increased 
the importance of the smaller ship, the destroyer 
and submarine being now able to attack and damage 
the battleship with a great measure of success. The 
result was that the smaller nations were enabled to 
attain increased defensive powers at low cost. A 
great deal of the credit for this position was due to 
the work of Parsons, whose turbine had enabled 





speeds and reliability to be increased and weights 
to be cut down. During the first two years of the 
war it was found that cruisers equipped with 
reciprocating engines required one day in 10 for 
adjustment. Those fitted with turbines, on the 
other hand, were always available for service at 
short notice. Marine engineers were also respon- 
sible for the way in which it was now possible to 
carry cargoes with a speed and security which was 
unknown in former days and for increasing the 
standard of life on board, so that passengers could 
be supplied with food, water, and ventilation as if 
they were on shore. The President, in reply, said 
that the membership of the Institute was growing 
at a satisfactory rate. Every effort should be made 
to extract oil from coal, and he was glad that the 
result of the researches now being conducted held 
out prospects of success in this direction. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


AN ordinary general meeting of the Institution 
of Mechanical Engineers was held at Storey’s Gate, 
St. James’s Park, on Friday, April 17. The chair 
was occupied by the President, Lieut.-Colonel E. 
Kitson Clark. 

LanD TURBINE DEVELOPMENT. 

The formal business having been disposed of, 
the President called upon Mr. C. D. Gibb to read a 
paper entitled ‘‘ Post-War Land Turbine Develop- 
ment,” and, in doing so, referred to the fact that 
Mr. Gibb had been closely associated with the late 
Sir Charles Parsons in the technical side of turbine 
manufacture. We commence to reprint the paper 
in abridged form, on page 555 of this issue. 

The discussion was opened by Mr. Frederick 
Samuelson, who, after commenting on the excellence 
of both the information and the illustrations con- 
tained in the paper, pointed out the value of such 
material in contributing to the production of effi- 
cient, reliable and cheap machines. A good many 
papers on the subject had been read in recent years, 
as, for example, at the World Power Conference in 
Berlin in 1930, all of which were useful. He then drew 
attention to two incorrect figures in connection with 
plant No. 55 in Table I of the paper, and suggested 
that another example, No. 64, of a machine which 
had been completed since the paper was written 
should be added to the Table. He provided the 
necessary data and also that for the two items in 
No. 55. The Table has accordingly been altered in 
both respects in our reprint on pages 556 and 557, 
in order to bring it up to date, without necessitat- 
ing reference to the discussion. 

Continuing, Mr. Samuelson said that reference 
had been made to the high-pressure turbine his firm 
had built for the Detroit Edison Company. This 
machine had been in operation for six months, but 
with a temperature of 700 deg. F. only, instead of 
the 1,000 deg. F. for which it had been designed, as 
difficulties had been met with in obtaining super- 
heater tubes for the latter figure. It was expected, 
however, that the turbine would be working at 
the higher temperature in June. With regard to re- 
heating, he preferred higher initial steam tempera- 
ture to higher pressure, as this practice avoided the 
complications involved by reheating. The 50,000- 
kw., turbine at Dunston (No. 25 in Table I) had 
been mentioned as being reheated by flue gas, and 
as having a boiler set apart for this reheating. He 
assumed that there would be more than one boiler 
for each of the 50,000 kw. machines, so that if one 
happened to be out of commission it would not 
involve running the low-pressure turbine at a lower 
temperature with incorrect velocity, which would 
tend to inefficiency. The necessary safety devices 
for operating a reheating plant were described 1n the 
paper, and it was interesting to learn that such a 
scheme was being introduced. No doubt sufficient 
figures would be forthcoming in time to enable the 
economic value of reheating to be properly assessed. 
Reheating was not a question of thermodynamic 
efficiency, but rather a monetary one. 

Blade erosion had also been referred to, and in 
the connection it might be pointed out that progress 
had been assisted by improvements in materials. 
Twenty years ago, these were poor and quite un- 
suitable for the high steam velocities and blade 





speeds employed to-day, so that modern outputs 
were unattainable. As most station engineers had 
found, the blading had eroded very badly, even with 
moderate velocities of 700 ft. per second. His own 
experience showed that, even in machines which 
had been only a short time in service, some blades 
were affected, though not others. It was found that 
if a blade was accidentally nearer to the nozzles, 
only that blade was badly eroded. In 1915, he had 
patented an arrangement in which four to six 
blades in the whole number projected ¥ in. from 
the others. These higher blades took the brunt 
of the erosion, and the arrangement had proved 
successful. To-day there were many means avail- 
able for getting hard surfaces, and very keen edges 
on the blades, and if, in these circumstances, it 
was still desirable to put a few blades nearer to 
the nozzle, it was certain that 95 per cent. of the 
total number would not be affected by erosion. 

With regard to the electrical heating of bolts 
when tightening up, he might say that his firm had 
used this many years ago, but had given it up in 
favour of heating by a large Bunsen burner as being 
a quicker though equally effective method. As to 
high pressures, his firm had not done much in that 
way, perhaps because of the concensus of opinion 
amongst turbine builders that it did not pay to go 
beyond 600 Ib. per square inch except in special 
circumstances. At Rugby, however, a 30,000-kw. 
machine was now being built to operate at a pressure 
of 1,200 lb. per square inch. This was quite as far 
as practice in the United States, had gone, and it 
would be instructive to watch the behaviour of the 
machine. It wasintended to provide large quantities 
of steam at a pressure of 200 Ib. per sq. in. for factory 
purposes. The high-pressure cylinder reduced the 
steam to this pressure, and that part of the steam 
not used in the factory was dealt with in two other 
cylinders. 

Mr. A. H. Fitt said that the paper dealt mainly 
with the larger types of power plant, but, from his 
own experience of recent years with smaller indus- 
trial and auxiliary machines, he felt that much of 
the matter applied to these machines also. Thus, it 
would appear that users of industrial machines were 
realising the advantages of higher pressures and 
temperatures, particularly the latter. Pressures had 
gone up from about 250 lb. per square inch to 600 Ib. 
per square inch. His firm had built a number of 
turbines for round about the latter pressure, and had 
had inquiries for industrial plants up to 1,200 Ib. 
pressure. Temperatures had increased from about 
550 deg. F. to 850 deg. F. Smaller heat drops 
were becoming more usual. Practice on the Con- 
tinent seemed divided into two schools, one of which 
advocated very high blade speeds. It was still an 
open question whether some sort of intermediate 
blade speed might not result from the union of 
the two opposing views. Blade erosion was, as 
stated in the paper, a serious factor, and it was there 
pointed out that impulse machines showed a greater 
falling-off due to erosion than reaction machines. 
At the same time, it was possible for a great deal of 
the edge of the impulse blade to be eroded before 
any serious falling-off of efficiency was noticeable. 
Blades had been made with a well-rounded edge to 
determine their effect, and it was rather surprising 
to find out what could be done without material 
loss of efficiency. On the question of solid rotors, 
Messrs. W. H. Allen had adopted this for many 
years for the smaller industrial machines with good 
results. Solid-rotor machines possessed many ad- 
vantages over built-up machines. 

Mr. Fitt then went on to say that his firm had 
also long practised the examination of forged shafts 
from a centrally bored hole, and he could fully en- 
dorse the utility of this practice as set forth in the 
paper. They used, however, an additional method 
of ensuring sound forgings, in that they insisted 
upon the steel makers or forge masters making the 
non-driving end of the rotor at the top of the ingot, 
since the more inferior material, if it were present 
at all, was likely to be situated in that part. Further, 
in the case of an impulse turbine with a solid rotor, 
a disc was provided at the end of the rotor. This was 
eventually cut off, and test pieces made from it and 
sent to the design office. There, after examination 
in conjunction with the tests and examination 
results from the borehole, conclusions were reached 
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as to the retention or rejection of that particular 
rotor. He agreed with the view expressed in the 
paper that steel castings should be annealed after 
rough machining, at considerably above the working 
steam temperature, particularly for high-tempera- 
ture plants. Steel castings, although annealed by 
the steel founders, often deformed when the skin 
wasjremoved. He thought blade failures were less 
frequent in the smaller machines than in the larger 
ones, and was inclined to think that they not 
infrequently arose from faulty operation. In one 
obstinate case he had in mind, it was very likely 
that water was getting back from the jet condenser. 

Trouble from vibration, however, was perhaps 
more in line with the larger machines, but here 
again much might be traced to defective operation. 
Often sufficient care was not taken with the feed 
water, such as incorrect use of softening reagents and 
plants, with the result that water got over. Again, 
proper attention was not always paid in industrial 
plants to warming up. Thus, in one instance, instead 
of following instructions as to warming up with high- 
pressure steam in a back-pressure turbine the attend- 
ant had opened the back-pressure valve and admitted 
low-pressure steam which was not at the operating 
temperature, with the result that vibration had 
been set up. The causes of vibration were sometimes 
obscure. In a case of a station containing a number 
of small turbines all identical, one or two of the 
machines gave trouble. The shafts were made of 
nickel steel which was suspected of distortion under 
the working temperature. The shafts were replaced 
by mild-steel shafts, and various other alterations 
made, and the vibration ceased, but it was impos- 
sible to trace the real source of the original trouble. 
The use of nickel as blading material for high 
temperatures had been referred to in the paper as 
satisfactory. His own experience did not confirm 
that, and he was inclined to be cautious in employing 
nickel or cupro-nickel. These materials were very 
hard, and, in case of a contact anywhere, would cut 
into the baffles. He thought the uniplane industrial 
set illustrated in the paper would be made more 
compact if the condenser were arranged longi- 
tudinally underneath the machine. 

Mr. Fitt concluded his remarks, which he had 
illustrated by a number of lantern slides, by saying 
that effective governing was a feature of great 
importance in many industrial sets. Paper mills, 
for example, required close governing, and, in a 
machine made by his firm for this purpose, a 
permanent rise of only 1 per cent. occurred when the 
load was taken off. The machine was a condensing 
one, but very nearly the same figure could be 
obtained with a full pass-out turbine. No linkage 
was used between the governors and the pass-out 
gear, and there was no difficulty with hunting. 
He was rather disappointed that the paper had not 
dealt more fully with the subject of welding. His 
firm had done a certain amount of it with a fair 
measure of success. Caution was needed, but 
welding was a process which was bound to develop. 
Steel castings were unavoidable in many cases, 
but they had drawbacks. If they could be super- 
seded by a material which could be depended upon 
from the start, this would go far to overcome many 
of the delays so annoying to both purchasers and 
manufacturers. Perlit iron had been mentioned, 
and he would say that his firm manufactured it in 
fairly large quantities and used it with great success. 

Mr. I. V. Robinson said he had expected to find 
in the paper some reference to a point brought 
forward very clearly by the late Sir Charles Parsons 
in a paper at the World Power Conference at Berlin 
last year. This point was the economy resulting 
from the use of turbines having a very large over- 
load capacity. It was well known that it was 
current practice to use a turbine which would carry 
as a continuous maximum rating an overload equal 
to 25 per cent. of the most economical rating. Sir 
Charles Parsons, along with Mr. Dowson, had 
presented a very good argument for a turbine which 
would carry an overload of perhaps as much as 
75 per cent. of the mean economical rating. On 
this basis, a turbine with an economical rating of 
40,000 kw. could carry a maximum of 70,000 kw., 
which output would be instantly available to 
meet sudden demands in the power station. The 





much less cost than would be necessary to provide 
equivalent capacity in independent units. He 
thought this proposal might have, been?regarded in 
the paper as likely to be a feature in the development 
of the steam turbine in the near future. 

The specification for turbine forgings given in the 
paper was of interest to him, particularly as he had 
been for the last five years a member of a joint 
committee of turbine builders and forge masters, 
and had had frequent discussions on the standard 
specifications of the British Engineering Standards 
Association in connection with forgings for turbine 
blading. The turbine builders on that committee 
were metallurgical experts, able to hold their own 
with the best experts that Sheffield could produce. 
The representative of Mr. Gibb’s firm was well 
versed in the methods of production of steel forgings, 
what the time limits should be for each forging in 
different furnaces and so on, and the committee had 
evolved a very good specification. The forge 
masters, however, maintained that it would involve 
considerably more expense and cause the furnaces 
to be occupied much longer. The turbine builders 
argued that it was necessary if reliability was to 
be considered as the first essential, and the extra 
cost would have to be met by the purchaser. 

Continuing, Mr. Robinson said he was glad 
Mr. Samuelson had responded to the suggestion 
made in the paper to contribute data. The paper 
would, no doubt, have a wide circulation, and the 
best information should be available. The Table 
given in the paper included a large number of 
machines of American origin with various capacities, 
several over 100,000 kw. and one, No. 54, for the 
State Line, of 208,000 kw. He wondered what real 
need there was for these high-output machines, 
and was inclined to think a good deal was due to 
a mere spirit of emulation. The first really big 
machine in America was the 160,000-kw. turbine 
for the Hell Gate station, and it was shortly followed 
by another of 165,000 kw., and then by the State 
Line machine of 208,000 kw. He had been told 
that the station was not any better off with this 
large machine than it would have been with three 
units of 75,000 kw. each. In the Detroit Station, 
he believed there were 13 units of 50,000 kw. each, 
all the same type and make of machine. Here, it 
would seem, was a case for a 200,000-kw. turbine, 
but it had not been adopted, a fact which raised 
some doubts as to the unanimity of policy in the 
United States. 

The question of a limiting temperature for cast- 
iron casings had been raised. Possibly makers 
might have to agree to a limit of 450 deg. F. Some 
of those attending the meeting of the International 
Electrotechnical Commission had tried to get the 
Commission to accept in an international document 
a limit of 450 deg. F., but had met with considerable 
opposition from the Swiss and German delegates, 
who maintained that they had a material called 
“‘ cast-iron’ which possessed properties equivalent 
to those usual for cast-steel here. They, accordingly, 
pressed strongly for the elimination of this limit 
for cast-iron from the specification, and he believed 
it was deleted for the time being. He thought 
that the Institution was to be congratulated on 
the work of the Steam Nozzles Research Committee, 
which had been referred to in the paper. 

Professor A. L. Mellanby, commenting on the 
suggestion contained in the paper regarding co- 
operation, said that mention had been made of 
American practice. He had been greatly struck by 
the amount of co-operation which apparently 
existed in that country between the manufacturers 
and the persons actually running the plant. He 
had also been impressed by the way the stations were 
conducted and the size of the technical staff. As 
far as he could see, everything possible was done to 
eliminate unskilled labour, there were large boiler 
houses with very few attendants, but a big technical 
staff was constantly employed investigating the 
problems which arose daily, making careful measure- 
ments which were analysed and not simply filed, 
and was constantly finding out where things went 
wrong and what improvements could be made. The 
staff, especially the young men, were keenly inter- 
ested in their work, and he had noticed in some 
stations copies of papers which had been presented 
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The problems of pressure and temperature had 
been touched upon in thejpaper. He felt that in 
time it would be realised that there wasjreally a 
limit to effective pressure. It was still asked why 
2,000 lb. or 2,500 lb. per square inch pressure was 
not aimed at. If members studied the papers read 
at the Institution, he thought they would see that 
the gains toybe made by going markedly above 
700 Ib. or 800 lb. per square inch were very small. 
The question of reheating was so intimately con- 
nected with pressure that it could hardly be treated 
by itself, and the thermodynamic gain was not 
very great. It might, in certain circumstances, even 
disappear altogether. That point had been discussed 
by Dr. Kerr and himself in a paper presented a few 
years ago.* As to superheat, it was interesting to 
hear what Mr. Samuelson had had to say, because 
there was a certain disposition to think that very 
high temperatures presented no real difficulties. He 
thought that some members of the technical Press 
were inclined to reproach engineers with want of 
enterprise in the matter. Yet, as Mr. Samuelson 
had shown, in spite of the large amount of experi- 
mental work that had been done, it was by no 
means an easy matter to get a superheater capable 
of working continuously at 1,000 deg. F. He thought 
that 700 deg. F. to 800 deg. F. was quite high 
enough with the materials at present available. The 
problem of reliable forgings was also an important 
one, and had been emphasised by a recent breakdown 
of a new turbine. He was glad to hear what Mr. 
Robinson had told them about the preparation of 
forging specifications. 

Mr. H. E. Yerbury said that, while the author had 
stressed the serious effects of erosion, he had not 
dealt with those of corrosion. Some station engineers, 
like himself, had had serious trouble with corrosion 
at or about the dew point. Probably both defects 
would have to be met by the use of alloy steels. 
He was much impressed by the simple and apparently 
effective way of heating cylinder bolts described in 
the paper. There was not only trouble in tightening 
a bolt in the ordinary way, but starting back was 
often very troublesome and nuts had occasionally 
to be cut off. He thought too, that the new design 
adopted by the author’s firm to lessen cylinder 
distortion was a step forward. Many station engineers 
had had to suffer from cylinder distortion. In 
one case he remembered, the cylinder faces had to be 
replaned, and in others they had to be clipped in 
order to maintain tightness. The author had 
emphasised the importance of heat treatment to 
minimise internal stresses. There was a case of 
vibration some three or four years ago in which the 
shaft was found to be out of truth. He agreed with 
the author’s methods of shaft finishing and also 
on the point of omitting test results, which were 
not so important to the station engineer as_ the 
production of an effective supply. 

Mr. Gibb then replied to the discussion. He 
appreciated, he said, Mr. Samuelson’s addition to 
Table I in the paper, and hoped that further parti- 
culars of other sets would be forthcoming before the 
discussion was finally printed. As he had stated 
in the paper, he had not approached British manu- 
facturers for information, and it was pleasant to 
have it volunteered. He was also obliged to Mr. 
Samuelson for the corrections to the particulars 
of the Delray plant. He could not imagine how 
the incorrect figure for heat consumption had escaped 
him when reading the proof, and the new value 
supplied would seem to cast doubt on the same 
figure on the line above, viz., plant No. 54. He 
hoped the Institution would, at a later date, hear 
something of the operating results of Delray, as 
that was the machine designed for a temperature 
of 1,000 deg. F. Personally, he thought that, at 
present, caution was needed in planning for tem- 
peratures above 850 deg. F. As to the Dunston 
plant, he believed that there were eight boilers 
altogether with reheaters. The whole of the safety 
devices for reheat turbines given in the paper, with 
the exception of the “ fourth line of defence,” were 
in service. They had been fitted to the Crawford 
Avenue machines and those at Barking, and had 
proved a success. Mr. Samuelson’s experience 
on the question of erosion was in line with that of 
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his own firm in putting a few blades in front of the 
others. 

He had listened with great interest to Mr. Fitt’s 
comments on practice regarding smaller machines. 
Personally, he had found that smail heat-drops 
per stage conduced to maximum efficiency. The 
practice relative to the disposition of the ingot 
relative to the non-driving end of a shaft agreed 
with that in use at Heaton. It had also been found 
at that works that annealing was absolutely essential 
after rough turning a forging. He had to disagree 
with Mr. Fitt, however, as to warming up; they 
always recommended warming up while rotating. 
The employment of welding as a method of con- 
struction for moving parts demanded both courage 
and caution. A recent Continental design had the 
discs welded on the shaft without a single bolt to 
hold them together, which was a rather daring 
innovation. He did not know if the machine was 
in service or not. Referring to Mr. Robinson’s 
remarks on overload capacity, this aspect of the 
question had not been dealt with in the paper as 
it was already long, and, moreover, he thought it 
had been covered by the paper alluded to as being 
read at Berlin. The reference to the British Engi- 
neering Standards Association’s forging specification, 
which he hoped would be available shortly, 
was very interesting. He thought the case for 
large size units depended upon the total load. 
There were occasionally circumstances which 
justified them, and it was not altogether a case of 
putting all the eggs into one basket. He agreed 
emphatically with a limiting temperature of 450 
deg. for cast iron, but it must not be overlooked that 
there were sets actually running at 650 deg. F., 
with this material. 

In conclusion, Mr. Gibb endorsed Professor 
Mellanby’s remarks on the advantages of co-opera- 
tion between users and manufacturers which obtained 
in the United States,and commended the publications 
of the National Electric Light Association which 
were based upon such co-operation. The trouble 
from corrosion at dew point, referred to by Mr. 
Yerbury, was a common one and was definitely 
due to faulty feed water. It might be caused 
either by oxygen or carbon dioxide released from 
the steam at saturation point. As to corrosion- 
resisting material, his own view was that it did not 
necessarily resist erosion. Thus, whereas stainless 
iron was excellent for resisting corrosion it was useless 
against erosion, while the high-speed tool steels 
suitable for combating the latter evil were not so 
resistant to corrosion as stainless iron. On the 
question of the seizing of nuts, they had obtained 
very good results on the larger high-temperature 
machines by making the nut a little bit slacker than 
was usual and spraying the thread with aluminium 
powder. 

The President then closed the meeting by the 
announcement that it was the last general meeting 
of the session, but that an informal meeting would 
be held on Friday, May 1, at 7.0 p.m., when a 
discussion on “ Hydraulic Valves *’ would be opened 
by Mr. Henry Crowe. The next general meeting 
would take place at Cambridge during the Summer 
meeting there on July 13 to July 17. Full parti- 
culars would be given in the June journal. 








THE BROMBOROUGH DOCK. 


For many years, all water-borne merchandise, 
inward and outward, between the River Mersey and the 
well-known Port Sunlight works of Messrs. Lever 
Brothers, Limited, has been carried by way of Brom- 
borough Pool, a tidal stream which falls into the river 
some three miles above Birkenhead. The efficiency of 
this method of transportation was, however, reduced by 
the fact that raw materials had to b2 unloaded from the 
seagoing cargo vessels into barges at either Liverpool 
or Birkenhead, and that transhipment of the finished 
products had to be effected in the same way. Many 
years ago, thelate Lord Leverhulme, therefore, prepared 
an improvement scheme, for which Parliamentary 
sanction was obtained in 1923, and this, after seven 
years of constructional work, was brought to fruition 
by the opening of the Bromborough Dock on Friday, 
April 17, by the President of the Board of Trade, the 
Right Honourable William Graham, M.P. Briefly, this 
scheme consists of works extending for 1} miles along 
the foreshore of the west bank of the Mersey. These 
comprise a dock, occupying some 37 acres, which is 
flanked on the north and south by two large areas, 
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which have been enclosed by retaining walls and 
embankments. The reclamation of these two areas 
will provide over 100 acres of new land for industrial 
development, while the dock itself will render the firm 
as self-contained in docking facilities as it already is in 
the supply of raw materials. 

The scope of the works will be clear from the plan, 
reproduced in Fig. 6, on the opposite page. The dock 
proper is in the form of a trapezium, and includes a deep- 
water area, covering some 18 acres, so that 2,900 linear 
feet of berthage and 84,000 square yards of adjoining 
quay space is available. The depth of the water 
in the dock varies from over 35 ft. at spring tides 
to 25 ft. at neap tides, so that it will be possible 
to accommodate vessels of up to 10,000 tons. The 
west quay has been specially equipped for deal- 
ing with oil, and the berth alongside this, which is 
475 ft. long, has been formed so as to enable vessels 
drawing up to 27 ft. to lie there safely at any state of the 
tide. Behind this quay is a tank installation, which is 
capable of storing some 25,000 tons of oil. At the north 
end of this quay is a barge berth, at which tank barges 
can be loaded for supplying the works of the associated 
companies up the river. The east berth, which is 
500 ft. long, has, on the other hand, been equipped 
for bunkering ships with coal, while the north and south 
quays, each of which is 900 ft. long, are provided with 
electric portal cranes of 2 tons to 5 tons capacity, with a 
working radius of 60 ft. In addition, floating grain and 
seed elevators will be employed for dealing with those 
classes of produce. These elevators are shown along the 
east dock wallin Fig. 4, on page546. All the berths in 
the dock are served by railway lines, so that it will be 
possible for the vessels to be discharged direct into 
wagons, electric capstans being fixed at suitable points 
to facilitate shunting. These dock lines are connected 
with those already belonging to Messrs. Lever Brothers 
through two cuttings and thence with the London 
Midland and Scottish and Great Western Joint Railway. 
Storage accommodation for goods is provided in three 
single-storey transit sheds, two on the south quay 
and one on the west quay, each of which is 300 ft. long 
by 75 ft. wide. 

Access to the dock from the Mersey is given through a 
lock, which is 165 ft. long and 75 ft. wide, and has been 
designed to allow barge and river craft to enter and 
leave at all states of the river between half and full 
tide. Both pairs of lock gates, which were built at the 
Barrow-in-Furness works of Messrs. Vickers-Armstrong, 
Limited, are of the buoyant type and have an effective 
depth of 39 ft. 44 in., the moulded width being 6 ft. 
They are constructed of steel with greenheart heel 
posts 2 ft. 6in. in diameter, the mitre posts and clapping 
sills being of the same material, while the backs and 
fronts are protected by pitch pine fendering. The 
machinery for operating the gates consists of two sets 
of three-throw hydraulic pumps, which are driven by 
55-h.p. motors and have an output of 80 gallons per 
minute at a pressure of 750 lb. per square inch, while 
the hydraulic accumulator is of the self-guided type, 
and has a ram 18 in. in diameter with a stroke of 18 ft. 
Both pumps and accumulator are controlled by switches, 
which, in turn, are actuated by the weighted casing of 
the accumulator. 

Each leaf of the gates is provided with a hydraulic 
ejector, so that any accumulation of water in the 
buoyancy chambers may be disposed of. The gate 
machines are placed in chambers in the lock wall and 
are connected to the top deck of the leaves by a steel 
girder. They are capable of opening or closing the gates 
inl}min. Three hydraulic sluices and two hand-power 
sluices, as well as two 5-ton hydraulic capstans with 
seven fair leads, are provided on each side of the lock. 

Turning to the work of construction, it may first be 
stated that this was carried out to the designs of Messrs. 
Lever Brothers’ consulting engineers, Messrs. A. J. 
Barry and Partners and Sir John Wolfe Barry and 
Partners, Westminster, whose resident engineer was 
Mr. H. J. C. Kuhl, M.Inst.C.E. For the first twelve 
months, Messrs. Kirk and Randall, Westminster, carried 
out the work by contract, but at the end of that time 
an agreement was entered into with Messrs. Perry 
and Company (Bow), Limited, by which that firm 
employed the labour and carried out the construction 
under the technical and financial control of the con- 
sulting engineers. In July, 1929, another change was 
made, construction being completed on Messrs. Lever 
Brothers’ behalf by direct labour under the supervision 
of their consulting engineers. 

As will be seen from Fig. 6, the dock occupies an 
area of foreshore at the entrance to Bromborough Pool, 
and to keep this waterway open for traffic during the 
constructional period, a temporary connecting channel 
was first formed clear of the dock site. Work was then 
begun on the south river wall and north river embank- 
ment, it having been stipulated in the Dock Act that 
substantial progress should be made with these before 
the lock walls were built across the foreshore. The 
foundations of the wall, which was constructed of 
pre-cast concrete blocks, were carried down into the 
rock underlying the bed of the river, the whole of the 
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excavation being effected by tide work. The embank- 
ment, on the other hand, was formed of rock excavated 
from the temporary service channel just mentioned and 
the dock works, and was hand pitched on the river face to 
a slope of 1} to 1, as shown in Fig. 2, page 546. Arrange- 
ments were next made to enclose the dock area proper by 
building the north quay wall. This wall was constructed 
in mass concrete by tide work, the original entrance to 
Bromborough Pool being closed by a clay dam through 
which steel sheet piling was driven. A dam running 
from the land out to the river wall was also formed on 
the south side of the dock by tipping rock excavated 
from the railway cutting on each side of a clay core. 
This core was rendered watertight by driving sheet 
piling through its centre down to the underlying rock. 

The next step was to build the east river wall. This 
was effected by tide work, except for a length of 330 ft., 
where Bromborough Pool joined the river. At this 
place, it was found that the rock dropped so far beneath 
the surface as to render it necessary to build a cofferdam 
of steel sheet piling. To do this, two timber gantries, 
one running east and the other west of the wall, were 
first erected, and the piling was driven from these to 
form two sides of the cofferdam. Cross bulkheads 
were then driven, and excavation down to the rock was 
carried out in the half tide dam thus formed, two elec- 
trically-driven pumps, capable of delivering 7,000 
gallons per minute and 4,000 gallons per minute, 
respectively, against a head of 35 ft., being primarily 
provided for removing the water. These pumps were 
suspended from chain blocks and were lowered during 
operation to follow the water level. The amount of 
the pumping necessary may be gauged by saying that, 
at one period, about 1,500,000 gallons of water had to 
be withdrawn from the dam and the neighbouring tide 
work before any excavation could be effected, and 
that, as the work progressed, it was necessary to 
supplement the two large pumps by a number of 
others of smaller output, so that the dam and tide- 
work trenching could be cleared both of water and 
silt in from 1} to 2 hrs. 

The mass concrete forming the wall on this section 
was mixed on shore and was conveyed to the site in 
drop-bottom skips, which were lowered by cranes 
into the foundations. At the maximum depth, the 
base of this dam wall was 35 ft. wide, the total quantity 
of concrete deposited being 21,000 tons. To begin 
with, the sheet steel piles were strengthened by heavy 
timber frames, which were removed as the concrete 
was placed in position. Considering the difficulty of 
the work, comparatively little trouble was experienced, 
although several blows of varying severity occurred 
under the piling where the ground was weak. These 
were successfully dealt with by dumping a clay blanket 
over the affected positions. 

It was also necessary to construct a temporary 
arched dam across the site of the lock entrance where 
another deep dip in the rock occurred. This consisted 
of a double row of sheet piling, which was driven down 
to the rock through the overlying silt and hard brown 
clay. Radial pre-cast concrete blocks were founded 
on the clay contained between these two rows of 
piling, so as to form an arch springing at each end 
from mass concrete abutments, the latter being founded 
on the rock at each side of the gulley. This construc- 
tion, though unusual, had the advantages of giving a 
light dam of great strength and of requiring no strutting, 
besides being clear of all trench work. 

It may be added that, while these enclosing walls 
and dams were being constructed, the tide was per- 
mitted to enter and leave the dock area through sluices 
in the east river wall, just north of the Bromborough 
Pool dam. These sluices were, however, closed when 
this part of the work had been completed, so that the 
building of the south, east and west quay walls and 
the entrance lock, as well as the excavation of the dock 
itself, could be carried out in the dry. The latter work, 
which was carried out by Ruston steam navvies on 
caterpillar tracks, is shown in progress in Fig. 5, while 
a general view of the dock in a practically completed 
stage is given in Fig. 3. The dumpling material was 
loaded into side-tipping wagons, which were hauled up 
inclines by locomotives and tipped to form the quay 
spaces adjoining the various quay walls. As all the 
rock was required for dry filling immediately behind 
the quay walls or for the completion of the northern 
reclamation bank, the overlying soft material was 
excavated first and the rock then drilled and shaken 
by explosives to render it loose enough to be dealt 
with by the excavators. 

The excavation for and the concreting of the quay 
walls was put in hand simultaneously with that of the 
lock. These walls are all founded on the sandstone, the 
excavation of the overlying material being carried out 
in timbered trenches or, in difficult places, within sheet- 
steel piling. The walls themselves are of mass con- 
crete, which was made of Portland cement and natural 
ballast, the latter being mainly brought in by sea from 
Workington, Fleetwood, Walney and the Isle of Man, 
though, to provide against interruptions due to bac 
weather, subsidiary supplies were also obtained by rail 
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from Rossett, near Wrexham. The vessels used for| of the entrance, while on the same side there is a 
this purpose were berthed at two temporary jetties, | timber jetty 212 ft. long. On the south side the 


one at the north and the other at the south end of the | corresponding jetty, which forms a bull-nose, is 40 ft. 


works, the ballast being run from them to portable |long. Owing to the rock being very near the surface 


mixers, from which the concrete was placed directly | of the site of the former of these jetties, its foundations 


in the walls. 


| were formed by sinking 21-in. diameter steel cylinders 


As soon as the water had been excluded from the | through the overlying clay and then drilling a hole in 


dock area, the foundations for the outer ends of the | the rock for the reception of a rolled steel joist. 


entrance lock side walls were also laid, the outer section 
of the lock floor being constructed first, so that the 
north and south abutments of the dam at the lock 
entrance could be connected by permanent work. The 
overlying material was then excavated and the lock 
walls raised in mass concrete up to the original ground 
level. The dumpling between the walls was next 
excavated to expose the rock, and mass concrete 
deposited to form the lock floor. All the hollow and 
square quoins, stops, and pointing sills in the lock are 
of granite ashlar, and the watertight work has been 
dressed to within ;,';; in. of absolute accuracy. 
Balancing culverts, about 6 ft. square, are provided in 


The 
upper ends of these joists project above the top of the 
|cylinders and form supports to which the timber 
| structure of the jetty is bolted. 

| The completion of the excavation of the dock area, 
the construction of the entrance, and the erection of the 
gates enabled the water to be re-admitted to the basin 
| on September 22, 1930, through a specially constructed 
channel. The time occupied in re-filling was just 
under one week, after which the temporary arched dam 
across the lock entrance and the timber gantry, from 
which it was constructed, were removed. Meanwhile 
a channel had been dredged to provide a deep-water 





approach from the river to the dock, the materials 


the side walls and are controlled by hydraulic and | excavated, which consisted of soft brown clay, sand, 
hand sluices, so that the water can flow from the dock | and a small quantity of rock, being mixed with water 


to the lock and from the lock to the river. 


sluices consist of greenheart timber paddles, which can | reclamation area. 


These | in barges and pumped over the wall into the southern 


A timber gantry was also built 


be raised or lowered in granite recesses, the surfaces of | across the temporary service channel, from which rock, 


the latter being fine-axed and rubbed to watertight 
accuracy. 


| 


clay and the concrete blocks which had been removed 
from the dam at the lock entrance, were tipped to form 


Both the river and dock ends of the entrance lock | a closing dam at this point, as shown in Fig. 1, page 546. 
are provided with granite quoins and sills, which form | As soon as this dam was watertight, the clay dam 
a recess into which a caisson can be fitted, if at any | across the old entrance into Bromborough Pool was 
time it should be necessary to empty the entrance | cut through, after the sheet piling had been withdrawn. 
of water. The pumps, motors, and hydraulic accumu-|This operation occupied about a fortnight, during 
lator mentioned above, as well as the pump-house | which period the traffic to the works was handled in 
building containing them, are carried on foundations | the dock. Finally, the entrance channel was cleaned 
which are brought up from the rock on the north side | up and the outer end of the temporary service channel 


closed. It may be added that, in the building of the 
dock and its works, about 1,100,000 cub. yards of spoil, 
including 448,000 cub. yards of rock, were excavated. 








THE NEWCOMEN SOCIETY. 


Tue concluding meeting of the present session of 
the Newcomen Society was held at Prince Henry’s 
Room, Fleet-street, on April 15, and a meeting of the 
American members of the Society was held in New 
York on April 16. Three papers had been prepared 
for these meetings, but of these only two were read, 
both of them dealing with historic electric power 
stations. The first paper read was by Colonel R. E. B. 
Crompton, and was entitled ‘‘ The First Installation of 
House-to-House Electric Supply in the United King- 
dom,” while the second was by Mr. G. A. Orrok, and 
was on “‘ The Pearl-street Station: The First Steam 
Power Station in America.” The installation referred 
to by Colonel Crompton was that owned by the Kensing- 
ton Court Company, afterwards the Kensington and 
Knightsbridge Company, started by Colonel Crompton 
to supply electricity to the houses then being erected 
on a site which had been cleared by the company 
promoter, Baron Grant (1830-1899), but which was 
being developed by the Land Securities Company. 
The site was immediately south of Kensington 








High-street. Many private lighting plants had been 
erected in the early eighties for supplying individual 
houses, factories, buildings and theatres, and among 
the most notable installations at work was that at 
the Law Courts, for which Messrs. Crompton. had 
been responsible. The Grosvenor Gallery plant, 
with which Ferranti afterwards became connected, 








had been started about the same time. With the 
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formation of the Kensington Court Company, however, a 
new chapter was opened, and the station erected at 
Kensington Court, Colonel Crompton said, was “ the 
parent generating station of Great Britain.” At the 
Law Courts, the horizontal Crompton-Burgin dynamos 
were driven by belts from a countershaft, itself driven 
by an under-type locomobile. At Kensington, the 
generating plant consisted of three Willans-Crompton 
compound-wound D.C. sets, running at 450 r.p.m., 
of 86 ih.p. each, and four larger sets of 200 i.h.p. 
each, running at 350 r.p.m. The dynamos were an 
inverted bi-polar type, designed to develop 500 amperes 
at 100 volts, and 500 amperes at 200 volts, respectively. 
The engines and dynamos were erected on concrete 
foundations, 10 ft. in thickness, with air spaces between, 
and being kept clear of the buildings, no trouble was 
experienced from vibration in the surrounding proper- 
ties. Meters were rented to customers at charges 
varying from ll. to ll. 16s. per annum, and current 
was charged at 8d. per B.O.T. unit. The conductors 
consisted of bare copper strips, 1 in. wide and } in. 
thick, fixed to porcelain insulators in the subways, 
which had been constructed in the streets as the site 
was being developed. To ensure certainty of supply, 
a large battery of accumulators of the Crompton- 
Howell type were installed. The supply of current 
was started in 1886, and sufficient houses were being 
supplied by the end of 1887 to warrant the payment 
of a dividend of 5 per cent. in the capital invested. 
The generating costs per B.O.T. unit for twelve months 
were: coal, 1-19d.; stores, 0-07ld.; water, 0-055d. 
labour, 0-540d.; superintendence in engine room, 
0-164d. The coal consumption costs were subsequently 
reduced to 0-8d. per unit. 

Losing no time in proclaiming the success of the 
enterprise, Messrs. Crompton did much to stimulate 
the inauguration of similar undertakings, and this 
action had much to do with the passing of the Act of 
Parliament of 1888, amending the unfortunate Act 
of 1882 of Mr. Joseph Chamberlain, under which 
private electric undertakings could be taken over by 
public authorities under conditions inimical to the 
interests of those who had invested their money in 
them. By the 1882 Act, small works could be taken 
over at what was called a break-up price, in five years, 
and larger undertakings in twenty-one years. The 
Amendment Act prolonged the period of tenure to 
forty-two years. Besides the first station at Kensing- 
ton Court, the company founded by Messrs. Crompton 
erected another at Chapel-place, in Knightsbridge, and 
as the demand increased, a still larger station was 
built at Wood-lane, Shepherds’ Bush. This station 
was put into commission in 1901, and soon after that 
the steam plants at Kensington and Knightsbridge 
were shut down. 

The paper by Mr. G. A. Orrok was entitled “ The 
Pearl-street Station; the First Central Station in 
America.” It had been the intention, said Mr. Orrok, 
of the late Dr. J. W. Lieb, general manager of the New 
York Edison Company, to prepare a paper on the 
Pearl-street station, but his untimely death on 
November 1, 1929, deprived the Newcomen Society 
of an enthusiastic member and the first-hand impres- 
sions of a most able and ingenious engineer. As one 
who had worked with him for thirty-one years, Mr. 
Orrok had heard much about the history of the station. 
the first of its kind in the world. It was the invention 
of the incandescent light, the perfecting of the dynamo, 
and the invention of the multiple-arc system, with its 
corollary in the feeder system and three-wire system, 
which brought the central station into being for fur- 
nishing a means of transmitting light, heat, and power 
in any amount and to such distances as might be 
required. We owed the Pearl-street station to the 
genius of Edison, from waose note-books of 1878 and 
1879 could be gathered some of his early thoughts on 
the subject of electric power supply. In these he 
wrote at various times: “‘ A general system of distri- 
bution is the only possible means of economical illumi- 
nation. -” “* Not to make a large and blinding 
light, but a small light having the mildness of gas. . . .” 
‘‘ Higher incandescence without decrease of life of 
lamps. . -” “Tt does not matter if electricity is 
used for light or for power. . . .” “Generally, 
poorest district for light, best for power, thus evening up 
whole city the effect of this on investment.” 
The announcement of the atta’nment of a generator 
efficiency of 90 per cent., more than double what had 
hitherto been achieved, appeared in the Scientific 
American, October 18, 1879. The early Edison 
dynamos had admirable features of design, particularly 
in armature-core construction, while mica was first used 
for commutator insulation on the large machines. 
Professor R. H. Thurston called attention to Edison’s 
improvements in dynamo efficiency in 1881. The 
Edison Electric Light Company, the parent company of 
all the Edison companies, was incorporated early in 
1880—the Edison Electric Illuminating Company of 
New York, the local company, having its first meeting 
December 20, 1880. The site chosen for the first 





station was 255 and 257, Pearl-street, a four-storied 
building divided into two equal parts. In one of 
these were installed four 200-h.p. Babcock and Wilcox 
water-tube boilers for supplying steam at 120 lb. to 
Parker—Allen high-speed engines of 125 nominal h.p. 
running at 350 r.p.m. and having a piston speed of 
933 ft. per minute. The “Jumbo” dynamos were 
coupled direct to the engines, and each had a capacity 
of about 1,200 lights. The foundations for the engines 
consisted of a structural steel platform reasonably free 
from the walls and carried by steel columns down to 
solid footings. The station had a complete system of 
screw conveyor coal and ash-handling machinery. 
As Pearl-street was about half a mile from the river, 
it was a non-condensing station, but Edison took 
advantage of an old idea which had been taken by 
John Bourne from the hot-well of James Watt, and 
heated his feed water by a portion of the heat in the 
exhaust steam. The boilers were fed by injectors, 
but there were difficulties with handling the hot water, 
and recourse was had to the feed pump. Mr. Orrok 
gave many details of the electrical plant—the switches, 
the circuits, the means of regulating the voltage, and 
the distribution system. Many of the devices were 
crude, but they met the situation, and, moreover, they 
worked and enabled the central-station companies 
to do business with them. Special reference was made 
to ‘‘ that dear old friend—a rather troublesome one 
at times—the Edison chemical meter.” “It is no 
exaggeration to say,” said Mr. Orrok, “ that no single 
device in the whole system did more to lay the solid 
foundation for the commercial and financial success 
of the Edison stations from the very first than the 
chemical meter, with all its shortcomings that made it 
appear so impracticable to the layman.” The first 
tests of the engines and generators in the Pearl-street 
station were carried out July 5, 1882. The station 
started in operation September 4, 1882 ; by December 1 
it had 203 customers, and by the end of 1883 it had 
455 customers and over 11,000 lamps installed. No 
operating records have been preserved, but the 
economy during the first year or two was about 10 lb. 
of coal per kilowatt-hour, and it is probable that it 
never got below 7 lb. of coal per kilowatt-hour. A 
serious fire on January 7, 1890, interfered with its 
operation for a time, and the property was finally 
disposed of in 1895. The best description and illus- 
trations of this historic station are to be found in the 
Scientific American for August 26, 1882, while a full 
description of the generating units was given in a paper 
read by Edison and Parker to the American Society 
of Mechanical Engineers on April 20, 1882. 








THE Society OF CHEMICAL INDUSTRY.-—The Jubilee 
Celebrations of the Society of Chemical Industry will 
take place in London during the week commencing 
July 18, under the patronage of H.M. The King. The 
annual general meeting will be held in the Duke’s Hall, 
Marylebone, on July 14, when Sir Harry McGowan will 
deliver his presidential address. Throughout the week 
a comprehensive exhibition of British chemical plant 
and research and recording instruments, arranged by 
the British Chemical Plant Manufacturers’ Association, 
in co-operation with the Chemical Engineering Group 
of the Society of Chemical Industry, will be held at the 
Central Hall, Westminster. Further details of the above 
exhibition may be obtained from the secretary of the 
British Chemical Plant Manufacturers’ Association, 166 
Piccadilly, London, W.1. 


WaTER ENGINEER’S HANDBOOK AND DIRECTORY, 
1931.—The third edition of a useful little work, described 
as a comprehensive guide to the water undertakings of 
Great Britain and Ireland and the overseas Dominions, 
and entitled Zhe Water Engineer’s Handbook and 
Directory, 1931, has recently made its appearance. The 
directory sections proper comprise an alphabetical list 
of water engineers and the authorities to which they are 
attached; a directory of water undertakings in the 
United Kingdom, giving the names of the chief officers, 
the area supplied, the source of the supply, the character 
of the water, treatment, distribution, and development 
in progress or in prospect; waterworks statistics, in-’ 
cluding populations and areas served, consumptions, 
storage capacities, and length of mains; an overseas 
section covering Australia, New Zealand, Canada, and 
South Africa ; and a directory of institutions and Govern- 
ment Departments connected with water supply. The 
volume, however, is a book of reference as well as a 
directory ; it contains a number of well-written and 
informative chapters dealing with various technical 
aspects of water engineering. The first chapter takes the 
form of a review and is headed ‘‘ Water Engineering in 
1930." Other chapters deal with such matters as 
water laws, pumping machinery for waterworks, and the 
purification of water, both of which last two contain a 
great deal of interesting information. A long section, 
comprising some 70 pages, is devoted to hydraulic data, 
formule and general tabulated information. While of 


small compass, the book is comprehensive, and a brief 
search in its pages will furnish an answer to most ques- 
tions relating to water supply in this country and in the 
Dominions dealt with. It is published by the proprietors 
of Water and Water Engineering, 30, 31, Furnival-street, 
Holborn, London, E.C.4. 








LAUNCHES AND TRIAL TRIPS. 


‘* Hetrx.”’—Twin-screw oil-tank motorship;  six- 
cylinder single-acting Diesel engines. Trial trip, April 
14. Main dimensions. 316 ft. by 50 ft. by 19 ft. 3 in. 
Built and engined by Messrs. K. and W. Hawthorn, 
Leslie and Company, Limited, Hebburn-on-Tyne, for 
Messrs. Anglo-Saxon Petroleum Company, Limited, 
London. 

‘* ASHMORE.”’—Single-screw oil-tank motorship ; six 
cylinder, single-acting, two-cycle Armstrong-Sulzer 
Diesel engine. Trial trip, April 14. Main dimensions : 
length 408 ft., beam 54 ft. 9 in., deadweight carrying- 
capacity 9,000 tons. Built for the Norwegian firm, 
Messrs. Skibs A/S ‘‘ Ashmore,’’ by Messrs. Sir W. G. 
Armstrong, Whitworth and Company (Shipbuilders), 
Limited, Tyne Iron Shipyard, Willington Quay-on-Tyne, 
and engined at the Scotswood Works, Newcastle-on- 
Tyne, of the firm. 


‘** RANGATIRA,”’—Twin-screw turbo-electric passenger 
steamer for service between Lyttelton and Wellington, 
New Zealand; two B.T.H. impulse-type turbo-alter- 
nator sets and two double-unit synchronous propulsion 
motors. Launch, April 16. Main dimensions, 400 ft. 
by 58 ft. by 29 ft. Built for Messrs. The Union Steam- 
ship Company of New Zealand, Limited, by Messrs. 
Vickers-Armstrongs, Limited, Barrow-in-Furness. 


‘* CaMAGUEY.’’—Single-screw cargo steamer for service 
among the islands of the West Indies ; triple-expansion 
engine. ‘Trial trip, April 16. Main dimensions, 240 ft. 
by 37 ft. by 14 ft. 6 in. Built and engined by Messrs. 
Earle’s Shipbuilding and Engineering Company, Limited, 
Hull, for Messrs. Empresa Naviera de Cuba, Havana, 
Cuba. 

“* Hitary.’’—Single-screw passenger and cargo steamer 
for service between England, Portugal and South 
America; triple-expansion engine with Bauer-Wach 
exhaust-steam turbine. Launch, April 17. Main dimen- 
sions, 420 ft. by 56 ft. by 37 ft. Built and engined by 
Messrs. Cammell Laird and Company, Limited, Birken- 
head, for Messrs. The Booth Steamship Company, 
Limited, Liverpool. 

** CAPRELLA,”’——Twin-screw oil-tank motorship; six- 
cylinder, single-acting, four-cycle Hawthorn-Werkspoor 
Diesel engines, supercharged on the Werkspoor system. 
Launch, April 17. Main dimensions, 467 ft. by 62 ft. 
by 34 ft. Built and engined by Messrs. R. and W. 
Hawthorn, Leslie and Company, Limited, Hebburn-on- 
Tyne, to the order of Messrs. The Anglo-Saxon Petroleum 
Company, Limited, London. 

‘“*San PrEpRo.’’—Single-screw cargo steamer; four- 
cylinder triple-expansion engine with Bauer-Wach-type 
exhaust turbine. Trial trip, April 17. Main dimensions, 
430 ft. by 57 ft. by 37 ft. 6in. Built and engined for the 
Compagnie Générale Transatlantique, Paris, by Messrs. 
Harland and Wolff, Limited, Belfast. 








INDUSTRIAL NEWCASTLE-UPON-TYNE.—With the object 
of attracting new industries to Newcastle-upon-Tyne, the 
Corporation of that city has recently approved of the 
issue of a handbook entitled Newcastle-upon-Tyne 
Commercially Considered. The book contains much 
information regarding the history and growth, the indus- 
tries, and the amenities of Newcastle. Interesting and 
informative chapters on such matters as municipal 
enterprise, industrial development, public utility under- 
takings, aids to trade and industry, and commercial and 
industrial Newcastle are contained in the volume, and 
information on Tynemouth and North Shields, the 
environs of Newcastle, and the Tyne Improvement 
Commission is also included. In addition, particulars are 
given regarding the City’s docks, postal and telegraph 
facilities, railway and steamer connections and transport 
services, and consular offices. The handbook is well 
printed and contains a large number of fine plates as 
well asseveral maps and plans. The whole of the produc- 
tion has been carried out under the auspices of the 
Newcastle-upon-Tyne Corporation by Messrs. The Kelvin- 
grove Publishing Company, Limited, 67, Dale-street, 
Liverpool. Copies of the volume may be obtained gratis 
on personal application, or by remitting 7d., the postage 
of one copy, to the Town Clerk, Town Hall, Newcastle- 
upon Tyne. 


InDUSTRIAL VicToRIA, AUSTRALIA.—A brochure pub- 
lished recently by the State Electricity Commission of 
Victoria, 22, William-street, Melbourne, Victoria, Aus- 
tralia, and entitled Industrial Victoria, has been forwarded 
to us by The Agent-General for Victoria, Melbourne- 
place, Strand, London, W.C.2. The work contains a 
great deal of information concerning the industrial, 
economic, geographic, climatic, and social conditions of 
Victoria. Melbourne is therein stated to be a city of 
unparalleled growth and unrivalled promise, and about 
the first portion of this statement, at all events, there can 
be no argument. The foundations of the city were laid 
as recently as 1835, and at the present time it shelters 
over 1,000,000 inhabitants and possesses 25 per cent. of 
Australia’s factories. The brochure indicates that the 
State possesses ample supplies of timber, coal and 
minerals and abundant and dependable supplies of cheap 
electric power. Furthermore, the climate is equable 
with adequate rainfall, the ports and harbours well- 
equipped and sheltered, and the railways well organised. 
It is claimed that taxation per capita is low, that there 
is remarkably little industrial unrest within the State. 
that the level of personal wealth is high, and that freight 
rates on the railways and goods and vessels rates at the 

orts arelow. The book has been compiled by Mr. D. E. 
Williams; it contains many illustrations, maps, and 
diagrams. 
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WHEN, in 1927, the attention of the Forestry Com- 
mission was drawn to the fact that the Electricity Com- 
mission was not able to include larch in their specifica- 
tions for transmission-line poles, a conference was 
arranged between the two bodies, at which, after dis- 
cussion, it was decided that the Forest Products 
Research Laboratory should determine experimentally 
whether it was possible to overcome the objection to the 
use of home-grown larch sufficiently to make it suitable 
for use in transmission lines. The objection in question 
was based on the experience of the Post Office in the 
use of creosoted larch poles during the war. The 
creosote was found not to penetrate the larch to any 
great extent when applied according to standard 
methods, and the poles were liable to check or split 
after erection, forming broad and deep openings 
throughout practically the whole length of the pole, 
in which non-impregnated timber might be exposed to | 
the action of fungi, and in which climbing irons 
might become fast, involving danger to the men. The 
Laboratory had, therefore, to devise an effective 
process for impregnating the poles, and to determine 
some method of seasoning that would overcome 
excessive splitting. The work had to be postponed for 
a year or so until the equipment of the Laboratory at 
its new premises had been sufficiently completed, and it 
was not put in hand until the beginning of 1929. The 
investigations have lately been carried to a conclusion, 
and a report has now been published describing its 
methods and results.* 

It was found that the use of unbarked larch poles 
involved so long a time in seasoning as to be econo- 
mically difficult or even impracticable. It was, there- 
fore, recommended that the poles should be peeled as 
soon as convenient after felling, and before being piled 
for seasoning. It was also found of advantage to adopt 
the practice of piercing the surface of the pole at 
intervals with a short broad knife, so as to form local 
cracks or longitudinal separations of the fibre. With a 
sufficient number of these incisions, the few wide and 








deep checks which form naturally in unincised larch, 
are replaced by a larger number of shorter, shallower 
and narrower openings, which not only avoid the objec- 
tion to the deep checks, but also have better absorb- 
ing capacity with more uniform penetration of the | 
creosote. The poles were spaced in fairly open layers | 
for seasoning, so as to obtain uniform drying. It was | 
found possible to obtain satisfactory impregnation both | 
of green and of air-dried poles. The green poles were | 
treated by the Boulton or boiling-under-vacuum 
process, in which, immersed in creosote at about 
210 deg. F., they were first subjected to a vacuum of 
15 in., rising to 27 in., for something over a day, and | 
then for three hours to a pressure of 160 to 170 Ib. per | 
square inch, followed by draining and a further applica- 
tion of a 15 in. vacuum,:the whole process taking 
from thirty hours to thirty-five hours. This process, | 
though effective, was regarded as too long and costly, 
and it was recommended therefore to work with air- | 
dried poles, which could be treated by the Bethel or full- | 
cell process, in which a 20-in. vacuum for an hour was 
followed by two hours pressure at 180 lb. per square 
inch, and a final 15-in. vacuum for half an hour. 
The temperature of the creosote was about 190 deg. F. 
Apart from the extra cost of the Boulton treatment, | 
the green poles suffered considerably more from splits 
than the air seasoned. The absorption of the incised 
air-dried poles was substantially more than that of the 
unincised, on the average being about half as much again. 
The effect of a preliminary heating bath under vacuum 
did not appear to be material. The penetration of | 
creosote in the incised poles was more uniform than in 
the unincised, though about of the same average depth. 
As between poles felled in October and others felled 
in the following January, the average absorption of the 
later consignment was about a fourth higher than that | 
of the first. At the same time such mechanical tests | 
as were available seemed to show that October felling 
produced the strongest poles. 

The greatest deterioration in strength was seen in 
poles that were creosoted when green. The incised 
poles were somewhat weaker than the unincised, 
though they were free from the serious checks which 
occurred in the unincised as they dried, but the unin- 
cised poles showed a weakening between the growth 
rings, which reduced the strength by about 10 per 
cent. A comparison of the results of the larch poles 
with similar tests on imported Scotch pine, both creo- 
soted and untreated, showed that the larch poles were 
‘bout 30 per cent. stronger than the imported Scotch 


Total Te 





* Forest Products Research: Bulletin No. 8. The 

se of Home-Grown Larch Poles for Transmission Lines, 
|. The Seasoning of Larch Poles, By S. T. C. Stillwell, B.Sc. 
-. The Creosote Treatment of Larch Transmission Poles, 
By J. Bryan, M.Eng., A.M.Inst.C.E. 3. Mechanical 
ests of the Strength of Treated and Untreated Larch 
Uelegraph Poles. By C. J. Chaplin, M.Se., M.E.1.C., and 
!. Latham, B.Se. H.M. Stationery Office. [2s. net.] 
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pine of the same dimensions and of the same moisture 
contents. It is remarked that the tests on small groups 
of poles, varying from four to 10 in number, cannot 
be regarded as definitely conclusive without further 
confirmation, but may be accepted as indicating the 
probable influence upon strength of the various treat- 
ments. 








POST-WAR LAND TURBINE 
DEVELOPMENT.* 


By C. D. Gras, B.Ena. 


WueEN the European war broke out, the electrical 
power industry was on the eve of great developments. 
The manufacturers of turbine machinery, on whom the 
industry relies so largely for its progress and even for 
its existence, were preparing to supply it with generat- 
ing plant far in advance of anything that had gone 
before. It may be said that development had indeed 
commenced in 1912 with the construction, at Newcastle- 


| on-Tyne, of a notable unit of 25,000 kw. This machine, 
| which passed all previous records for size and efficiency, 


probably represented the high-water mark of turbine 
construction prior to the war. The set, it may be 
remarked, is still in service at the Fiske-street station, 
Chicago. 

During the years that the war was in progress, new 
development received a check, though two important 
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steps forward during the war years have to be re- 
corded. First came the raising of total steam tempera- 
ture and pressure when the Carville ‘‘ B” station was 
put into service in 1917; the machines at this station 
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IMPROVEMENTS IN EFFICIENCY. 
Turbine Efficiency Ratio—The improvements in 
turbine internal efficiency, as distinct from gains due 
to a greater temperature range, are particularly notice- 
able when considering the smaller sizes of plant, and 
Fig. 2 shows the turbine efficiency ratio plotted against 
the plant size for the years 1913, 1919, and 1930. It 
will be seen that although the efficiency ratio of a 
25,000-kw. turbine has increased by 4 per cent. since 
1913, the improvement in a 3,000-kw. set has been 
nearly 13 per cent., and a modern 3,000-kw. turbine 
is only 5 per cent. less efficient in steam consumption 
than the present-day 25,000-kw. machine. A bigger 
difference would be found, however, in comparing 
heat consumptions, since the larger unit would permit 
the use of a more comprehensive feed-heating equip- 
ment. Improved designs in nozzles and blading and 
the use of higher velocity ratios has been mainly 
responsible for this increase of efficiency, and the work 
done by the Steam Nozzles Research Committee of the 
Institution assisted impulse turbine designers in no 
small measure. Reaction turbine manufacturers have 
made an equal advance by their own extensive re- 
searches. The closest attention is now given to the 
elimination of eddies in the steam-flow, and coned 
blading is almost universally adopted. Steam-chests 
and nozzle-boxes are carefully designed to secure the 
minimum pressure drop, while thick leaving edges to 
nozzles and blading are strictly avoided. The standard 


Fig.2. TURBINE EFFICIENCY PLOTTED AGAINST 
SIZE OF PLANT FOR 1913,1919 AND 1930. 
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of workmanship in nozzles and blading is much 
improved and the importance of smooth steam passages 
is fully appreciated. It is instructive and interesting 
to note that the great majority of turbine designers are 
now adopting the principle laid down by the late Sir 
Charles Parsons as far back as 1884, namely, that to 


| obtain the highest efficiency in a steam-turbine the 


steam-jet velocities must be moderate. This is obtained 


| by the adoption of a multi-stage design with a small 


pressure drop per stage. Multi-cylinder turbines for 
large outputs are now almost universal, and the 
tendency is towards a greater degree of reaction 
especially in the low-pressure region. 

Thermodynamic Cycle Efficiency—The increase of 
temperature range or available heat drop produces a 
more concrete gain in the form of less coal consumed 
per unit generated and is worthy of some study. 
Table I gives a list of machines both in this country 
and abroad, and from this, Figs. 3, 4, and 5 have been 
plotted showing the general range of initial pressure, 


| heat drop available, and heat consumption per unit 


represented a very large increase in output compared | 


with previous practice at 2,400 r.p.m. Later came the 
North Tees ‘“‘ A” Station with turbines working at a 
pressure of 450 lb. per square inch, and the adoption 
of the resuperheating cycle. Such great advances on 
previous practice were due to the engineering courage 
of Messrs. Merz and McLellan and the Newcastle-upon- 
Tyne Electric Supply Company, and the experience 
gained formed a basis for the very rapid post-war 
developments to be now described. The progress is 
indicated graphically by Fig. 1, 
advance in operating conditions made by one of the 


leading American turbine makers, the Westinghouse | p 


Electric and Manufacturing Company. During the 
period with which the paper deals it will be seen that 
the maximum size of units built by that company 
has increased from 60,000 kw. to 160,000 kw., pressures 
have gone up from about 200 lb. to 1,300 lb. per square 
inch, temperatures from 600 deg. to 800 deg. F., and 
available heat from about 400 B.Th.U. to well over 
500 B.Th.U. per pound. Other companies have also 
kindly assisted the author with information, and he 
has made every effort to secure representative data 
from Continental and American turbine builders. No 
attempt has been made to secure similar information 
from British makers in the hope that representative 
British manufacturers would themselves contribute 
details of their own developments in the discussion. 


which shows the | 


generated for representative Parsons machines. The 
figures given for heat consumption in the Table for 
machines Nos. 27 to 63 must be regarded as approximate 
only, since in a large number of cases insufficient 
information is available and certain assumptions have 
had to be made. The adoption of regenerative feed- 
heating is almost universal in present-day power plants, 
and this results in lower heat consumption, reduced 
erosion, and increased turbine output for a given 
exhaust annulus area, or alternatively, a smaller 
condenser for a given output. The whole question of 
regenerative feed-heating has been very thoroughly 
discussed by Messrs. Baumann and Guy in recent 
apers. * 

The available heat drop may, of course, be increased 
by (a) raising the steam pressure, (5) raising steam 
temperature, (c) reducing back pressure, (d) interstage 
reheating after partial expansion. 

(a) Steam pressures have been increased fairly 
rapidly in the past few years, and in the absence of 
sufficient accurate data on the properties of steam at 
very high pressures, and until further operating 
experience has been obtained, it is not safe to predict 
the sort of pressures which will be in common use a 
few years hence. Pressures from, say 400 lb. to 600 Ib. 
per square inch, are now quite common, and it is 
probable that the next step above this pressure will 
be a large one, possibly to 1,400 or 1,500 lb. per square 
inch. 





* Paper read before the Institution of Mechanical 
Engineers on Friday, April 17, 1931. Abridged. 





* ENGINEERING, vol. cxxx, page 597, (1930), and vol. 
exxvii, page 148 (1929). 
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TABLE I.—PARTICULARS OF REPRESENTATIVE MACHEN 

















Stop- | | | Heat Con- | 
Output, valve Stop | — | sumption | 
real Speed pres- | valve | Vacuum) go P, | Feed- | with feed- | 
No. | Year. Station. Stalag ry Sara Type. sure, tempera -| one Heating, heating, Maker. | Remarks. 
con; seal Ib. per | ture, | mercury. deg. F. Th.U. 
tinuous fe | A Vacuum, ° 
vabtie sq. in. | deg. F. B.Th.U per 
a gauge. | | eo kw.-hr. | 
| 
1 1917 | Carville = . 10,000 2,400 geo ga L.P. cylinder 250 650 29-0 481 120 14,020 Parsons | Reheating to 400 deg. F. 
tandem. | 
2 | 1917 ‘ a5 ~ ..| 10,000 2,400 a " 250 650 29-0 451 120 14,300 | 5 
3 1917 | Bradford a ‘> os 15,000 1,500 Single cylinder .. ite “i 190 584 | 38-0 387 — 14,863* > 
4 | 1918 | Lots Road .. a a 18,000 2,000 Double-ended L.P. cylinder 185 | 500 29-0 | 399 —_— 14,197* | je 
| tandem | 
5 | 1919 | Mersey Power Company ba 12,500 3,000 es 250 650 29-0 451 — 13,215* 
6 | 1920 | Shanghai... -.| 20,000 1,500 | Single cylinder ; * 180 572 28°5 396 25 14,112* sf 
7 | 1920 | Treforest - oie ee 15,000 1,500 Single cylinder .. oe és 325 725 29-1 489 — 12,196* | ” 22,500-kw. momentary 
| | gery 
8 1921 | Victorian Railways, Aus- 15,000 3,000 Double-ended L.P. cylinder | 250 700 28-75 453 185 12,831 : 
| tralia tandém 
9 | 1922 | Barking i. be ..| 20,000 3,000 “ ™ | 350 700 29-0 480 250 11,400 3 
10 | 1922 zs oe am ge 40,000 3,000 a H.P. and L.P. 350 700 29-0 568 250 10,750 Re Reheating to 700 deg.F. 
| and L 
11 | 1923 | Dalmarnock a 5 21,000 1,500 Single cylinder. a 270 700 29-1 474 150 12,240 | a | 
12 | 1923 | Chicago se sa rss 50,000 “ Cross-compound, 3e ylinde Ey sas 550 | 750 29-25 604 315 10,026 | ne Reheating to 700 deg. F. 
72 | 
13. 1924 | Derby Corporation .. wg 10,000 3,000 | Single cylinder .. ar 7 290 700 29-0 47 180 12,370 
14 | 1924 | North Tees .. 435 ae 25,000 2,400 Double-ended L.P. cylinder 450 | 700 29-0 pk 300 11,020 
tandem 
15 1925 | Brimsdown .. os = 25,000 3,000 Three-exhaust double-ended L.P. 290 | 700 29-0 472 270 11,325 es 
cylinder tandem 
16 | 1926 | Congella wa nes = 12,000 3,000 | Single-cylinder duplex exhaust 250 | 700 28-5 445 190 12,048 or 20,000 kw. for 2 mins. 
17 1926 | Barking oe i et 20,000 3,000 Double-ended L.P. cylinder 350 700 29-0 480 280 11,080 - 
tandem | 
18 1926 | Edmonton .. se ee 10,000 3,600 Single cylinder... o a 250 | 650 28-85 445 _- 13,240* 
19 1927 | Castner Kellner . De 6,000 6,000 Geared side by side a ce 550 750 28°8 506 250 | 11,800 ce 
3,600 | 
20 1928 | Derby Corporation .. . 20,000 3,000 Single-cylinder duplex exhaust = 700 29-0 472 180 11,710 pe 
4 | 1929 Regina ca _ ae 15,000 3,600 | a Be 350 725 27-05 | as 250 | 11,207 as 
22 | 1929 | Velsen “a ‘s os 30,000 1,500 Double-ended L.P. cylinder 399 752 28:9 | 497 284 10,854 | a 
tandem . | 
23-1929 | Calcutta on os os 20,000 3,000 | Single cylinder .. es = 195 | 590 28-0 389 170 13,300 or 
24 1930 | Hackney ee ‘2 os 30,000 3,000 Double-ended L.P. cylinder | 350 750 28-7 481 280 10,920 me 
tandem | | | 
25 | 1930 | Dunston - oe i 50,000 1,500 ae L.P. eylinder 600 800 29:0 | 618 340 9,280 - Reheating to 800 deg. P’. 
| andem | 
26 | 1930 | Copenhagen .. ae ie 36,000 | 1,500 | Double-ended L.P. cylinder 323 | 743 29-0 489 284 10,845 | + 
| tandem | | 
27 | 1922 | Barton oe ‘“< Ke 27,500 1,500 Single-cylinder impulse ra 350 700 29-1 486 200 11,958 | Metro- 
politan- 
- Vickers 
28 | 1924 | Trenton Channel, Detroit .. 50,000 1,200 - 375 | 700 29-2 493 | 12,285* | General 
| | Electric 
29 | 1924 | Philo, Ohio plaice taal 40,000 1,800 ‘ ~ ze 560 | 725 | 29-0 90 314 | 10,360 | + | Reheating to 725 deg. F. 
30 | 1925 | Buenos Ayres 50,000 1,500 2-cylinder tandem impulse 3% 550 | 750 ; 28°83 | 614 _ 11,020* | = | Reheating to 750 deg. F. 
31 | 1925 — Branch South Be nd., 40,000 1,800 Single-cylinder impulse .. ba 530 | 725 | 29-0 584 385 10,250 | = | | Reheating to 725 deg. fF. 
| ndiana | 
32 | Columbia... : 45,000 1,800 2-cylinder tandem impulse i 550 725 | 29-0 584 — 10,600* | os | Reheating to 725 deg. I’. 
33 | Boston Edison Mluminating 35,000 1,800 — 1,200 700 | 350 Ib. _ — — ef 
| Company | per | | 
| sq.in. g. | | 
34 | 1925 | Hudson Avenue, N.Y. .. 80,000 1,800 | Cross-compound H.P. and L.P. 376 700 29-0 483 361 11,000 | American | 
I.P. and L.P. | Westing- | 
| | | | | | house | 
35 | 1926 | Leghorn, Italy 14,000 3,000 Single-cylinder radial flow ae 330 842 29-0 519 | — | 12,370* Liiing- 
| } | | | strom 
36 | 1926 | Crawford Avenue .. ae 77,000 1,800 | 2  eylinders  cross-compound 550 750 29-0 515 | — | 11,790* | General 
1,200 impulse F a Electric | 
37 | 1926 | Klingenberg 6 sie 80,000 1,500 Cross- compound H.P. and I.P. 478 752 | 28-8 501 280 10,740 A.E.G. | 
mpulse L.P. reaction am y ? 
38 1926 | Utrecht . ee BG 20,000 3,000 4 cylind ers in line, 2 impulse, 2 455 | 752 28-65 492 176 12,243 | Stork 
reaction | | 
39 | 1926 | Milwaukee Lakeside oe 7,000 3,600 Single-cylinder impulse ..| 1,200 720 332 Ib. — ~- _— | General | 
per | Electric | 
sq. in. | | 
40 | 1928 | Stanton oe oe ... 47,000 1,800 " okt wis 600 725 29-0 610 320 10,250 | an | Reheating to 725 deg. I’. 
¥ | Electric 
$1 | 1927 | Barton 7 hs ~~ 40,000 1,500 2-cylinder Baumann exhaust 350 700 29:0 | 480 300 10,920 Metro- | 
impulse | politan | 
ss S | Vickers 
42 | 1927 | Hams Hall .. sai .., 30,000 1,500 | Single-cylinder impulse .. 5% 350 | 700 28-12 449 295 11,100 | General 
| Electric | 
| alternator | 
| | Fraser and | 
| | Chalmers | 
} 7 turbine | 
43 | 1927 | Hudson Avenue, N.Y. .., 110,000 1,800 | Cross-compound H.P. and I.P. 400 700 29-0 486 | 270 10,620 | American | 
and 2 L.I Westing- | 
| : . =e house 
44 | 1927 | Waukegan General Com- 50,000 1,800 2-cylinder tandem reaction 600 725 29-0 | 510 _- 11,700* Allis- | 
_ | pany | ; 5 F Chalmers | 
45 | 1927 | Witkowitz Coal “ompany .. 19,500 3,000 4-cylinder tandem impulse ..| 1,425 915 28-8 641 _ 10,900* eae Reheating to 662 deg. F. 
ae rhe be riimner | 
46 | 1927 | Crawford Avenue .. ..| 91,500 1,800 Cc pws compound 2-cylinder im- 550 | = 750 29-0 530 ar 10,800* ve | Reheating to 500 deg. I’. 
7 pulse ¢ cael ioe e dlectric 
47 | 1927 | Powerton, Il. bs ..| 55,000 1,800 2-cylinder impulse és Re 600 725 29-0 | 583 350 9,650 —— | Reheating to 725 deg. F. 
ectric 
48 1928 | Hell Gate a - ... 165,000 1,800 2 lines, 4-cylinder impulse- 266 | 700 29-0 467 252 11,300 American | 
| reaction Westing- 
: . house 
49 1928 | Mannheim .. + is 5,000 3,000 | Single-cylinder impulse .. ..| 1,425 842 | 285 Ib. 180 _ _ Brown 
} | |__ per Boveri 
| ‘ | Sq. in. g. | 
50 1928 | Hell Gate... - -.| 160,000 1,800 | Cross-compound, 2 cylinder, pure 265 610 29-0 442 208 11,500 re 
| 1,200 | reaction, double-ended L.P. BS 
51 1929 | St. Denis, Paris 50,000 3,000 | 4 cylinders sf oe is oa po 29-07 586 — 11,200*  Oerlikon 
85 9 
52 1929 | Issy-les-Moulineaux --| 11,200 1,500 - 483 797 29-0 523 338 10,820 | Brown 
| Boveri 
53 | 1929 | Liverpool .. - .., 50,000 1,500 2 cylinders ma s os 400 800 29-0 516 300 10,600 Metro- 
politan 
. “< Vickers | 
54 1929 | State Line, Ind. os ..| 208,000 1,800 3-cylinder cross-compound, 1 600 730 29-0 539 380 10,250 General | Reheating to 500 deg. F. 
H.P. 2 two-flow L.P. ~ Electric | 
55 | 1929 | Delray, Detroit ne ss 10,000 3,600T | 2-cylinder tandem impulse a 365 1,000 29-0 575 300 10,2607 | British | 
| Thomson- | 
= S | Houston | 
56 1929 | East River, N.Y. .. .. 160,000 1,506 2-cylinder impulse a oa 376 700 29-0 484 — 11,680* | General 
Electric 
57 , 1930 | State Line, Ind. a ..| 150,000 1,800 3-cylinder weaned = ..| 1,200 832 29-0 675 — 9,900* an | Reheating to 832 deg. F. 
58 | 1930 | Pekin.. a a ..| 105,000 1,800 3 cylinders < we 600 725 29-0 589 - 10,550* — | Reheating to 750 deg. F. 
| } dlectric 








* Based on no feed-heating. + Corrected by Mr. F. Samuelson. 
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LAND TURBINE DEVELOPMENT. 


TABLE I.—PARTICULARS OF REPRESENTATIVE MACHINES—(continued). 





Output, 
| maxi- | 
No. Year. Station. | — | Speed, | 
tinuous | 'P-™- 
| rating. 
59 1930 | Waukegan 115,000 1,800 
60 1930 | Battersea Corporation 30,000 3,000 
61 | 1931 | State Line, Ind. 125,000 1,800 
62 1931 | St. Denis, Paris 50,000 3,000 
63 1931 | Schelle, Ant. 60,000 3,000 
644 1931 | Barking 75,000 1,500 


* Based on no fee 


(b) The problem associated with the use of a total 
steam temperature exceeding 750 deg. F. has already 
been dealt with before the Institution,* and it is 
sufficient to say that turbine design for the present 
will probably stabilise itself at a maximum temperature 
of 850 deg. F., until metallurgists produce an alloy steel 
or other material at a price enabling the temperature to 


Fig.3. RANGE OF INITIAL STEAM PRESSURE 
FOR PARSONS PLANT. 
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Fig.4. RANGE OF AVAILABLE HEAT DROP FOR 
PARSONS PLANT. 
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be economically raised. The British Thomson-Houston 
Company have built for the Detroit Edison Company, a 
10,000-kw. tandem two-cylinder machine to operate 
at an initial temperature of 1,000 deg. F., with a stop- 
valve pressure of 365 lb. per square inch, and much 
valuable data will be obtained from this plant after 
prolonged operation. The same gain in thermal efficiency 
would have been realised had the initial pressure been 
raised from 365 lb. per square inch, to about 1,000 lb. 
per square inch, and the temperature limited to 750 
deg. F., but difficulties due to wetness at the exhaust 
end would have been introduced. Experiments carried 
out at Messrs. Parson’s Heaton Works with ordinary 
mild-steel superheater tubes showed that these were 
quite unsuitable for a total steam temperature of 
950 deg. F. at a pressure of 200 lb. per square inch, 
but it was realised that the independently fired super- 
heater used was being forced to obtain that steam 
temperature, and the outer surface of the tube probably 
reached a temperature of 1,300 deg. F. or over. On 
the other hand, it was not overlooked that with steam 
at higher pressures, the increased density would enable 
a lower external tube temperature to be maintained. 
(c) The decision as to whether the back pressure 
may be reduced in any particular case is purely one 
of economics. When the reduction in steam consump- 





* ENGINEERING, vol. cxxiii, page 117 (1927), vol. xxii, 
page 643 (1927). 





tion is balanced by the extra power required for pumping 
additional water through the condenser, plus the 
increased cost of the larger exhaust necessary for 
handling the greater volume of steam, it is obvious 
that a further increase of vacuum is not justified. 
Circumstances seldom justify a back pressure lower 
than | inch of mercury absolute. 


Fig.5. HEAT CONSUMPTION PER UNIT GENERATED 
FOR PARSONS PLANT. 
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(d) The extension of the thermodynamic cycle made 
possible by the adoption of reheating may be large 
or otherwise, depending upon whether the reheating 
is carried out by flue gas or live steam. Reheating by 
means of flue gases was adopted in the North Tees ‘“‘A”’ 
station, and in a modified form was later applied to a 
40,000-kw. set at the Barking Power Station. The 
operating results here have shown that little or no 
difficulty is experienced in the general operation of 
the set, although it is obvious that, owing to the time 
taken to reach steady conditions when starting up, it is 
advisable that the set be run as a base-load machine 
and only stopped after long periods of running, for 
condenser cleaning, etc. So far as the turbine is con- 
cerned, the test results have shown that the anticipated 
reduction in heat consumption is obtained. Minor 
troubles were experienced when the set was first run 
with reheating, but no difficulty is experienced in 
maintaining steady reheat temperatures, and the 
experience gained with this plant justifies the belief 
that the general adoption of very much higher steam 
pressures need not be retarded on account of any 
difficulties with interstage reheating. 

The practice of reheating by means of live steam has 
been tried in certain cases, but generally where the 
initial steam pressure has been comparatively moderate. 
With a constant total temperature, the higher the 
initial pressure the greater is the advantage derived 
from reheating, and where the steam pressures are 
relatively low the thermal gain due to reheating has 
rarely justified its adoption. For initial steam con- 
ditions of 600 lb. per square inch, 800 deg. F. total 
temperature, reheating can be justified for large units, 
while for 1,200 lb. per square inch, initial pressure and 
the same temperature, reheating is easily justified 
thermodynamically and is practically a necessity from 
an erosion and final stage efficiency point of view. 
Extended experience in the United States of America 
has given results so varied that it is difficult to draw 
any very definite conclusions as to the trend of opinion 
there. Several of the earlier reheating installations 
utilised flue-gas reheating, while later, live-steam 
reheating was adopted, but at the present time it would 
seem that a return to flue-gas reheating is being 
made. 

It will be seen from Table I, machine No. 25, that 
reheating is being adopted on this plant, and this will 





] ] | 
| | Heat Con- | 


Stop- | | | 
valve | Stop- | Pens sumption 
pres- | valve Vacuum, go P; | Feed- | with feed- | 
Type. sure, |tempera-| in. | vaiee Heating,| heating, | Maker. Remarks. 
Ib. per | ture, |mercury.| Vacuum,| 2¢8- F. | B.Th.U. 
sq. in. | deg. F. | | B.Th.U. | per 
gauge. | | elas kw.-hr. 
2 cylinders 625 750 29-0 598 _ 10,600* | = Allis- Reheating to 750 deg. F. 
Chalmers 
2 300 750 29-0 487 300 10,850 General 
| Electric 
2 ” we as --| 1,200 825 29-0 672 _ 9,900* Allis- Reheating to 825 deg. F. 
Chalmers 
4 770 842 29-07 582 360 10,300 Brown 
to 980 to 880 Boveri 
3 és 500 797 28-88 519 330 10,680 Siemens 
Schuckert 
3 cylinders 600 800 29-0 133 340 9,850 British | No reheating. 
Thomson- 
Houston 
od-heating. + Data supplied by Mr. F. Samuelson. 


be by flue gas, the reheater element being located in a 
combined reheat normal evaporation boiler. Flue-gas 
reheating is essentially a boiler problem since reheating 
does not add appreciably to the turbine design, although 
it may necessitate changing from two- to three-cylinder 
machines for very large outputs. 

| The tendency during the past decade has been to 
| raise both the steam pressure and temperature without 
| the general adoption of interstage reheating. The back 
| pressure has remained sensibly constant. The future 
| development will probably be along the lines of a still 
| further increase of the steam pressure without a larger 
increase in the steam temperature, but with the 
adoption of interstage reheating. This, of course, applies 
to the large units which are now commonly regarded 
|as being the size of machine to be adopted for modern 
power generation. 

(To be continued.) 








BOILER AND FURNACE CONTROL 
INSTRUMENTS. 


In recent years, much attention has been directed 
towards the reduction of coal consumption, and the 
increase of thermal efficiency in power stations. This 
endeavour has been inspired mainly by economic 
pressure, though, in this country, the competitive 
spirit engendered by the Annual Returns published 
by the Electricity Commissioners, may not have been 
without some stimulating effect. To achieve improve- 
ment in these directions, and that striking improve- 
ments have been obtained is easily capable of proof, 
accurate information not only about the coal con- 
sumed, but about the main and auxiliary steam pres- 
sures, flows and temperatures, the feed water, 
condensate and circulating water temperatures, the 
draught, the vacuum in the condensers, the flue 
gas temperatures and composition, &c. must all be 
obtainable. The necessary readings must also be 
taken at a number of different places throughout 
the station and indicated and, if necessary, recorded 
at one or more central points to ensure that the 
maximum possible use is made of them. It is only 
by using accurate devices to collect fundamental data 
and their ordered collation, that the performance of 
the plant can be followed in a way, which is essential 
under the present conditions of operation. In essence, 
the problem presents no great difficulties. Tempera- 
tures can be measured by resistance thermometers or 
pyrometers, steam and water flows by meters making 
use of the Venturi principle, and the composition 
of the gases by some form of simple analysing equip- 
ment. 

It is not so easy, however, to manufacture 
apparatus which will withstand the wear and tear 
of daily use under boiler-house conditions, or to 
arrange it so that the information it gives can easily 
be collected as a matter of routine. Nevertheless, 
this has been successfully done, and the following 
description of the instruments made for a number of 
the above purposes by Messrs. Elliott Brothers 
(London), Limited, Century Works, Lewisham, London, 
§.E.13 is of much interest as showing how one firm has 
dealt with the problems involved. 

For temperature measurement the instrument 
with, perhaps the widest range of usefulness is the 
resistance thermometer. It can be employed for 
any temperature between — 200 deg. and + 500 deg. C. 
(— 328 deg. and + 932 deg. F.), and is, therefore, 
applicable in power stations for such purposes as 
measuring the temperatures in the pulverised-fuel 
bunkers, of the live and secondary steam, of the 
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condensate and of the feed and make-up water. 


thermometer consists essentially of a coil of wire, 
which is of nickel for temperatures up to about 
100 deg. C. (212 deg. F.), and of platinum for tem- 
peratures up to 500 deg. C. (932 deg. F.). The nickel 
wire is covered with silk, which is varnished and 
baked, but the platinum wire is left bare. This coi! 
is enclosed in a brass, copper or steel case, depending 
on the use to which the thermometer is to be put, 
and is connected to terminals which are arranged in a 
separate compartment, as shown in Fig. 1, accessibility 
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Fig.4 . SCHEMATIC DIAGRAM OF TEMPERATURE 
ij REGULATOR. 
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being provided for by means of a removable dome 
cover. The leads to the external circuit are twisted 
up in a twin cable and are led through a water-tight 
gland. <A view of one of the instruments in its case and 
mounted on a bracket is given in Fig. 2; the type | 
illustrated being also particularly suitable for cold meat | 
stores and similar places. For measuring purposes | 
this coil and its connecting leads form one arm of a | 
Wheatstone bridge, which is placed at some central | 
position. The other three arms of the bridge consist | 
of coils, wound with wire having a very small tempera- | 
ture coefficient, and are adjusted, so that the pointer | 
of the bridge indicator is deflected in proportion to 
the varying resistance of the thermometer coil, the 
actual value of the latter depending, of course, upon 
its temperature. A moving coil instrument calibrated 
in temperatures, is employed as an indicating instru- 
ment. The usual arrangement is for the temperatures 
at a number of points to be indicated in one position. 
This can easily be effected by using a series of selector | 
switches of the push-button type, one of which is 
connected to each of the distance thermometers. 
Connections from these switches are then made to | 
the measuring instrument, a typical combination of | 
this kind being shown in Fig. 3. This enables any 
thermometer to be connected to the indicator by 
pressing the appropriate button. This connection 
is maintained until a second button is depressed, 
when the first is automatically released. The 
central knob, shown in the illustration, is used for 
releasing the last button that has been depressed, so 
that the instrument is not constantly in circuit. 
Both the indicator and the switches are contained in a 
common waterproof gun-metal case, with separate 
covers for each part, the cable connections being led in 
through watertight glands. The necessary current for 
operating purposes is obtained from four dry cells, 
which are housed in a separate watertight case. 

When a continuous record of the temperatures at 
any point in the system is required, an instrument of 








As 
manufactured by Messrs. Elliott Brothers, the resistance 
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either the moving or cross-coil type is used. In the 
former case, one of the coils, through which the current 
being measured is circulated, is in the field of a fixed 
steel magnet, while in the other a pair of cross-coils 
intersect at an angle. The current under measure- 
ment passes through one of these coils, while the 
other is in circuit with a constant resistance and the 
current source. The moving coil controls the move- 
ment of a pointer, which is fitted with a blunt knife 
edge, and swings beneath a straight chopper bar, 
the latter extending the whole length of the chart. 
This chopper bar is depressed every 20 to 25 seconds by 








is 20 mm. (0-78 in.) per hour, but by a suitable re- 
arrangement of the gearing this can be increased to 
either 60 mm. or 120 mm. (2$ in. or 4} in.) per 
hour. The coloured tapes by which the records are 
made are arranged on a spring-supported carrier, which 
keeps them tightly stretched. As will be seen from 
the illustration, an indicating pointer and scale are 
fitted, thus allowing the reading of any of the ther- 
mometers to be ascertained at the moment when the 
chopper bar falls. The measuring system of this 
recorder is connected with the various thermometer 
circuits through an automatic switch. This switch, 


























Fia. 




















Fia. 5. 


a clockwork mechanism, thus causing the knife edge 
to press the semi-transparent chart paper on to an 
inking ribbon giving a graphic record made up of a 
succession of dots. In the interval between successive 
falls of the chopper bar the pointer swings freely, 
thus eliminating frictional errors. The ordinates of 
the curve traced are rectangular, so that inspection 
and integration are facilitated. A recording instru- 
ment of this type, constructed by Messrs. Elliott 
Brothers, which has been designed for recording six 
temperatures in the same number of colours is given 
in Fig. 5. Its overall dimensions are 520 mm. by 
246 mm. by 134 mm. deep (20 in. by 9} in. by 5} in.), 
and it has a useful chart width of 120 mm. (4} in.). 
The normal rate at which the paper is fed forward 




















Fig. 6. 


like the recording mechanism, is operated by an electro- 
magnet which receives impulses from a contact clock. 
The appropriate coloured tape is moved into position, 
the chart is fed forward and the chopper bar depressed 
at the same time as the circuit is connected, an arrange- 
ment which has the advantage that only one clock is 
required, and that all the apparatus is constantly in 
synchronism. ; ; 
The chopper-bar mechanism, which we have just 
described, also forms an essential part of a device for 
regulating temperatures, and, though this service 
is not usually required in power stations it is widely 
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employed on re-heating and drying furnaces and 
kilns. This regulator, a diagram of which is given 
in Fig. 4, consists of a contact setting device. 
This can be adjusted to any desired temperature, as 
indicated on a scale, which is approximately 170 mm. 
(63 in. long). The required temperature determines 
the position of the two pivotted arms H and J. These 
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| ceeded. As the positions of these contacts are adjustable, 
the temperature range can be adjusted, as required, 
down to 0-8 per cent. of the maximum scale value. The 
third contact G is used to switch on a white lamp 
when the pre-determined temperature has been reached. 
All the contacts are designed to deal with 40 to 50 
volt-amperes on a 110- or 220-volt circuit. The 
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arms can also be adjusted independently, and each is | 


provided with a contact E and F, as well as with a red- 
coloured pointer for indicating on the scale the tempe- 
rature for which the regulator has been set. The left- 


hand contact E is used for closing the main circuit when | 


the temperature falls below the amount determined by 


the position of its pointer, while similarly the right-hand | 


contact F switches off the current when the tempera- 
ture determined by the position of its contact is ex- 


| circuit between the pointer and the maximum or 
| minimum contacts is closed by a chopper bar, which in 
| turn is actuated by the magnet A. This magnet is con- 
trolled by a time-switch, which consists of an electrically 
heated bi-metallic strip. One end of this strip is 
clamped, but the other, which is provided with a 
contact, is free to oscillate from side to side. The 
magnet and the strip are connectedin parallel, so that the 
| contact interrupts the current through the time-switch, 
|and simultaneously closes the circuit of the driving 
magnet. When no current is flowing through the 
latter, its armature and the chopper bar to which it 
is connected, are maintained in their upper positions by 
a spring. Normally, however, the contact on the 
bimetallic switch is closed, and the armature of the 
driving magnet is energised, so that the chopper bar 
| rests against the pointer. When the current causes the 
bimetallic strip to expand the contact on the latter is 
| opened and the magnet is de-energised, with the result 
|that its armature is withdrawn and the chopper bar 
raised. On the other hand, as the bimetallic strip 
contracts, the magnet is re-energised, so that its 
armature is attracted, and the chopper bar is brought 
up against the pointer. This cycle is repeated periodi- 
cally, the closing of the contacts by the chopper bar 
| operating relays, which can in turn be used for adjust- 


ing resistances or valves, so that the temperatures 
or pressures under control are maintained constant 
within narrow limits. The interval at which the 
time-switch operates can be set to any value from 
20 to 50 seconds by an adjusting screw, so that the 
conditions necessary in each particular case may be ful- 
filled. An intermediate relay, which operates a visual 
indicator for showing when the upper, lower or pre- 
determined intermediate temperatures have been 
reached, is also provided. When the pointer is above 
the left-hand contact, the depression of the chopper 
bar thus causes a green lamp to be lighted, showing 
that the power is switched on. If, on the other hand, 
the pointer is above the right-hand contact, a similar 
depression causes a red lamp to light, showing that the 
maximum pre-determined temperature has been 
exceeded, when, as already explained, the power is 
| switched off. The depression of the chopper bar in 
positions between these limits causes a white lamp to 
be lighted. The actual temperature can be read off 
on the upper central pointer, which is connected to 
the measuring element B. 

The indicating and recording instruments with which 
we have just dealt, can equally well be used in connec- 
tion with pyrometers as with resistance thermometers 
| in cases where the temperatures to be measured exceed 
| 500 deg. C. (900 deg. F.). These pyrometers, a typical 
|example of which is illustrated in Fig. 6, consist of a 
| thermo-couple the wires of which are insulated from 
each other by hollow porcelain cylinders. These wires 
| are enclosed in a protecting sheath, one end of which is 
| closed, the other being fitted with a terminal head. 
| Such thermo-couples may be divided into two main 
| classes, depending on whether platinum or some base 
| metal is employed in their construction. The former 
metal is, of course, very durable, but has the disad- 
| vantage that its cost is high and that its thermo-electric 
|force is only about 9 microvolts per deg. C. On the 
other hand, the base metal couples are cheap, have a 
thermo-electric force of from 40 to 60 microvolts per 
deg. C., and can now be used satisfactorily for measuring 
temperatures up to 1,200 deg. C. (2,192 deg. F.). The 
metals used in these couples are nickel-chromium or 
nickel-chromium alloys, or if the temperatures do not 
exceed 800 deg. C. (1,472 deg. F.) and 500 deg. C. (932 
deg. F.), respectively, iron or copper-constantan. 
The platinum thermo-couples are always enclosed 
in either porcelain or fused silica sheaths to protect 
them from deterioration due to the furnace gases, 
this precaution being the more necessary since they 
are generally used at high temperatures and are made 
up of wires not exceeding 0-5 mm. (0-02 in.) in diameter. 
While the same sheaths can also be employed with the 
base metal thermo-couples, it is advisable for economical 
reasons to use steel, nickel-chrome or Monel metal, as 
these are not only cheaper, but far stronger mech- 
anically, even though they are not so resistant to the 
action of the furnace gases. The wire used in the 
latter class of couples is usually from 1 mm. to 3 mm. 
(0-04 in. to 0-12 in.) in diameter, and is placed in 
stems of various patterns, depending on the purposes 
for which the pyrometers are to be used. These 
stems are designed so that the terminal head is always 
sufficiently cool enough to be touched by hand, other- 
wise the terminals will oxidise or work loose, and 
so that they project at least 10 in. into the furnace, 
thus ensuring that the hot junction will readily attain 
the furnace temperature. 

In cases where a thermo-electric pyrometer cannot 
be used, its place is satisfactorily taken by a total 
radiation pyrometer, which is manufactured by Messrs. 
Elliott Brothers under the name of Ardometer. In this 
instrument the radiation from the hot body, the tempe- 
rature of which is required, is focussed by a lens on to 
a small blackened platinum disc, to which two thermo- 
couples are attached by solder. These thermocouples 
are arranged in series and are generally enclosed 
in an exhausted glass bulb, in order that the electro- 
motive force generated by them may be a maximum. 
Where, however, the temperatures to be measured 
exceed 1,200 deg. C., the bulb is filled with argon. 
Connection between the thermo-couples and a moving 
coil milli-voltmeter, calibrated in degrees, or a record- 
ing instrument, is made by a twin core cable. The 
principle of the Ardometer is illustrated in Fig. 7, 
in which the thermocouple bulb is shown at C and 
the object lens and diaphragm at A and B respec- 
tively. The adjustable eyepiece, which is used for 
sighting the telescope on to the hot object, the tempe- 
rature of which is required, is indicated at E, while 
D is a small absorption screen, which can be brought 
into position by turning a milled screw, so that the 
heated object does not dazzle the eyes. The general 
appearance of the ardometer will be clear from Fig. 8, 
while the view seen through the eye piece is given in 
Fig. 9. In the latter illustration the black spot in the 
centre is the thermo-couple disc, which is completely 
covered by the glowing image of the object, the tempe- 
rature of which is being measured. It is essential that 
there should be this coincidence, if the readings are to 




















be independent of the distance between the instrument 
and the heated object. It therefore follows that there 
is a definite relationship between the diameter of the 
object and the maximum permissible distance between 
it and the Ardometer objective. This distance varies 
from 4 ft., when the diameter of the heated object is 
2 in., to 8 ft. when that diameter is 4 in., for Ardometers 
with ranges above 1,600 deg. C. (2,912 deg. F.). 

Another instrument, which has been designed for use 
in industries such as potteries, where it is desired to 
obtain temperatures at one or more points on several 
dozen furnaces, is the disappearing filament pyrometer, 
which we illustrate in Fig. 10. As will be seen this 
instrument is portable, so that the high cost which would 
be entailed by installing the numerous thermometers 
or Ardometers, otherwise required, is obviated. Fig. 11 
is a diagram of this instrument, from which it will be 
seen that it consists essentially of an object lens a, a 
smoked glass 6, a lamp c, an eye-piece d, and a red 
filter e. The lamp is connected through an adjustable 
resistance f and battery 4 to an indicator g, which, 
as before, is calibrated in degrees. The battery and the 
indicator are carried in separate cases as shown in 
Fig. 10. 

To use the pyrometer, the telescope is focussed 
on the hot body and the eye-piece and objective are 
adjusted, so that sharp images both of the filament and 
of the heated object are obtained. The current is 
then altered until the filament can no longer be distin- 
guished from the hot body, and the corresponding 
temperature, as indicated on the instrument, is read off. 
As it is only possible to compare the brightness of two 
images when they are of the same colour, the wave-length 
of the light from the hot body is adjusted by placing a 
mono-chromatic red filter in the path of the heat rays 
and using smoked absorption screens to increase the 
range of measurement. In the latest type of instru- 
ment, these screens are brought into position by 
turning a ring. For long-distance measurements, a 
tele-objective can be used, thus increasing the magnifi- 
cation some eight times. 


(T'o be continued.) 








HASTINGS PROMENADE WIDENING 
WORKS. 

We regret to find that the article appearing in out 
issue of April 3 (page 446), on the Hastings promenade 
widening works, was not authorised by Mr. 8. Little, 
Borough Engineer, or submitted to him before publica- 
tion. Mr. Little points out that it contains several 
inaccuracies and has furnished us with the following 
facts, which we are therefore glad to put on record. 


The actual estimate for the work was _ 180,0001. 
* Universal’? 15-in. by 5-in. steel piling has been 
employed, driving being done with steam hammers, 


the trench being open at both ends. The new wall is 
a plain batter wall, the face being formed with old 
granite setts let into pre-cast concrete blocks. The 
coping is cast in situ and of a new design. The premises 
of the Rowing Club are being extended, and the 
underground parking station, owing to limits of height, 
will be restricted to motor-cars. The reduction of 
assessments was due to the general disturbance of 
the front, and not to night work. 





BRITISH STANDARD APPARATUS FOR TESTING MAGNETS, 

-A specification, entitled ‘ Apparatus for Workshop 
Testing of Permanent Magnets,’’ and designated, No. 
406-1931, has been published by the British Engineering 
Standards Association. This publication, which is the 
result of over 10 years’ work and has involved a consider- 
able amount of research, deals with the essential details 
of the construction and the working of apparatus suitable 
for use in workshops for the testing of permanent magnets 
of uniform cross-section, fitted for magneto generators, 
and of other magnets the dimensions of which are within 
specified limits. The instruments described in the speci- 
fication are particularly designed for the rapid determina- 
tion of the remanence, coercive force, and the maximum 
value of the product B x H. They are arranged to give 
a direct indication of these quantities for any length or 
cross-sectional area of magnet, within certain limits, 
and, if desired, the full hysteresis loop may be plotted. 
Two types of apparatus are descrit ed, differing essentially 
in the type of flux-meter employed. Both types are 
considered equally suitable for the practical measure- 
ment of the quantities referred to above. These two 
types (A and B) differ in that type A employs a pivoted 
moving coil, carrying a known current, and swinging in 
the field of the magnet under test; whereas type B 
employs a rotating disc driven at a known speed in the 
field of the magnet under test, the induced electromotive 
force being measured by a milli-voltmeter. The readings 
obtained from both types are subject to certain errors, 
corrections for which may be applied, and detailed 
directions for doing this are given in the specification. 
The specification should prove useful to those who desire 
to make the necessary apparatus, and also to those 
who are engaged in testing magnets. Copies of the 
specification may be obtained on application to the 
B.E.8.A. Publications Department, 28, Victoria-street, 
London, S.W.1., price 2s. 2d. post free. 
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A PERPETUAL CLOCK. 


A REMARKABLE Clock, which has been constructed 
by Mr. Theodor Dieden, of Carlslund, Oerebro, Sweden, 
is illustrated in the figure below. The clock is per- 
petual in the sense that it is self-winding. It has now 
been going for some fourteen years, having been started 
in the year 1917. No claim is made that the clock 
constitutes any kind of perpetual motion, or that it 
traverses the ordinary laws of mechanics, but, none 
the less, it is an entirely self-contained instrument, 
which, without any attention, will apparently continue 
to operate indefinitely, or until some part fails from 
wear. 

In its main features the clock does not differ from 
an ordinary timepiece, consisting of a source of power 
in the form of a falling weight, a train of wheels driving 
the hands, and a pendulum regulating their rate of 
movement. The unique feature of the clock lies in 
the method employed for winding up the driving weight. 
This action is performed by the variations in the 
atmospheric pressure and temperature. As will be 


seen from the figure, the case of the clock contains 
closed, 


seven elastic, metallic boxes of the type 











employed in an aneroid barometer. They are made 
from Argentine plate (a silver alloy), 0-14 mm. thick. 
The boxes, which are interconnected and communicate 
with a compensating air reservoir, are filled with air, 
which has a pressure of 755 mm. (mercury) at 18 
deg. C. The lower box is secured to the case, but 
the column of boxes is otherwise free, so that the total 
expansion or contraction of all the boxes under varia- 
tions of atmospheric pressure or temperature is com- 
municated to the upper surface of the top box. This 
is connected to two pawls carried on arms moving 
around the same centre as their corresponding ratchet 
wheels. The pawls work in opposite directions, so 
that when the column of boxes either increases or 
decreases in length, the spindle carrying the ratchet 
wheels is rotated in a constant direction, and the 
7-4-kg. lead driving weight is wound up. Fixed 
pawls prevent the ratchet wheels from running back, 
and a knock-out is arranged so that when the weight 
reaches its topmost position the driving pawls are 
thrown out of action. As the useful driving movement 
may at any time be very small, the ratchet teeth are 
made of as fine a pitch as possible, and consist of 
indentations in the rims of the wheels. 

The clock mechanism is made with as accurate a 
construction as possible, and with balanced hands, so 
that very little power is necessary to drive it. With 
its weight wound up to its full height, the clock will 
run for 18 months without stopping. This obviously 
gives more than ample margin to cover prolonged 
periods of steady barometer or temperature. It is 
stated that actually the driving energy available for 
storage is about four times what is necessary for driving 
the clock. The long period of 18 months over which 
the clock will run with a single wind is obtained by 





employing a torsion pendulum consisting of a heavy 





metal ’disc suspended by a thin steel ribbon. The 
pendulum has a period of seven and a half seconds, so 
that it is equivalent to a swinging pendulum 187 ft. 
long. We are indebted to Mr. Alban E. Thorburn, of 
Uddevalla, Sweden, for the information on which this 
description is based. 








CATALOGUES. 


Electric Cables.—A description of the manufacture and 
arrangement of their larger cables is published by Messrs. 
Société Alsacienne de Constructions Mécaniques, Mul- 
house, France. 

Pumps.—Messrs. Rateau Company, 40, Rue du 
Colisée, Paris, have sent us two issues of their monthly 
Bulletin illustrating centrifugal pumps, air compressors 
and valves which they have recently constructed. 

Electric Transmission.—Messrs. A.C.E.C., of Charleroi, 
Belgium, have sent us a copy of their trade periodical 
illustrating some of the extensive electric transmission 
systems and switchgear installations which they have 
carried out in Belgium. 

Oil Engines.—Messrs. The Atlas Diesel Company, 
Gothenburg, Sweden, describe in their monthly Bulletin, 
a new design of vertical oil engine developing 1,480 
brake horse-power, at 200 r.p.m. and intended for direct 
connection to a three-phase generator. 

Electric Transmission.—A  pole-mounted _ isolating 
switch and lighting protector for overhead lines are 
described, with illustrations, in the monthly progress 
journal of Messrs, A.E.G. Electric Company, Limited, 
131 Victoria-street, London, 8.W.1. 


Flood Lights.—Messrs. Korting and Mathiesen Elec- 
trical, Limited, 715, Fulham-road, London, S.W.6, have 
sent us a copy of their quarterly Review, illustrating the 
effect of floodlights which they have supplied for various 
public buildings, and including lists of projectors and one- 
piece reflectors. 


Accumulators.—We have received a copy of the 
Chronicle, issued by Messrs. The Chloride Electrical 
Storage Company, Limited, Clifton Junction, near 
Manchester, which deals mainly with matters of interest 
to the staff, with the addition of some useful technical 
notes on batteries. 

Pumps and Steam Fittings —A new general catalogue 
to hand from Messrs. Holden and Brooke, Limited, West 
Gorton, Manchester, illustrates a series of pumps, feed- 
water heaters, injectors, and steam fittings, which 
they make in varieties of type and size to meet general 
requirements. The fittings include separators, traps, 
liquid meters, and special valves. 

Gas Producers.—Messrs. Demag Company, Duisburg, 
Germany, give, in their monthly News a very full illus- 
trated description of two large water-gas producer plants, 
which they have constructed and put into service recently ; 
one for a gas works in which the product 1s added to 
the coal gas, and the other for a screw factory in which the 
water-gas is used for furnace heating. 


Electric Drives.—Messrs. Brown-Boveri and Company, 
Limited, Baden, Switzerland, publish in their Review 
a description of their electric motors as applied to driving 
coal-pulverising plant. A tabular statement of the 
official acceptance tests on a turbo generator which they 
constructed for the Edinburgh Corporation and installed 
at Portobello power station, is also included. 





Rustless Steel and Iron.—Five pamphlets on rustless 
steel and iron, describing the properties, applications, 
methods of working, polishing, &c., are to hand from 
Messrs. Samuel Osborne and Company, Limited, Sheffield. 
The five varieties dealt with are for cutlery and general 
mechanical work, acid resisting and deep drawing, 
heat resisting, corrosion resisting, and rustless plastic 
iron. 

Regulating Instruments.—A general catalogue of regu- 
lating instruments, about sixty examples being shown, is to 
hand from Messrs. The Drayton Regulator and Instru- 
ment Company, Limited, West Drayton, Middlesex. 
These instruments are mainly for the automatic control of 
pressure, temperature, water level, &c., and are designed 
with a view to ensuring safety and regularity of operation. 


Electric Tools.—The general catalogue issued by 
Messrs. The Westminster Tool and Electric Company, 
Limited, Putney Bridge-road, London, §8.W.15, shows a 
good selection of electrically-operated hand and bench- 
stand machines with direct or flexible shaft drives, for 
drilling, grinding and similar operations. An electric 
soldering-iron stand and coils for magnets and solenoids 
are also illustrated. 


Petrol-Paraffin Engines—A list of small vertical 
engines for petrol or paraffin fuel is to hand from Messrs. 
The Hamworthy Engineering Company, Limited, Poole. 
Dorset. The single-cylinder engines develop 2}, 4, 6 and 
9 brake horse-power, and are supplied for stationary or 
portable operation. The two-cylinder engines are of 
12 h.p. and 18 h.p. The catalogue gives details of 
construction and prices. 


Non-Ferrous Metals.—Non-ferrous metals and alloys 
are very fully dealt with in the catalogues issued by 
Messrs. The Manganese Bronze and Brass Company, 
Limited, Caxton House, Westminster, London, S8.W.1. 
One catalogue deals with castings, forgings, and rolled 
extruded sections; a second with white metals for 
bearings; and a third with pressed tubes of special 
metal for bushes. The bushing tubes are made in bores 
from } in. to 1} in., with a wide range of thicknesses. 
The company supplies finished parts or stock materia! 
as required. 
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SOLID-CORE THERMAL-STORAGE 
HEATING UNITS. 


By L. G. A. Sms, M.Sc. (Eng.), A.M.I.E.E., and 
K. R. Sturtey, B.Se., Ph.D. 

THE heating of buildings by electrical energy 
stored as heat during off-peak hours is, at present, 
accomplished in this country chiefly by one or 
two methods. These employ water or oil as a 
storage medium, heated economically in a central 


| of heater is needed, having a loading of a few kilo- 
| watts only, and capable of being installed without 
| alteration to the structure of the building. If the 
principle of central station load-levelling by off-peak 
equipment is to be developed in this country, it 
seems probable, therefore, that heaters of this form 
would be of great importance to supply authorities 
and contractors. They are self-contained and are 
thus capable of ready sale and erection, besides 
being equally satisfactory on both alternating and 
direct-current circuits. The unit type of thermal- 








storage vessel and circulated through a series of 
radiators or convectors during the discharge period.* | storage heater has been marketed abroad, notably 





Systems of this type seem to be excellent in the | in Switzerland, France and Germany. Its success, 
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Fig.8. SECTION OF COLD JUNCTION. 





Fig.6. THE ARRANGEMENT OF THE THERMOCOUPLES. 
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| however, has hitherto been only slight, due to its 
/unsuitable design and consequent comparatively 
= =— | poor thermal performance. The present article 
FF = | describes experiments which have been made in the 
| Electrical Engineering Department of the University 
“sxonzernc” | Of Birmingham upon one of the best of the Con- 
| tinental heaters, and the development of a greatly 
case of large buildings, particularly if installed | improved design the performance of which, it is 
concurrently with the erection of the latter. The | believed, is sufficiently satisfactory to enable it to 
Swiss have successfully employed the principle of | be applied with success in this country. 
storage in the floor mass of large buildings. This; Tests were first made on the Continental storage 
method has apparently not received much atten-| heater in order to determine all aspects of its 
tion in England, but has a great deal to recommend | performance, as very little definite information was 
it.t All these systems are, however, most suitable | available. Figs. 1 to 3 are views of this apparatus, 
for fairly large scale application, and when installed | in which the storage core consisted of six blocks of 
are of a permanent nature. They are not very/a special stone, measuring 300 mm. by 300 mm. 
convenient in cases where single small rooms, such | by 100 mm. (11}in. by 11? in. by 4in.). Flat heat- 
as the rooms of a dwelling house, and single offices ing elements of nichrome wire embedded in asbestos 
have to be heated. For this purpose, a unit type | cement were inserted between the five lower blocks, 
|the two upper blocks having no element between 
_* See Monkhouse and Grant ‘‘ The Heating of Buildings | them. The bottom corners of the core were sup- 
Electrically, by Means of Thermal Storage, E.E ported by projections cast integrally with a cement 


Journal, vol. lxviii, page 657 (1930). : . 
+ See Sims, ibid, Bas 697. ' , base plate. The covering of the heater consisted 
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of an inner and outer case made of asbestos-cement 
panels built into an angle iron frame, a small 
air space being left between the two cases and a 
larger space between the inner case and the core. 
The outflow of hot air was controlled by a simple 
flat plate moved by a lever over an aperture cut in 
the asbestos plate above the core. The cold air 
entered through a permanently open space round the 
bottom of the core, and, after passing the damper, 
rejoined the atmosphere through an ornamental 
grille. The rating of the heater was 2 kw., with an 
eight-hour charging period. 

Experiments were made in the room shown in plan 


Fig.3. THE POSITION OF THE THERMOCOUPLES. 
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in Fig. 4, an artificial ceiling being fitted to reduce 
the cubical contents to the figure quoted by the 
makers, namely, 15 cub. m. (530 cub. ft.) per kw., 
on an eight-hour loading. As the walls of the room 
consisted of wood and glass partitions, two of them 
and the wooden ceiling were lagged with a single 
layer of felt in order to reduce the heat loss from 
the room to a value nearly equal to that which 
would occur from a solidly built apartment. Room 
temperatures were measured in 27 positions by 
means of nine calibrated mercury-in-glass thermo- 
meters suspended from and sliding upon stretched 
cords. The temperature of the outside of the heater 
casing was also measured by a mercury-in-glass 
thermometer. Core temperatures were first measured 
by a single iron-eureka thermocouple in eleven 
different positions between, and at the centres of, 
the blocks. With this method it was found that the 
length of time which elapsed before all the readings 
were taken was considerable, and a change was made 
to a method employing 14 separate chromel-alumel 
couples with a common cold-junction bath. The posi- 
tions in which the temperatures were taken are shown 
in Fig. 5, and the details of the thermo-junction 
system in Figs. 6, 7 and 8. The hot junctions were 
brazed, and the wires were insulated by silica tubing, 
1-5 mm. diameter. This arrangement, in conjunc- 
tion with a selector switch, enabled all readings to 
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be taken in two minutes and was used in all the | small sample of the stone was perforated by a large 
experimental work described. The storage heater| number of drilled holes and heated to a steady 


was allowed to reach a cyclic state before readings 
were taken by running it on an eight-hours’ charge 
and 16 hours’ discharge for four days before each 
test. The supply was controlled by a time-switch 
and, for convenience in supervision, the charge 
period was from 9 a.m. to 5 p.m., the discharge 
taking place during the night. On the fifth day, a 
test was carried out over the whole 24 hours. 
Readings were taken of the core and case tempera- 
tures, and of the room and outside temperatures, 
at time intervals which preliminary tests had 
shown to be suitable. 

Briefly, the performance of the Continental 


heater was found to be very unsatisfactory. Rather | 


more than one-half of the energy put in during 
the charge period was lost during 
leakage convection and by radia- 
tion. The temperature of the Fig. 10. 
exterior casing was in excess of : 
100 C. (212 deg. F.) before the 
end of charge, and the distribu- 
tion of heat throughout the core 
was far from uniform. These 
defects resulted in an _ exces- 
sively high initial room tempe- 
rature at the beginning of the 
discharge period followed by a 
temperature which was too low 
for comfort at the end of that 
period. The uneven distribution 
of the heat in the core mass 
inferred a poor economy of 
storage material with unneces- 
sary weight and cost. 


Fig. 9 is a reproduction of a 
temperature record taken by an 
automatic instrument in a repre- 
sentative position in the room. 
From this it will be seen that 
the losses from the closed heater, 
during the charge, were so great 
that the opening of the damper 
at the beginning of the discharge 
caused but little increase of 
room temperature. The results 
confirmed the criticisms which 
had been heard by the authors 
regarding accumulation heaters 
whilst making preliminary en- 
quiries abroad concerning them, 
and the statement that some 
form of subsidiary heater was ig. 12 
often needed to give a boost Fig. SPLAN 
during the later hours of dis- IF CTION B.B. 
charge was seen to be justified. vias 
At the same time, it was clear that the defects 
could be remedied by improvements in design. 

Attention was first paid to the core. It has been 
stated that, in the Continental heater tested, stone 
blocks were used. Other Continental accumulation 
heaters employ gravel as a storage medium, but 
this seemed from the outset to be inferior to a more 
solid medium, by reason of the greater bulk required 
for a given heat capacity.* Inquiries abroad con- 
cerning the stone blocks w2re made, and it was 
found that they were quarried in the Swiss Alps, 
and were used because it was believed that the stone 
had peculiar properties of storing heat which no 
other stone possessed to the same degree. For this 


PLATE RE. 


reason, it had been used from olden times by local | 
inhabitants in the construction of baking ovens. | 
A geological | 


The stone was described as steatite. 
examination at the University, however, showed it 
to be a hydrous silicate of lime and magnesia, 
which is known to geology as serventine rock, and 
occurs in a somewhat different form in Cornwall. 
As the factors which determine the thermal 
suitability of a material for use as a storage medium 
are primarily its specific heat and its density, 
careful experiments were made upon samples of 
the Swiss stone to determine these quantities. A 


* It is of interest to note that, concurrently with the 
Birmingham experiments, tests were being made inde- 
pendently in America upon accumulation heaters with 
gravel cores. These were found to suffer from the same 
defects as the heater used by the authors. A description 





of these tests is to be found in the Electrical World, 
vol, xciii, page 389 (February 23, 1929). 


that period by | samples 





temperature in a small oven. The stored heat was 
then absorbed in a mercury bath, the perforations 
enabling the stone to give up its heat to the mercury 
in a very short time. The method was first proved 
to be accurate by experiments upon an exactly 
similar sample of copper, and the results were found 
to be reproduced with close agreement. The specific 
heat of the stone was found to be 0-227 calorie 
| per gramme. The density was determined by 
|measurement and weighing of the large blocks 
|constituting the core, their size being sufficient 
|to render any errors in measurement insignificant. 
|The density was 2-77 grammes per cc. 
| These figures were certainly superior to those of 
;many stones such, for example, as sandstone, 








cost of the heater. These considerations limited the 
choice among metals to cast iron. Table 1 shows 
the specific thermal capacity of cast-iron compared 
with those of various stones. 

On the assumption of equal working temperature 
ranges, the metal allows a heat accumulation about 
35 per cent. better than the best stone. This is, 
however, due to its much greater density, which is 
about 2} times greater than that of the stone. 
The use of cast-iron would, therefore, tend to 
produce a heavy heater. It was expected, however, 
that, following further experiments, the inefficient use 
of core material could be largely avoided and that a 
reduction in core volume and weight could then be 
effected which would offset this disadvantage. The 
ease of obtaining iron castings was a crucial argu- 
ment in favour of developiag the accumulation 
































of which were tested, but they were | heater with an iron core. 
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approached very closely by granite and marble. 
Even if the Swiss stone had proved to be consider- 
ably better than any stone procurable in this 
country, its specific thermal capacity (specific 
heat < density) of 0-628 calorie per cub. em. per 
deg. C. did not seem high enough to justify its 
adoption, in view of the difficulty and _ cost 
of freight, if further experiment showed other 
TABLE I. 





Specific Ther- 


Specific Heat Density mal cap. (Cals 








Material. (Cals. per gm. (gm. per cub. ss 
per deg. C.) em.) cy ot 

Swiss Steatite 3s 0-227 2:77 0-628 
Sandstone. (York 

Stone) es 0-196 2-46 0-482 
Marble 0-200 2-65 0-530 
Granite 0-220 2-75 0-605 
Cast-Iron 0-120 7-10 0-850 





materials to be as satisfactory. Consideration was 
therefore given to other possible storage media. 
Liquids were considered, but rejected as being 
unsuitable for use in locally heated units, owing to 
the difficulties resulting from expansion, vaporisa- 
tion, corrosion and so on. Among solids other than 
| stones, metals were examined. In view of the 
rather high cost per kilowatt of capacity which is 
inevitable with any storage heater, regard had to 
be given not only to the thermal suitability of the 
various metals, but also to the cost and ease of 
| obtaining castings locally in cases where freight 
would impose an appreciable extra charge upon the 





| 
| 
| 
| 
| 
| Before describing tests upon this core, it may be 
|of interest to mention that a core was built up 
from cut sandstone blocks and the heater tested 
with this material in order to observe the behaviour 
of a stone with characteristics different from those 
of the Swiss steatite. It was found that the internal 
temperatures were very high, owing to the inferior 
thermal capacity of the sandstone, and that every 
block cracked from one outside face approximately 
tothe centre. It wasinferred, therefore, that the use 
of stone, had this been desirable, might have been 

governed less by its thermal properties than by its me- 
| chanical strength to resist repeated heating stresses. 
| From experimental results obtained with the 
| Continental heater, and from a rough experimental 

model with a cast-iron core, it was possible to 
| calculate with fair accuracy the heat content of the 
| core after the charge period, and, by comparing 
| this with the input of electrical energy, to state a 
| value for the storage factor of the accumulator.* 
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* As the heat content of the casing, cement bedplate 
and heating elements could not be accurately determined 
the authors based their calculations upon core conditions 
only, and have, therefore, used the term “ storage factor ”’ 
in preference to ‘ storage efficiency.’’ The factor repre- 
sents the ratio of the heat energy contained by the 
accumulation core after eight hours charging and the 
heat equivalent of the electrical energy applied during 
that period. 
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A calculation on the original accumulator with a 
stone core consisting of six blocks of Swiss steatite 
showed that the factor was about 49 per cent. 
With a cast-iron core consisting of six blocks in the 
same casing the factor was about 54 per cent., the 
improvement being due solely to the lower core 
temperatures. It has been stated that the losses, 
were due partly to radiation and partly to direct 
leakage of hot air. As a preliminary to redesigning 
the casing, it was necessary to separate these losses, 
and experiments were made with the leaking joints 
‘“‘caulked ” by felt lagging arranged so as not to 
impede loss by radiation. All leakage convection 
was thus prevented and the storage factor, with 
a six-block cast-iron core, became 57 per cent., an 
improvement of about 8 per cent. 

A difficulty, inherent in the action of solid-core 
accumulators, is that, as the charge proceeds, the 


Fig.16. BLOCK TEMPERATURES OVER THE 24 HOURS 





and outer cases. Slag wool packing was employed 
as a heat insulator between the casings and inside 
the damper. The latter was built of thin sheet metal 
with a large bedding area to minimise conduction 
and leakage. The bedplate supported the core at 
an increased height for the same reasons. Uniform 
heat distribution in the core was approached by the 
use of a changed form of heating element which, 
amongst other advantages, allowed the core blocks 
to rest in metallic contact. Each element consisted 
of five nichrome spirals which rested in grooves in 
a fireclay cylinder, the latter being in five sections, 
held loosely together. The elements fitted into bore 
holes in the blocks, and their design prevented any 
possibility of contact between the nichrome elements 
and the iron core. Allowing for the reduction in 
weight due to these bore holes, the core was about 
35 per cent. lighter than the original six-block iron 
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with 105 deg. C. in the original Continental design. 
Direct hot air leakage was so much reduced as to 
be undetectable by the hand at any point. In fact, 
the closed damper was virtually a perfect heat seal 
upon the hot core. The heat distribution throughout 
the core was nearly uniform, and this led to the 
very satisfactory condition that, in spite of a 35 per 
cent. reduction of core weight, the maximum core 
temperatures were not in excess of the original 
figures. The increased size of the air channels 
enabled the low-grade heat to be discharged even 
more effectively than had been anticipated. As 
an example, the maximum block temperature at 
the end of 16 hours’ discharge was 35 deg. C., com- 
pared with 100 deg. C in the corresponding test 
with a six-block iron core in the original Continental 
casing with added heat insulation but restricted 
air channels. 
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temperature of a solid core must rise in all cases|core. A very simple damper EH 5 


where use is made of its specific heat. With good 
heat insulation, the loss may be made fairly small, 
but, as it is reduced, the core temperatures rise and 
the heat insulation becomes more difficult and 
expensive. A compromise has, therefore, to be 
made. A further complication is the difficulty of 
completely removing all the low-grade heat from 
the accumulator. This could be accomplished if a 
fan were employed, but for many reasons this is not 
a convenient solution. Sole reliance has, therefore, 
to be placed upon adequate air channels which, in 
turn, increase the bulk and radiation area and, to 
some extent, affect the cost of the accumulator. 
If full discharge is not approached, there is an up- 
ward drift of internal temperature during successive 
days of operation, with correspondingly increasing 
losses. The results of the last test described above 
were taken after the accumulator had run for four 
days and were, therefore, fairly representative. In 
order to determine the change in the storage factor 
which an upward drift in final temperatures might 
be expected to produce, the accumulator was left 
unloaded for two days and then charged over the 
usual eight-hour period. The initial block tempera- 
tures were 30 deg. C. to 40 deg. C. lower in this 
test than in the comparative test taken under cyclic 
conditions. The storage factor, under these con- 
ditions, rose from the value of 61 per cent. quoted 
above to 68 per cent.—a conclusive proof of the 
necessity for an adequate discharge of the low- 
grade heat. 

Figs. 10 to 13, on the opposite page, show the 
casing, damper and bedplate of the first redesigned 
2 kw. accumulator, and Fig. 14, the core and 
element arrangement. For reasons of low cost, 
easier manufacture and superior strength, sheet 
metal was used in place of asbestos-cement sheets, 
wherever possible. Where loss of heat by con- 
duction seemed likely, cement plate was, however, 
employed as, for example, in the top plate above 





the core and in the separators between the inner 
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damper bedding ineffective. 
Provision was made for the Topm. 12 
addition of a sector plate for (2527...) 


damper control, following pre- 
liminary trials. An accumu- 
lator was constructed to the above design, and a 
series of experiments carried out upon it, the results 
of some of which are given below. One modification 
was found to be necessary before the accumulator had 
been long in service. The damper conduction loss 
was so small that the very unequal heating of its 
upper and lower faces produced considerable warping 
of the lower plate, with consequent leakage of hot 
air towards the end of the charge period. This was 
dealt with by cutting away the centre of the lower 
plate and substituting a sheet of tough asbestos 
millboard held in place by a sheet metal rim. The 
flexibility of this sheet prevented all further trouble, 
and the damper was thoroughly satisfactory 
mechanically, as it stood repeated rough handling 
in opening and closing without cracking the asbestos 
sheet. Apart from this small alteration, the accumu- 
lator worked perfectly from the outset, despite the 
large temperature differences and variations. 

The core temperatures were measured by the 
same arrangement of thermo-junctions as that 
previously described, the junctions entering the 
accumulator through cork insulated glands in one 
face of the casing. The heater was run for four 
days before each set of test readings was taken, 
in order to ensure that cyclical conditions had been 
reached. The other conditions of test were as before, 
namely, eight hours charge and 16 hours discharge 
with the damper fully open in the latter case, and 
the same test room was used without alteration. 
It was found that the majority of expectations were 
reached. The heat insulation limited the outer 
easing temperature to about 45 deg. C., compared 
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A typical room temperature record, taken during a 
test of the heater with the damper fully open during 
discharge, is given in Fig. 15, and comparison of this 
with Fig. 9 will indicate the advance which had been 
made in improvemeu! of the storage efficiency of 
the heater. Detailed performance curves for this’ 
tests are not reproduced, as the results applying to 
operation with a controlled damper opening are of 
greater importance. Before dealing with the latter, 
it should be stated that the calculated storage 
factor of the new design of heater was 62-5 per 
cent. This seemed, at first, to be but a small advance 
upon the figure previously obtained with a six- 
block core, but two factors had to be considered in 
relation to it. First, there was the large reduction 
of core weight leading to higher temperatures in 
parts of the core which were previously cool; then 
there was the fact that the calculation took account 
only of core heat. The first consideration suggested 
that the heat loss through the insulation may have 
been sufficiently great to account for the small 
improvement in storage factor, and, as the wider 
air channels used in the new design had necessarily 
produced a larger external radiating area, this 
might have occurred even with a lower casing 
temperature. As, however, the casing temperature 
was 20 deg. C lower, such a deduction would not be 
tenable. The second consideration had, therefore, 
to be held responsible for the figure quoted, that is, 
that the basis of calculation was unfavourable to 
the new design. This was in fact, true. The casing, 
bedplate and heating elements were all appreciably 
heavier than in the original design, though. due 
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to the reduced core, the overall weight was con- 
siderably less. As full account was taken of the 
core heat by the calculation in all cases, it follows 
that the accumulator with the lighter core was 
actually much better on storage performance than 
the figures indicate. It was, unfortunately, not 


possible to employ a more accurate basis of calcula- | 


tion, owing to the varied nature of the materials 
comprising the remainder of the accumulator and 
their indefinite temperatures. 

It was decided that the design was, in general, 
satisfactory, but that a reduction in dimensions 
was desirable. The practical matter of constant 
room temperature during the discharge period was, 
therefore, given attention. A sector plate was 
fitted, by means of which various degrees of opening 
could be given to the damper during discharge 
and tests carried out upon this basis. It was found 
that a satisfactory temperature characteristic could 
be obtained by employing three different degrees 
of opening. The results of one test taken on a cold 


day are shown in Figs. 16 to 18, on page 563. As in | 


all previous work, the heater was charged during 
the day between the hours of 9 a.m. and 5 p.m. and 
discharged during the night. In normal off-peak 
working, the hours would probably be such as 
10 p.m. to 6 a.m. or 12 midnight to 8 a.m. charging, 
and 6 a.m. to 10 p.m., or 8 a.m. to 12 midnight dis- 
charging. Fig. 18 shows the mean room temperatures 
on a triple time base, in order that the test conditions 
may be related to those of typical off-peak service. 
It will be seen that a practically constant tempera- 
ture was maintained over about 15 hours, corres- 
ponding, for example, to the interval between 6 a.m. 
and 9 p.m. The room temperature was not below 
60 deg. F during two hours before and two hours 
after this period, so that the heater was capable of 
maintaining comfortable room conditions over 
about 19 hours of the day. The most suitable 
charging period would commence at midnight. The 
outside air temperature during this test was about 
40 deg. F for most of the time. Some allowance 
should be made for a reduction of maximum tempera- 
ture during the discharge period, due to room 
ventilation which did not occur in the test room. 
The maximum figure of about 68 deg. F allowed 
a reserve of heat for this purpose. 


(T'o be continued.) 








THE ATLANTIC SERVICE. 
THE attention of the whole maritime world will 
soon be fixed on the great struggle for supremacy 
in speed on the main Atlantic route between South- 


ampton and New York. Half a century ago the | 


competing services were all British and comprised 
the Cunard, Inman, White Star and Guion Lines 
which sailed from Liverpool and Queenstown, 
and had no effective foreign competitors in the 
matter of speed. Long before the two great German 
lines had appeared as rivals in this respect, the 
famous old Guion Line of Fairfield built ships 
had disappeared, and the Clydebank built Inman 
boats, City of Paris and City of New York had 
become the American liners Philadelphia and 
New York. These ships shared the honours of the 
Atlantic service with the Belfast-built White Star 
liners Teutonic and Majestic, until the appearance 
of the Cunarders Campania and Lucania in 1893. 
By this time the 18 knots of the single-screw Guion 
steamer Oregon and the 19} knots of the Cunard 
steamers Umbria and Etruria, the latter the last 
single-screw ships to fly the blue riband, had steadily 
increased to the 21 knots cf the City of Paris, 
City of New York, Teutonic and Majestic. 

Genuine sea racing was inculged in those days, 
the boats often sailing on the same day and hour. 
These ships carried a good deal of sail, and one day 
the old City of Paris was coming home carrying 
a great press of canvas, that looked and sounded 
as if it were doing all the work. The next day 
every stitch of canvas, including the weather 
cloths, was taken off her, in identical weather, and 
it was found that she had covered one sea mile more 
in the 24 hours. This was the historic experiment 
that led to the eventual abandonment of almost 
all sail at sea in steamers. 

The White Star Line, and their builders, Messrs. 


great believers in speed, generally concentrating 
on the building of bigger and more comfortable 
ships than their competitors. After the Teutonic 
and Majestic, in 1888, they made no attempt on 
the record, until about four years ago the keel of 
a gigantic White Star liner was laid at the Queen’s 
Island. Even then it is not definitely known if 
this vessel was intended to be a very fast one. 
At any rate, it is understood that this keel has 
since been taken up, and, in the present unfortunate 
state of affairs, it would appear that in the mean- 
time, at any rate, the sole defender of British 
prestige must be the Cunard Company. 

Soon after the beginning of the present century, 
the German liners had got so far ahead of us in 
speed as to cause a considerable amount of general 
disquiet in this country, fostered as usual by a 
section of the daily Press, which does not seem to 
realise that months and years of financial and 
technical preparation and construction must elapse 
before such a ship as a fast Atlantic liner can 
be put in service. Then, as now, the Cunard 
Company stepped into the breach, and, with 
Government assistance, the Mauretania and Lusi- 
tania appeared in 1906. Their speed of 26 knots 
entailed a prodigious consumption of fuel, every 
foot of available space in the stokeholds being 
stacked with coal, which had all been consumed by 
the time Queenstown was reached. The conversion 
to oil fuel eased matters greatly in later years. 

The problems to be faced at the building of these 
ships were very much more serious than any which 
have since arisen with such vessels, and they may 
be taken as the prototypes of all such subsequent 
large liners. There was no experience with large 
marine turbines, and an _ influential advisory 
committee, including representatives of the Ad- 
miralty and Lloyd’s Register, had to be consulted 
on this and many other points. Experimental 
work was carried out on a large scale. The builders 
were not contented with the usual tank experi- 
| ments with 12-ft. models, but Messrs. Swan, Hunter 
;and Wigham Richardson built a large launch of 
| a form exactly similar to that of the proposed ships, 
| with which exhaustive speed and resistance trials 
| were made. A large set of turbine machinery was 
also constructed for the same purposes, which was 
| ultimately used to propel the fast Clyde passenger 
|steamer Atalanta. Nothing that money or experi- 
ence could do was spared with these vessels. The 
| British reply to the German challenge was so de- 
|cisive that the surviving ship, the Mauretania, 
|held undisputed sway for 23 years, so far as speed 
| Was concerned. 

After 1906, all the competitors adopted the old 
White Star policy of large ships with moderate 
|speed, a potent argument being that, to ensure 
'complete success, any attempted increase in speed 
| should be very great, so as to save a whole day on 
| the passage, thus obviating arrivals or departures 
'at inconvenient hours. This led to the appearance 
|of such ships as the Cunarder Aquitania and the 
| White Star Olympic, with similar German and 
French steamers, some of the Germans appearing 
| under the British flag after the war; for instance, 
| the Berengaria and Majestic. The great Hamburg- 
| Amerika Company, or ‘‘ Hapag,”’ still doubts the 
| wisdom of building these very fast steamers from a 
|commercial point of view, and they have stated 
emphatically that they will on no account lay down 
such vessels unless convinced that they will pay. 
There is no doubt, however, but that the Cunard 
Company have assured themselves regarding this 
before commencing to build. 

When the Bremen appeared in July, 1929, it was 
found that she was not quite so big as was antici- 
pated, the dimensions being 938 ft. overall, by 
888 ft. between perpendiculars, 101-7 ft. beam by 
54-1 ft. to ““D ” deck, the strength deck being three 
decks above ““D” deck. The gross tonnage is 
51,656, and the draught 32-8 ft. Nor was the speed 
quite so great as, perhaps, was hoped in some 
quarters and feared in others, although she has 
crossed the Atlantic in 4 days 18 hours, and com- 
pleted the round voyage from Bremerhaven to 
New York and back in the remarkable time of 
14 days 17 hours and 40 minutes, including a stay 
of 2 days 14 hours at New York. Both the Bremen 








Harland and Wolff, of Belfast, were never very 


and the Europa reflect the highest credit upon their 








owners and builders, and are extremely popular 
with the Atlantic public, despite certain troubles, 
such as vibration and smoke blown down on deck 
from the very short funnels, which, however, have 
since been lengthened. The arrangements whereby 
the uptakes have been split and arranged at the 
sides of the ship have enabled a noble range of centre 
line public rooms to be installed, this feature adding 
greatly to the beauty and distinction of the accom- 
modation. It is understood that the British 
designers of the new Cunarder have not seen their 
way to follow the ‘“‘ Lloyd” lead in this. They 
may have been influenced by the experience with 
one of the large German liners which passed into 
British hands after the war, in which the bad 
lead of the uptakes led to extensive alterations 
before the sea speed could be maintained. 

Shortly after the appearance of the Bremen, the 
Mauretania made a supreme effort, and succeeded 
in coming within a few hours of the former’s record, 
although it was freely admitted that the old 
Cunarder was “all out,” and that the Lloyd ship still 
had something in hand. It had the desired effect, 
however, of impressing the travelling public with 
the fact that, after all, the German vessels were not 
in a category by themselves so far as speed was con- 
cerned. The oversight of one of these ships means 
a heavy responsibility for the owners’ technical staff, 
and when two of them are building at the same 
time by different firms the burden has been found 
to bevery great indeed. Financing the construc- 
tion is also very onerous, and the owners are faced 
with the fact that two of these ships will eventually 
require replacing at about the same time, in the 
normal course of events. To ease this burden, 
it is understood that one great liner company had in 
contemplation two years ago the re-engining of one 
of their 23-knot vessels at a cost of about 1,000,000/., 
so as to bring her speed up to 28 knots. Tank 
experiments showed that her length, although round 
about 850 ft., was not quite enough for this speed in 
roughish Atlantic weather. 

The new Cunarder is now in frame at Clydebank, 
and is being built under conditions of great secrecy, 
as were the Bremen and Europa. She is understood 
to be the first vessel to exceed 1,000 ft. in length, 
this being said to be about 1,020 ft. The 175,000 
i.h.p. will drive four propellers, turbine machinery 
being installed, with steam supplied by Yarrow 
water-tube boilers. There will be three funnels 
instead of two as in the Bremen, these being actual 
funnels with uptakes leading to them. It is inci- 
dentally somewhat amusing to remember that the 
Mauretania is the only one of the four-funnel ships 
in which the funnels are all genuine. A speed of 
30 knots at the very least is confidently expected, 
with good reason to hope that this will be con- 
siderably exceeded. While there is certainly no ship 
in hand at the present time either at home or abroad 
which will even approach this speed, it is believed 
in some quarters that the “ Lloyd” have been 
thinking of a third vessel, of the fastest type. to 
take the place of the Columbus, which now runs 
in the same service as the Bremen and Europa 
but is much smaller and slower, and that the Weser 
yard of the Deshimag, may be entrusted with her 
construction. It is said also that the greater 
simplicity of the boiler installation in the Bremen 
is giving the more satisfactory results, although 
both these ships are highly commendable. 

Ever since the first Cunarder was placed, conjec- 
ture has been rife about a sister ship, and where she 
would be constructed. At first it was believed she 
would go to the Tyne, and that the builders would be 
Messrs. Swan, Hunter and Wigham Richardson, 
who built the Mauretania. Then it was thought 
that the Vickers-Armstrong naval yard at New- 
castle would be favoured, but latterly report has it 
that a second ship will also go to Clydebank. It 
is impossible to say whether or not this second vessel 
and a possible third German one are being held back 
to let either side have the last say for the time being, 
but in any case the present German ships and the 
new Cunarder, already well under construction, 
will be, in their turn, most formidable ships to 
beat. 

” The question of strength of hull is very important. 
In the Bremen a large proportion of the outside 





plating and strength decks are understood to be 
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of special quality steel, the bottom plating being 
0:98 in. thick and the supporting frames spaced 
35:4 in. apart. The strength-deck stringer and 
sheerstrake, with their doublings, are respectively 
2 in. and 1-96 in. thick. The most modern opinion 
takes the view that at some period of their career 
these large vessels will encounter waves of their 
own length, so that care has to be taken to see that 
the usually accepted stresses are not exceeded under 
the standard conditions of calculation. Severe 
structural damage was done to one of these very 
large ships, American owned, in quite recent years, 
under such sea conditions. This entails an enor- 
mous weight of structural steel. Up till the present 
naval architects have been able to be fairly lavish 
with weight of steel in these ships, but restrictions 
will now be necessary with regard to this, as with 
the greatly increased speed so much more weight 
must be allocated to the machinery. It is expected 
that it will be found necessary to adopt something 
like the Isherwood combination system of construc- 
tion, whereby equal strength, with increased stiff- 
ness and freedom from vibration, can be provided 
with greatly reduced weight. 

The provision of adequate terminal facilities for 
these vessels is very important, and the value to 
this country of the premier passenger port of 
Southampton can hardly be overestimated, both on 
account of its unrivalled geographical position, and 
its unique natural advantages. If we consider the 
American tourist to be the principal patronage of 
these vessels, we have to reckon with the fact, while 
deploring his taste, that he is not greatly interested 
in this country outside of London, while Paris is his 
Mecca, followed by Italy and the Continent generally. 
Southampton is within 1} hours of London by boat 
train, and four hours from Cherbourg, the principal 
French channel passenger port. Its double high 
tide through the Solent and Spithead, with the 
consequent strong scour keeps the channel clear, 
so that vessels are able to dock at any state of the 
tide, the depth of water being no less than 35 ft. 
The ships run straight in or out of their berths, 
only requiring to be turned once in the broad 
Southampton Water. No less than 550,000 ocean 
passengers pass through the port annually, or one- 
third of the British total. The present prosperity 
of this ancient port is wholly due to the Southern 
Railway and its predecessor, all the largest and 
finest British and German ships sailing from there. 

A very interesting problem remains to be con- 
sidered, namely, as to how far it would be wise to 
limit the service of the largest and most important 
of these ships exclusively to their real function of 
providing the main link between Southampton and 

New York. Itis not, perhaps, generally known that 
this question was seriously considered in Germany 
afew years ago, but doubtless German public opinion 
would be too unfavourable. It is, of course, realised 
that Atlantic passengers must be subjected to the 
minimum of inconvenience, but it has been sug- 
gested that it might be preferable to tranship them 
direct from the train to cross-Channel steamer at 
Havre, and thence to the liner at Southampton, than 
to embark them by means of tenders, both at Cher- 
bourg and Southampton. The use of tenders is 
not at all generally popular nowadays, and the 
channel boats on this service are small liners, in 
every respect. The risk and inconvenience of 
navigating very large ships in the crowded waters 
of the Channel and the North Sea would be avoided, 
and they would be able to make a proportionally 
greater number of main voyages, or alternatively a 
ote service might be conducted with one ship 
ess. 

It is understood that the great expansion of trade 
at Southampton, which will follow the completion 
of the new docks to the west of the present port, 
will necessitate part of the consequent railway 
traffic being diverted from the Southern main lines, 
through Eastleigh and Winchester, to the branch 
lines through Romsey. Years ago, rumour was 
busy with the possibilities of a small place called 
Lepe, near Calshot, and opposite West Cowes. It 
is only recently that the railway has penetrated 
along the west shore of Southampton Water as far 
as Fawley, a few miles from Lepe. Further develop- 
ments might quite possibly take the course of push- 
ing the railway on to the latter place, which would 








then become a British Cuxhaven or Bremerhaven, 
congestion at Southampton itself being avoided by 
the railway traffic passing through Fawley and 
Romsey. 








WIND PRESSURE ON CIRCULAR 
CYLINDERS AND CHIMNEYS. 


THE magnitude and distribution of the wind 
pressures on exposed structures, whilst of great 
and increasing interest to engineers, are matters 
on which only meagre, and occasionally rather 
inconsistent, data are at present available. The 
wind pressure problem resolves itself into two main 
divisions, concerned, respectively, with the estima- 
tion of the maximum natural wind speed likely to 
be encountered in a particular locality, and with the 
relation between wind speed and aerodynamic force 
under the condition of maximum wind. As regards 
the first of these, the engineer must have recourse 
to meteorological statistics, and be guided by his 
sense of responsibility as to whether he should design 
for the maximum gust ever recorded in the district, 
or for some lower speed likely to occur, say, on one 
day in 25 years. In all countries where aeronautics 
is being developed, an extending meteorological 
service is accumulating data which permit a fairly 
safe upper limit of wind velocity to be estimated in 
any particular region, and it becomes a matter for 
judgment and experiment to estimate the influences 
of topographical features in the immediate neigh- 


Fig.1. FORCE COEFFICIENTS FOR CYLINDERS 
OF INFINITE LENGTH 
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bourhood of a projected structure. The second 
part of the wind pressure problem is more imme- 
diately the concern of the engineer, and the results 
of experiments on actual structures, whilst numeri- 
cally by no means free from uncertainty, afford 
at least some guidance towards rational design. 
Of such subjects for investigation, chimney stacks 
are among the most obvious, on account both of 
their exceptional exposure and structural simplicity, 
and of the extent to which circular cylinders have 
been studied in experimental aerodynamics. This 
laboratory work on cylinders has proved of such 





Farther, let 

L be the length of a cylinder 

D be the diameter of a cylinder, 
and 


r= . be the kinematic viscosity of the air. 


The principal variables which influence the 
magnitude of Kg are the aspect ratio > of the 


cylinder and Reynolds’ number Y?. In many 


of the available data, the effect of aspect ratio is 
disregarded, the experimental conditions being 
such that the air flow is effectively two-dimensional. 
Force coefficients so derived relate to cylinders of 
infinite aspect ratio, and their variation with 
Reynolds’ number is shown by Fig. 1. For the 
most part, these results are derived from direct force 
measurements on aerodynamic balances. An alter- 
native procedure, of great utility in the case of large 
models, consists in exploring the pressure distribu- 
tion round a circumference of the cylinder and. 
computing the drag by integration. It is found, 
by direct comparison, that, at the higher Reynolds’ 
numbers, the force coefficients exceed those obtained 
from pressure integration by only a negligibly small 
amount (of the order 1 per cent.) due to skin fric- 
tion. A remarkable feature of the curve of Fig. 1 
is the sudden drop of Kg in the neighbourhood of 


log -* = 5-5. The fact that this critical region 


occurs so near the upper limit of experiment with 
present wind tunnels operating at atmospheric 
pressure introduces such uncertainty as to the 
subsequent behaviour of the drag coefficient, as 
quite to preclude the validity of extrapolating the 
curve to Reynolds’ numbers of the order of 10° 
appropriate to full-scale design conditions. 

Existing data regarding the effect of aspect ratio 
on the drag coefficients of cylinders relate to 
Reynolds’ numbers of about 5 or 6.10°. From the 
values, due to Wieselsberger, quoted in Table I, 
it will be seen that the effect is not only irregular, 
but also sufficiently marked to call for an appreciable 
correction in the application, to the case of an 
actual chimney, of the drag coefficients for infinite 
cylinders. 

Wieselsberger experimented on cylinders of 
aspect ratio 5 and infinity over a wide range of 
Reynolds’ number, and a comparison of the results 
length 7 

ratio above 


diameter 
the critical region. Whilst, however, it would be 
unsafe to make any prediction with regard to the 
aspect-ratio effect at very high Reynolds’ numbers, 
the relations tabulated may, in the absence of 
direct experiment, serve as a guide to indicate the 
probable order of the effect. 

The determination of resultant aerodynamic force 
by integration of pressure distribution provides 
a method of experiment for the case of full-sized 





indicates a smaller effect of 
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TABLE I.—Errect or Aspect Ratio on DraG COEFFICIENTS OF CIRCULAR CYLINDERS AT —— 
v 
= 80,000 (x06 Ld em 4-9): 
mae; * | | | | } | | 
Aspect Ratio D° | 1 | 2 3 | 5 10 20 | 40 | ow 
. Force ay | re 5 | 
Kia= — 0-315 | 0-345 } 0-375 0-370 0-415 0-460 0-500 600 
pVzDL 
Ka | 
Ratio: — oi Sao 0-525 | 0-575 | 0-625 | 0-617 0-692 0-767 =| 0-833 1-00 
Ku (= ) | | | 








importance in the interpretation of full-scale results 
as to warrant a brief review of the relevant con- 
clusions hitherto established. 

The aerodynamic force on a cylinder is most 
conveniently presented in the form of a non- 
dimensionsal drag coefficient, defined by 
=o 
where, in consistent units, 

F is the downwind force per unit projected area of 
cylinder 
p is the density of the air,* 
and 
V is the speed of the general airstream. 


Kg 








* If F and V are in ft.-lb. sec. units, p = 0-00237 slug 
per cub. ft., = density in lb. per cubic foot/g. 


chimneys exposed to the natural wind which has 
recently been put into practice by Dryden and 
Hill at the United States Bureau of Standards.* 
Two series of tests were made, the first with an 
experimental stack constructed as a light timber 
framework covered with thin sheet metal and 
mounted on the flat roof of a building; the second 
with a permanent brick chimney serving a new 
power plant at the Bureau of Standards. In both 
cases, the pressure distribution at a section some 
two-thirds the height of the stack was derived from 
a set of 24 pressure holes, equally spaced round the 
circumference, inlet flush with the surface of the 





* ‘“* Wind Pressures on Circular Cylinders and Chim- 
neys,”” by Dryden and Hill. Research Paper No. 221. 
Bureau of Standards Journal of Research, Vol. 5. Septem- 
ber, 1930. 
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chimney, and connected by pressure tubes to the 
limbs of a multi-tube manometer. The experi- 
mental stack was, in addition, arranged for the 
direct measurement of the overturning moment 
due to wind pressure by mounting it, at the base, 
on four pressure capsules. The latter, of the 
Sylphon or metal-bellows type, were oil filled, 
and each connected by piping to a Bourdon gauge. 
From the difference of the reactions with wind 
blowing and on a perfectly calm day, indicated by 
the means described, the magnitude and direction 
of the resultant wind force (assumed acting at half 
the height of the stack) were readily computed. 
From the preceding discussion of the effects of 
length 


the diameter T@tio on the drag of a cylinder, it 


will be evident that the character of the air 
flow, and hence of the distribution of pressure, and 
of downwind aerodynamic force, vary along a cylin- 
der of finite length. These considerations demand, 
for a complete determination of the wind forces 
on a chimney, the exploration of pressure distribu- 
tion round a number of sections spaced aiong the 
whole length of the chimney at intervals decreasing 
in axial distance towards the critical region near 
the top. As an alternative to undertaking this 
extensive analysis under full-scale conditions, 
wind-tunnel experiments were made on two cylin- 
ders, respectively 8 in. and 12-6 in. in diameter, 
and each 5 ft. long. In these experiments, the 
cylinder was closed at the top and mounted on a 
horizontal base to simulate the ground at the foot 
of an actual chimney, and the wind speeds were 
high enough to attain Reynolds’ numbers above the 
critical indicated in Fig. 1. The shape of the 
pressure distribution is much the same for both 
cylinders, but for each cylinder differs appreciably 
with the axial distance from the upper end, as 
appears from the selected typical diagrams repro- 
duced in Fig. 2. Both these relate to the 12-6-in. 
diameter cylinder in an air current of 80 ft. per 
second = = 5°2 x 10°; log - = 5-7). Sec- 
tion (i) is about 0-5 in. (0-05 D), and section 
(vi) about 17 in. (1-4D), from the top of the cylinder. 
In these diagrams, pressures normal to the surface 
of the cylinder are represented by polar co-ordinates, 
and, as indicated by the shading, are positive or 
negative, i.e., respectively greater or less than the 
static or atmospheric pressure (represented by the 
radius of the inner circle marked 0) of the air 
stream in the absence of the model. Thus, at any 
angle, the radial distance from the inner circle to the 
distribution curve is a measure of the dynamic 
pressure arising from the air flow past the cylinder. 
These pressures are presented as non-dimensional 


coefficients of the form to the scale of the 


P 
pv? 
concentric circles. A comparison of the diagrams 
of Fig. 2 shows that the pressure distributions 
along the cylinder differ rather in detail than in 
general character. A slight want of symmetry 
observable between the upper and lower halves of 
each diagram may be disregarded as being within 








determination of the natural wind speed relating 
to a given set of pressure-distribution observations. 
Actually, a pressure-tube anemometer, of similar 
type to the Dines head, was used for that purpose ; 
but it was confirmed, more particularly in the tests 
on the brick chimney, that, if the anemometer were 
sufficiently far removed from the experimental 
pressure holes to be unaffected by the interference 
of the chimney, its readings bore no definite relation 
to the speed of the wind actually impinging on the 
chimney at a given instant. In the first series of 
tests, made on the dummy chimney 30 ft. high and 
10 ft. in diameter, the anemometer was mounted 
about 10 ft. above the top of the stack, and the 
readings given by the static side of the instrument 
were used as a basis of reference. The experimental 
procedure was, briefly, as follows :—On a day when 
the wind speed exceeded 25 m.p.h., the 26 cocks in 
the tubes connecting the pressure holes in the surface 
of the chimney and the anemometer to the multi- 
tube manometer were opened and, when the 
pressures were reasonably steady, simultaneously 
closed. The readings of the manometer tubes, 
representing the differences between pressures 
outside the chimney and the common atmospheric 
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pressure of the observation room, were then recorded. 
When the readings from the holes round the chimney 
were plotted against angular position, the situation 
of the upstream generator could be distinguished 
from the symmetry of the distribution graph. The 
open-air static pressure at the anemometer being 
simultaneously measured, the arrangement of the 
readings into positive and negative dynamic pres- 
sures of the correct relative magnitudes was possible, 
and was followed by the integration of the aero- 
dynamic force round the section of the chimney 





where the pressure holes were situated. Further, 





the limits of experimental accuracy. The most 
noteworthy feature of section (i) is the maximum | 
positive pressure, which, at the upstream generator | 
of the cylinder, is considerably less than 0-5 p V?. 
The negative pressures over the flanks of the 
cylinder are somewhat reduced towards the ex- 
tremity of the cylinder, but the average suction 
over the downstream quadrant is about 0-2 p V? at 
all sections. Since the greatest contrast in pressure 
distribution occurs over the cross-stream quadrants, 
the variation of aerodynamic force with distance 
from the end of the cylinder is less marked than 
might appear from the diagrams of Fig. 2. The 
average axial distribution for the 12-6-in. diameter 
cylinder, at Reynolds’ numbers between 3-3 x 10° 
and 6-4 x 10°, is shown by Table IT, in which the 
wind pressure at various distances from the end 
is expressed as a percentage of the mean wind 
pressure over the whole cylinder. 

More important for the interpretation of Dryden 
and Hill’s full-scale experiments is the angular 
position, about 31 deg. on each side of the upstream 
generator, of points on the surface of the cylinder 
where the dynamic pressure is zero. This impor- 
tance arises from the fact that the main difficulty 





encountered in the full-scale experiments was the 
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effective aspect ratio of the stack, is reasonably 
small. 

Simultaneously with the observations of pressure 
distribution, measurements were taken of the 
reactions in the pressure capsules on which the 
dummy stack was mounted. From these, the 
average wind-pressure coefficient for the whole 
chimney was computed on the basis of the wind 
speed deduced from the pressure readings. The 
mean results of a large number of tests made on 
different days compare as follows :— 

Dummy Stack 10 Ft. Diameter and 30 Ft. High. 

From pressure distribution, Kg = 0-14 + 0-01 at one 

section 10 ft. from top. 

From overturning moment, 

for the whole stack. 

It will be observed that the ratio, 72 per cent., 
of the local wind pressure at the height of the 
experimental holes to the average pressure for the 
whole chimney is less than that given in Table IT 
for the model cylinder in the wind tunnel. The 
differences between Reynolds’ number and aspect 
ratio in the two cases are, no doubt, largely respon- 
sible for the disparity. 

The brick chimney, on which a subsequent 


Kg = 0-195 + 0-02, 





Fig.2. DISTRIBUTION OF PRESSURE ROUND A CIRCULAR CYLINDER 
12-6" DIA. WIND SPEED 80 FT PER SEC. 
LOG io VD) = 5:7 


seer ON (YI) 
’'4D-FROM THE END 
mani (ili 


’ 
\ 
| 








/ XS i i © 1X \ 
wad [ | i 0 " \ wo ” [ J | 0 \ " 15 
Direction TPPpyv? | Direction | ' I] Ip?) ij 

\ Woes ? \ \ Sr } | 

Py, oe ea SS al ee / 


ieee” “ENGINEERING” 





pressure exploration was conducted, had a total 
height of 200 ft., of which 121 ft. projected above 
the highest local building. The external diameter 
increased from 11 ft. 3 in. at the top to 14 ft. 9 in. 
at 142 ft. from the top. Twenty-four pressure 
holes, at even angular spacing, were arranged 
41 ft. from the top at a section where the chimney 
diameter was 11 ft. 8 in., and the connecting tubes 
were carried externally down the chimney on the 
lee side with respect to the prevailing wind. In 
these experiments, the readings of wind velocity 
given by an anemometer situated 130 ft. from the 


TABLE II.—Ax1At DISTRIBUTION OF PRESSURE ON 12-6 IN, DIAMETER CYLINDER. 

















| % | | | | 
| | | | | | | 
104 | 84 | 84 | 84 | 91 | 100 | 104 | 104 | 100 





on the assumption that the difference between the 
maximum positive pressure and the static pressure 
was equal to 0:5 p V*, the speed of the wind 
impinging on the chimney at the elevation of the 
pressure holes was deduced. Hence, the aero- 
dynamic force coefficient for that section was 
completely determined. It may be remarked that 
the angle, measured from the upstream generator 
of a cylinder, at which the dynamic pressure is zero 
varies, in general, with Reynolds’ number and 
aspect ratio. From the results of model experi- 
ments, it was estimated that this angle, for a 
cylinder of the same effective aspect ratio as that 
ot the dummy stack, is 37 deg. Actually, the angle 
derived from the observations by the use of the 
anemometer static readings was 34-5 deg., showing 
a discrepancy which, in view of the difference in 





Reynolds’ number and uncertainty as to the 


chimney were found to be so erratic as to be value- 
less for the computation of wind forces. The 
observations of pressure distribution, derived by a 
similar procedure to that already described in 
connection with the dummy stack, were accordingly, 
integrated on the assumption that the dynamic 
pressure was zero at 31 deg. on either side of the 
windward generator. This is a smaller angle than 
that appropriate to the experimental stack, corre- 
sponding to the greater aspect ratio of the power- 
plant chimney. The local force coefficient, on this 
basis, was found to be 0-335, a much higher value 
than that (0-14) obtained under comparable con- 
ditions for the dummy stack, the disparity being 
attributed by the authors mainly to the differences 
of length/diameter ratio, but partly, also, to the 
greater roughness of the masonry chimney. With 
regard to the ratio between the wind pressure at 
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Fig. 1. 


WELDED JOINT IN LEAD SHEATHING APPLIED BY ORDINARY PREss. 


x 20. 





Fia. 2. LoneitupINaL SECTION 
STRAIGHT-THROUGH PREssS. 


the height of the pressure holes and the average | 
wind pressure for the whole chimney, the available 
data are inadequate for more than a rough estimate 
that the average may be of the order 10 per cent. 
to 20 per cent. greater than that measured locally. 
On the basis of a coefficient Kqd = 0-4 for the whole 
chimney, and on the further assumption (at present 
unsupported by experiment) that this coefficient 
holds good at the Reynolds’ numbers appropriate 
to a full-size chimney in a probable maximum wind 
of, say, 100 m.p.h., a value of Ky p V? = 0:4 


= 100 xX 5,280\2 
0-00237 x (o> ) = 20-4 Ib. per square 


foot projected area, is reached for the average wind 
pressure. It is noteworthy that, despite the diffi- 
culties encountered in the course of these full-scale 
experiments and the rather marked disparity 
between the values (Kg = 0-195 and K, = 0-335) 
measured on the dummy and masonry stacks, 
respectively, both these numerical coefficients are of | 
the same order of magnitude as those established by | 
wind-tunnel tests on model cylinders at Reynolds’ | 
numbers approaching 10°. | 
In conclusion, a word may be said about the large 
negative pressures occurring, as illustrated by Fig. 2, 
over the flanks of a cylinder. Whilst these are in 
equilibrium, so far as concerns any resultant lateral | 
force, they tend, nevertheless, to distort the circular 
cross-section. The diagram for Section (vi), Fig. 2, | 
shows that, at 90 deg. on each side of the upstream | 
generator, negative pressures of 1-lpV? (z.e., 
56 lb. per square foot in a wind of 100 m.p.h.) | 
act radially outwards, whilst the positive pressure 
over the windward 60 deg. tends to augment the | 
deformation. In the case of thin-walled stacks of | 

















or Leap ExtTRUDED By MopEL 
x 9. 


large diameter, these pressures call for consideration 
even when adequate provision is made for the 
resultant aerodynamic force exerted on the structure 
as a whole. 








STRAIGHT-THROUGH PRESS FOR 
LEAD-SHEATHING CABLES. 


As our readers are doubtless aware, the normal 
method of producing lead pipes is to employ a vertical 
hydraulic press to force the metal under high pressure 
from a container through a circular die into which a 
point projects so as to leave an annular passage. 
By changing the die and point, the diameter and 
thickness of the pipe produced can be varied within 
required limits. Lead-pipe presses were first adapted 
to apply the lead sheathing to electric cables about 
40 years ago, but the result of altering the construction 
of the press to enable the cable to be introduced was 
to produce a longitudinal weld extending over the whole 
length of the sheathing. This is unavoidable with 
the ordinary type of sheathing press, owing to the 
fact that the lead flows in a divided stream round 
the cable joining up again on the side opposite to the 
ram. If care is taken in the process it is quite 
possible to produce a satisfactory weld throughout the 
length of the sheathing, but cases of splitting are 
by no means unknown, and the existence of a weld 
is obviously an undesirable characteristic. Fig. 1 
has been reproduced from a microphotograph of a 
portion of a transverse section of a piece of lead sheath- 
ing, showing the weld produced by the usual method 
of applying it. The weld originates at the junction of 
two adjacent charges of lead in the container of the 
press, the traces of oxide at the junction being directed 
by the flow of metal around the cable into longitudinal 
lines where the streams of metal re-unite and situated 
at the top and bottom of the sheathing as it leaves the 





die. The weld consists of small crystals of lead more 


J P 
or less surrounded by traces of oxide. Those shown in 


the centre of Fig. 1 are the accumulation from the 
junction of several charges, while those on the extreme 
left and right result from the most recent charge, and, 
farther along the sheathing, will become part of the 
weld. 

This defect is entirely avoided in a new type of 
sheathing press, known as a straight-through press, 
which was designed some few years ago by Mr. E. E. 
Judge, of Messrs. W. T. Henley’s Telegraph Works 
Company, Limited, and constructed for the firm by 
Messrs. Davy Brothers, Limited, of Sheffield. The 
press was installed in Messrs. Henley’s works at Graves- 
end and operated there for some time, after which a 
second press of the same general design, but containing 
some minor improvements suggested as a result of 
experience obtained with the first was constructed and 
put into operation in February 1930. The essential fea- 
ture of this press, the design of which has, of course, 
been fully covered by patents, is that the pressure is 
applied to the lead in a direction parailel with the cable, 
which passes axially through the container, so that the 
lead flows first longitudinally and then radially inwards 
without being forced to flow in a circumferential direction 
round the point holder. There is thus no longitudinal 
weld in the sheathing. Incidentally, we may mention, 
the straight-through press gives a very satisfactory 
joint between the metal which remains in the container 
at the end of the stroke of the ram and that forming 
the new charge, as will be seen from the microphoto- 
graph reproduced in Fig. 2. In this figure, which is a 
longitudinal section of lead extruded by a small model 
of the straight-through press, the new metal can be seen 
extending into the previous charge in the form of an 
annular scarf which, in the case of a cable 24 in. in dia- 
meter, extends over a length of from 15 to 20 yards. We 
should, perhaps, explain, in connection with this illustra- 
tion, that, owing to the length of the joint, it is im- 
possible to etch and photograph a longitudinal section of 
the sheathing from a full-size press. The type of joint 
obtained with the model press, the extremity of which 
is shown in Fig. 2, is, however, similar to, although 
more abrupt than, that obtained under normal working 
conditions. 

The lay-out of the complete equipment, which in- 
cludes, in addition to the press, a three-throw hydraulic 
pump driven by a 100-h.p. motor and capable of giving 
a pressure of 3 tons per square inch, a gas-fired lead- 
melting pot and a hand-operated hoist, by means of 
which the lead pigs are charged into the pot, is shown 
in Figs. 5, 6 and 7, on Plate XX XI, and a view of the 
plant and an end view of the press, are given in Figs. 
3 and 4, respectively, on page 568. From these illus- 
trations, it will be seen that the auxiliaries are grouped 
within easy reach of the operator, and the controller 
for the pump motor is placed near the hydraulic con- 
trol valves. The water supply for the pump is obtained 
from an overhead tank to give a pressure head on the 
suction valves, and relief valves are included in the 
delivery circuit to by-pass the water if the normal 
pressure should be exceeded. A quick cut-off valve is 
also inserted in the pressure main to enable the operator 
to stop the press instantly should the need arise. 

The foundations for the press are of a simple character, 
consisting of a raft constructed of broad-flange beams 
built into the concrete, the top flanges of the beams 
being planed to take the machined feet of the castings 
forming the Jlead-container entablature and the 
hydraulic cylinder. The raft is of sufficient length to 
enable the latter to be withdrawn from the tie bolts, 
to give access to the internal parts of the press if 
necessary. It will be noticed that the press is inclined 
downwards towards the front end, the actual inclination 
being about 1 in. per foot, in order to prevent air 
being trapped in the lead container during the opera- 
tion of charging. The foundations, it may be added, 
are designed so that any water escaping from the various 
glands drains down to a common gully. 

Sections of the press are given in Figs. 8 and 9, 
on Plate XX XI, and from these it will be seen that an 
entablature in which the lead container is fitted is 
connected to a casting forming the hydraulic cylinder 
by means of four heavy tie bolts. The container is 
18 in. in diameter internally and is capable of holding 
a charge of 1,000 lb. of lead. The die is fitted into the 
front end by means which will be referred to later, 
while the point holder is screwed into the rear end. 
The base of the point holder, an isometric view of 
which is given in Fig. 10, is formed with four segment- 
shaped openings, through which the four similarly- 
shaped legs of the lead ram pass. The shape of the 
lead ram is most clearly shown in Fig. 11, from which 
it will be seen that the end in-contact with the lead 
in the container is in the form of a ring through which 
the point holder passes, while the outer ends of the 
legs are screwed into a ring attached to the hydraulic 
ram by means of studs, as shown in Fig. 9. The rela- 
tive position of the point holder and lead ram is clearly 
shown by the isometric sketch reproduced in Fig. 12. 
The hydraulic ram has a diameter of 3 ft. and a full 
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stroke of 19 in., its effective area being such that a 
force of 2,800 tons is applied to the lead ram with | 
a water pressure of 3 tons per square inch; this, it | 
may be noted, gives a pressure of 15 tons per square | 
inch on the lead in the container. The ram, as shown | 
in Fig. 9, is provided with a tubular extension at the 
rear end carrying an annular piston which works 
in a cylinder of 18 in. bore, and is used for effecting 
the return stroke of the main ram. A steel tube, | 
4} in. in diameter internally, and screwed into the base 
of the point holder, passes through a hole bored in the | 
hydraulic ram and terminates in a flared mouthpiece | 
at the rear end. Through this tube the cable to be | 
sheathed is threaded, entering through the mouthpiece, | 
passing through the point holder and leaving through | 
the die at the front end of the press; it is fed forward | 
during the sheathing process entirely by the flow | 
of the metal. 

We may now deal with the methods of securing | 
the die and point, referring, for this purpose, to the sec- | 
tion of the front end of the container reproduced in 
Fig. 24, on page 569. In the lower part of this figure, 
the die and point for applying sheathing 4-in. in outside | 
diameter are shown in position. The lead which is 
being forced out of the container to form the sheath | 
first flows over a concave forming cing, held in position 
by a screw block screwed with a buttress thread, as | 
shown. At the back of the forming ring is a wedge 
ring in which the die is fitted, and this wedge ring is 
allowed a small radial movement. By means of eight 
wedge boits, one of which is clearly shown in Fig. 24, the 
wedge ring, and therefore the die, can be accurately 
centred with the point. The pressure on the die, which F 
tends to move it longitudinally, is carried by a sleeve | larged detail of the lip of the point is given in Fig. 26. | adapter, were screwed directly into the point holder, 
screwed into the screw plug, as shown in the figure. | An interesting matter connected with the design of the | the point would be drawn back by the movement of the 

The points for large-diameter sheathing are made | point holder may now be referred to. As previously | holder and the thickness of the sheathing thereby 
in the form of a solid ring fitting directly into a recess | stated, the pressure on the lead in the container | increased. This difficulty, which was experienced 
bored in the point holder, as shown below the centre | amounts to 15 tons per square inch and this pressure | in the press as first designed, has now been overcome 
line in Fig. 24. Smaller points are screwed into an | is, naturally, exerted on the end of the point holder. | in a very effective manner by fitting into the point 
adapter which fits into the point holder, as shown above | The effect is to produce elastic compression in the | holder a long reaction tube, the front end of which 
the centre line in Fig. 24 and also in Fig. 25; an en-| metal of the point holder, and if the point, or the | bears against the back of the point or point adapter 
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while the rear end rests against a shoulder formed in 
the bore of the point holder in line with the inner face 
of the base ‘block of the latter. One of these tubes 
is shown in position in the longitudinal section of the 
press given in Fig. 9, on Plate XXXI. It will be evi- 
dent that, with this arrangement, the compression of the 
point holder can take place without moving the point, 
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and since the longitudinal component of the pressure 
on the latter, as well as on the adapter when one is used, 
is comparatively small, the compression of the reaction 
tube is negligible. Externally, of course, the diameter 
of the reaction tubes is, in all cases, approximately 
equal to that of the bore of the point holder, but the 
internal diameter is varied to suit the die or adapter 





respectively, in Fig. 24. 

It will be understood that at the end of the forward 
stroke, a block of solid lead will be left in the container 
between the lead ram and the front wall. The face 
of this lead is melted and mixed with the new charge 
when the latter is run in, as will be explained later. 
The solid lead, however, encloses the point and point 
adapter, as shown in Fig. 24, and if it is desired to 
change the die and point, in order to sheath a cable of 
different diameter, the lead must be cut through to 
enable the point to be withdrawn. For this purpose, 
a tubular cutter bar, fitted with a cylindrical cutting 
head, is inserted in the screw block which holds 
the die in position, and is rotated by a 5-h.p. motor 
through spur and worm reduction gear. The worm 
wheel is fitted with a steady bearing working on the 
outer end of the screwed plug, and drives the cutter 
bar by means of a feather, so that the bar can be fed 
forward as it rotates. The feed is obtained by a 
screwed phosphor-bronze bush pinned on to the cutter 
bar and engaging with a thread formed in the bore 
of the screwed plug, the same thread being used under 
working conditions to hold the sleeve, above referred 
to, which takes the longitudinal pressure on the die. 
The driving arrangements for the cutter bar are shown 
in Figs. 20, 21 and 22, on this page, the last-mentioned 
figure also showing the spanner used for moving the 
screwed plug. In Fig. 24, the cutter bar and cutter 
are shown in position above the centre line, but it 
should be noted that the worm is there shown engaging 
with the top of the worm wheel, whereas it actually 
engages with the bottom part. The cutter is 5-82 in. 
in diameter, which gives just sufficient clearance for 
the point or point adapter to pass through the hole 
cut in the lead block, and has only three teeth, the 
form and dimensions of which are given in Fig. 23. 
When the hole has been cut and the cutter bar re- 
moved, the point adapter and point are forced out, 
together with the reaction tube, by applying pressure 
to the latter. This is done by inserting an ejector 
tube with a tapered head into the cable-guiding tube 
from the rear end of the press, so that the head engages 
with the correspondingly tapered bore of the reaction 
tube, shown in Fig. 9, By means of a cross bar and 
a pair of studs, the ejector tube is connected to the 
return-stroke piston when the latter is at the outer 
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end of its travel, so that by admitting water to the 
main hydraulic cylinder, the ejector tube can be moved 
forward, and the point adapter and point forced out 
into the bore of the screwed plug at the front end of 
the press. 

Two radial openings near the rear end of the con- 
tainer give access for cleaning purposes when the lead 
ram is withdrawn to its fullest extent. These open- 
ings are indicated in Figs. 13 to 16, on Plate XXXII, 
but are most clearly shown in the transverse section 
reproduced in Fig. 17. Another opening, also indi- 
cated in Figs. 13 to 17, is provided for filling the 
container with lead. For this operation, the lead 
ram is moved so that its head just enters the container, 
leaving the pouring hole uncovered but closing the 
outer end, and the lead is then run by gravity along a 
movable launder from the melting pot, the flow being 
controlled by a slice valve; owing to the inclination 
of the container, the air can readily escape. It should 
be noticed, in this connection, that, since the lead is 
poured into a practically closed chamber, the exposure 
of the metal to the air is considerably less than is the 
case with the ordinary type of vertical press. When 
the container is full, the ram is slightly advanced to 
cover the filling opening, and the surplus metal which 
overfiows from the opening runs down a fixed 
launder into a pig mould on the ground level, whence 
it is returned to the melting-pot. A small plug of lead, 
weighing only a few pounds and indicated by cross 
hatching in Fig. 13, is left to solidify in the filling 
opening, and, owing to the shape of the latter, this 
can be easily removed by hand. All the pouring 
equipment, it may be added, is designed so that no 
part can become choked with lead or dirt. The slice 
valve used to control the flow gives no trouble from 
dripping, but if a leak should occur, the metal falls 
clear of the equipment. 

For the charging operation, as well as in the normal 
working of the press, it is necessary to know accurately 
the position of the ram, and a continuous indicator, 
shown in Figs. 18 and 19, on Plate XX XJ, is, therefore, 
provided for this purpose. A rod screwed into the 
return-stroke piston is connected by a slotted link to 
a toothed quadrant which engages with a bevel pinion 
mounted on the end of a long rod, so that the latter is 
rotated by the longitudinal movement of the ram. 
The rod passes through the hole bored through the 
upper of the four main tie bolts, and carries at its front 
end a pointer, which moves over a circular dial of cast 
aluminium. The dial, which can be seen in Fig. 4, 
on page 568, has two arrows cast on it to show, by the 
direction of rotation of the pointer, which way the 
ram is moving and, by the position of the pointer, 
what proportion of the stroke has been completed at 
any time. The filling position is also clearly indicated, 
as can be distinguished in the illustration above re- 
ferred to. As a further aid to the operation of the 
press, thermocouple-type pyrometers are provided to 
indicate continuously the temperature at the top 
and bottom and at each side of the lead container, 
the pyrometers being inserted in holes drilled in the 
metal to within 4 in. of the lead chamber. The 
four thermocouples, and a fifth which is inserted in 
the melting pot, are connected to separate indicators 
mounted on a column in full view of the operator, 
as shown on the right in Fig. 3. The temperature of 
the front end of the lead container can be raised by 
means of a gas burner when starting up the press, 
but in normal working it is cooled by air jets and by 
oil circulation, the oil being passed through helical 
grooves formed between the container and a shrunk- 
on ring. These grooves, and the connections to them, 
can be distinguished in Fig. 9, on Plate XX XI, while 
one of the heating burners is shown above the container 
in Fig. 21, on page 569. The connections to the air 
jets can be seen in Figs. 3 end 4, on page 568. 

We may complete our account of this interesting 
installation with a brief description of the lead-melting 
pot and the pig hoist for charging it which are illus- 
trated in Figs. 25 to 30, annexed. The lead pot, 
which is of cast steel, fits into a cast-iron casing lined 
with firebrick and provided with a cast-iron hood, 
to which two vertical chimneys are connected. The 
hood is fitted with a pair of sliding doors on top, 
shown in Figs. 27 and 28, to exclude the air, and flap 
doors are provided at each ena, that on the right, in 
Fig. 28, opening inwards and being used to admit 
the lead pigs. To show the level of the lead in the 
pot at any time, a hollow cast-iron float is provided, 
a rod attached to the float passing up through a 
tube fitted into the hood, and carrying a pointer which 
moves over a scale attached to one of the chimneys ; 
the arrangements are clearly shown in Fig. 28. The 
pot is heated by producer gas, which enters at the 
bottom of the casing, and passes, during the course 
of combustion, along a series of tortuous passages 
fitted with baffles between the firebrick lining and 
the pot. The burnt gases are directed over the 
surface of the metal in the pot on their way to 
the chimneys, so that the external air is excluded 
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and the risk of oxidation is reduced to a mini- 
mum. In any case, the pot is deep and narrow, as 
shown in Fig. 27, so that the exposed surface of the 
metal is relatively small. The slice valve, which, as 
already mentioned, controls the flow of metal from the 
pot when filling the container, is fitted directly on to 
the outlet at the bottom of the pot, shown on the left 
in Fig. 27, and the whole furnace, the weight of which 
is about 7 tons when filled with metal, is mounted on 
four steel tubular columns at such a height that the 
metal can be run into the container by gravity. The 
arrangement of the pig hoist can be followed from 
Figs. 29 and 30 with but little explanation. Two 
roller chains are mounted on four sprocket wheels, 
and the pigs are placed by hand on a tray attached to 
the chain. By turning a handle geared to the lower 
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sprocket wheels, the tray is raised to the level of the 
flap door in the hood of the melting pot, a stop at this 
level causing the tray to tilt and allows the pig to 
slide into the pot. 

In conclusion, it may be of interest to give some 
particulars of the capacity of the press. The working 
stroke occupies from 3} to 44 minutes, depending upon 
the size of the cable being covered, the thickness of the 
sheathing, and the particular alloy employed. The 
return stroke takes 14 minutes, and the operation 
of cleaning the ram and moving it into position for 
filling another 14 minutes. Pouring takes one minute, 
and after moving the ram forward to close the filling 
hole, which takes half a minute, a wait of from three to 
five minutes is necessary to allow the metal in the 
container to solidify. The whole cycle of operations 
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thus takes about 13 minutes, so that 4-6 cycles can 
be carried out per hour, and, since the weight of 
sheathing applied per cycle is 1,000 lb., the hourly 
output amounts to 4,600 lb. The maximum size of 
cable that can be covered is 4 in. in diameter under 
the lead, and any smaller size can be dealt with. 
Paper is the only insulating material used in lead- 
covered cables at Messrs. Henley’s Gravesend factory, 
but the press can be employed equally well where 
rubber or other insulating materials are used.* 








LABOUR NOTES. 


At a preliminary conference, in London, on Friday 
last week, between representatives of the Shipbuilding 
Employers’ Federation and representatives of the 
Shipyard Trade Unions, the present very unsatisfactory 
state of the shipbuilding and ship-repairing industry 
was reviewed by Mr. A. L. Ayre, the president of the 
employers’ organisation. The meeting took place in 
accordance with the industry’s usual practice—which 
is to review the general position before putting forward 
definite proposals. In the course of his statement, 
Mr. Ayre directed attention to the decline in the 
volume of work during last year. In the twelve 
months which ended on March 31, he said, the orders 
received by British shipbuilders amounted to only 
326,000 tons. This was about a fourth of the quantity 
booked in each of the three preceding twelve-monthly 
periods. How inadequate that amount was, was 
indicated by the fact that the present capacity of 
the industry was 3,000,000 tons per annum. The new 
work commenced during the March quarter, amounting 
to 32,685 tons, was the lowest since the beginning of 
steel shipbuilding, and was equal to only a third of 
that commenced in the corresponding period of 1930. 
Work was proceeding on only 17 per cent. of the berths 
actually in commission. Twenty-five yards had 
already closed for want of work, and others were 
expected to close when their current contracts were 
completed. Ship-repairing was as unsatisfactory, and 
the warship work in progress in private yards, was 
only a tenth of the total before the outbreak of war. 





The point was emphasised by Mr. Ayre that the 
depression was more severely affecting British ship- 
building than it was its foreign rivals. Compared with 
the position a year ago, he said, the British tonnage 
under construction was down 921,000 tons, whereas the 
decline abroad was only 345,000 tons. During the last 
three years, Great Britain had built more new tonnage 
than all the rest of the world together; now, she was 
building only a third of the world total, and in the 
first quarter of the current year had only 14 per 
cent. of the new work begun. The competition of 
foreign countries was not only keener than before the 
war; it had also now, in several instances, the assist- 
ance of subsidies. Wages and working conditions 
were reviewed by Mr. Ayre in his further examination 
of the British industry’s problems, and the conclusion 
of his observations was, in effect, that in order to give 
this industry the chance of success it deserves and 
which the employers are sparing neither time nor 
money to attain, some adjustment of them might 
mutually and profitably be made. Mr. W. Sherwood, 
for the unions, promised Mr. Ayre’s statement careful 
consideration. 





The executive representatives of the engineering 
trade unions which are nominally in negotiation with 
the Engineering and Allied Employers’ National 
Federation on the subject of working conditions, met 
on Thursday last week. At its two meetings with the 
employers’ representatives, it will be recalled, the 
men’s negotiating committee intimated that it could 
not negotiate with Sir Allan Smith and his colleagues 
on the subjects which the employers desired to discuss 
without further consultation with its full body of 
representatives. The larger body declined, it is 
understood, to give them the authority desired, and, 
accordingly the matter was remitted to the executive 
council of each organisation. If negotiations are 
sanctioned on the complete list of subjects indicated 
in Sir Allan’s original statement, further meetings 
will be arranged. Otherwise the employers will prob- 
ably proceed, without further ado, to give effect to 
their proposals. 





A pamphlet dealing with the statement made on 
behalf of the Engineering Trade Unions at the second 
of the two full conferences on the subject of working 
conditions, has been circulated to its members by the 
Engineering and Allied Employers’ National Federa- 
tion. It is a very effective rejoinder to the arguments 
of the unions, and its text is clearly and usefully illus- 





*We regret that in some copies of this issue the 
builders of this press have m given on page 568 as 
Messrs. W. T. Henley’s Telegraph Works. As stated in 
the text, it was made by Messrs, Davy Brothers.—Ed. E. 
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trated by means of diagrams. No attempt is made to 
answer the contentions of the unions point by point, 
but, the author says, ‘‘ some of the assertions 
are so far-reaching, and so opposed to the facts as they 
exist, that it is necessary to examine them and reveal 
their fallacy.”” The claim of the unions that, although 
the slump is world-wide, British industries are in a 
more favourable, or not less favourable, position than 
the industries of other countries, is shown to be without 
justification. The abnormally depressed condition of 
the British engineering industry is reflected in the 
journals published monthly by the unions themselves. 
But, the compiler of this pamphlet argues, “ even if 
it were the case, as the unions say, that British industry 
is not so badly hit as that of other countries, this is no 
satisfaction or consolation to the British employers 
or their workpeople, in view of the extraordinary 
amount of unemployment now prevailing.” 





Other British trades, it is pointed out, are effecting 
reductions in costs, in many instances in conjunction 
with the trade unions and by means of wage de- 
creases. Why not British engineering ? The engineering 
employers are not “‘ attacking wages.” They are, on 
the contrary, “‘ desirous of obtaining relief by a modifi- 
cation of working conditions, subject to the reservation 
that if prompt and adequate relief for the industry is 
not secured from the adjustments of the working 
conditions, or if the present depression is prolonged, or 
is intensified, the employers will be compelled to ask 
the unions to confer on the general wages question.” 





To ignore the efforts which other British trades are 
making to adjust their costs to the requirements of 
economic efficiency is, on its face, a foolish proceeding. 
To be wilfully blind to what is happening in foreign 
countries that are our keenest competitors is, however, 
worse than that. Several pages of the pamphlet are 
devoted to details of adjustments which are bound 
very materially to assist foreign rivals to take work 
from us in international competition. The list is 
admittedly not complete, but it is full enough to give 
any reasonable man cause to be apprehensive. The 
countries to which the particulars relate include 
Belgium, France, Italy, Norway and Germany, which 
have no harassing working conditions to handicap them 
and enjoy a freedom to organise production efficiently 
that is sadly lacking here. 





At the conference on January 30, the employers 
submitted extracts from the report of the Committee 
on Industry and Trade relative to the loss of output 
consequent on the reduced working week, which in 
part accounted for an increase in the real cost of labour 
in production. In their reply the trade unions 
denied that the output per worker had declined. 
Dealing with the point in this pamphlet, the employers 
say :—‘‘ The arguments adduced by the Unions do 
not in any way refute the statements appearing in 
the report of the Committee on Industry and Trade. 
The Unions make special reference to the motor 
industry. There is no doubt that an increase in the 
output of motor-cars has taken place within recent 
years, due to the development of the industry and to 
the methods of production. . . To state that at 
one works it required 2} workers to produce one car 
in 1906, whereas in 1929 each worker turned out five 
cars a year, cannot by any stretch of imagination be 
attributed to the increased labour introduced by the 
workman into his craft, but is entirely due to the 
change in the methods of production. The output of 
motor-cars that has been achieved by some firms, 
particularly those producing the relatively cheaper 
car, has justified the introduction of highly specified 
machine tools. The demand for these and for other 
machine tools, together with the numerous accessories, 
components and parts of motor-cars which are not 
actually produced by the manufacturers themselves, 
bring to the engineering industry in general a con- 
siderable increase in employment and employing 
power. Similar developments have taken 
place in the case of all manufacturing industries, 
though each industry does not lend itself to methods of 
mass production to a similar degree.” 





Dealing with the contention of the unions that the 
industry was not the profitless affair employers made 
it out to be, the writer of the pamphlet says :—“‘ The 
production cost returns which the Federation have so 
frequently put before the Unions provide the answer 
to the whole of the arguments used by the Unions on 
this point; during the past seven years the average 
balance after providing for all manufacturing costs, 
but not for capital charges, is, on a turnover of 
2,000,000,000/., only 3 per cent.” 

In the course of some “ general observations,” the 
writer-says :—‘‘ To suggest that this country should, 
with the object of increasing its trade, refrain from 
action in the direction of reducing costs simply because 





other countries are alleged to be equally affected 
indicates an unfortunate lack of appreciation of the 


.| responsibility of those concerned. There is, and can 


be, no misunderstanding of the position of the country 
with over 2,500,000 of unemployed and a national 
trading balance reduced from 138,000,000/. to 
39,000,0001. This country must increase its export 
trade, and for this purpose must reduce its costs of 
production so as to make its selling prices attractive. 
On this point the following extract from a recent 
pronouncement by the General Council of the Trade 
Union Congress is interesting :—‘‘In our own case 
it is hopeless to imagine that our large population can 
be maintained, even at the existing standard of living, 
unless we are able to carry on a large foreign trade, and 
it must be remembered that as our population increases, 
so, correspondingly, we must obtain a greater and 
greater volume of increase in such world trade if we 
are to maintain twentieth-century standards.” 





According to a report prepared by the Director of 
the Division of Junior Placement, in the New York State 
Labour Department, although hundreds of working 
children are everywhere unemployed, crowds of boys 
and girls are not to be found waiting idly at the junior 
employment offices, “‘ as is the case of the adult offices.” 
‘Due to the constructive policy now being adopted 
by the continuation schools,” it is stated, ““ boys and 
girls who cannot find work, after being registered in 
the employment offices, are assigned for, perhaps, 
twenty hours a week, or full time, to one of the many 
vocational classes which the continuation schools 
afford, the employment offices being notified meantime 
as to each assignment, so that any applicant may be 
located immediately if a suitable job becomes available. 
It is fully realised by both the continuation schools 
and the Division of Junior Placement that much of the 
unemployment among working boys and girls, and 
among older men and women as well, is due simply to 
lack of adequate training and to a wrong attitude 
toward work in general. 





“‘ Consequently,” the report continues, “a definite 
plan of co-operation has been worked out between the 
continuation schools and the Junior Placement Service, 
so that the child who is looking for work may have all 
the assistance in securing employment which expe- 
rienced placement workers can give, and yet at the 
same time may utilise its waiting time in securing worth- 
while counselling and training. This counselling service 
takes various forms. In some schools there are unem- 
ployment classes where discussions are carried on. 
In other instances half of the student’s time is put in 
in shop work and the other half in general counselling 
and instruction. In either case, however, information 
is given concerning various occupations and the training 
necessary to entrance thereto. Such topics are dis- 
cussed also as the proper way to approach an employer, 
the importance of courtesy, neatness, and a right 
attitude toward work in general. Suggestions are also 
included as to how to keep a job after one has been 
obtained, and the reasons why boys and girls often 
fail to get the jobs for which they apply.” 





On April 20 the numbers of persons on the registers of 
employment exchanges in Great Britain were 1,857,222 
wholly unemployed, 543,030 temporarily stopped, and 
113,604 normally in casual employment, making a 
total of 2,513,856. This was 47,198 less than a week 
before. The total comprised 1,831,335 men, 70,752 
boys, 553,235 women, and 58,534 girls. 





The Executive of the Iron and Steel Trades Con- 
federation have decided to bring the facts relating to 
the crisis in the steel industry to the attention of their 
membership in a series of private conferences to be held 
in important centres on May 16. Public meetings are 
to be held immediately afterwards, and the attendance 
of Members of Parliament connected with iron and steel 
constituencies will be invited. 





The executive committee of the International Metal 
Workers’ Federation have decided to give mora! and 
financial support to certain national organisations 
which have been exceptionally affected by the economic 
crisis and political situation. The Committee resolved 
that if the movements now being undertaken by the 
metal workers’ organisations in Poland and the Scandi- 
navian countries required the assistance of the Inter- 
national Federation, a special meeting should, if neces- 
sary, beheld. With regard to the situation in Lorraine, 
it was decided to support the efforts of the French Metal 
Workers’ Federation to consolidate the various groups 
of workers engaged in iron ore production. The 
affiliation of the Finnish Metal Workers’ Union, which 
had been re-established after the breakaway from 
extremist factions, was endorsed. The affiliation of a 
small organisation of metal workers in Palestine, as 
well as of the French Union of Goldsmiths and Kindred 
Trades was accepted. 
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THE MANUFACTURE OF AC-SPHINX 
SPARKING PLUGS. 

Ir will be obvious that the production, in large 
quantities, of sparking plugs required to operate 
under the onerous conditions imposed by modern 
petrol engines involves a number of problems in 
design and construction which are not without in- 
terest to the engineer. We propose to explain how 
some of these problems have been successfully solved 
by referring to the plant installed for this purpose 
in the works of Messrs. AC-Sphinx Sparking Plug 
Company, Limited, Bradford-street, Birmingham. It 
may first be mentioned, however, that this firm pro- 
duces no less than 48 types of plug, and thus provides 
a range suitable for use in engines with widely different 
operating characteristics. For the purposes of this 
article, however, these types may be divided into two 
classes only, viz., the standard and detachable types, 
the chief difference between them being that, in the 
former, the various parts form a single self-contained 
unit, while in the latter the centre wire and insulator 
are fixed in a gland which is screwed into the body and 
can be separated from the latter. 

Turning to the manufacturing operations, the ceramic 
materials from which the insulators are made are first 
pulverised, and then mixed with water in drum mixers, 
special care being taken to see that the constituents are 
in the right proportions. The resulting product, which 
is of the consistency of thick cream, is pumped into a 
filter press, where the greater part of the moisture is 
removed, and is then taken, in the form of slabs, to the 
wedging machine, which we illustrate in Fig. 4, on the 
opposite page. This machine rolls the slabs into a homo- 
geneous mass, so that all the occluded air is expelled, 
and no layers are left which might cause a reduction in 
the insulation resistance. The effectiveness of this ma- 
chine is tested at intervals by seeing whether an aniline 
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dye, which is sprinkled on the surface of a batch of clay, 
evenly colours the whole of the wedge when the rolling 
operation is completed. In leaving this machine, the clay 
has the consistency of fairly stiff putty, and, after being | 
pressed into billets, is loaded into the cylinder of the | 
throwing machine, which is depicted in Fig. 1. This | 
machine cuts off a portion of the clay, forms it into an 
insulator blank and pierces a hole in the latter, through 
which the centre wire is subsequently inserted. These 
blanks are dried until they are about as hard as an ordi- 
nary white rubber eraser and are then turned to shape, | 
but left oversize. The machine on which this latter | 
operation is performed is fitted with a spindle, which | 


sizes the centre wire hole and cuts the thread for the 
screw. At the same time, the outside of the insulator 
is traversed by a forming ‘cutter, which turns it to the 
correct shape, while the nose is finished by an end 
cutter. On the completion of these processes, the 
blanks are carefully inspected{for faults and are then 
baked dry. 

A stencilling process and further examination pre- 
cedes the glazing operation, which is carried out on the 
machine illustrated in Fig. 5, on page 576. This is 
equipped with a number of vertical spindles mounted on 
a revolving table, and on these spindles the insulators 
are placed in pairs. As these spindles enter that part of 
the machine where they and their load are exposed to a 
stream of glazing material from spray guns, they also 
start to revolve, so that the whole of the insulator 
surface is uniformly glazed. On leaving this part of 
the machine the insulators are removed by an operator, 
and the spindles are then exposed successively to 
jets of water and air, so that they are thoroughly 
cleaned before being re-loaded. The glazed insulators 
are then mounted on a fireclay former, the upper 
surface of which is fitted with a number of small pegs 
of the same material. This former is mounted on a 
carriage, which runs on water-cooled rails, and is pro- 
pelled forward at a constant speed by an electrically- 
operated rod into a tunnel kiln, the feed end of 
which is illustrated in Fig. 6, page 576. This kiln, 
which has been specially designed by the firm, 
is about 100 ft. long, though the firing chamber 
is not more than 8 in. square at any point. It is 
fired by oil, which is delivered by gravity from an 
overhead tank, the supply being controlled by thermo- 
stats through electrically-operated valves. Similar 
arrangements are provided for controlling the air 
supply, while optical and thermocouple pyrometers 


are installed at various points so that the temperature | 
can be maintained at 1,400 deg. C. within 3 or 4 deg. | 


The readings of these instruments are indicated 


and recorded at the feed end of the furnace, as can | 


also be seen in Fig. 6, while directly in front of the 
operator at this point are a pyrometer scale, which 
enables him to see at a glance the temperature of the 
various parts of the furnace, and a mercury gauge, 
by which the air pressure can be checked. Any failure 
in the supply of cooling water is also indicated by the 
ringing of an alarm bell. During their progress through 
the kiln, the insulators are slowly raised to the maximum 
temperature mentioned above, and are then rapidly 


cooled by being passed through a water-cooled chamber. 


The finished insulators are again carefully viewed to 
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ascertain whether the size of the holes and the outside 
diameter are correct, and whether there are any faults 
in the glazing or stencilling. All these operations are 
performed under mercury-vapour lamps, it being found 
that any defects are shown more easily by this light 
than by any other. 

The centre wire is made in two portions, the lower 
being of a special alloy, known as Isovolt, while the 
upper, to which it is welded, is of mild steel. A thread 
is formed on the upper portion, so that the wire can 
be screwed into the insulator, while above this thread 
is a collar and a second screw to take the terminal nut. 
The centre wire and insulator are first loosely screwed 
together, and are placed in a press, cement being then 
forced into the space between them at a pressure of 
about 400 lb. per square inch. The screw is then 
tightened up, and the insulator stoved for some 72 
hours at an increasing temperature. 

The shells, glands, nuts and other metal parts are 
all formed from hexagonal rods on automatic machines, 
the majority of which are of the four-spindle type, but 
do not demand special description. These machines 
complete the plug body, except for putting on the thread 
on the lower end, the latter operation being effected on 
another series of tools. On the completion of these 
operations, the shells are taken to a side-welding ma- 
chine, which is illustrated in Fig. 7, page 576, where 
they are placed in an upright position on a revolving 
platform. When this platform reaches the operating 
| position, a length of side wire, which has been pre- 
viously fed in through straightening rolls and cut off 
to the correct length, is electrically welded on to the 
shell, the current necessary for this purpose being 
| supplied from a transformer under the machine. The 
| welding circuit is closed and opened at the correct 
| time by a cam, which also lifts the shell into the welding 
| position. This machine, we are informed, is capable 
of welding 3,500 side wires per hour. 

After the metal parts have been viewed, the next 
step is to assemble the plugs, on the benches shown in 
Fig. 8, page 576, the first operation being to place the 
insulator in the shell with two copper washers separa- 
ting its shoulders from the latter. These washers are of 
electrolytically pure copper, and are uniformly annealed 
to the softness required to give perfect gas tightness. 
The assembled plug is then placed in the cold-rolling 
press, where the upper washer is forced down so that 
the insulator is fixed centrally in the shell. This 
machine is operated by compressed air, the supply of 
which is cut off as soon as the lower copper washer 
has been forced down a certain definite distance. The 
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Fig. 3. Sorewine Two-Prece Puives. 


next operation is performed in the heat sealing 
machine, shown in Fig. 2, on the opposite page. The 
plug is placed between water-cooled dies, compressed 
air then being applied, so that a definite down- 
ward pressure is produced on the top of the shell. 
Sufficient current is simultaneously passed through the 
shell to raise the temperature of a small groove, which 
has been cut round its centre, to about red heat, so 
that it collapses a definite distance. This movement 
cuts off the current, though the air pressure continues 
to be applied until the shell has cooled. In general, 
the manufacture of the two-piece plug is similar to 
that just described, the principal difference being that, 
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after the gland and centre have been assembled and 
made gas tight, they are screwed together on the ma- 
chine illustrated in Fig. 3. This machine is operated 
through a friction drive, arranged so that screwing 
ceases when a definite resistance to movement between 
the two parts is reached. 

The completed plugs are tested for gas tightness at 
a pressure of from 500 lb. to 600 lb. per square inch, 
and for insulation resistance at a voltage of 50,000 
volts, as well as to discover whether the pressing 
operations have caused any mechanical failure. They 
are finally washed in a washing machine and dried, so 
as to ensure that they do not rust while they are being 
held in stock. Full use is made of mechanical con- 
veyors as a means of increasing production and, as will 





have been gathered, great care is taken to eliminate any 
defect that may arise at any stage of manufacture. 

| 
} 








Export TRADE witH Ecuapor.—A report on the 
trade in general machinery and apparatus in Ecuador 
has recently been published by the Department of | 
Overseas Trade. Interested British firms should com- 
municate with the Department, at 35, Old Queen-street, 
London, 8.W.1, quoting reference No. A.X. 10,86i. 


| 
! 





PRoDUCTION oF GOLD IN CANADA.—Since 1918, the | 
first year of operation, the value of the gold produced | 
by the Lake Shore mine at Kirkland Lake, Ontario, has | 
increased steadily. The value of the total production | 
for that year was 83,000/., while that for the month of 
January of this year was 160,000/. The deposit is an 
exceptionally rich one, every ton of ore yielding gold to 
the average value of over 21. 10s. 





ANGLO-AUSTRALIAN COMMERCE.—The Department of 
Overseas Trade, 35, Old Queen-street, London, S.W.1, 
informs us that Mr. R. W. Dalton, C.M.G., H.M. Senior 
Trade Commissioner in Australia, will shortly be in 
London on an official visit. He will be available at the 
offices of the Department from May 18 to 30, to interview 
manufacturers and merchants interested in the export of 
British goods to Australia, and will subsequently visit 
« number of provincial industrial centres. Firms 
desiring interviews in London, or information regarding 
Mr. Dalton’s visits to other centres, should communicate 
with the Comptroller-General of the Department, quoting 
Reference No. 1452/1931. 
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THE SOCIETY OF GLASS 
TECHNOLOGY. 


Tue two following papers were presented at a 
meeting of the Society of Glass Technology held at 
Stourbridge on March 18, 1931. 


In a paper entitled ‘“‘ Some Notes on the Manufacture | 


and Performance of Slip Cast Tank Blocks,’ Mr. P. 
Haller, M.Sc., described work which had been under- 
taken to improve, if possible, the performance of blocks 
used in tank furnaces producing colourless glass at rapid 
melting rates for automatic bottle-making machines. 
Experience with blocks of various types, exposed to 
varied conditions, led to the conclusion that the 


erosive effect due to the rapid flow of the glass was the | 


chief destructive agent to be overcome. The work 
described offered a direct comparison, based upon 
works trials, of slip-cast and plastic-shaped blocks. 
The blocks experimented upon had percentage chemical 
compositions of 63-65 SiO,, 30-32 Al,O,, and 3 Fe,03, 
with less than 1 of alkalies. The ultimate squatting 
point was cone 32 (1710 deg. C. approximately). With 
this composition, which, however, could be varied at 
will by choice of raw materials, it was difficult to get a 
block of 18 per cent porosity. Parallel with develop- 
ment in casting, efforts were made to improve blocks 
from the same clay made by plastic shaping. Decided 
improvements resulted in general refractoriness and 
resistance to solvent attack, but practically no improve- 
ment in resistance to erosion. Hard fired blocks, witha 
porosity down to 193 per cent., tended to crack under 
thermal stress, and hard firing alone did not smooth 
out previous defects. Turning to the slip-cast blocks, 
the basis of the method was described and particulars 
of procedures given. Sodium silicate and sodium car- 
bonate were used as deflocculants, the ratio of the two 
being adjusted by the method of trial and error to suit 


| each slip. 


Clays varied considerably in the ease with which 
they were broken up in the plunger and deflocculated, 
and unless a well slaked clay responded to the defloccu- 
lants and gave a slip which, after dilution and settling, 
passed the 200 mesh I.M.M. sieve, it was rejected for 
casting purposes. In plastic work, about 60 per cent. 
of grog was the maximum proportion used, whereas in 
slips, 60 per cent. by weight was about the minimum. 
Cast blocks had slightly less porosity than the corres- 
ponding hand-made blocks, but the difference was small. 
Sillimanite blocks were fired to 20 per cent. to 21 per 
cent. porosity. The cast blocks possessed great mechani- 
cal strength, but the outstanding difference between 
comparable cast and hand-made blocks lay in the 
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while the cast blocks were placed in the corresponding 
position on the other side. The hand-made blocks were 
| worn to destruction in normal time, although they had 
a porosity below 20 per cent., while the cast blocks 
showed much less wear, and were apparently good for 
many more weeks. A protective layer had formed on 
the cast block surfaces, this formation seeming to 
depend, not only on the nature of the block, but upon 
some form of interaction with the glass in working. 
The behaviour of such cast blocks could not be pre- 
judged by a specification resting on any other basis 
than a test simulating closely actual conditions of use, 
and, in particular, the usual estimation of porosity 
appeared to have little bearing on the blocks described. 

** Studies of Clay Mixtures for Glass-Melting Pots, 
Part I and Part II,” was the title of a paper 
by Dr. J. H. Partridge and Mr. G. F. Adams, 
this being a communication from the Research 
Laboratories of the General Electric Company, Limited, 
Wembley. Four major causes of pot failure were 
| stated : (a) cracking due to thermal shock ; (6) cracking 
| due to shrinkage; (c) ripping, bursting, splitting and 
| squatting ; and (d) corrosion or causes attendant thereon. 


| The authors dealt with causes (a) and (bd) in Parts I. 


| 


and II of the paper. Two types of pot, one covered, 
and holding 35 cwts. of glass, and the other open with 
a capacity of about 10 cwts. of glass, were chosen as 
examples for the application of the experimental data. 


|The thermal conditions to which the large pot was 


subjected during founding were determined experi- 
mentally, and it was found that there was considerable 
thermal shock to the inside layers when charging the 
batch, the inner surfaces were cooled more than the 
outer, a considerable portion of the bottom was much 
cooler than the rest of the pot, the exterior zone of the 
pot bottom was sometimes cooler and sometimes hotter 
than the interior zone, and this reversal of temperature 
gradient took place once during every found. 

Part I. Resistance of Clay Mixtures to Thermal 
Shock.—Tests were carried out on standard mixtures 
and modifications thereof, one standard containing 26 per 
cent. to 27 per cent. Al,O;, and the other containing 
some 30 per cent. Al,O;. The grogs were of the same 
composition as the clays, and modifications were made 
by varying the amount of grog, and also by substituting 
finely-ground alumina in lieu of an equal proportion 
of grog. Particulars of the compositions of the mix- 
tures and of the grading of the grog were given. The 
results showed that the standard aluminous mixtures 
did not resist thermal shock to any marked degree. 
When the grog contained too much fine material, the 





| resistance was decreased. Experiments made with a 


texture, the greater regularity and homogeneity of | siliceous clay, containing 20 per cent. Al,0, and various 
texture of the cast block being apparent on the most | proportions of grog, showed that there was an optinum 
cursory examination. Several works trials of the cast | amount of grog of any particular grading which could 
blocks had been made and in one case comparable | be used with a clay. Again, fine grog resulted in 
hand-made blocks had been placed on one side of a less resistance to cracking than did the coarser particles. 
small oil-fired tank furnace melting colourless glass,| The siliceous mixtures were very superior to the 
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aluminous ones, fired to the temperature stated, in their 
ability to withstand sudden changes of temperature. 
Part II. The Shrinkage of Clay Mixtures during 


Life-—Samples of the clay mixtures were heated in a | 


furnace to 1320 deg. C., maintained at this temperature 


for a given time, cooled, and the change in volume | 


measured by means of a mercury-displacement dilato- 
meter. The heating and cooling and measuring were 
repeated over a considerable period of time. From the 
results obtained it was obvious that the aluminous 
mixtures decreased in volume over a considerable 


period, whereas the siliceous mixtures remained almost | 


constant in volume. The coefficient of thermal expan- 
sion of the siliceous mixture was much less than that 
of the aluminous mixture. From observations made 
upon small pots in use, the service from 19 siliceous 
pots was nearly one quarter that obtained from 156 
aluminous pots. It was expected to improve the 
service of the siliceous pots by reducing the grog from 
50 per cent. to 40 per cent., thereby reducing the 
tendency for slight cracks to develop in drying. The 
records of service obtained from pots over a considerable 
period were in agreement with the results of the labora- 
tory technique described. 








TENDERS. 


Wr have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, the 
reference number given being quoted in each case. 


Railway Automatic Couplers.—The supply of 229 
cast-steel automatic couplers, type H, and 2,080 cast- 
steel automatic couplers, type M. Secretary to the 
Tender Board, South African Railway Headquarter 
Offices, Johannesburg; June 8. (Ref. No. G. 10,340.) 


Vacuum-Brake Fittings.—The supply of vacuum- 
brake fittings for the Eastern Bengal, East Indian, 
Great Indian Peninsula, and North Western Railways, 
India. The Indian Stores Department, Hardware 
Branch, Simla; May 14. (Ref. No. G. 10,348.) 


Table Standards and Lamp Brackets.—The supply 
of table standards, lamp brackets and lamp holders 
for the year ending June 30, 1932. Indian Stores 
Department, Engineering Branch, Simla; May 11. 
(Ref. No. G. 10,347.) 

Motor Tractors and Trailers.—The supply of two 
motor tractors, 18 six-ton trailers, and one 10-ton trailer, 


all for road use. La Manutention Marocaine, Casablanca, 
Morocco; May 10. (Ref. No. G.X. 10,350.) 








Contracts.—The London Midland and_ Scottish 
Railway Company has 
The General Electric Company, Limited, for two 1,200-kw. 
remote-controlled mercury-are rectifiers, with starting 
gear, for installation in the Upney-lane sub-station of the 
Barking-Upminster electrification scheme. These recti- 
fiers will operate from an 11,000-volt, three-phase, 50- 
cycles supply and will feed into the traction system at 
630 volts direct-current.—Messrs. Sir William Arrol and 
Company, Limited, Glasgow, have received orders for 
one 30-cwt. overhead crane and gantry from Messrs. 
Stewarts and Lloyds, Limited, Coatbridge, and one 50-ton 
electric traverser from the Bombay, Baroda and Central 
India Railway Company.—Messrs. British Insulated 
Cables, Limited, Prescot, Lancashire, have received from 
the Central Electricity Board, a contract for linking the 
N.W. England and N. Wales section of the grid scheme 
with the Liverpool area. The new line will connect up 
with the standard tower lines coming in from Preston and 
Warrington at Litherland. From this point it is to be 
brought into Liverpool along the Leeds and Liverpool 
Canal, the conductors being supported over the canal by 
means of lattice steel gantries spanning the canal. 
These structures will be 70 ft. h’gh and will carry six steel- 
cored aluminium conductors and one earth wire. 





Hanecuow Waterworks, Cu1na.—Although the city 
of Hangchow, the capital of Chi-Kiang province, China, 
has made much progress in recent years, it still lacks an 
efficient waterworks system. The subject has been under 
discussion for many years but, so far, owing mainly to 
financial difficulties, nothing has been done. We note 
in a recent issue of The Chinese Economic Bulletin, 
however, that the financial difficulty has now been over- 
come ; consequently, plans for a waterworks have been 
drawn up, land purchased, and orders for engineering 
materials placed. After much consicleration, it has been 
decided to drill artesian wells and, until these are com- 
pleted, to utilise the water from the river Sha Ho as a 
temporary measure. The Sha Ho flows close to the rail- 
way station and the main waterworks plant will be con- 
structed at this point. Should the supply from the 
artesian wells prove inadequate, at some future date, it 
has been decided to canalise and impound the water 
from a spring on Li-an hill, outside the town. This, 
however, would be the most costly portion of the scheme. 
Work on the boring of the artesian wells and on the 
construction of pumping plant, &c., has, we understand, 
been put in hand, under the supervision of Mr. H. A. 
Patterson, who has been appointed chief engineer for 
the construction of the waterworks. Mr. Patterson 
has been connected with Peiyang University for many 
years and is well known in Chinese engineering circles. 


placed an order with Messrs. | 








| BOOKS RECEIVED. 


| Onited States Geological Survey. Professional Paper 
No. 100. The Coal Fields of the United States. General 
Introduction. By M. R. CampBett, Ohio. By J. A. 
Bownocker. No. 160. Geologic History of the Yose- 
mite Valley. By F. E. Marrues. [Price 1 dol. 10 
cents.] Washington: Government Printing Office. 
| Elements of Chemical Engineering. By Watter L. 
BapGer and WakREN L. McCase. London: McGraw- 
Hill Publishing Company, Limited. [Price 25s. net.] 
The Journal of the Iron and Steel Institute. Vol. CXXII. 
| No. II, 1930. Edited by Gzeorce C. Luoyp. London: 
| Offices of the Institute. 
| Minerals in Modern Industry. By WauteR H. Voskni. 
New York: John Wiley and Sons, Inc. London: 
Chapman and Hall, Limited. [Price 18s. 6d. net.] 
Report of the Sheffield Industrial Mission to South America, 
| August-November, 1930. London: His Majesty’s 
Stationery Office. [Price ls. 3d. net.] 

Department of Scientific and Industrial Research. The 
Investigation of Atmospheric Pollution. Report on 
Observations in the Year Ended 31 March, 1930. Lon- 
don: His Majesty’s Stationery Office. [Price 4s. 


net. } 

Das Segelflugzeug. By Dr.-Ing. W. v. LLANGSDORFF. 

| Munich: J. F. Lehmanns. [Price 9 marks.] 

| Hydraulics for Engineers, Including Turbines and Pumps 

| and Unsteady Motion. By Rosert W. ANGUS. 

| London: Sir Isaac Pitman and Sons, Limited. [Price 
12s. 6d. net.] 

Rahmen und Balken. By Jircen Sraack. Berlin: 
Julius Springer. [Price 19 marks.] 

United States Bureau of Mines. Bulletin No. 334. A 
Study of Refractories Service Conditions in Boiler 
Furnaces. By Raupu A. SHERMAN. [Price 50 cents.] 
Technical Paper No. 483. Re-forming Natural Gas. 
By W. W. Opett, [Price 10 cents.] Washington : 
Government Printing Office. 

Modern Brickmaking. By ALFRED B. SEARLE. Third 
edition, revised and enlarged. London: Ernest Benn 
Limited. [Price 63s. net.] 

A Monograph of Viscometry. By Guy Barr. Oxford 
University Press. London: Humphrey Milford. [Price 
30s. net. ] 

How to make the British Railways Pay. An Economic 
Survey. By M. F. Farrar. London: Sir Isaac Pit- 
man and Sons, Limited. [Price 3s. 6d. net. ] 

Waterworks for Urban and Rural Districts including the 
Supply for Mansions and Isolated Buildings. By 
Henry C. Apams. Second edition. London: Sir 
Isaac Pitman and Sons, Limited. [Price 15s. net.] 

Practical Iron Founding. By JosepH G. HORNER. 
Revised by Walter J. May. Fifth edition. London: 
Sir Isaac Pitman and Sons, Limited. [Price 10s. net.] 

Switchgear Practice. By HEnry E. Poor. London: 
Chapman and Hall, Limited. [Price 15s. net.] 

Handbuch der Ziehtechnik. Planung und Ausfiihrung, 
Werkstoffe Werkzeuge und Maschinen. By Dr.-Ing. 
Watter SEturn. Berlin: Julius Springer. [Price 

| 32 marks. ] 

| Education for Business Management. By James A. 

Bowie. Oxford University Press. London: Humphrey 

| Milford. [Price 8s. 6d. net.]} 

| United States Bureau of Labor Statistics. Bulletin No. 
523. Wages and Hours in the Manufacture of Airplanes 

| and Aircraft Engines, 1929. [Price 10 cents.] No. 

| 529. Workmen’s Compensation Legislation of the 
| Latin American Countries. [Price 65 cents.] Wash- 
| ington: Government Printing Office. 

|The Official Year-Book of the Scientific and Learned 

| Societies of Great Britain and Ireland, 1930. London: 

| Charles Griffin and Company, Limited. [Price 18s. 
| net.) 

| Let's Help ! A Collection of Good Causes. By Str CHARLES 

| Bricut. London: George Routledge and Sons, 

| Limited. [Price 4s. 6d. net.] 

| Simplified Calculation of Statically Indeterminate Bridges. 

| By G. . KrivosHern. With Appendix. Exact 

| Theory of Three-Span Suspension Bridges. Prague: 
| G.G. Krivoshein. [Price 3 dollars.] 

| University of Illinois. Engineering Experiment Station. 
Bulletin No. 215. The Column Analogy. By H. 
Cross. [Price 40 cents.] No. 219. Treatment of 

Water for Ice Manufacture. By D. Burks, Jn. [Price 
| 60 cents.] No. 220. Tests of a Mikado-Type Loco- 
motive Equipped with Nicholson Thermic Syphons. 

By E. C. Schmidt and others. [Price 55 cents.] 

Urbana, Il. : University of Illinois. 











British STANDARD SCHEDULE OF Parnt CoLouRs.— 
The British Engineering Standards Association has 
published a Standard Schedule of Colours for Ready- 
Mixed Paints. The schedule was prepared by a 
sub-committee of the regular technical committee on 
paints and varnishes, which, early in its work, became 
convinced of the desirability of such a publication. The 
examination of a very large number of colour cards showed 
that there were nearly 3,000 different colours on the cards 
issued by manufacturers and suppliers of ready-mixed 
paints alone, and many hundreds of different shades of 
some of the colours. In addition, there were many names 

‘for the same colours. The schedule, now published, con- 
tains 57 colour patterns with agreed colour names, and, 
in every case, the endeavour has been to make these 
names self-explanatory to the ordinary user and to avoid 
technical terms. Appendices give the colorimetric value 
of each colour, measured at the National Physical Labora- 
tory on the Guild colorimeter, and also a specification of 
the celluloid used to mount the colours. Copies of the 
schedule, which is designated No. 381-1930, may be 
obtained from the B.E.S.A., Publications Department, 

| 28, Victoria-street, Westminster, London, S.W.1. The 


| price of the publication is 7s. 10d., post free. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Conditions are far from 
what could be desired, and there is continued absence of 
appreciable sign of change. Buyers are backward, and 
are markedly disinclined to enter into forward contracts. 
Business is practically confined to direct sales by makers 
to home consumers, export demand being still extremely 
light, and customers in Scotland continuing to use cheap 
Continental and Indian iron, notwithstanding the sub- 
stantial price concessions that makers of Cleveland pig 
are prepared to grant to secure Scottish trade. Second 
hands are not in a position to put through business of 
moment, as conditions of contract with ironmasters 
prohibit extensive merchant sales to home users. Stocks 
are not large, and the moderate current needs about 
absorb the limited make, much of which is taken up by 
requirements of producers’ own consuming departments. 
For home purposes No. 1 Cleveland is 61s. ; No. 3, g.m.b., 
58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4, forge, 
578. 

Hematite.—Quotations for East Coast hematite are 
irregular, and threaten to ease, though the very restricted 
make does not fully satisfy present moderate require- 
ments. Makers are very unwilling to acknowledge that 
values tend downward, and some of them will not sell at 
rates recently accepted by certain firms. Stocks are still 
heavy, but might be reduced if producers with substantial 
quantities on hand would meet the views of buyers as to 
values. Merchants possess a fair amount of iron, but are 
not permitted to undersell producers in home markets, 
and foreign competition for overseas trade restricts 
export sales to very narrow limits. Ordinary East 
Coast brands are on sale at 66s., and No. 1 is quoted. 
66s. 6d. 


Foreign Ore.—Sales of imported ore are difficult to 
effect. The nominal price of best rubio is 15s. 9d., c.i.f, 
Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is in 
very moderate request only, and supply is plentiful. 
For early delivery to local consumers good average 
qualities remain at 16s. 


Manufactured Iron and Steel.—Little that is new is 
ascertainable concerning the various branches of manu- 
factured iron and steel. Producers of railway requisites 
have still a fair amount of work to execute, but in most 
other branches order-books are in a very unsatisfactory 
state. Principal market quotations stand : Common iron 
bars, 101. 10s. ; best bars, 111. ; double best bars, 117. 10s.; 
treble best bars, 12/.; packing (parallel), 8/.; packing 
(tapered), 101. ; steel billets (medium), 7/7. 2s. 6d.; steel 
billets (hard), 7/. 12s. 6d. ; iron and steel rivets, 111. 5s. ; 
steel ship plates, 8/. 15s.; steel angles, 81. 7s. 6d.; steel 
joists, 8/. 15s.; heavy sections of steel rails, 8/. 10s. for 
parcels of 500 tons and over, and 9. for smaller lots ; 
fish plates, 12/7. 10s.; black sheets (No. 24 gauge), 
8l. 10s.; and galvanised corrugated sheets (No. 24 
gauge), 111. 


Scrap.—Scrap is slow of sale and prices are weak. 
Light cast iron is 36s. 6d.; heavy cast iron, 46s. 6d. ; 
heavy machinery metal, 48s. ; and heavy steel, 42s. 6d. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

Continental Competition.—High taxation and severe 
competition from more favourably placed Continental 
competitors is blamed for the decision of Messrs. John 
Summers and Sons, Limited, to close down the extensive 
steel plant at their Hawarden Bridge steel works, near 
Chester. More than 2,000 workers are affected by the 
decision. In a statement announcing the closure, 
Mr. Henry Summers, chairman of directors, said that, 
whereas fifteen months ago they were able to keep the 
greater part of their plant at work and to employ 6,000 
men with a weekly wages bill of 26,000/., export business 
had declined to such an extent that the present pay roll 
was only 6,0007. a week. The directors had decided, 
very reluctantly, to close down the plant on account of 
the high taxation under which they and similar firms were 
labouring. This was threatening to destroy the com- 
peting powers of the steel industry of this country. 
Continental competitors with efficient works had only a 
fraction of the burdens of British firms to carry, and the 
result was that they were able to flood this country with 
steel at prices with which home manufacturers found 
themselves unable to compete. In the case of his own 
firm, exports had dwindled from 90 per cent. of their 
total output to 25 per cent. in the last twelve months, 
and they were compelled to close down their steel plant 
and to purchase steel from the Continent as a result. 


New Industries.—A meeting in Manchester last week, 
representatives of Chambers of Commerce of 14 leading 
Lancashire and Cheshire industrial towns, unanimously 
elected Lord Derby as president of the recently formed 
Lancashire Industrial Development Council, which has 
as its aims the attraction of new light industries and 
the fostering of existing industries. Mr. William Graham, 
President of the Board of Trade, who attended the 
meeting, emphasised the claims which could be made on 
behalf of a district which had within 100 miles radius of 
Manchester one-third of the population of the entire 
kingdom. 

The General Outlook.—Structural engineers express the 
belief that the slump which accompanied the Easter 
holidays was only temporary and that better times are 
ahead. Messrs. Edward Wood and Company, Limited, 
of the Ocean Ironworks, Trafford Park, Manchester, 
have strengthened their order book with a contract for 








May I, 1931.] 


ENGINEERING. 


575 








500 tons of steelwork required in connection with the | ship plates, 8/. 15s. per ton ; sections, 81. 7s. 6d, per ton ; 


erection of a research station at Dollis Hill, London, for 
H.M. Office of Works, together with an order for materials 
for garage extensions for Messrs. The Gas Light and 
Coke Company. Messrs. C. H. Johnson & Sons, Limited, 
Collyhurst, Manchester, have obtained orders for 40 
portable power rammers from their agents in South 
Africa ; and Messrs. Walker Brothers (Wigan), Limited, 
have secured a repeat order for five cranes from the 
London, Midland and Scottish Railway Company. 
Messrs. Fletcher and Company, of Mansfield, are to 
carry out track widening for the London and North- 
Eastern Railway between Alne and Pilmoor. At Crewe, 
where railway shops dismissals are occasioning acute 
anxiety, efforts are being made by the operatives to 
induce the management to institute a four-day working 
week in order that a number of men who have received 
notice may be re-engaged. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel.—Developments of a favourable charac- 
ter are rare. Depression continues to exercise a strong 
grip on the bulk steel trade. Fewer furnaces are in 
operation than a month ago, and unemployment among 
steelworkers shows a slight increase. One or two firms 
have been able to put an extra furnace into commission, 
but the majority are finding orders so difficult to secure 
that they are operating at half capacity, or less. The 
scarcity of work may be gauged from the fact that the 
scrap market, usually a fairly reliable guide, is in a 
neglected condition, with the result that the value of 
basic-steel scrap has declined by over ls. per ton during 
the past few weeks. At present, it is realising round- 
about 42s, per ton, as against 57s. 6d. a year ago, and 
67s. 6d. in 1929. Contraction of overseas business has 
been chiefly responsible for the unsatisfactory position 
occupied by the heavy engineering trades. Sheffield 
hopes to benefit from the placing of contracts for war- 
ships by Portugal. The value of these contracts is stated 
to be in the region of 2,000,0007. This area will prob- 
ably supply a large amount of steel, gun forgings, and 
other items. The call for railway rolling-stock require- 
ments has slumped. Nothing like the average volume 
of business is being transacted with India. An inquiry 
is in circulation from that market for springs and tools. 
Output of steel forgings and castings for the shipbuilding 
industry is well below normal. The boiler-making and 
chemical industries are mainly responsible for the current 
demand for large, hollow-forged vessels. Firms produc- 
ing synthetic ammonia are also buying steel vessels 
capable of withstanding exceedingly high pressures. 
The growth of the motor-transport industry is providing 
an outlet for large forgings and castings. Makers of 
electrical apparatus have not much difficulty in main- 
taining production at its present satisfactory dimen- 
sions. Development schemes abroad, and in_ this 
country, yield valuable orders. South Africa shows a 
growing partiality for locally-made mining machinery 
and tools. The home demand of such products, how- 
ever, is meagre. The tool and implement trades have 
their weak sections, but on the whole, a more favourable 
tone prevails. Farm and garden implements show 
further improvement. A local firm has been working 
overtime on the production of spades and forks for use 
by the unemployed under the Government’s scheme. 
The same concern has received a Government contract 
for horse shoes. 


South Yorkshire Coal Trade.—The coal trade, generally, 
has developed a more favourable tone. An increasing 
tonnage of fuel of various sorts is being sent away for 
shipment. The home demand is more stimulating. 
Sheffield Corporation Electric Supply Department has 
entered into a twelve month’s contract, from August 1, 
for 250,000 tons of fuel. The consumption of slack by 
the Lancashire cotton and Yorkshire woollen industries 
shows little improvement. Despite the continued 
depression in the iron and steel trades, there is a steady 
call for industrial fuel. The market in patent oven coke 
is suffering from the slackness of trade in steel melting. 
Coke used for central-heating purposes has slumped. 
Foundry and furnace sorts maintain recent improve- 
ment. Gas coke is firm, realising 23s. to 26s. per ton. 
Quotations :—Best branch hand picked, 25s. 6d. to 
27s. ; Derbyshire best brights, 24s. to 26s.; best house 
coal, 228. to 23s.; screened house coal, 19s. 6d. to 20s. 6d. ; 
screened house nuts, 16s. 6d. to 17s. 6d.; Yorkshire 
hards, 15s. to 16s. 6d. ; Derbyshire hards, 15s. to 16s. 6d. ; 
rough slacks, 9s. to 10s. ; nutty slacks, 7s. to 8s. ; smalls, 
48. 6d. to 6s. 6d 








NOTES FROM. THE NORTH. 


Grascow, Wednesday. 

Scottish Steel Trade.—No improvement of any kind 
can yet be recorded in connection with the steel trade 
of Scotland, and employment at the various works is 
no better. The demand from the shipyards is of very 
small dimensions, and no increase is anticipated from 
that industry until such time as freights begin to show 
some sign of improvement. Generally, the consumption 
of heavy steel is abnormally low at the present moment, 
and producers would, to some extent, be consoled by to- 
day’s unsatisfactory state of affairs if they knew that 
after an interval a revival was certain, but there is really 
nothing visible upon which to build any hope, and so 
the outlook remains obscure. In the black steel sheet 
trade there has been a slight improvement in the demand, 
but the bookings are not heavy enough to ensure any con- 
tinuity of running of plant. The inquiry all round is poor. 
Prices remain firm and are nominally unchanged, being 
quoted as follows :—Boiler plates, 101, 10s, per ton ; 





black steel sheets, } in., 8. to 8J. 5s. per ton; and gal- 
vanised corrugated sheets (No. 24 gauge), 111. 7s. 6d. per 
ton, all delivered at Glasgow stations. 

Malleable Iron Trade.—There has not been any 
change in the state of the malleable-iron trade of the 
West of Scotland during the past week, and the recent 
hand-to-mouth conditions still prevail. Orders coming 
in are very limited in volume, and plant cannot be kept 
continually running. The re-rollers of steel bars are 
finding it very difficult to carry on from week to week 
because of the present very poor demand, and inquiries 
are not very promising. The current prices are as 
follows :—‘‘ Crown’ bars, 101. 5s. per ton for home 
delivery, and 9/. 15s. per ton for export; re-rolled steel 
bars, 6/. 10s. per ton for home delivery, and 61, 7s. td. 
per ton for export. 

Scottish Pig-Iron Trade.—Nothing fresh falls to be 
reported in the state of the Scottish pig-iron trade, and 
a dull tone is general. The restricted output cannot 
be disposed of at present, and stocks are steadily increas- 
ing, with the prospect of a further curtailment in pro- 
duction unless an early improvement in demand makes its 
appearance. There are seven furnaces in blast, and that 
number could easily be increased were it not for the 
almost regular imports into the Clyde area. Prices are 
unchanged, and the following are the current market 
quotations :—Hematite, 72s, per ton, delivered at the 
steel works; foundry iron, No. 1, 76s. per ton; and 
No. 3, 73s, 6d. per ton, both on trucks at makers’ yards. 

Scottish Pig Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, April 25, only amounted to 157 tons. Of that 
total, 131 tons went overseas and 26 tons coastwise. 
During the corresponding week of last year, the figures 
were 409 tons overseas and 118 tons coastwise, making 
a total shipment of 527 tons. 

Pig-Iron Trade Wages Reduction.—Messrs. Kerr, 
MacLeod and Macfarlan, chartered accountants, Glasgow, 
have made the following intimation to Mr. Thomas 
Petrie and Mr. Owen Coyle, joint secretaries of the Board 
of Conciliation for the Regulation of Wages in the Pig- 
Iron Trade of Scotland.—‘‘In terms of the remit, we 
have examined the employers’ books for January, Feb- 
ruary and March, 1931, and certify that the average 
net selling price is 3/. 14s. 2d.” This means that there 
will be a reduction of 2 per cent. on basic rates in the 
wages of the workmen. 








NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

The Coal Trade.—Though foreign shipments were less 
active in the past week, most classes of large coal re- 
mained in a comfortable position, with Monmouthshires 
still able to command a small premium on the schedule. 
On the other hand, smalls of all varieties were in such 
plentiful supply that a proportion of current output 
had to be dumped at the pits and at the docks, in order 
to clear wagons required for the transport of large from 
the pits. The demand for bunker supplies has shown 
some improvement of late, owing to vessels, some of which 
have been laid up for many months, having been sent 
out to South America in ballast, to load cargoes of grain. 

Trading Loss of 185,0001. in Three Months.—The finan- 
cial results of the Welsh coal trade, in the three months 
ended January, according to the report of the joint 
accountants representing the coal owners and the 
Miners’ Federation, was a loss of 185,542/., or 5-4d. 
per ton, compared with a profit of 3-57d. in the previous 
quarter, and 9-94d. in the corresponding period of a 
year ago. The loss was, to a large extent, due to the 
24 weeks’ stoppage in January in respect to the working 
of the 74 hours’ day, when production amounting to 
2,000,000 tons was lost, and the men forfeited some 
866,000/. in wages. The average pithead price of coal 
showed little alteration, but the interruption of work 
put up costs, other than wages, by 7}d. a ton. The 
economic wage certified by the accountants was 2-61 
per cent. on the 1915 basis rates, but under the terms 
of the present agreement, the owners will continue to 
pay a minimum percentage of 20 per cent. for the quarter 
ended May. In the three years ended January, the 
South Wales coal industry suffered a loss of 4,157,2671., 
or 588d. per ton on an aggregate output of 169,514,348 
tons. 

Dry-Dock Contract.—Repairs of the Cardiff-owned 
Ruckinge, which stranded near Oporto, are to be executed 
by Messrs. Chas. Hill and Sons, Limited, at Bristol. 
The vessel struck the rocks at the entrance to the River 
Douro, was subsequently refloated, temporarily repaired 
at Oporto, and loaded a cargo of pitwood for Cardiff. 
The Ruckinge was discharged at Cardiff, where she was 
dry-docked for examination, and tenders were invited for 
the permanent repairs, which include a number of bottom 
plates, the raising of the engines, and repairs to the tank 
tops, floors and frames. The work will take about a month. 

Rhodesian Cattle.—Rhodesian cattle were landed at the 
Cardiff docks on Sunday for the first time in the history 
of the port, when the Clan Line steamer, Clan Morrison, 
discharged 400 beasts which had been loaded at Cape 
Town, after a nine days’ railway journey from Southern 
Rhodesia. The cattle were housed in the lairages of 
the Great Western Railway Company, and afterwards 
slaughtered. 








IMPERIAL TRADE CORRESPONDENT IN SAMoA.—The 
Department of Overseas Trade informs us that Mr. 
F. L. A. Gotz has been appointed honorary Imperial 
Trade Correspondent in Samoa. Correspondence should 
be addressed to Mr. F. L. A. Gotz, General Manager, 
New Zealand Reparation Estates, Apia, Samoa. 





NOTICES OF MEETINGS. 





PuysicaL Socrety.—To-night, 5 p.m., Imperial 
College of Science and Technology, South Kensington, 
8.W.7. ‘ Cohesion,” by Professor J. E. Lennard-Jones. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
7 p.m., Storey’s-gate, S.W.1. Informal Meeting. 
* Selling Engineering Products,’ by Mr. J. Harrison. 

Royat Instirution.—Monday, May 4, 5 p.m., Albe- 
marle-street, W.1. General Meeting. Friday, May 8, 
9 p.m. ‘‘ Measurement of Noise,” by Dr. G. W. C. 
Kaye. 

Society oF CHEMICAL InpustRy.—London Section : 
Monday, May 4, 8 p.m., Chemical Society, Burlington 
House, Piccadilly, W.1. Annual Meeting. ‘‘ The Con- 
stitution of Coal,’’ by Professor W. A. Bone. 

INsTITUTION oF CiviL ENGINEERS.—Tuesday, May 5, 
6 p.m., Great George-street, S.W.1. James Forrest 
Lecture. ‘*‘ Engineering Research,” by Sir T. E, Stanton. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Wednesday, 
May 6, 6 p.m., Victoria-embankment, W.C.2. Wireless 
Section Meeting. Discussion on ‘*‘ Technical Problems in 
Connection with Television,’’ by Mr. C. O. Browne. 


Royat Society or Arts.—Wednesday, May 6, 8 p.m., 
John-street, Adelphi, W.C.2.  ‘‘ The Preservation of the 
Countryside,” by Major-General Sir F. Ware. 

Institute oF MeTats.—Wednesday, May 6, 8 p.m., 
Institution of Mechanical Engineers, Storey’s-gate, S.W.1. 
May Lecture. ‘‘ The Progress of Power Production,” by 
Mr. W. B. Woodhouse. 

Iron AND STEEL InstitutTe.—Annual Meeting. 
Thursday, May 7 and Friday, May 8, Institution of Civil 
Engineers, Great George-street, S.W.1, Thursday, 
May 7, 10 a.m. Presentation of Bessemer Gold Medal 
to Sir H. C. H. Carpenter. Presidential Address by Colonel 
Sir W. C. Wright. ‘‘ Production Economy in Iron and 
Steel Works,’”’ by Dr. O. Cromberg. ‘‘ The Melting Shop 
of the Appleby Iron Company, Limited,” by Mr. A. 
Robinson. At 2.30 p.m., “ First Report on the Corrosion 
of Iron and Steel ’’—Being a Report by a Joint Committee 
of the Iron and Steel Institute and the National Federa- 
tion of Iron and Steel Manufacturers to the Iron and 
Steel Industrial Research Council. ‘‘ The Constitution 
of Scale,” by Dr. L. B. Pfeil. At 7.30 p.m., Annual 
Dinner, Connaught Rooms, Great Queen-street, W.C.2. 
Friday, May 8, 10 a.m., Institution of Civil Engineers, 
Great George-street, S.W.1, ‘‘ Accelerated Cracking of 
Mild Steel (Boiler Plate) under Repeated Bending,” by 
Dr. W. Rosenhain and Mr. A. J. Murphy. ‘“‘ On the 
Nature of Defective Laminations in Wrought-Iron Bars 
and Chain Links,’’ by Dr. H. J. Gough and Mr. A. J. 
Murphy. ‘‘ The Effect of Carbon and Silicon on the 
Growth and Scaling of Grey Cast Iron,” by Dr. A. L. 
Norbury and Mr. E. Morgan. At 2.30 p.m., “‘ The Basic 
Process. Some Considerations of its Possibilities in 
England,” by Mr. V. Harbord. ‘ Blast-Furnace Data 
and their Correlation—Part II,’’ by Mr. E. C. Evans, 
Dr. L. Reeve and Dr. M. A. Vernon. ‘* The Sub- 
Crystalline Structure of Ferrite,” by Professor C. O. 
Bannister and Mr. W. D. Jones. ‘‘ Some Alloys for Use 
at High Temperatures. Complex Iron-Nickel-Chromium 
Alloys. Part III.—The Effect of Composition and 
Exposure to High Temperatures,” by Dr. C. H. M. 
Jenkins and Mr. H. J. Tapsell. ‘‘ The Formation of 
Ferrite from Austenite,’’ by Professor Sir H. C. H. 
Carpenter and Dr. J. M. Robertson. ‘ Refractory 
Materials for the Induction Furnace,” by Dr. J. H. 
Chesters and Mr. W. J. Rees. ‘The Resistance of 
Copper-Nickel Steels to Sea Action,” by Dr. J. N. Friend 
and Mr. West. ‘ X-Ray Investigations on the 
Crystal Structure of Hardened Steel,’’ by Mr. E. Ohman. 
‘* X-Ray Investigation of Certain Nickel Steels of Low 
Thermal Expansion,” by Mr. G. Phragmen. 

InsTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
May 7, 6.30 p.m., 10, Upper Belgrave-street, 8.W.1, 
Discussion on ‘‘ The Practical Design of Steel Compres- 
sion Members.” 

INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS. 
Friday, May 8, 11 a.m., Town Hall, Victoria-street, 
Morecambe. ‘‘ Recent Municipal Works in Morecambe 
and Heysham,” by Mr. P. W. Ladmore. Saturday, 
May 9, 9 a.m., Various Visits. 


Rattway Cius.—Friday, May 8, 7.30 p.m., 57, Fetter- 





lane, E.C.4, “Great Southern Railways, Ireland,” by 
Mr. C. R. G. Stuart. 
CHANGE oF AppRESS.—The American Concrete 


Institute has removed its offices from 2970, West Grand 
Boulevard, Detroit, to 624, Fisher Building, Detroit, 
Michigan, U.S.A. 


PrERsoNAL.—An amalgamation has taken place between 
Messrs. Newtons of Taunton, and Messrs. T. Harding 
Churton and Company, Limited, Atlas Works, Water- 
lane, Leeds, and new centralised offices are being opened 
on May 4, at 3-5, Cavendish-place, Regent-street, 
London, W.1. These new London offices will deal with 
the business of both firms. The existing works at Taun- 
ton will be continued and the sales office of Messrs. T. 
Harding Churton, at Atlas Works, Leeds, will now be 
in @ position to deal with Newton products.—Mr. Francis 
Theakston has resigned his position as managing director 
of Messrs. Francis Theakston, Limited, 60, Tufton-street, 
London, S.W.1.—Messrs. Henschel und Sohn A.-G., 
Cassel, have taken over the locomotive business of 
Messrs. Hannoversche Maschinenbau A.-G., formerly 
Georg Egestorff (Hanomag), of Hannover-Linden. The 
London representatives of Messrs. Henschel are Messrs. 
Gossell and Son, Limited, 110, Cannon-street, E.C.4. 
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MAIN LINE RAILWAY ELEC- 
TRIFICATION. 


In September, 1929, the Minister of Transport 
appointed a Committee, of which Lord Weir was 
chairman and Sir Ralph Wedgewood and Sir William 
McLintock, members, “‘ to examine into the economic 
and other aspects of the electrification of the railway 
systems in Great Britain, with particular reference 
to main line working.” The report* of this Com- 
mittee, which was published by H.M. Stationery 
Office last week, is an interesting document, the 
outstanding characteristics of which are enthusiasm 
and caution. Early in their investigations, the 
Committee seem to have convinced themselves that 
the economic possibilities of main-line electrification 
were encouraging, and to have allowed that convic- 
tion to colour their subsequent deliberations. 
Clearly, however, they have desired to be fair 
throughout, and in their caution have not, perhaps, 
given as much weight as they might have done 
to the fact that the advantages of electrification 
are not entirely economic. Stated briefly, these 
conclusions are: That the low price and greater 
availability of electrical energy, which will result 
from the national scheme, will favourably affect the 
economics of railway electrification, that it is 
essential that the railways should examine new 
methods of reducing the costs of operation, and that 
to secure the fullest economic advantage of railway 
electrification the scheme adopted should cover all 
lines at present worked by steam, except such 
branches as detailed examination may show can be 
economically operated by independent haulage 
units. 

These conclusions are based on a number of esti- 
mates, prepared both by consulting engineers and 
by officials of the railway companies, the Committee 





* Report of the Committee on Main Line Electrification, 
1931. London: H.M. Stationery Office. [Price ds. net.] 


confessing that they were entirely unsuccessful in 
obtaining reliable comparative costs of steam and 
electric traction from any other source. The first 
of these estimates concerns the main line of the 
London and North Eastern Railway between 
London and Leeds with the branches to Nottingham, 
Boston and Lincoln, and the lines from Doncaster 
to March and Peterborough to Grimsby. This 
system carries both heavy through and light local 
traffic; and was considered to be fairly typical of 
British railways as a whole. The track mileage is 
1,944, and the existing trailing ton-mileage per 
annum, all of which it was assumed would be 
hauled electrically, is 6,000,000,000, the traffic 
density being 4,300,000 trailing ton-miles per run- 
ning track-mile per annum, compared with an 
average of 3,000,000 for the whole country. The 
estimated net capital outlay necessary for the electri- 
fication of this system is 8,646,000/., assuming that 
the surrounding lines are also electrified, the annual 
operating expenses after conversion being 1,634,2801. 
compared with 2,258,910/. for steam. The per- 
centage return on the new capital would, therefore, 
be 7-22 per cent. 

The second scheme covers the main line of the 
London Midland and Scottish Railway between 
Crewe and Carlisle, together with the line from 
Weaver Junction to Liverpool and the branches to 
Windermere, Over and Wharton, Garston and 
Morecambe, but in this case it was assumed that the 
surrounding lines would still be operated by steam. 
The track mileage is 843, and the trailing ton-mileage 





per annum 2,620,000,000, of which 2,225,000,000 
| were assumed to be worked electrically and 
| 395,000,000 by steam, the traffic density being 
| 4,050,000 trailing ton-miles per mile of running 
| track perannum. The estimated net capital outlay 
| was 5,123,000/., and the operating expenses 672,4241., 
compared with 800,190/. for steam alone. The 
percentage return on the fresh capital was, there- 
fore, only 2-5 per cent., a result which is partly 
ascribed to the necessity of electrifying a consider- 
able mileage of sidings which would not be fully 
utilised and partly to the facts that, owing to 
dual working, the total number of locomotives, 
steam and electric, could only be reduced from 
614 to 599, and that the electric locomotives would 
not be operating under the most favourable con- 
ditions. The net outcome of these two investiga- 
tions is the, perhaps somewhat sweeping, statement 
that the only way to obtain the full benefit of railway 
electrification is by the complete substitution of 
steam by electricity. 

The Committee next turned their attention to 
discovering how much this complete substitution 
would cost and what economic and other results 
would follow in its train. For this purpose they 
used not only the two investigations we have just 
analysed, but two other independent surveys ; 
and thus obtained a final estimate covering the 
entire railway system of the country. This last 
estimate discloses that wholesale electrification 
would necessitate a net capital expenditure of 
261,000,000/., and that, on completion, the annual 
cost of operating the electrified system would be 
32,199,424/., compared with 52,604,1271. for steam 
working, giving a difference in favour of the former 
of 21,757,7031. This difference would, however, 
be reduced to 17,296,7031., by the allocation of 
4,461,000/. to the maintenance and renewal of 
track equipment, the maintenance and operation of 
sub-stations and the more rapid depreciation of 
electric as compared with steam locomotives, 
but would be increased to 17,550,703. by an item of 
254,0001., representing additional revenue for the 
haulage of coal to power stations. The final result, 
therefore, gives a return of 6-7 per cent. on the 
capital expenditure or of about 2 per cent. after tue 
interest charges have been met. ‘‘ Such a return,” 
runs the report, “ taken by itself, would not appear 
from the business point of view to warrant the 
adoption of a scheme of such exceptional magnitude. 
The margin would, in our view, be too narrow for the 
risks and contingencies involved.” 

At first sight this opinion, which surprisingly 
enough does not appear in the “Summary and 
Conclusions,’’ makes the Committee’s obvious bias 
in favour of complete electrification unintelligible. 





It must also be pointed out that the capital costs 
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involve some credit items under the heading of 
rolling stock on which more detailed information 
would be interesting, and that the comparison 
of working costs includes only items directly affected 
by electrification and ignores altogether such matters 
as alterations to stations and signalling, to mention 
only two changes which would be necessary to a 
greater or less degree. Nothing, moreover, is said 
about the equipment of goods wagons with continu- 
ous brakes and close coupling, although necessary to 
a greater or less extent if the saving of 2,500,000/. on 
passenger stock, budgetted for on the strength of 
acceleration of services, is to be secured. It does, 
however, include a saving of 840,0001. on auxiliary 
power and lighting supplies which it is perhaps 
hardly fair to credit to electrical operation per se. 
On the’ other hand, all the estimates were based 
on existing traffic statistics, wages bills and costs 
of materials and energy, and many factors favouring 
electrification which do not lend themselves to 
ditect monetary assessment, were ignored. These 
include speedier and more satisfactory service, 
greater uniformity of speed, increased capacity of 
tetminal stations, the development of air rights, the 
possibility of avoiding expenditure on bridge 
renewals and, above all, additional traffic. Admit- 
ting that some of these are nebulous, both as regards 
execution and effect, others cannot be disregarded 
if a true comparison is to be made. We naturally 
do not know in what detail the estimates have been 
worked out, but experience is that actual expendi- 
ture usually exceeds the estimates. For instance, 
while the amount originally allocated for frequency 
standardisation in the grid scheme was 8,000,0001., 
this has now been increased to 16,000,0001., a not 
unimportant difference, even allowing for increased 
constimption of electricity over the time the estimate 
was made. ‘To undertake the scheme as suggested 
would therefore impose great responsibilities on the 
railways, though this would not matter were the 
advantages hypothecated to be achieved. Of that, 
however, there cannot but be some doubt. 

There are certain other aspects of the scheme 
which require at least passing comment. Under 
the heading of capital expenditure, credit items 
of 45,500,0001. and 2,500,0001. are allowed for 
locomotives and passenger coaches, respectively, 
on the grounds that the usual replacements will not 
be necessary, or that their renewal can be avoided. 
Without knowing the methods by which these 
figures were obtained, it is impossible to controvert 
their accuracy, but it may be suggested that they 
seem very large. The locomotive figure is approxi- 
mately the cost of locomotive renewal, with steam 
traction, over the next twenty years. But even if 
general electrification were started to-morrow it is 
certain that expensive steam locomotive renewals 
would still be necessary for very many years. Ina 
less degree, the same remarks apply to the credit 
allowed for existing train lighting sets which, it is 
assumed, would be entirely replaced in twenty 
years’ time. 

The greatest saving secured from electric opera- 
tion falls under the heading of labour costs, the 
reduction being no less than 53 per cent. on the 
present wages bill of 20,993,425. This is partly 
due to a reduction in train crews, partly to the 
acceleration of the trains, and mainly to a decrease 
in the time spent on locomotive duties. This 
reduction in personnel will be spread over twenty 
years, and may be compensated in other directions. 
The matter is an incidental one, but from the point 
of view of the prospects of the adoption of the 
scheme it may be suggested that this condition will 
not necessarily appeal to a j.abour Government. 
A saving of 6.159,0121. is estimated on the cost of 
locomotive repairs, but as we have already pointed 
out, this is largely offset by maintenance charges 
on the tracks, and renewals. Some 883,666/. are 
saved on water, and about the same amount on 
auxiliary power and lighting supplies. 

Technically, the proposals disclose nothing that 
is novel. ‘The widespread availability of high- 
tension electrical energy’ was the reason for the 
appointment of the Committee, and the necessary 
power is naturally to be obtained from the grid. 
It is proposed that the Central Electricity Board, 
which, it is recommended, should be given powers 
to supply direct, should erect the necessary trans- 





mission lines and sub-stations, though the opera- 
tion of the latter, would be in the hands of the 
railways. The estimates ate based on the assump- 
tion that the 1,500-volt overhead direct-current 
system will be used, and that the price of energy, 
at the direct-current *bus-bars, will be 0-475d. 
per kilowatt-hour, subject to a coal clause and 
the payment by the railway companies of the 
local rates, and providing that the consumption 
on the completion of the electrification is not less 
than 6,000 million kilowatt-hours per annum. 
Considering that this assumes a load factor of 
50 per cent., and that much is made of the 
benefits that the railway load will confer on the 
general supply, this is not an exceptionally low 
figure. Various alternatives to a centralised electric 
system, such as oil and oil-electric locomotives are 
mentioned, but are dismissed relatively briefly, 
though their value for operating branch lines is 
admitted. 

The various features of the scheme having been 
examined, the important questions naturally arise 
whether the case for general electrification can 
thus be admitted without further argument, or 
whether any alternative is possible. Answers are 
to be found in the report itself. For though, it 
is pointed out, an increase in traffic has not been 
taken into account in framing the estimates, such an 
increase must tend to raise the relative economy of 
electrification. This increase, it is considered, could 
be accelerated in many suburban areas, metro- 
politan and provincial, by spending 40,000,000/. 
on additional tracks, on the reconstruction of 
stations, and on remodelling the signalling. This 
expenditure, which would bring in 5,850,0001. of 
extra revenue, or a return of 13 per cent. on the 
outlay, is, it may be noted, additional to, and not 
in substitution of, the expenditure which would be 
necessary under the general scheme on such sub- 
urban lines as are not already electrified. 

This suggestion and admission seriously under- 
mines the case for general electrification. For, 
though the Committee protest that it would be 
uneconomical to electrify the suburban areas 
first and then to link up the main lines between 
them, for the reason that this would mean dual 
working, this does not necessarily follow. It would 
be possible, as is already being done in France and 
the United States, to operate all trains in a given 
suburban area electrically and to change over to 
steam at places where the traffic density fell below 
a certain critical figure. As conditions changed 
it is conceivable that these places would become 
more and more remote from the towns, and that 
by a process of natural development the entire 
system would come to be operated electrically, 
Such a procedure would have the further advantages 
that it would enable those lines which are obviously 


best adapted for electric working to be converted | 


first, besides allowing the estimates for the whole 
scheme to be checked by practical experience. It 
would be much wiser to adopt this policy rather 
than to commit the nation and the railways to 
a grandiose conception, the implications of which 
it is difficult to predict, even if they are not altogether 
incalculable. 

We are supported in this opinion when we go 
outside the Committee’s terms of reference and 
examine the finance of the scheme trom another 
point of view. As we have said, the conversion 
proper is estimated to cost 261,000,000/. In 
addition, the Central Electricity Board will require 
80,000,000/. for transmission lines and sub-stations, 
and 45,000,000/. is earmarked for ‘ intensifying ” 
the suburban systems. Where is this 385,000,000/. 
to come from? The railway companies, obviously, 
cannot raise it without assistance, and though a 
Government guarantee would doubtless be forth- 
coming, it is not improbable that this official bill- 
backing would have a harmful effect on those 
conversion schemes of a different kind which are 
now so dear to every Chancellor’s heart. But, 
even assuming we are over-pessimistic on this score, 
and that the money can be raised without dis- 
turbing the money market, the direct benefits which 
would accrue to the railway companies are not such 
as to cause them to follow up the proposals with 
any enthusiasm. They may secure indirect advan- 
tages from being placed in time in a stronger position 


to meet motor competition, but it is difficult to 
see, on the Committee’s figures, that they would 
benefit to any very material extent. From the 
point of view of manufacturing industry, however, 
the matter will appear in another light. As the 
Committee point out, substantially all the expendi- 
ture would be ultimately distributed through the 
country in the form of wages and the conditions 
created would enable electrical manufacturers better 
to secure their share of the world’s markets. It 
will be a pity, however, if this point of view only 
were to appeal to the railway companies. The 
report is worthy of very careful examination by 
competent railway officials, who should, if possible, 
be allowed access to the detailed figures on which 
the estimates were based. From this they should 
be able to gain information of a character different 
from that which has hitherto been obtainable on 
this difficult subject, and should thereby be assisted 
to tackle a problem to which they must inevitably 
give close consideration in the near future, with a 
fair measure of hope that some practical solution 
will emerge. 


THE STEAM TURBINE. 


FaxstaFF claimed to be not only witty himself, 
but the cause of wit in others, and in like fashion 
the comprehensive paper of Mr. C. D. Gibb on land 
turbines, of which we continue the publication in this: 
issue, was not only instructive and suggestive in itself, 
but gave rise to interesting discussions, particularly 
in Manchester. In 1907 a steam rate of 13 lb. per 
kw.-hr., the steam being supplied at what were 
| regarded as reasonable initial pressures and tempera- 
tures, constituted a record. This consumption corre- 
sponded to a heat rate of over 15,000 B.Th.U. per 
kw.-hr., and may be compared with that of 9,280 
B.Th.U. per kilowatt-hour, which Mr. Gibb quoted 
for the new 50,000 kw. unit at Dunston. At the 
date named, the turbine had definitely taken the 
lead of the reciprocator in the matter of fuel e:onomy 
and would, owing to its lower capital costs, still 
have had the advantage even at higher fuel 
rates. As the result of many decades of experi- 
ence, however, the reciprocator had been developed 
into a highly reliable prime mover, whilst the 
tu bine was still a novelty and those who ventured 
to pioneer with it on their own account met 
with troubles wholly anticipated. Thus, in one 
of the early German marine turbines, the shaft 
welded itself to the diaphragms, as the result of a 
touch, its designers being as yet unacquainted with 
the maxim of Sir Charles Parsons, to the effect that 
of two unlubricated surfaces moving in close con- 
tiguity, one at least must take the form of a series 
‘of thin fins. Blade stripping was also frequent. 
| Even in 1907, the chief engineer to one of the then 
leading Continental firms making impulse turbines 
confessed that strip after strip had occurred in 
iservice, and had gone far to cancel the profits on 
sales. Indeed, at one time, matters were so bad, that 
| many a sales engineer seemed to think that the best 
| method of commending his own make of turbine was 
| to enlarge on the mishaps of its rivals. It was not 
| until these, and other mechanical troubles had been 
| surmounted that much advance was made in thermo- 
|dynamic efficiencies. Indeed, speaking at the 
| Royal Institution in March, 1911, Sir Charles 

Parsons seemed to suggest that in the case of 
reaction turbines, the best ratio of blade speed to 
|steam speed hardly exceeded 0-6, but in “ Old 
| Reliability,” the 25,000 kw. machine supplied to 
Chicago, which was built a 1ew months later, this 
ratio was, we believe, raised to about 0-66, whilst 
to-day figures of between 0-8 and 0-9 are common, 
and the latter value has been exceeded experi- 
mentally. 

The use of the efficiency ratio as a criterion ot 
turbine, performance was of great value in the 
earlier days, although it formed a fair basis of com- 
parison between two turbines, only when both 
|were working under identical steam and vacuum 
conditions. It was simple, and served clearly to 
separate out losses properly attributable to the 
turbine, from those arising elsewhere. The intro- 
duction of progressive feed heating and of steam re- 
heating has now introduced such complications, that 
there is no longer any general agreement about how 
turbine efficiencies are to be reckoned. This has led 
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to a return to what, in essentials, is the old Cornish 
engine procedure, where work done was quoted 
against bushels of coal consumed. The heat rate 
for the Dunston plant, as quoted by Mr. Gibb, corre- 
sponds to an overall thermal efficiency of 36-6 per 
cent., or say 38 per cent. at the turbine coupling. 
Mr. George Orrok informs us that the efficiency of 
the great East River Station boilers in New York 
is of the order of about 90 per cent., and with 
such a figure as this, the Dunstan rate would corre- 
spond to a thermal efficiency (coal to electricity) of 
no less than 32 per cent. which is perhaps higher 
than can be realised in service by a Diesel engine. 
It must be admitted, however, that the attainment 
of the figure stated has involved not a little com- 
plication in plant, which would be economically 
inadmissible in the case of small stations. 

The discussions on Mr. Gibbs’ paper brought out 
some differences of opinion about the relative 
advantages of high pressures and high tempera- 
tures. Mr. Gibb observed that, from the purely 
thermodynamic standpoint, the same efficiency 
should be attained with steam supplied at a pres- 
sure of 1,000 Ib. per square inch, and at a total 
temperature of 750 deg., or at 365 Ib. per square 
inch, with a total temperature of 1,000 deg. F. 
Mr. R. W. Bailey, to whom we are indebted for a 
most comprehensive and informative series of 
researches on the behaviour of materials at high 
temperatures, maintained that when due regard was 
given to this question, no undue trouble had arisen 
from extreme temperatures. Dr. Stoney, on the 
other hand, held that practically all turbine troubles 
were due to temperature, and that higb pressures, 
per se, were not likely to present any insuperable 
difficulties, pointing out that the record of high- 
pressure hydraulic installations was exceedingly 
good. That mere pressure occasions little trouble 
seems also to be borne out by experience with 
nitrogen plants. In making synthetic ammonia by 
the Haber process, pressures of 200 atmospheres are 
attained, and temperatures of 500 deg. F. Indeed, in 
the Claude process, pressures of from 600 atmospheres 
to 1,000 atmospheres have been employed. The 
trouble with high steam pressures and moderate 
initial temperatures lies, of course, in the high pro- 
portion of water present near the exhaust end of 
the turbine, which may occasion serious erosion. 

At the Stockholm exhibition of 1897, Dr. de Laval 
exhibited turbines working with steam supplied at a 
pressure of 1,600 lb. per square inch. There was, 
in this case, no undue wear of the blading, a matter 
which may, perhaps, have a bearing on present 
troubles. Speaking in 1915, Admiral Oram stated 
that blade erosion was unknown in the Navy, but 
in view of later experience, this immunity must 
apparently be attributed to the moderate blade 
speeds of the turbines referred to. Indeed, Mr. 
Gibb stated that, even with blade speeds of 800 ft. 
per second, the trouble was not severe, but that 
erosion increased rapidly with further increases ot 





speed. The trouble is generally worst at the last | 


row of blading, but many anomalies have been 
observed. In one case on record there was little 
erosion at the last row, but two or three stages 
higher up the turbine it was serious. 
erosion is commonly confined to the inlet edges of 


Again,| . 
minds of those who order, and those who supply, 


the blading, but in the case of some reaction tur- | : 
bines having small spaces between successive rows, 4uences of delay ? The importance of those conse- 
the outlet edges also suffered ; a phenomenon which | (uences 18 necessarily subject to considerable 
was attributed to the splash of the drops on their | V@Tlation. It may be that the machine in question 
encounter with the moving blade. Again, Mr. | *® required for a specific purpose—a purpose which 
Gibb notes that the erosion is not always a maxi- | ©@nnot be effected until the machine is delivered 
mum at the blade tip, but may be worse at points | and installed in good working order. In that 
situated from one half-inch to two inches below | ©@8¢ the loss occasioned by delay may be very 
the tips. It is, perhaps, not inconceivable that | considerable. It may be out of all proportion to 
this peculiarity may be connected with the fact | the initial cost of the machine. On the other hand, 


that the stress on the blade varies from point to 


Wilson’s experiments, which were confirmed by the 
subsequent and independent observations of Stodola, 
showed that when steam condensed, the droplets 
first formed had radii of the order of 2 x 10-° or 
3 x 10-* cm. It is exceedingly improbable that 
particles of this size could cause serious erosion, 
and, as noted above, there was no undue wear of 
the blades used by de Laval in 1897. Presumably, 
in this case the droplets had neither time nor 
opportunity to form larger aggregations before they 
were entirely clear of the blading. Mr. Samuelson’s 
observation suggests that the drops that do the 
damage, are formed from a film of water collected 
on the guide blades, which gathers into drops and 
ultimately escapes with practically no _ initial 
velocity. Assuming the four projecting blades are 
equally spaced and that the speed of rotation is 
3,000 r.p.m., then, since the normal blades escape 
erosion, the axial speed of the drops must be so 
low that they cannot traverse a space equal to the 
projection of the blade in ,1,, second. This fixes 
a limit to the velocity acquired by the drop. 
To acquire this velocity, a certain force must have 
acted on it during the time it took to traverse the 
clearance space, and this force can be calculated 
from known formula. The force varies as the square 
of the diameter of the drop and as the square of 
the steam velocity multiplied by a coefficient which 
depends on Reynolds number. Knowing this force 
and the velocity acquired by the drop in the time 
taken to traverse the clearance between the guide 
blades and the buckets, the mass of the drop follows 
immediately. 

It will be of great interest to note to what extent 
the efficiency of the low-pressure end of a turbine 
is increased by the provision now being made for 
draining it stage by stage. This was a feature of 
the 30,000-kw. turbine supplied to Rotherham by 
the British Thomson-Houston Company in 1924, 
but apparently in this case the effect was not large. 
This would rather seem to indicate that only a 
comparatively small proportion of the total water 
collects into large drops, and that most of the 
condensation is in droplets sufficiently small to 
move freely with the steam. Data on this head are, 
however, badly required, but with the increasing 
use of stage-by-stage drainage definite information as 
to the effect on the efficiency should soon be avail- 
able. Accurate tests of large turbines are, however, 
costly affairs, and this may well delay matters. It 
was stated at the Manchester discussion, that as 
much as 50 per cent. of the entrained water could 
be extracted by appropriate drainage, and possibly 
the remainder may still have existed in the minute 
droplets which are the initial condensation product. 
Wilson’s experiments, indeed, indicate that such 
droplets do not readily increase beyond their initial 
size, since when he increased his range of expansion 
new droplets were formed, apparently without any 
simultaneous increase in size of those already in 
existence. 


DELAY IN THE DELIVERY OF 
MACHINERY. 


THERE is one question which always troubles the 








machinery. It is this. What are to be the conse- 


if the machine is one which is to act independently 


point, and that erosion may quite possibly not be | Of other machinery or plant, delay in delivery may 


independent of stress intensities. 


A highly suggestive contribution was made by | 


| be of trifling consequence. 


Where, however, failure to deliver may occasion 


Mr. F. Samuelson, who observed that he had found | Considerable loss, the purchaser naturally seeks to 
that by mounting four special blades in such a way | Protect himself by securing the insertion of a penalty 
that their inlet edges stood in advance of the general | Clause in the contract. If he has become party to 
level, nearly the whole of the erosion was concentrated | @ contract which contains a penalty clause, the 
on these, and the rest of the blading escaped. This | manufacturer knows “what he is in for.” He 
observation, which was confirmed by Mr. Gibb, | Tegulates his price, and takes all necessary steps to 
seems to provide the means of calculating the °@tTy out his contract within the stipulated time. 


diameter of the drops which cause the damage. | 


But it is to be always borne in mind that the 


Courts “lean against penalties”; that is to say, 
the judges are loath to enforce the exaction of a 
penalty which is exorbitant, even though the parties 
would appear to have agreed to it. Thus, suppose 
there is a stipulation in a contract to the effect 
that unless a particular machine is delivered by a 
certain time, the manufacturer shall pay £2 per 
week either as a “penalty” or as “liquidated 
damages,” and delay occurs, the Court, disregarding 
the terms of the contract, will grant relief if it is of 
opinion that the sum stipulated is unreasonable, 
and will only insist upon the manufacturer paying 
such damages as the other party to the contract 
may have actually suffered (Wallis v. Smith 21 Ch. 
D. 243). The tendency is to grant relief if the 
same penalty is sought to be exacted for a number of 
distinct breaches of varying degrees of severity. 
For instance, in Inn Newman Ex. p. Cooper (1876) 
4 Ch. D. 724) contractors undertook to complete 
certain works by a certain day. In default they 
were to forfeit 10/. to the employer for every week 
during which the buildings should remain unfinished. 
The contract also made other stipulations and pro- 
vided that, in case it should not be in all things 
duly performed by the contractors, they should 
pay 1,000/. for liquidated damages. There was 
delay in completion, for which the employer sought 
to recover the full penalty. The Court held that the 
sum of 1,000/. was a penalty, and that the employer 
could only recover the actual damage occasioned by 
delay. 

But if the Court will relieve against what is 
considered to be a penal sum, the converse is 
equally true. Although the parties may have 
agreed that a certain “ penalty” shall be exacted, 
the Court may say: ‘‘ True, the damage has been 
fixed at so much, but, in fact, the consequences 
of this breach of contract have been much more 
serious, and the party who has suffered is entitled 
to a full indemnity.” 

That this principle is still applicable to contracts 
which are of interest to engineers was brought out 
in a case recently heard by Mr. Justice Wright. 
We refer to Widnes Foundry, Limited, v. Cellulose 
Acetate Silk Company (Weekly Notes, 1931, p. 97), 
in which the learned Judge gave judgment on 
March 20. The plaintiffs brought suit for 19,7501, 
the agreed cost of an acetone plant. The defendants 
did not dispute the claim, but they counterclaimed 
for damages for delay in delivery. In reply to the 
counterclaim, the plaintiffs relied on a clause in the 
contract which provided that in the event of delivery 
not being effected, and the plant erected in eighteen 
weeks from the final approval of the drawings, the 
plaintiffs should pay by way of penalty 20I. per 
working week for every week in which they were 
in default. There had been a delay of thirty weeks, 
and on this showing, according to the plaintiffs, the 
damages for delay should be limited to 6001. 

Mr. Justice Wright found that the actual damage 
caused by delay was represented by a sum of 
5,8001. The question was—Which of these sums 
were the defendants entitled to set off in reduction 
of 19,700/., the agreed cost? In the course of 
his judgment, the learned Judge said that the 
relevant criticism was whether the sum stipulated 
for could or could not be deemed to be a “ genuine 
covenanted pre-estimate of damage ”—that being 
the phrase used by Lord Dunedin in a case in the 
House of Lords, to define the kind of agreed damages 
by which both parties were bound. ‘‘ The Court,” 
said Mr. Justice Wright, “may hold in a proper 
case that the amount agreed fails to satisfy this 
test, and is a penalty by reason of its extravagant 
inadequacy, as well as by reason of its exorbitance. 
Here, in addition to the disproportion between the 
sum stipulated and the actual or anticipated damage, 
it cannot be said that the damage to be reasonably 
anticipated, in the event of delay, was indirect or 
uncertain in its nature. It was well within the 
reasonable contemplation of the parties who could 
have estimated beforehand the probable loss.” In 
the event he held that the 20/. a week was a penalty 
which might be ignored, and that the defendants 
were entitled to recover the actual damage, namely, 
5,8501., suffered by reason of the plaintiff's delay. 

The moral of this case is that it is unwise for a 
manufacturer to place too great reliance upon 





the penalty clause in an agreement. In the vast 
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majority of cases, of course, he will obtain relief 
because the penalty is excessive; but to assume 
that he will in no case be asked to pay more than 
the agreed penalty is to make a grievous mistake. 








NOTES. 
BaTTERSEA PowER STATION. 

STANDING, as it will, so near to the centre of 
London and of the Empire, Battersea power station 
will typify the growth of electric power supply in this 
country in a way which perhaps equally important, 
but less immediately prominent, stations cannot 
altogether share. As the station site is on the river 
front, only a mile and a half from Westminster 
Abbey, and as the top of the station chimneys will 
be almost as high as the highest point of St. Paul’s 
Cathedral, the building will be a very prominent 
object, and those whose first interest is the amenity 
of our city will be reassured on hearing that Sir 
Giles Scott is acting as Consulting Architect for the 
building. The first section of the station is not 
expected to be completed until the autumn of next 
year, but the steel framework is already well forward 
and some of the building work is sufficiently 
advanced to have allowed a memorial stone to be 
placed in position. The unveiling of this stone was 
the occasion of a pleasing ceremony on Thursday of 
Jast week. The memorial stone commemorates the 
work of Faraday and the great discoveries which are 
to be celebrated in London next September. Its site 
is particularly appropriate, since Battersea power 
station will form a definite landmark in the develop- 
ment of electric supply in the city in which Faraday’s 
work was done. The unveiling ceremony was 
performed by Mr. W. F. Fladgate, M.V.O., Chairman 
of the London Power Company, after the receipt of 
a wireless telephone message from the Governor- 
General of Canada, the Earl of Bessborough, a 
former director of the company. At a lunch follow- 
ing the ceremony, Mr. Herbert Morrison, the 
Minister of Transport, referred to the question of 
smoke and sulphur fumes which has been a matter of 
such controversy in connection with Battersea 
power station. There is no doubt, however, that 
the careful investigation work carried out on this 
subject by Dr. Pearce, and the flue-gas cleaning 
plant which he has incorporated in the design of 
the station, will result in Battersea power station 
decreasing, instead of adding to, the smoke nuisance 
in London. We have already given particulars of 
this plant and an account of the station generally 
in earlier issues.* 

THE Juntor INSTITUTION OF ENGINEERS. 

In spite of Shakespeare’s dictum that a name does 
not alter the qualities of a thing, it may often result 
in a wrong connotation, the title of the Junior 
Institution of Engineers being a case in point. 
Founded in 1884 as the Vulcanic Society, by some 
young enthusiasts of Messrs. Maudslay, Sons and 
Field, it became first the Institution of Junior 
Engineers, and then assumed its present title when 
incorporated in 1905. Since that year, the member- 
ship has increased from 779 to nearly 1,600, about 


half the members being in London and the other | 


half being divided amongst four local sections, 
the provinces, and abroad. The term Junior 
now, however, refers to the age of the Institution, 
though it is in its 47th year, and not to that of its 
members, for a large number of these are senior 
men in positions of responsibility and members 
also of one or other of the older Institutions. At 
the same time, the younger men are largely in evi- 
dence, and reap advantage from association with 
older engineers due to the pleasant informality 
of the meetings and the unrestricted range of the 
subjects there discussed. The Institution is there- 
fore becoming regarded more as complementary to 
the senior institutions than as competitive in any 
way. These characteristics of close personal touch 
and absence of formality were very evident at the 
successful dinner which was held on Friday, April 24, 
under the chairmanship of the President, Colonel 
Sir Henry George Lyons. Sir George, in response 
to the toast of ‘Science Museums,” gave an inter- 
esting summary of the work of that at South 





* See ENGINEERING, vol, cxxx, pages 628 and 709 (1930). 





Kensington, of which he is the head, the proposer, 
Sir Henry A. Miers, an authority on museums, 
giving an illuminating account of the progress 
made of late years in utilising museum material 
educationally. The toast of “The Institution ” 
was proposed by Sir Cyril Kirkpatrick, vice-president 
of the Institution of Civil Engineers, and was replied 
to by Mr. Edward D. Gill, the Chairman of the Junior 
Institution. Mr. J. Foster Petree, vice-chairman of 
the Institution, proposed “Our Guests” and Dr. 
Standen L. Pearce, its president-elect, and Mr. A. J. 
Grant, joint managing director of Messrs. Thomas 
Firth and John Brown, Ltd., responded. The health 
of “The Chairman,” proposed by Mr. Horace P. 
Wright, vice-chairman, and replied to by the Presi- 
dent, terminated a very agreeable evening. 


THE WELLAND Suip CANAL. 


The navigation season opened this year, on the 
Welland Ship Canal, on the 20th ult. We are 
informed by Mr. Alex. J. Grant, Engineer-in-Charge, 
| that, during the winter, work has been pushed on 
|so that it was possible to make arrangements for 
|the whole of the Ship Canal to be brought into 
|service on that date. It is, however, as yet only 
|available for St. Lawrence Canal size vessels, with 
{a maximum draught of 18 ft. Towards the end of 
| this month, it is expected that lake freighters up to 
| 450 ft. in length and drawing 18 ft., will be allowed 
|to pass through, and later in the season, the per- 
| missible draught may be increased to 20 ft. It will 
| be concluded from this that a considerable amount 
of excavation necessary in the prism is still required 
to complete the project to the intended capacity. 
As may be remembered from our description, 
the plans in connection with the intake of 
Lock No. 7, involved work which could only be 
completed by interfering with Lock No. 24, &c., 
of the former canal. This work has been carried 
out during the past winter, and the former canal 
is, therefore, now out of commission, the last 
section to be retained in service having been the 
run of locks up the escarpment. Owing to the 
general conditions, the appropriations for work on 
the Canal are, this year, being curtailed, so that 
the final stage will not be carried through as quickly 
as was hoped would be the case. 











RECENT RESEARCH WORK ON THE 
STRENGTH OF GEAR TEETH. 
By H. T. Davey, A.M.I.Mech.E. 


At a meeting of the American Gear Manufacturers 
Association, held in October, 1930, a report was 
presented by Prof. Buckingham, of the Massachusetts 
Institute of Technology, dealing with his recent 
research work in the strength of gear teeth. 

The work has been conducted on the Lewis 
machine, with the idea of testing the validity of 
the Lewis formula for the strength of gear teeth. 
Hitherto it has been customary to assume that the 
stress to which the teeth are subjected is directly 
proportional to the load transmitted. In the light 
of Prof. Buckingham’s research, this now seems 
| to be erroneous, in the case of high-speed gearing. 

The Lewis formula states that W = y sf p, where W 
is the tangential load on the tooth due to the power 
transmitted, y the Lewis factor, s the safe stress 
at the pitch line velocity of the gear, f the face 
width of the gear teeth, and p the circular pitch. 
In order to allow for inaccuracies in the cutting of 
the teeth, and other defects, the safe stress s is 





° : c . 
determined from the equation s = s, {- in 
0 \c +v 


which s is the safe stress at the given pitch-line 

velocity, 8) the unit or basic stress, v the pitch- 

line velocity of the gear, and c a constant. 
Combining these two equations, we have W = 


K 8, (<5) where K = yf p, a function of the 
tooth dimensions. Rewriting this equation, we have 


 Wi(c+v) Ls rv 
ae =x (" +* =). 

The first term within the brackets is the static 
load which can be applied to the gear teeth, while 
the second term is that commonly called the incre- 
ment load, which arises as a result of inaccurate 
tooth form and spacing. This latter appears to be 
directly proportional to the static load W, but this, 


So 








according to Prof. Buckingham, must now be regarded 
as inaccurate in high-speed gearing. 

The increment load depends upon‘inaccurate gear 
cutting, pitch-line velocity, and the nature of the 
material used. The materials in most common use 
seem to make the increment load almost independent 
of the static load. Apparently, and as one might 
expect, the modulus of rigidity of the material of 
the gear has great influence on the increment load. 
In the case of cast-iron, which has a rigidity modulus 
about half that of steel, the increment load is more 
dependent on the static load W, than is the case with 
steel gears. This fact rather leads to the conclusion 
that materials having a low modulus of rigidity 
are better able to absorb shock consequent upon 
the speed and irregularity in the tooth form, hence 
the increment load is probably more dependent 
upon the static load. 
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The increment loads given by the old formula 
are, in many cases, much in excess of the new 
values recently obtained in these researches. The 
difference is particularly marked in the case of the 
highly rigid materials such as the alloy steels now 
employed in gear manufacture. 

An example of the results obtained by Prof. 
Buckingham at Massachusetts is given in the 
accompanying diagram. The ordinates here repre- 
sent increment loads, whilst abscissze denote pitch- 
line velocity. The experiments were made on steel 
and cast iron gears of 4-in. pitch-circle diameter, 
with tooth errors of 0-002 in. 

A load of 100-lb. at the pitch line, gave an incre- 
ment load of 2.500-lb. per square inch, while 1,000 lb. 
load, at the same pitch-line velocity, gave 3,300 lb. 
per square inch, approximately 35 per cent. greater. 
Under the old method of calculation, the difference 
would have been nearer 900 per cent. at the increased 
load, which shows that, with rigid materials, the 
increment load is to a great extent independent of 
the pitch-line load. 

Corresponding tests were made on cast-iron gears, 
using the same applied loads. The increment loads 
in this case, were respectively, 1,050 lb. per square 
inch, and 1,800 lb. per square inch, giving an increase 
of about 72 per cent., which indicates greater depend- 
ence on the applied load for gears of this material. 
The greater dependence of the increment load on 
the static load is even more marked in the case of 
materials with very low moduli of rigidity. 

The researches carried out on gear teeth must 
have a wide effect in other problems of engineering 
design. Bearings, for example, are under the in- 
fluence of loading and conditions similar to those 
of gear teeth. It is hoped that complete and con- 
clusive results, with the necessary modifications, 
will be forthcoming at an early date. 








British COMMERCE WITH THE NEAR East.—-A memo- 
randum on buying seasons for some of the principal 
goods imported into Turkey, Palestine, Syria, "Iraq, 
Persia, and Hejaz and Nejd, has recently been issued by 
the Department of Overseas Trade, 35, Old Queen-street, 
London, 8.W.1. The pamphlet contains lists of com- 
modities, and the best buying season for each com- 
modity, in each of the countries concerned, is given. 

SwepIsH InpustRIES Fatr.—The fourteenth Swedish 
Industries Fair will be held at Gothenburg from May 9 
to 17. The Fair is divided into two main groups, 
namely, the industrial fair and the building fair. The 
first is devoted to manufactured goods and art produc- 
tions of all kinds, while the second group covers town 
planning and house building, decoration and furnishing. 
The Fair is housed in its own buildings, comprising 
12 halls, the most extensive of which has a floor space of 
107,640 sq. ft. It is held every year in May, and lasts 
nine days. 
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NIAGARA, St. CATHERINES AND TORONTO ELECTRIC RAILROAD. 
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THE WELLAND SHIP CANAL.—XIX. 


THE new Welland Ship Canal is crossed by 20 
bridges at various points. Originally, the number 
was rather greater, and in one case, recently 
abandoned, work got so far that the substructures 
were put in before it was decided that the crossing 
was not needed. This bridge was No. 2, and as the 
decision not to proceed with it was only reached 








at a relatively late date, the designations of bridges 


TABLE XI.—ParrticuLars OF 


MicuicgAN CENTRAL RAILROAD. 


In the articles dealing with the various sections 
of the Canal, we noted the location and type of the 
various bridges as we came across them, adding in 
certain cases remarks concerning the progress of 
construction. It is not necessary, therefore, to 
cover such ground again, and we now propose to 
deal mainly with design, except when it is necessary 
to explain this by further remarks bearing upon 
situation, &c. 

It will be noticed that there are only two swing 


Roiune Lirr BascuLe BrRIpGEs. 














Oa is Length 
Bridge Width of | Widthe. toc. Length of Angle when Weight, 
No. | Kind of Traffic. Road. | of Girders. Roll Open. "Bearings. Tons. 
ft. in. ft. in. deg. min. sec, 
x | Electric silted and road 17 ft. 5in. 87. 7 28 9 82 21 47 93 ft. 74 770 
= | Highway .. 0 ft. 23 «6 22 4 82 33 18 90 fi 530 
te | ‘a ee 30 Re 23 6 22 4 82 33 18 a 530 
9. pe es Ae ae 24 ,, 27 10 24 O _ 90 ,, 620 
19. as 20, 23 «6 2 4 82 33 18 90 ,, 530 
4, | Electric railway and road 30 ;, 28 46 20 1 7 27 2 220 ,, 2,060 
6. | Main line railway -| Double track 31 0 29 O 7? 72 S ft. A in. 2,000 
2. 
» i699 




















further along the canal were not changed. The 
various structures are, therefore numbered from 
! to 21, No. 2 being non-existent. 

The bridges can be grouped according to type, 
and we propose to deal with them in this way, 
rather than in rotation. The following types are 
represented : Swing bridges (2); Single leaf rolling 
lift (5); Double leaf rolling lift (1); Double 
single-leaf rolling lift (1); Vertical lift (11). The 
cancelled bridge No. 2 was also a vertical lift type 
structure. The bridge we have described as a 
double leaf rolling lift structure, consists of two 
leaves meeting in the centre of the fairway to 
form a continuous roadway, while that we have 
designated as a double single-leaf bridge is at the 
twin locks and consists of two single-leaf bridges, 
one over each chamber entrance, but operated 
together, 





bridges on the new canal. Both these are old 
structures, dating from before the war. But even 
by 1914 it had been decided that swing-bridges were 
not the best type to adopt, owing to the length they 
occupy on such structure as lock walls, and, if of 
the island type, of guard piers, fenders, &c. It was 
decided that trunnion or rolling lift bascule bridges 
offered advantages. It is not, therefore, proposed 
to deal with the swing bridges at length, for the 
obvious reason that they are not really typical of 
the present work. Bridge No. 8 is illustrated in Fig. 
846 herewith. This bridge was located at a point 
where originally the Guard Gates were to be placed, 
in which case its guide pier would have formed part 
of that work. It was decided later, however, to 
move the Guard Gates further south, and this bridge 
was, therefore, left isolated. It was completed in 
1915, and has been protected by gravity section guide 


piers. It carries the Niagara, St. Catherines and 
Toronto Electric Railroad over the canal by means of 
a single track through span. The main girders are 
| 220 ft. 8 in. long from end bearing to end bearing. 
They have a height of 36 ft. at the centre and 31 ft. 
|at the end, and are centred 19 ft. apart. The 
| main girders are extended at the ends by means of 
| light lattice framing carrying the trolley wires. 
| The centre pier on which the roller track is placed, 
|is 52 ft. 3 in. wide and 265 ft. long. It tapers 
| towards the ends to a width of 41 ft., the ends 
| being struck to a radius of 20 ft. 6 in. 
| The second swing bridge is a structure dating 
| from 1910. It is Bridge No. 15 and was illustrated 
/in our issue of November 22, 1929 (page 669), 
| and is shown again in Fig. 847, herewith. It 
carries, and was built by, the Michigan Central 
| Railroad and the Toronto, Hamilton and Buffalo 
| Railway (C.P.R.) across the canal. When installed, 
| it was intended to work, if possible, into a future 
| reconstruction scheme, and was so located that, 
| without it being disturbed, it has been feasible to 
provide channels on both sides of the pivot pier, 
| a single channel on one side only having served up 
| till the present. Additions to wing walls and the 
| provision of new fender work have been necessary. 
|The bridge consists of two main through girders 
| 260 ft. long between end bearings, and centred 
31 ft. 8 in. apart. It accommodates two standard 
gauge railway tracks. The island pier of mass 
| concrete is octagonal in shape and 42 ft. across the 
| flats. The abutments are gravity section walls, 
| 37 ft. long facing the water, with gravity wing walls, 
| running at right angles from these to a distance of 
| about 54 ft. The island pier, in this instance, is pro- 
tected only by timber piling and fenders. The 
fender structure, provided with a concrete nose at 
each end, is 45 ft. 7 in. wide. Wing fenders of 
| timber and piling protect the abutments. 

Until some time after the war little was done in 
| the way of coming to a decision with regard to the 
| other bridges, but in 1923 the Chief Engineer of the 
| Department was authorised to arrange for calling 
for competitive designs covering bridges of the 

|rolling lift bascule, heel trunnion bascule, and 
vertical lift, types. Mr. W. A. Bowden, the then 
Chief Engineer, entrusted the preparation of the 
necessary specifications, plans, &c., to Mr. F. E. 
Sterns and Mr. M. B. Atkinson, of the Ship 
Canal staff, and when ready these were issued. 
The designs submitted were considered by a board 
consisting of Col. C. N. Monsarrat, of Montreal, 
sitting with Messrs. Sterns and Atkinson, the report 
being submitted to Col. A. E. Dubuc, the present 
Chief Engineer of the Department. Awards were 
then placed covering the preparation and supply of 
plans and details, calculations and data, and assis- 
tance in building and erection, as follows :—With 
the Scherzer Rolling Lift-Bridge Company for the 
double-leaf bridge No. 4; and with Messrs. 
Harrington, Howard and Ash, for six rolling lift 
bridges and 12 verticallift bridges. As the designing 
work of these firms progressed, the tenders for the 
bridges themselves were invited and the contracts 
placed. These included 7 rolling lift bridges and 2 
vertical lift bridges with the Hamilton Bridge 
Company, Hamilton, Ontario ; 8 vertical lift bridges 
with the Canadian Bridge Company, Walkerville, 
Ontario; and one vertical lift bridge with the 
Dominion Bridge Company, Lachine, Quebec. 
Among the general conditions laid down in con. 
nection with these bridges, with regard to design it 
was specified that Cooper’s E60 loading should be 
worked to for railway bridges. With regard to 
stability, a train load of 1,200 lb. per lineal foot on 
one track was taken as the basis. Impact stresses 
for live loads were computed by the formula 
0 ae i? in which I is the impact value to 
be added to the live load stress, S the computed live 
load stress, and L the length in feet of the portion 
of the span loaded to produce maximum stress in 
the member. For stringers L was one panel length, 
and for floor beams two panel lengths. For bridges 
providing for electric railway or car traffic, I was 
15,000 
30,000 4 L2" 
account had to be taken of the longitudinal force 
produced by braking. This was calculated for 














taken as equal to S For railway bridges 
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lengths up to 400 ft. by the formula T = } (4 — L)* 
+ 10, where T = the longitudinal force in per- 
centage of live load on one track, and L = the 
effective loaded length of structrue in 100-ft. units. 
The force was taken as applied 6 ft. above the 
base of the rails, and on one track only. 

For the rolling-lift bascule type of bridge the 
stresses were calculated for the four cases :—Case I. 
Dead load only; bridge in all positions which 
might give maximum tensile compression stresses 
in each and every member. Case II. Dead load 
only ; bridge closed. Case III. Wind load only ; 
bridge in any position, the wind load being taken 
as 30 lb. per square foot. Case IV. Live load 
only ; bridge closed, the live load being so placed 
as to produce maximum stress in every member. 
* The following combinations were also taken into 
account :—(a) Case I + 25 per cent. for impact, 
together with increments for reversal, effects of 
machinery stresses, &c. (b) Case I with Case III, 
bridge in any position but not moving. (c) Case IT 
with Case IV, including increments for impact, 
reversal, &c. Combinations allowed for in connec- 
tion with power requirements included opening in 
normal time against normal resistances together 
with a wind load of 2} lb. per square foot on the 
floor plane acting normal to the floor ; and opening 
in twice normal time against normal resistances, 
together with a wind load of 10 Ib. per square foot 
on vertical projected area, and an ice load of 2% Ib. 
per square foot of floor area. 

The following unit stresses were worked to in 
pounds per square inch :—Structural steel: Axial 
tension, 16,000; axial compression, 12,500 or 


15,000 — 50 * on gross section of columns, and 


16,000 — 150 & for flanges. Direct compression on 


steel castings, 14,000 ; ditto on iron castings, 10,000. 
Bending—in extreme fibres of structural steel, 
16,000 ; pins, 24,000; steel castings, 12,000; iron 
ditto, 3,000. Shear—in structural steel, 10,000 ; 
pins and power-driven shop rivets, 12,000; ditto 
field rivets, 10,000; hand-driven field rivets, 
8,000; plate girder webs, 10,000. Bearing pres- 
sure—on structural steel, 24,000 ; pins and power- 
driven shop rivets, 24,000; power-driven field 
rivets, 20,000; hand-driven ditto, 16,000. 

Table XI, page 581, gives particulars of the rolling 
lift bridges. Nos, 4 and 6 have been separated from 
the remainder, as they differ from the general type. 

Of the single-leaf rolling-lift bascule bridges, three, 
Nos. 3, 7 and 19, it will be seen, are similar, being 
highway bridges providing a road width of 20 ft., 
with 80-ft. fairway between the piers. A fourth 
bridge, No. 9, provides a 24-ft. highway, while 
No. 1 is a combined road and single-track railway 
bridge. It is the heaviest bridge of its kind, and 
we propose to take it as typical of the group. 
Bridge No. 19 has a footpath on each side, while 
Nos. 1, 3, 7 and 9 have one on one side only. In 
the latter cases cast iron blocks are bolted to the 
opposite girder, for purposes of balance. 

Bridge No. 6 consists of two single-leaf rolling lift 
spans, for a double-track railway. Each span is 
designed on lines similar to the foregoing, and the 
machinery arrangements are similar. The control, 
however, differs. It will nevertheless be convenient 
to treat all these as belonging to one class. 


(To be continued.) 








MARKING OF IMPORTED ELEcTRICITY METERS.—The 
new draft Order-in-Council concerning the marking of 
certain descriptions of imported electricity meters, 
which has recently been laid before Parliament by the 
Board of Trade, will be published shortly, and copies 
will be purchasable from H.M. Stationery Office. 





Lonvon BvurILpine Act, 1930.—The London County 
Council has appointed an advisory committee to consider 
and report to the Council regarding any necessary amend- 
ments to the London Building Act, 1930. Definite 
“eg age for the amendment of the Act will be weleomed 

y the advisory committee. Such proposals, which 
must be in writing, should be accompanied by sufficient 
explanations, and be addressed to the Clerk of the Coun- 
cil, County Hall, Westminster-bridge, S.E.1, as early as 
possible, and in any case not later than the dates men- 
tioned below. With regard to Parts I to IV, the latest 
date for submitting suggestions is May 31 next; for 
Parts V and VI, and the Ist, 2nd, and 3rd Schedules, 
it is June 30; for Parts VII to IX, itis July 31; for 
Parts X to XIII, it is September 30 ; and for Parts XIV 
to XVII, and the 4th and 5th Schedules, it is October 31. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS ; NORTH-WESTERN 
BRANCH. 


A MEETING of the North-Western Branch of the 
Institution of Mechanical Engineers was held at 
Manchester, on Thursday, April 16 last, with Mr. H. L. 
Guy in the chair, when a paper on “ Post-War Land 
Turbine Developments ” was read by Mr. C. D. Gibb, 
B.Eng. (Member). In introducing the author, Mr. Guy 
said that the author’s directorship of the firm of Messrs. 
C. A. Parson and Company, Limited, would serve as 
an adequate introduction the world over. 

In subsequently opening the discussion, Mr. Guy 
said the paper constituted an able résumé of the prob- 
lems which had, for the last ten years, been agitating 
designers and constructors. He emphasised the loss 
sustained by the profession in general by the death of 
Sir Charles Parsons, the author’s chief, whose achieve- 
ments reflected honour on this country, and which 
it would be impossible to overvalue. 

The discussion was opened by Dr. Gerald Stoney, 
F.R.S., who expressed his appreciation of the author’s 
reference to the work of the Nozzles Research Committee. 
The total cost of this investigation had been about 
8,0001., but it had led to improvements in impulse tur- 
bine design equivalent to a saving in fuel costs estimated 
at 50,0001. per annum. So far as reaction blading was 
concerned, it seemed that the design got out for blading 
by Sir Charles Parsons, in 1896, could hardly be 
improved upon, at least in the case of low steam 
velocities. It was further noteworthy that Sir Charles 
had, in 1884, maintained that steam speeds should be 
low, and, in 1888, he proposed the plan, now popular, 
of dividing up the turbine into two sections, a H.P. 
section of small diameter and a larger L.P. section. The 
introduction of progressive feed heating and of reheat- 
ing the steam had led to disagreements as to the proper 
criterion for reckoning steam turbine efficiencies. With 
simple feed heating, the late Capt. Sankey had suggested 
that the heat drop should be calculated from the 


formula : ee ee ee 


where H, and 9, represented, respectively, the total 
heat and entropy of the steam as supplied, whilst hy 
represented the total heat, ¢ the entropy of water 
at the feed temperature, and t, was the absolute tem- 
perature of water at the freezing point. On this basis 
the efficiency ratio of the Deptford plant, taking one 
of the results tabulated in the paper, came out as 
81-7 per cent. at the turbine coupling. Vacuum could 
not well be increased beyond present limits, since it was 
commercially impracticable to have a temperature 
difference of less than 22 deg. F., between the steam 
and the circulating water. The gain due to the raising 
of the initial pressure was higher than could be secured 
by raising the steam temperature, and with good drain- 
age, which would ultimately be effected, the wetness loss 
and blade erosion would be avoided. Nearly all turbine 
troubles were due to temperature, high pressures, per se, 
causing little trouble. He doubted if reheating of the 
steam would become universal, since the complication 
and cost were very great. For his own part, he would not 
be afraid of 20 per cent. wetness in the exhaust, and 
he agreed with the usual American practice of keeping 
the initial steam temperature below 750 deg. In any 
case, it must be remembered that the cost of coal and 
the interest charges on the power station costs were 
about equal, and that the actual cost of producing a 
Board of Trade unit was about one farthing, whilst the 
consumer was charged from 1d. to 6d. per unit. It was 
therefore urgent that distribution costs should be 
reduced. 

Mr. L. S. Robson said that, amongst the many 
points raised in the paper, he would discuss only that 
of dise vibration, the difficulties connected with which 
were just as easily avoided by correct design as were 
those connected with the critical speed of shafts. 
A mathematical analysis of the problem had been 
published by Stodola in 1914, but, owing to the war, 
attracted little attention; otherwise less trouble would 
have arisen in 1919 and subsequently. The Metro- 
politan-Vickers Company had investigated the matter, 
both analytically and mathematically. In the case 
of a shaft, vibration could be avoided either by using 
a stiff shaft having its lowest critical speed well above 
the running speed, or, alternatively, by employing a 
flexible shaft and running it at a speed between two 
of its critical speeds. Disc vibration could be avoided 
similarly, either by using a stiff disc having critical 
speeds all lying well above any of the periods of the 
impulses to which it might be subjected, or by employ- 
ing a flexible disc with natural periodicities differing 
from those of any of the probable impulses. The 
stiff disc solution had been adopted by the speaker’s 
firm, and he could state, authoritatively, that no 
trouble had ever arisen with a turbine designed on 
this principle. One advantage of this solution was 
that it was unnecessary to consider the running s 
since the centrifugal forces developed increased the 


. 





natural periodicities of the disc and thereby its margin 
of safety. With flexible discs, this no longer held, 
since, if the margin of safety were increased with respect 
to the lower periodicity, it was lowered with respect 
to the higher. In defence of the flexible disc, it had 
been suggested that stiff discs were costly, the wheels 
were heavier, and the shaft longer and hence larger in 
diameter, but experience proved that the stiff disc 
was economical, even in the most competitive market. 
Disc vibration was seriously affected by temperature, 
and, in particular, by a temperature difference between 
wheel and hub. The results of some experiments 
made at Trafford Park, on this subject, and referred 
to by the speaker, are given in Figs. 1 to 4 and the 
accompanying tables on the opposite page. He added, 
that both the wheels had been considered insufficiently 
rigid, and scrapped. 

Mr. Midgley said that it might be of interest to note 
that some of the angle irons used for the condensers of 
the Chicago turbine of 1912 were so large that they had 
to be machined out of the solid. He mentioned that, 
at Liverpool, they were rather conservative in respect 
of temperature and pressure, and, for the present, 
proposed to run with a total temperature 75 deg. lower 
than that attributed to this plant in the author’s paper. 
He agreed with the author that circumstances seldom 
justified a back pressure of more than 1 in. of mercury. 
Designers often seemed to assume that, for machines 
to be run at a high load factor, the steam consumption 
might be based on a load factor of 60 per cent. or 
70 per cent., but experience showed that practically 
every machine put in to carry a base load was later 
on required to take the peaks. In this country, the 
maximum load on any undertaking was 180,000 kw., 
and, on this basis, a 50,000-kw. unit was a large machine, 
but, with the linking up of stations under the Act of 
1926, there would be a demand for larger sets. Whilst 
he admitted that large units, running at 3,000 r.p.m., 
had turned out millions of units without trouble, he 
did not like them, and he found that a number of 
operating engineers preferred 1,500 r.p.m. sets. 

Mr. Higgs-Walker said that the Metropolitan- Vickers 
Company had on order, in 1921, a single-cylinder 
machine running at 3,000 r.p.m., and rated at 17,500 
kw., the vacuum being 28-4 in. Tip speeds should 
be kept to the minimum necessary to provide the 
required leaving area. With the Baumann multiple 
exhaust, the leaving area for a given tip diameter was 
increased by 60 per cent., with a corresponding increase 
in the capacity or in the factor of safety. Indeed, 
designs had been got out for machines developing 
50,000 kw. to 60,000 kw. at a running speed of 3,000 
r.p.m. These had two exhaust openings, and the 
maximum tip speed was 1,065 ft. per second. With 
good design, the ratio of mean diameter to blade height 
might be 3 or 3-5, and good efficiency still obtained. 
In America, leaving losses of 5 per cent. to 6 per cent. 
at the economical load were accepted, whilst here, 
1 per cent. to 3 per cent. was the usual figure, and this 
was economical, since the consequent saving in fuel 
more than offset the increased cost of the turbine. 
The largest single-exhaust area for a 3,000-r.p.m. 
machine, quoted by the author, was 22 sq. ft., but the 
speaker’s firm had now one under construction with 
an area of 35-3 sq. ft. 

Mr. R. W. Bailey said that the commercial results 
of running with high steam pressures in America 
suggested that serious difficulties had been encountered, 
with a consequent reduction in the commercial efficiency 
of the plant. On the other hand, where, during recent 
years, high operating temperatures had been adopted, 
there had been no important trouble. He believed 
that, given good design, temperatures of over 850 deg. 
were practicable, and, as noted in the paper, the 
Detroit Edison Company were experimenting with a 
temperature of 1,000 deg. F., which might, perhaps, be 
exceeded. Creep was perceptible even with a tem- 
perature of 750 deg., and increased when this was 
raised. The consequent distortion, however, grew but 
slowly, and would not be enough to cause failure until 
long after the displacements had rendered operation 
impossible. The molybdenum steels constituted the 
most important contribution of the metallurgist to 
the problem of operating steam plant at high tempera- 
tures, and might prove valuable even at temperatures 
below 900 deg. F., the resistance to distortion being 
two or three times that of corresponding carbon steels. 
His firm had made comparative experiments of their 
normal cast iron and the Lanz-Perlit iron. The latter 
would be valuable if it enabled cast-iron to be employed 
at higher temperatures than were now possible. In 
the experiments referred to, however, in which similar 
castings were exposed to a temperature of 1,000 deg. F. 
for 700 hours, the creep was small in both cases, but, 
if anything, was less with their normal cylinder iron. 
Possibly the result would have been different had the 
metal been under stress. It was, he thought, better 
to anneal large forgings than to normalise them, since 
the latter treatment was ineffective in the interior of 
the forging where the conditions were worst. The 
normalising treatment gave the best results where the 
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cooling was most rapid, which was at the corners and 
ends of the forging, just where test pieces were usually 
taken. These might, therefore, convey too optimistic 
ideas as to the condition of the main mass. The 
Metropolitan- Vickers Company trepanned their forgings 
when rough machined, before the final heat treat- 
ment, and, in the case of turbo-generators, the core 
removed was replaced in the bore before the subsequent 
heat treatment, and the ends of the hole were plugged. 
After treatment, the physical properties of this core 
were examined. 

Mr. Norman Elce disagreed with the author’s view 
that the efficiency of impulse turbines was affected more 
by erosion than was that of the reaction type. The 
problem, he said, arose at the exhaust end, and here the 
blades used were of precisely the same character for 
both types of turbine. Drainage was easiest in compart- 
ment compounded turbines, and two methods of effecting 
this were represented in Figs. 5 and 6, the latter being 
the plan now in use by the Metropolitan-Vickers Com- 
pany. The water flung out by the centrifugal forces 
was caught in the space shown and drained off at some 
convenient point. Experiment showed that as much as 
50 per cent. of the total condensation could thus be 
collected. With regard to the smaller class of turbines, 
these were largely confined to stations remote from a 
power network or to works where process steam was 
required. The pressure of the process steam was con- 
trolled by a pass-out governor which was generally of 
the throttling type. His own firm, however, had now 


| quoting reference No. C.X, 3,478 in the case of France, 
introduced for this purpose a device by which the | and C.X. 3,504 in that of Siam. 


governing was effected by cutting nozzles in or out. 
Throttling losses were thus reduced. EXHIBITIONS AT THE SCIENCE Museum, SovurTH 

In replying to the discussion, Mr. Gibbs expressed his | Kenstncron.—Two interesting exhibitions are now on 
of the references made to his late chief by | view in the entrance hall of the Science Museum, South 





appreciation 
Dr. Stoney and Mr. Guy. Personally, he had had no | 
experience of disc vibration. In mounting discs on a 


Kensington, 8.W.7. The first consists of transparencies, 
illustrating the work of the National Physical Laboratory, 
while the other deals with the occurrence of earthquakes, 
and instruments used in their measurement, together 





shaft his practice was to lay the discs on the flat, heat 
them up by gas rings, and, this done, to lower the shaft 
into place, allowing it to go home by its own weight. On 
subsequent cooling there was an extremely small 
axial clearance between the discs due to contraction. 
He agreed with Mr. Midgley that no machine continued 
very long on a base load. In America, the useful 
life was put at five years, after which the turbine was 
regarded as out of date. As regards 3,000 r.p.m. 
machines, it was the sales manager who pressed these 
on designers who were frequently thus forced into 
unwelcome departures, but had of necessity to progress. | 
Mr. Higgs Walker had misunderstood him, in assum- | 
ing that he believed high tip speeds to be a measure of | 
efficiency. The maximum ratio of blade height to} 
spindle diameter was about one-third in the practice 
of his firm. The erosion shields on the inlet edges of the 
blades, which were mentioned in his paper, were put 
on without difficulty, although the blades were twisted. 
The shields were hot rolled, and put on in 3-in. lengths. 
They were rolled to shape, sand blasted, hardened, sand- 
blasted again, and then brazed on and air-cooled from 
the brazing temperature. In no case had any sign been 





with the records obtained at Kew from a number of 
recent earthquakes. Both these exhibitions will remain 
open until the end of June. 





DuLux SyNTHETIC-RESIN FINIsHING Patnt.—As the 
result of many years research, Messrs Nobel Chemical 
Finishes Limited, a subsidiary company of Messrs. 
Imperial Chemical Industries Limited, Millbank, London, 
8S.W.1, have produced a synthetic-resin finishing paint 
which, they claim, possesses greater durability and higher 
gloss than stoving enamels or oil paints. The vehicles of 
the new paint, which is known as Dulux, it is stated, 
are distinct chemical compounds and hold the pigment 
in place, without disintegration, for a much longer time 
than most oils, gums and resins. Severe tests in busy in- 
dustrial districts, on the sea coast, and under tropical con- 
ditions have been made, and have given satisfactory 
results. These materials are stated to resist the action of 
heat, alcohol, petrol and oils, and to be very resistant to the 
action of soap and washing compounds. They are obtain- 
able for application by spraying, brushing and dipping, 
and are recommended for such applications as structural 
steel bridges, railway equipment, machinery, &c., as well 
as for interior and exterior decoration. 
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NOTES ON NEW BOOKS. 


WuEN the first edition of the book entitled Fuel 
Oils and Their Applications, by Mr. H. V. Mitchell, 
appeared in 1924, we drew attention to the fact that 
the term “ fuel oils’ as here used only covered those 
oils which were burned under boilers for steam raising 
purposes or metallurgical or kindred processes. This 
comment needs repetition, since the term “‘ fuel” is now 
very generally used in connection with the oil employed 
in internal-combustion engines, and no reference, other 
than very incidental ones, is made to this form of 
application in the second edition of the book, which 
has now appeared, having undergone revision by Mr. 
A. Grounds. Further, it should be realised that the 
work is not a comprehensive treatise, but is designed 
to give a general introduction to the sources, classifi- 
cation, production, and use of fuel oils. From this 
point of view, the book should be useful to those engi- 
neers who have little acquaintance with the subject, 
and who, while wishing to extend their knowledge, 
do not require any elaborate detailed account. The 
description given of the various types of burners 
now in use is adequate and fully illustrated, but we 
wish that, in referring to the different leading uses of 
oil fuel, the reviser could have seen his way to add 
some more recent examples; thus, the data given 
relative to the oil-firing of locomotives seems to be only 
that which was available as far back as 1920, and, in 
connection with oil-firing at sea, the performance of the 
Aquitania in 1921 is cited. On the other hand, the 
chapter on colloidal fuels is brought up to the present 
time by a reference to a paper published in 1930. A 
short bibliography concludes the book, which is 
published by Messrs. Sir Isaac Pitman and Sons, 
Limited, London, at the price of 5s. net. 








Described as the international standard reference 
work on mines, and dealing with gold, diamond, copper, 
tin, platinum, silver, iron and other mines, collieries, 
and exploration and mining investment companies, the 
forty-fifth annual edition of The Mining Year Book 
has recently been published. The book contains 
particulars of some 1,420 mining and kindred companies, 
both British and foreign, arranged in alphabetical order. 
In each case the full title of the Company appears in 
heavy type, then follow the names of the directors and 
of the secretary, the address of the offices, the date of 
registration and the purpose of the company, and the 
capital and general financial situation of the concern. 
In many cases brief particulars regarding outputs and 
operating results are also given. A useful dictionary of 
mining and other terms is included at the commence- 
ment of the work, as are also tables showing the 
outputs of gold from the Transvaal, Rhodesian, West 
African, Australian, and Indian fields during recent 
years. At the end of the volume appear alphabetical 
lists of directors of mining companies and of mining and 
consulting engineers, mine managers and agents, 
coupled with the names of the companies with which 
they are connected. The work also contains a supple- 
mentary index of private or dormant companies and of 
concerns which have ceased to be of public or market 
interest. Several plans of mines and sketch-maps of 
mining properties are included in the volume. The 
directory, which was formerly known as the Mining 
Manual and Mining Year Book, is compiled by Mr. 
Walter E. Skinner, and is published by him, at 15, 
Dowgate Hill, Cannon-street, London, E.C.4, and by the 
Financial Times, at 72, Coleman-street, London, E.C.2. 
Bound, the price is 20s. net. 





When some two years ago, Professor B. F. Shields 
published his book, 7'he Evolution of Industrial Organisa- 
tion, it was recognised as a clear and useful statement 
of the several aspects of the subject with which he had 
elected to deal. The public has not been slow to 
appreciate the merit of the book, and, moreover, Sir 
Isaac Pitman and Sons, Limited, have now published 
a second edition (price 10s. 6d. net). In this the author, 
besides including somewhat later statistics, has added 
an account of several matters, which, for some reason, 
were not dealt with in the first edition. The most 
important of these is a new chapter, devoted to trade 
unionism, which seems to contain a fair and trustworthy 
summary of the origin and development of the trade 
union system in this country and also in Ireland. To 
the account of Industrial Landmarks, there is now 
added an analysis of the several varieties of co-opera- 
tive working, especially in this country, and a short 
account of the scope, both here and abroad, of the 
instalment-selling system, which has grown so rapidly 
during the last ten years or so. Other matters now 
dealt with include the systems of family allowances, 
both in this country and abroad, and the method of co- 
operative payment introduced by Messrs. Priestman. 
A short but useful account is likewise given of the 
general course taken in various countries in regard to 
rationalisation of industries. Speaking generally, the 
author seems to write primarily as a historian, expound- 
ing and distinguishing the various views that have been 





expressed on each subject, but sometimes leaving the 
reader to take his choice among them. The exposition 
is almost always clear and pointed, but sometimes the 
author creates difficulty for his readers in his anxiety 
to avoid repeating some word. Thus on page 51 the 
average losses of American motor-car dealers on open 
credit and on instalment selling are contrasted with 
the average percentage of “debts”? in department 
stores (what is meant being apparently bad debts), 
though the average losses and percentage of debts 
are only the same thing in different words. The 
contrast, which is based on figures of the United 
States Department of Commerce, shows the interesting 
result that while the stores make over three times the 
percentage of bad debts on instalment selling as they 
do on open account, the motor-car dealers make the 
same average loss on instalment selling (0-4 per cent.) 
as the stores do on open account, but more than twice 
that figure when they sell on open credit. It is not, 
of course, to be understood that Professor Shields is 
without his own opinions, or indisposed to give the 
readers guidance in the critical appreciation of the facts 
he puts before them. Where he does so, his criticism 
seems always to be helpful, and where he does not, he 
may fairly be thought to have done what is necessary 
by having brought out sharply the points at issue. 





Specialisation in engineering, as in other forms of 
human activity, often results in a tendency to ignore 
what is going on in other branches of the industry, 
and the growth in the number of technical institutions 
further fosters this tendency by concentrating the 
attention of members on the work of their own parti- 
cular organisation. A corrective to this tendency is 
the publication in a single volume of a list of the papers 
read at the several institutions, so that what has been 
done by them during any one year may be seen at a 
glance. A useful compilation of this nature appears 
in the 48th annual issue of the Official Year-Book 
of the Scientific and Learned Societies of Great Britain 
and Ireland, published by Messrs. Charles Griffin and 
Company, Limited, London, at the price of 18s net. In 
the section devoted to mechanical science and architec- 
ture, particulars are given of some 70 institutions 
and associations covering practically every engineering 
activity. These particulars, in addition to giving, in 
many cases, the titles of papers read in the past session, 
and their authors, also include details of membership 
fees, names of officers, headquarters address, and so 
forth, all of it information which is likely to be useful 
in some way or other, e.g., in the case of an engineer 
moving into a district new to him and desirous of 
getting in touch with a local organisation. The book 
has, as will be gathered from its title, a much wider 
range than the above remarks may suggest, for every 
recognised society for the study of science and art, 
using the terms in a catholic sense, finds a place in one 
or other of its 14 sections. It has therefore a very 
wide interest, and forms a valuable work of reference 
generally. 





After a period of neglect lasting far too long, the 
subject of boiler firing from the point of view of economy 
is receiving more attention, as witnessed by the number 
of books on it which have appeared since the war. One 
of the latest additions to this literature is a Boiler 
House Manual, by Mr. R. Frisby, published by Messrs. 
Crosby, Lockwood and Son, London, at 2s. 6d. net. 
This book is true to its title in one particular at all 
events, as it is a handy little volume which can be 
slipped into the coat pocket. The sub-title, “‘ Hints, 
Table and Formule for Boiler House Attendants,” 
may, on the other hand, be challenged, as a large part 
of the matter is quite beyond the capacity of the average 
stoker. This does not mean that its general utility is 
thereby affected, but only that the term “‘ attendants ” 
must be read to include the responsible engineer in 
charge of the steam-raising plant. This individual 
will find in the book some very useful material arranged 
in a readily accessible form, and the presentation of 
the formule and tables for striking a heat balance may 
be unreservedly commended. The tabular arrange- 
ment of the notes on boiler house instruments and boiler 
house operations and effects is also good and concise, 
while the book contains such necessary standard data 
as to temperatures, pressures, &c., as will render refer- 
ence elsewhere, in making calculations, unnecessary. 
One or two of the original tables, however, would be 
the better for some explanatory foot notes. Table 11, 
for example, is practically unintelligible, as it stands, 
and the reference to a previous article of the author’s, 
from which it is taken, is incorrect. Finally, it may 
be said that the chapter on firing methods for Lancashire 
boilers is the part best suited for the boiler attendant 
when this word is read as stoker. 








AUSTRALIAN OVERSEAS TRADE.—During the period of 
eight months from July,!1930, to February, 1931, the value 
of imports into Australia totalled 47,231,5301. The value 
of exports during the same period totalled 65,850,878/. 





THE LATE MAJOR H. M. LEAF. 


Magor Henry Merepits Lear, D.S.O., who died 
as a result of a motor accident on Thursday, April 23, 
was well known to what is now becoming the older 
generation of the Corps of London Electrical Engi- 
neers as a painstaking and energetic company and 
commanding officer. On the formation of the Corps by 
John Hopkinson in 1899, he became one of the original 
officers, and saw service under Colonel Crompton in 
South Africa. At the conclusion of hostilities he 
devoted a considerable portion of his spare time to 
the ordinary duties of a Volunteer and Territorial 
officer, and commanded the unit with conspicuous 
success from 1910 to 1914. By the irony of fate, 
however, his tenure of command expired only a few 
weeks before the Great War broke out, though he 
quickly obtained employment with the Royal Naval 
Division and took part in the Antwerp expedition as 
a captain of the Motor Transport Company. In the 
following year he joined the Royal Marine Artillery, 
and, until he was wounded, played a considerable part 
in the organisation of the transport of that arm, work 
for which he was promoted to the rank of major and 
received the Distinguished Service Order. 

Major Leaf was born on October 18, 1862, and was 
educated at Marlborough, Cambridge and University 
College, London. He served his time as a pupil with 
Messrs. Crompton and Company, Chelmsford, and was 
employed by them on the erection of the electric 
lighting plant in the Vienna Opera House and of the 
generating stations at Le Mans, France, and Gothen- 
burg, Sweden. In 1892, he became a manufacturer on 
his own account, during which time he installed a 
number of electric-lighting plants in factories and 
private residences. Subsequently he commenced 
practice as a consulting engineer, in partnership with 
his brother, his energies being mainly directed to 
giving advice on the installation of plant in large 
country houses. 

Major Leaf was elected a member of the Institution 
of Mechanical Engineers in 1889, and of the Institution 
of Electrical Engineers in 1911. He became an 
associate-member of the Institution of Civil Engineers 
in 1898. He was the author of an excellent text- 
book on Internal Wiring of Buildings. 








CANADIAN HyprRo-ELECTRIC DEVELOPMENTS.—A total 
of 500,000-h.p. is provided for in the hydro-electric 
extension schemes at present being undertaken by the 
Beauharnois Light, Heat and Power Company, on the 
St. Lawrence. It is expected that the first 200,000-h.p. 
will be in operation by October 1, 1932. 


Directory oF PAPER Makers.—The 1931 issue of the 
Directory of Paper Makers of Great Britain and Ireland 
constitutes the fifty-fifth annual edition of that work. 
As was the case in previous issues, the volume opens with 
an alphabetical list of paper and millboard makers. In 
each case the full name and postal address of the firm 
are given; then follow telegraphic address, telephone 
number, a list of the principal products of the concern, 
the capacity of the plant employed, the nearest station, 
and the London office. Other sections of the directory 
comprise lists of paper enamellers, surfacers, and 
gummers; manufacturers of foil, waxed papers, cards, 
pasteboards, and pulp-ware ; paper makers’ representa- 
tives and paper agents; London wholesale stationers ; 
and watermarks and trade names employed by paper 
makers and stationers. Alphabetical, numerical, and 
geographical lists of individual paper mills are also 
included, as are lists of standard names and sizes of 
papers and boards, a brief outline of paper-trade customs, 
and maps showing localities in which paper mills are 
situated. As befits such a publication, the directory 
is well printed on good paper; it is published, price 5s. 
net, by Messrs. Marchant, Singer and Company, 47, 
St. Mary Axe, London, E.C.3. 


CHEMICAL ENGINEERING AND CHEMICAL CATALOGUE.— 
While it is described as a catalogue of heavy and fine 
chemicals, raw material, machinery, plant, and equip- 
ment applicable to the production industries, the Chemical 
Engineering and Chemical Catalogue is, in effect, a 
directory and a reference work combined. The seventh 
edition has recently been published, and this, as hereto- 
fore, contains alphabetical lists of the names and addresses 
of chemical manufacturers and engineers; a classified 
index of chemicals and plant, which this year is also 
given in French; a list of trade names and marks; an 
index to the industrial applications of various chemicals 
and plant; a long and informative section of tables 
and miscellaneous technical data, and a list of technical 
and scientific books. The first 130 of the 422 odd page: 
contained in the volume are devoted to illustrated descrip- 
tive matter in which are given data, specifications, tables 
of sizes, and particulars of the specific uses of materials 
and plant. In this section the firms are arranged in 
alphabetical order. The name of the concern appears 
at the top of the page in heavy type, and under this'a 
| brief description of the activities of the company. Then 
follow the addresses of the head office, works, branches, 
and, finally, the descriptive matter already referred to. 
The volume, the price of which is 15s. net, is edited by 
Dr. D. M. Newitt, and is published by Messrs. Leonard 
Hill, Limited, 231-232, Strand, London, W.C.2. 
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Fie. 3. 


A COMPLETELY-CAST PELTON 
WATER TURBINE. 


WE illustrate in the accompanying figures a Pelton 
water turbine which, though not large, is an excellent 
example of modern foundry technique in that the runner 
is cast in a single piece from dry sand cores. The result 
is that this new design of turbine enables the buckets 
to be more closely pitched than was possible with the 
old method of bolting the buckets to the disc, and the 
efficiency of the turbine is very considerably increased. 
The buckets have perfectly smooth internal surfaces 
and are cut away at the centre of the front lip, so that 
the jet entering at this point is not cut into by the lip. 
The turbine has been supplied by Mr. Percy Pitman, 
25, Victoria-street, London, S.W.1, to Messrs. Glen- 
tield and Kennedy, Limited, Kilmarnock, as an emer- 
gency valve operating unit for that firm’s pipe line 
on the Grampian hydro-electric scheme. The form 
of the buckets is best seen in Fig. 3, but for the general 
construction of the turbine Figs. 1 and 2 should be 
referred to. The housing is split on the centre line to 
afford ready access to the runner, the ball bearings, of 
the Skefko self-aligning pattern, being bracketed out 
from the sides. The shafts are provided with centrifu- 
gal intercepting rings running in recesses in the housing, 


electric motor, and the other by the Pelton wheel, 


| the latter being provided as a stand-by apparatus 
|in event of the failure of the electric supply. A 


Pelton turbine, by reason of its essential simplicity 
and its ability to stand for long periods without 
getting out of order and so failing to start, is par- 


‘ticularly suited for stand-by duty wherever water 


pressure is available. The pumps run at 250 r.p.m. 
and deliver 350 gallons of oil per hour at a pres- 
sure of 300 lb. per square inch. The bore is 1} in. 
Their function is to charge accumulators with oil and 
air for operating the balanced disc valves of the pipe 
line. 

The accumulators are of such a capacity as to 
allow a valve to be operated four times without requir- 
ing to be re-charged, the air in them expanding during 
operation and, falling from a pressure of 300 lb. 
per square inch at the commencement, finishes after 
two complete cycles, i.e., four separate movements of 


| the valve, at a pressure of 250 lb. per square inch. 


The pumps will deliver both oil and air, either separately 
or combined, a snifting valve being provided for the 


| admission of the air. 








AUTOMOBILE ASSOCIATION HANDBOOK, 1931-32.— 
The main section of The Automobile Association Hand- 


these recesses being provided with drains to run back | book, 1931-32 consists of a list of appointed hotels and 
any water which has leaked through. The needle | garages in Great Britain, tabulated alphabetically under 
18 hand controlled and has a discharge orifice 1} in. in| England and Wales and Scotland. Other sections in the 
diameter. The turbine is designed for a working head | handbook contain detailed particulars of the services 


of 50 ft., and, at a speed of 800 r.p.m develops 2 brake | 
horse-power. 

The shaft is geared to a small Stothert and Pitt 
rotary pump as shown in Fig. 4. There are two of 
these pumps for each unit, one being driven by an 


available to members of the Association, and the book 
closes with a series of sectional maps gf Great Britain, 
showing patrolled roads, A.A. officés and roadside 
telephone boxes, &c. The volume is published by The 
Automobile Association, Fanum House, New Coventry- 
street, London, W.1. 


TURBINE. 
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SOME MODERN EXAMPLES OF 
AIR HEATERS.* 
By W. H. Howpen. 


THE purpose of the paper is to present some examples 
of air-heater installations recently fitted to vessels, 
which will indicate the lines of modern developments 
in this important branch of boiler economy in marine 
practice. These examples are divided into two 
sections—viz., air heaters and fans, a combination of 
these comprising the installation. They include three 
Babcock and Wilcox boilers working with powdered 
fuel, coal, and oil, respectively, one oil-fired Yarrow 
boiler, two examples of the Ljungstrém type of air 
heater with coal and oil respectively, and three examples 
of the corrugated-plate type of heater, one with 
powdered fuel and two with coal. 

Fig. 1, page 586, shows the primary reason for the use of 
air heaters with boilers. This shows the percentage gain 
in economy to be derived from the extraction of the 
waste heat from the exhaust gases, indicating that the 
lower the funnel temperature can be kept, the greater 
will be the economy of the boiler installation. In 
order to make a true comparison, it is necessary to 
reduce the various heater performances to a con- 
venient basis which is that of heat transmitted per 
hour per degree-difference in temperature between flue 
gases and air, as otherwise the heater operating 
between the widest temperature range from air inlet 
to gas inlet would appear to give the best results. 
This primary feature viz., the rate of heat trans- 
mission per square foot of heating surface per degree 
difference—is closely allied to the heat recovered per 
horse-power expended in overcoming the air resistance 
through the heater. These two features are inter- 
dependent, as with increased air and gas speeds causing 








increased power requirements, the same amount of 
heat can be recovered from a reduced surface. Weight 
and space occupied are other important factors. The 
weight may determine the position of the heater, and 
the space available may be the limiting factor in 
determining the maximum: heat recovery obtainable 
from any given type of heater. In war vessels, weight 
and position are of great importance from the displace- 
ment and stability view-points. Another considera- 
tion is that an air heater, in providing cooler uptakes, 
lessens the expense in providing lagging to protect 
cabins and state-rooms from heat radiation in warm 
climates. 

The results obtained from the various heaters mentioned 
above are shown in Tables [ and II, on page 587. 
At the foot of Table I are shown quantities of heat 
recovered in the various installations, expressed as 
percentages of the heat available in the flue gases 
entering the heater, and also as a percentage of the 
total heat supplied in the fuel. The Ljungstrém type 
of heater, with a total length of 6 ft. 3 in. and heating 
elements 2 ft. 114 in. long, gives a higher heat recovery 
than a 16-ft. tubular heater, and that a corrugated-plate 
heater with heating elements 3 ft. 6 in. high, installed 
in a Scotch boiler, recovers more heat than a tubular 
heater 11 ft. high with 23-in. tubes, but somewhat less 
than the heater of 16 ft. with 2-in. tubes fitted to the 
Yarrow boiler. The percentage of heat recovered in 
the different heaters in relation to the total amount of 
heat put into the boiler by the fuel varies from 4 per 
cent. to 10 per cent. The air heater, as a section of 
the boiler unit, being responsible for the recovery of 
10 per cent. of the total heat, must be considered an 
essential component of the plant, and, with the high 
saturation steam temperature accompanying increased 





* Paper read before the Institution of Naval Archi- 
tects, London, on Friday, March 27, 1931. Abridged. 
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boiler pressures, the air heater has become an out- 
standing feature in boiler efficiency. In only one 
case, that of the 4-ft. tubular heater, does the funnel 
temperature exceed the saturation temperature of 
the steam in the boiler, the lowest being in the 
Yarrow boiler, where the exhaust gas temperature is 
273 deg. F. 

The heat transmitted per square foot of heating 
surface shows wide variation, and, in general, the 
higher heat transmissions per square foot of surface 
are accompanied by lower amounts of heat recovered 
per horse-power expended in delivering the air through 
the heater, i.e., the greater the heat transfer per square 
foot, the greater is the power required to overcome 
resistance. Examining the amount of heat recovered 
per horse-power expended on the air, one outstanding 
feature is common to the various installations—viz., 
the small proportion of fan power expended in relation 
to the total heat recovered in the air heater. This 
will be clear on considering that an air horse-power 
hour requires a theoretical heat consumption of 2,551 
B.Th.U. Assuming a motor-driven fan having an 
overall generator, motor, and fan thermal efficiency of 
10 per cent., then one air horse-power-hour is produced 
by the expenditure of 25,000 B.Th.U., which mean 
about 2 Ib. of coal, or 1-3 Ib. of oil per hour. These 
relative figures are shown on items | and 2 on Table IT. 
Taking some examples of the heat requirements for fan 
power to drive the air through the heater, as a per- 
centage of the heat recovered by the air heater, it is 
found that for installations *“‘ A,” ‘ D,” “FF,” and 
‘*G,” the heat requirements of the fan are 0-348, 
4-12, 2-24, and 2-34 per cent., respectively, of the 
heat recovered within the air heater. If expressed as 
percentages of the fuel supplied to the boilers, these 
figures reduce to 0-348 per cent. of 4-25 per cent., &c., 
giving 0-015 per cent., 0-230 per cent., 0-206 per cent., 
and (0-172 per cent. of the total heat in the fuel, show- 
ing that even when high heat recoveries are obtained 
from the air heaters, the heat outlay for fan power is 
negligible, as even in the installation having the greatest 
air resistance, the data show that the increase in fuel 
requirements for the fans is less than one-quarter of 
1 per cent. This heat for the fan requirements is to 
overcome the resistance through the heater only, and 
does not cover for the other forced-draught require- 
ments, such as the losses through the ducts, furnace 
fronts, fuel-bed, and boiler, &c., which occur without 
an air heater. 

The heat recovered per cubic foot of space occupied 


is highest in the Ljungstrém type of heater, the figure. 


for one instance being more than twice that for the 
other types of heaters. This feature is, to some extent, 
offset by the fact that this heater may have to be 
accommodated above the boiler, but even in such cases, 
the headroom required for boiler and heater compares 
favourably with the other types. There is also some 
disinclination to employ a heater, with moving parts, 
in a boiler-room on board ship. This prejudice has 
been overcome in the vessels fitted with this type of 
heater, and there seems to be no doubt that, taking all 
considerations into account, the Ljungstrém heater is 
the most efficient heat-extracting apparatus at present 
available. 

In considering the question of fans for marine 
boiler plant, one design of fan is not applicable to 
every class of work, as the different problems con- 
nected with mechanical draught require different fan 
characteristics. The trend of boiler-room design on 
the large express liners is towards the practice followed 
in the boiler-house of land generating stations. One 
of the first conditions required from any fan is efficiency 
over the range of output through which the fan is 
required to work. For the forced-draught fan it is 
of importance that, within this range, the fan should 
be capable of giving as nearly as possible a constant 
volume against a constant output of steam required 
from the boiler, in spite of a varying resistance in the 
system, as, for example, through the fuel bed in the 
case of coal-fired boilers. The fan must be such as to 
oppose a decrease in volume brought about by a 
higher resistance, and, on the other hand, to oppose 
an excess of air when the resistance decreases, 7.v., 
it is most desirable that the pressure-volume charac- 
teristic of the fan for this work should be steep. 
Another factor bearing on the design of fan is the 
kind of drive which is to be used. In many vessels, 
where exhaust from the auxiliaries is used for various 
heating purposes, the fans are driven by steam engines 
and run comparatively slowly, while in the larger 
vessels, where electric motors or turbines are used, 
higher fan speeds are murt suitable. For these two 
cases the design of fan should be ditierent. 

The air pressure produced by the fan being dependent 
among other things on the tip speed, and the design of 
the blades, it is necessary, in the case of the slower 
speed fans, to design the blade to give the required 
pressure at the comparatively low tip speed. For the 
high-speed fans, the blades must be so designed as to 
permit this high speed without generating too high a 





pressure. 


In the higher speed motor-driven fan it | of the fan, which when installed may fall far short of 


is also desirable that there should be a maximum limit | its output on the test bed. 


to the load which can be put on the motor, and that the 


Fans may be conveniently classified by considering 


horse-power characteristic should be self-limiting, | the direction of the blade curvature at the periphery 


otherwise there is a danger of the motor being damaged | of the fan wheel. 


Figs. 2, 3, and 4 give the charac- 


if the fan is overloaded by being run against resistances | teristic curves for fans having forward-thrown, back- 
much lower than those for which it was designed. ! ward-thrown, and radial blade-tips, respectively. The 


The higher gas velocities which are being found 


Fig.7. 
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economical in modern boiler installations, especially 
water tube, have led to the introduction of the induced- 
draught fan which takes care of the resistance in the 
system in the boiler, air heater, and uptakes, giving a 
balanced draught in the region of the combustion 
chamber. 

The necessity for the steep pressure volume charac- 
teristic is not so pronounced with induced draught as 
the considerable fluctuations in pressure with which 
the forced-draught fan may have to deal do not exist 
on the funnel side of the grate. One of the most 
essential requirements for this duty is that the fan 
must be suitable for service in dust and soot. A 
correctly designed blade will be practically self-cleaning, 
whereas a blade very suitable for high-speed forced- 
draught work would be almost certain to collect dust 
and throw the fan out of balance, with consequent 
vibration. The inlets to induced-draught fans must 
be given very careful consideration in the drawing 
down of the uptake designs. A constricted or badly- 
shaped inlet may completely upset the performance 





first is light in weight, and occupies small space, but 


Fig.3. S.N.D. Static no Delivery 


170 


~ 
S 
S 


-) 
S 


80 


70 


60 


50 


40 


Pressure Efficiency Horse Power 





0 10 20 30 40 50 60 70 80 90 100 
(2572.C.) Per Cent Wide Open Voluune 

“ENGINEERING” 
Fig.4. S.ND.= Static no 





110 
100 
90 
80 
70 
60 
50 
40 


30 


Pressure Efficiency Horse Power 


10 


| 
| 


20 30 40 50 60 70 80 90 i100 
Per Cent Wide Open Volume 


“ENGINEERING 


0 10 
(2572. D) 


from forced-draught considerations it is not so satis- 
factory. If the fan be arranged to work in the range 
of its highest efficiency it is in an unstable region as 
far as the pressure and volume are concerned, 7.¢., if 
the fan is required to give a slight increase in pressure 
this may upset the conditions to such an extent that. 
before the fan can build up the necessary pressure, the 
operating point on the characteristic has receded along 
the curve until the volume is reduced by actually more 
than 50 per cent. This peculiarity almost precludes 
this type of fan from being used satisfactorily in parallel 
as they are then very liable to hunt, which, in an extreme 
case, would mean that the air from the fan giving the 
higher pressure at any moment would be blown back 
through the fan giving the lesser pressure. Fans of 
this type can only be used for forced draught if they 
are working at a point on the efficiency curve, where 
the corresponding pressure volume characteristic is 
steep, but with these fans such a point can only be 
found at low efficiencies. For induced-draught work 
also this fan suffers from sensitiveness to intake condi- 
tions, and the addition of intake trunks may have a 
very detrimental effect on its performance. 

The fan of Fig. 3 has backward-thrown blade-tips, 
and is probably the ideal fan for forced-draught 
conditions where high-speed drive is permissible. It 
has the highest efficiency of any type, it operates well 
in parallel, and it has a self-limiting horse-power 
characteristic. It also fulfils requirements as regards 
the relationship between the volume and _ pressure 
within the range of output, volume, and water gauge 
in which the fan will work. This can be seen from 
the steep pressure curve, which is found within the 
range of highest efficiency. As an induced-draught fan 
this type is not suitable, the blade form permitting 
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the accumulation of deposit on the underside of the 
blade; also the pressure curve may be too steep to 
allow of much over-volume capacity, which may be 
a desirable feature, due to the possibility of leakage in 
the boiler casings and consequent infiltration of air. 
Fig. 4 indicates the fan most suitable for moderate 
speeds at which it would be impossible to get the 
required pressure for forced-draught conditions with | 
a backward-sloping blade. This fan, within its speed | 
range, meets the requirements for forced draught well, 








head into static head in the system of air trunks, &c., 
by means of a satisfactory diffuser or expanding duct. 
The fan, however, may be installed in some position 
which does not permit of this, and if the capacity of 
the fan has been decided upon by reference to the 
total head and total efficiency, it will fall short of the 
expected capacity when put to actual work. As to 
the different methods of fan driving. Steam drive is 
frequently employed where the exhaust steam can 
be used for feed heating or other purpose. So far, 











that the simple constant speed or two-speed squirrel- 
cage motor will be used for fan drive. When variable 
speed is not easily available, some other method of 
economical volume control must be found. This is 
necessary because the power consumption of the fan 
to meet the highest load is always much greater than 
that required at normal load. With a constant-speed 
driving motor, the difference between these powers is 
almost wholly wasted with the simple damper control 
of volume. Two methods of overcoming this loss 


TABLE I.—_SUMMARY OF PERFORMANCE OF AIR HEATERS. 





Babcock and Wilcox. Yarrow. Ljungstrém. Corrugated Plate Type. 
A. B. ( D. E. F. G | H. I. 
1. Type of heater Tubular Tubular Tubular | Tubular Rotary Rotary Corrugated Corrugated | Corrugated 
Plate Plate | Plate 
2. Fuel a Powdered fuel Coal Oil Oil Coal Oil Powdered fuel Coal Coal 
3. Type of boilers. . B. and W. B. and W. B. and W. Yarrow Scotch Scotch Seotch Scotch Scotch 
4. Casing, length .. 6 ft. 0 in. 4 ft. 5in. 9 ft. 104 in. 12 ft. 10 in. 6 ft. 34 in. 6 ft. 3} in. 16 ft. 0 in. 14 ft. 84 in. 16 ft. 0 in. 
Casing, width 5 ft. 10 in. 6 ft. 9% in. 9 ft. 1} in. 7 ft. 83 in. 8 ft. 7} in. 10 ft. 4 in. 3 ft. 53 in. 3 ft. 7} in. 3 ft. Of in. 
diameter diameter 
Casing, height .. 11 ft. 2 in. 4 ft. lin. 11 ft. 14 in. 16 ft. 1 in. 8 ft. 7} in. 10 ft. 4 in. 6 ft. 6} in. 6 ft. 5 in. 4 ft. 1 in. 
diameter diameter 
5. Tubes, length .. ea 10 ft. 10 in. 3 ft. 8 in. 11 ft. 2 in. 16 ft. 1 in. 2 ft. 114 in. 2 ft. 11} in. 6 ft. O in. 5 ft. 9 in. 3 ft. 6 in. 
Tubes, outside diam. .. 2 in. 2} in. 2} in. in. x _ - — _— - 
8 ft. 54 in. 
Tube or plate thickness, L.S.G. No. 12 No. 12 No. 12 2in. x No. 20 No. 20 No. 14 No. 14 No. 14 
9 ft. 7? in. 
6. Heating surface, sq. ft. 2,400 800 7,160 11,500 8,100 12,300 2,888 2,300 1,482 
7. Number of tubes or elements. 322 318 904 1,300 5-25 tons 7-55 tons 42 44 38 
(16 ft. Lin. long } 
. Number of air passages : 3 1 3 7 1 4 2 
. Weight of air heater (approx. :, tons | 7:75 2-54 23-1 30 14-5 | 19°5 ; 6-49 5°35 | 3-62 
. Quantity of air for combustion, Ib. | 23,800 | 28,200 43,750 47,936 } 33,700 32,000 18,500 | 18,200 } 16,000 
. Fuel per hour, Ib. as acert 1,975 1,789 | 2,290 2,996 1,800 | 1,730 1,310 1,030 | 896 
2. Calorific value, B.Th.Us. 11,900 | 13,990 18,500 18,500 | _ | 18,500 13,750 | —_ | 13,750 
. Per centage COp2 at funnel base xe 14-44 13-3 and 12-7 11-0 | 3 | 11-0 | 2-0 14-0 11-0 11-0 
. Quantity of gases per hour, Ib. <i wand 25,000 29,800 46,040 | 50,932 | — — 19,150 19,150 16,700 
5. Temp. of air at inlet to heater, deg. F. 16 131-5 05 | 72 84 | 97 79-4 82 } 94-2 
3. Temp. of air at outlet from heater, deg. F — | _ 338 | 364 } 378 480-4 362 | 328-8 
7. Temp. of air at furnace — deg. F. 324 328 285 -- | — _ | _ | — — 
. Rise in temp. of air, deg. F aH 208 | 196-5 180 266 | 280 281 | 401-0 | 280 | 234-6 
. Temp. of gases at entrance to heater, "deg. F. 519 651 535 520 | 485 | 517 | 724-5 569 572-5 
. Temp. of gases at outlet from heater, — ze 355 525 360 273 | 288 | 281 |} 338-1 303 | 348-5 
21. Fall in temp. of gases, deg. F. we 164 126 175 247 197 236 | 386-4 | 266 224-0 
22. Air press. drop through heater, in. w. g. we | 0-150 | 0-120 | 0-355 | 3-000 0-271 0-635 2-50 1-01 0-500 
3. Gas pressure drop through heater, in. w. g. 0-05 0-018 | 0-04 0-0625 0°32 0-68 0-12. 0-125 | 0-0625 
24. Air a carried at fan for normal load, | | | | 
in. w. g. 2-65 0-85 0-71 5-0 0-833 1-3125 | 5-0 - 0-68 
25. suction ‘at induced- draught fan (if fitted) | None None | None None — 0°52 — 0-93 | None ey | None 
| | | (fitted later) (fitted Tate r) | 
26. Percentage rise in air temp. of total avail- | | | | 
able temperature .. mal 51:6 39-1 41-8 59-5 69-9 | 66-8 62-1 57-5 | 49-1 
27. Percentage heat recovered from gases i | 40-6 24-2 40-7 55-2 49-1 | 56-2 59-9 54-6 46-9 
28. Percentage of total heat in fuel recovered | | | 
in air heater a 25 | 3-66 +53 5-60 9-26 | 9-20 10-0 8-77 | 7°43 
TABLE II.—Summary oF PERFORMANCE OF AIR HEATERS. have been developed : first, the variable-speed coupling, 





Ljungstrém Heater. | 











and second, variable vanes in the fan inlet which alter 
the characteristic of the fan to suit the conditions at 








| Babcock and Wilcox. Yarrow. Corrugated Plate Type. . n 
2h normal load. This latter method has been widely 
| | iui : =r eee : adopted in power stations, and could easily, if need 
A. | BR | G&@ | DBD. E. ¥ | G x. | : be, be applied to a vessel in which alternating current 
is to be generated and used for the drive of auxiliaries. 
l g 
| | 
1. Heat transmitted from flue | | | | | 
gases to air per hour in | | 
5 nee : sai iit ak 906,000 | 915,000 |1,915,000 3,100,000 (2,290,000 2,190,000 1,800,000 (1,240,000 | 915,000 POST-WAR LAND TURBINE 
oe e ‘equl emien 8 0. | | | | 
dle i .-| 3,470 | 3,870 | 14,680 | 128,500 | 23,200 | 49,000 | 41,900 | 16,740 | —_ 7,450 DEVELOPMENT.* 
3. Mean pei te difference, | : | | : = 
deg. F. ’ | 934 | 390-5 | 252-5 | 191-5 | 162-5 | 161-5 | 251-4 | 214-0 | 249-0 By C. D. Gres, B.Ena. 
4. Heating surface in square feet | 2,400 | 800 | 7,160 11,500 8,100 12,300 2,888 2,300 | 1,482 0 . . n 
5. Air horse-power .| 0-136 | 0-182) 0576 | 5-05 0-91 1-92 1-64 | 0:657 | 0-292 _« ontinued from page 557.) ! 
6. Weight of heater, tons | : 7-75 | 2-54 | 23-1 30-0 14°5 19-5 6-487 | 5:35 | 3-625 Increase in Unit Size.—It has already been mentioned 
7. Volume occupied by heater, | | | > ral 2: 
cubic feet. j 391 | 123 1,000 1,585 | 345 530 | 363 344 | 197 pg Byes Papen stern prsine any unit i — 
6 es re ee | | | mskine sunsibgs at SUbanten, sc ta nea ee 
eet pe our per | y de ~p.m. ad, yo-cyunde 
temperature aime. | | i i t ¢ 
. << si - 1:77} 2-92 1-058 1-405 1-745 1-100 2-48 2-52) 2-47 tandem units of the same output, but running at 3,000 
9. Heat recovered per hour per r.p.m., were in successful everyday operation, and a 
air horse-power expended | | 38,000-kw. (maximum continuous rating) tandem 
per deg. F. temperature | | -o-evli i j , 
difference, B.Th.Us. ..| 31,300 | 17,700 | 13,160 3,200 | 15,500 7,070 | 4,360}  8,840| 12,600 | 'W° cylinder reaction turbine has recently been started 
10. Heat recovered per hour per | | in Hamburg. The Barking Power Station has four 
- ¢ eed wolge per | 40,000-kw. two-line cross-compound machines at 
deg. emperature differ- | | 000 ; 20, ; ; 
ence, B.Th.Us. te 550 | 922 | 328 540 973 696 | 1,100) 1,082 | 1,010 — ile 5m fe nega eT ae — — 
11. Heat recovered per hour per sia single- nits 50,000-kw. at 3, 
cule feet ccoupted pet dee deg. | | | r.p.m. are under construction on the Continent, and 
a ice ne 10-9 19:0 | 7-6 10-2 40:9 25-6 | 19-7 16-8 1-6 | Sets up to 80,000 kw. at this speed are contemplated. 
| Single-cylinder machines for high vacua with an output 
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of 10,000 kw. at 3,000 r.p.m. were remarkable in 1921, 
but a single-cylinder turbine developing 20,000 kw. 
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with a vacuum of 28-8 in. of mercury and running at 
3,000 r.p.m., is now in service at the Derby Borough 
Electricity Works. 


Efficiency on gas basis = = Gas inlet — Air inlet 





Mean temperature difference = 44 (gas outlet — air inlet) -+ (gas inlet — air outlet) } 
Air horse-power = Power absorbed in overcoming resistance of air flow through heater. 


and its efficiency is not far short of that reached in the 
type of Fig. 3. The blades are of such a form that 
no grit in the gases can be trapped, also it is not so 
sensitive to inlet conditions, and consequently is an 
excellent fan for induced-draught purposes. 

Fan efficiency may be calculated on the total head, 
that is, the sum of the static and of the velocity heads, 
or it may be arrived at by taking the static head only 
into account. The second method is the safer and 
more reliable way. If the total head be taken into 
account, the efficiency appears higher and the horse- 
power is apparently lower. This low power is depen- 
dent upon the practicability of converting the velocity 





on board ship the engine is the most common drive, 
and has certainly the advantage of reliability, which is 
especially important on the smaller vessels. Direct 
current, being just now almost universal on board 
ship, the motors for fan drive are always arranged for 
variable speed, the variations being obtained by series 
and shunt control. It is important to arrange the 
proper proportions of variations between the shunt 
and the series methods. Shunt control being more 
economical in power should control the fan speeds 
within the range in which the fan will be mostly 
working. Should alternating current become more 
commonly used on board ship, then it is to be expected 





Blade-tip speeds have increased from 700 ft. per 
second to an average figure to-day of 1,000 ft. per 
second, and some machines are in operation having 
tip speeds of 1,150 ft. per second; for example, the 
60,000-kw., 1,800-r.p.m. impulse reaction turbines 
recently constructed by the Westinghouse Electric and 
Manufacturing Company, of South Philadelphia. 
The blades in the final row are 34 in. long on a spindle 
diameter of 78 in., and the so-called side-entry blade- 
root fastening was adopted, as shown in Fig. 6. The 
disc carrying the blades was formed from a 34 per cent. 
nickel-steel forging. The same company have ex premned 





* Paper read before the Institution of ‘Moecheniga! 
Engineers on Friday, April 17, 1931. Abridged. 
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the opinion that although a maximum tip speed of 
1,150 ft. per second is their present limit, it does not 
appear improbable that longer blades will be used 
in the near future. Consideration has been given 
to the possibility of a 90,000-kw. single-flow machine 
at 1,800 r.p.m., equipped with blades 40 in. long in the 
final row, with a tip speed of 1,257 ft. per second. 
Messrs. Brown Boveri also report the use of a maximum 
tip speed of 1,140 ft. per second. Recently Dr. Melan 
of the Siemens-Schuckert Werke, Berlin, stated* 
that his company can build a single-cylinder turbine 
of 90,000-kw. capacity at 1,500 r.p.m., without exceed- 
ing the ordinary factors of safety, by the use of a 
specially constructed rotor in which the low-pressure 
dises have no central holes but are bolted together 
longitudinally. This construction is not new, having 
been proposed by Dr. Roeder in 1915. The use of a 
wheel without a central hole was first adopted by De 
Laval in 1896 for the larger units of his well-known 
simple impulse turbines. 

The increase of unit size in the period under review 
has been remarkable, particularly in America and the 
Continent, but there is at least one case where a very 
large unit was installed, the next two sets ordered 
being, however, of much smaller capacity. Two things 
probably contributed to this reduction in size, not the 
least being that the first and larger machine was a 
cross-compound multi-line set, while the later and 
smaller machines are to be single-line units. If the 
size of a machine required does not exceed that which 
can be built asa single-line unit for the speed in question, 
then the single-line type will be preferable on the 
grounds of lower capital costs per kilowatt. A single- 
line unit for a given output is almost invariably 
cheaper to manufacture than a multi-line unit. This 
would seem to be a reasonable line of development 
to expect where very large systems are to be supplied 
with power, so that the tendency in America will 
probably be to build the largest single-line units 
for 1,800 r.p.m., while in this country it is reasonable 
to assume that there will be an appreciable jump in 
size between a 3,000-r.p.m. plant and 1,500-r.p.m. 
machines. 

Limiting Factors in Size Development.—In dealing 
with this question, it is proposed to consider 3,000 r.p.m. 
machines only, since 50-cycle supply is becoming 
standard on the Continent as well as in this country. 
In general, the same limiting factors as apply to 
1,500-r.p.m. machines apply equally to those running 
at 3,000 r.p.m. Large turbine plants for land pur- 
poses are almost entirely used for driving alternators, 
and in one sense it may be said that present-day 
practice makes the alternator the first limit to turbine 
size for 3,000 r.p.m. Turbines may have one, two, 
three, or four cylinders in line, but only a single alter- 
nator is economically justified, and thus the alternator 
limits the output, for few manufacturers are prepared 
to build alternators with an output exceeding 60,000 
kw. at 3,000 r.p.m. The turbine design for outputs 
greater than this is quite simple if overall length is 
not strictly limited and four-cylinder machines can be 
accommodated. Tandem alternators are, however, 
by no means unknown, and thus the combination of a 
multi-cylinder turbine and tandem alternators could 
readily give an output of 120,000 kw. at 3,000 r.p.m. 
The practicability of such a design is unquestioned, 
but the advisability is a matter of opinion, and shorter 
machines with single alternators are almost universally 
adopted. Output at a given rotational speed must, 
of course, always be considered in conjunction with 
the absolute back pressure, since the exhaust annulus 
area generally determines the output, and for a given 
maximum exhaust area the output must be reduced 
as the back pressure is reduced if reasonable efficiency 
is to be maintained. 

Modern standards of efficiency in this country 
demand a leaving loss at most economical load not 
exceeding say 3 per cent., while financial considerations 
seldom allow it to be less than 1 per cent. American 
practice allows a leaving loss up to 5 or even 6 per cent. 
at economical load, thus enabling much bigger outputs 
for a given stress to be obtained, but at a lower efficiency. 

The area available for a single exhaust is largely 
limited by the blade-tip speed to which the designer 
is prepared to go, and by using high-grade alloy steels 
for discs and blades, higher stresses can be safely 
used and blade-tip speeds of 1,200 ft. per second should 
be quite safe. The maximum single exhaust annulus 
area known to the author for a 3,000-r.p.m. machine 
is 22 sq. ft., and for an absolute back pressure equiva- 
lent to 1 in. of mercury with a leaving loss of 2 per 
cent., this gives an output of 12,000 kw. per exhaust, 
when no regenerative feed-heating is adopted. Tan- 
dem cylinder turbines with a double-flow low-pressure 
cylinder are very common, and form one method of 
obtaining increased output. Three-exhaust two-cylin- 
der machines offer another solution and make a 
50,000-kw. (maximum continuous rating), 3,000-r.p.m. 
machine of reasonable length fairly simple. Further 





* ENGINEERING, vol. cxxviii, page 536 (1929). 





multiplication of exhausts, however, is costly and, 
in general, not warranted. 

Erosion.—One limit to exhaust output, unless 
reheating is adopted, is that due to erosion, i.e., the 
eating away of the final row of blades by their impinge- 
ment at high velocities on the almost stationary water 
particles. A machine operating at an initial pressure of 
450 lb. per square inch, with a total steam temperature 
of 750 deg. F., and exhausting to a vacuum of 29 in. of 
mercury, will have approximately 10 per cent. of the 
total fluid passing through the last row in the form of 
water, unless reheating or some form of draining is 
adopted. These conditions coupled with really high 
blade-tip speeds form a very serious problem. Erosion 
is affected’ by blade-tip speed, absolute back pressure, 
presence of air or other non-condensable vapour, wet- 
ness factor of steam, form of blade and blade material, 











Fig. 6. 


Fig.9. SHAPE OF LEADING EDGE OF REACTION 
BLADE AT EXHAUST END 
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_while certain characteristics of the preceding guide 


blades also require careful consideration. Other 
factors being constant, the lower the back pressure the 
greater the effect of erosion, since the cushioning action 
at high vacua is less pronounced. Erosion increases 
very rapidly with increase of blade speed, and while a 
tip speed of 800 ft. per second may not call for any 
special precautions, on reaching 1,000 ft. per second a 
drastic remedy is demanded. 

Erosion is most rapid in the first few hours of running, 
but the action soon slows down, and for present-day 
average steam conditions with mild-steel blading and a 
maximum tip speed of 800 ft. per second, a blade life of, 
say, five years’ continuous running should be obtained. 
Higher steam pressures and blade speeds necessitate 
either an attempt to drain the water particles, or the 
provision of special blading material which resists 
erosion to a greater degree than mild steel or stainless 
iron, &c. Many methods of draining have been 





adopted with varying degrees of success. The final 
solution will probably be the combination of draining 
and erosion-resisting blading. The larger water 
particles do not follow the steam path, but tend to be 
thrown to the outer circumference of the steam annulus, 
thus assisting the draining problem, but that draining 
cannot be completely successful is shown by the fact 
that the maximum erosion attack does not necessarily 
occur at the blade tip but roughly from 4 in. to 2 in. 
down from the tip. The authors had not heard of a 
complete explanation of this, but it would seem to 
depend on the upstream steam path. Owing to their 
much lower velocity, the water particles concentrate 
ahead of the moving blades, and the resulting globules 
of water are hit by the blades at high relative velocity. 

The problem of blade erosion is equally troublesome 
to both impulse- or reaction-turbine designers, and 
although in general the visible effect of erosion is rather 
less in the case of the impulse machine, the effect on 
efficiency is very much greater. In fact, as erosion only 
attacks the leading or entering edge of the blade, 
efficiency is unaffected in the reaction turbine since the 
blade efficiency is determined by the leaving edge, and 
it is only when the blade strength is seriously impaired 
that renewals need be considered. On the other hand, 
the shape of the impulse blade at entry is such that the 
water particles meet the blade on a surface approxi- 
mately at 45 deg. to the water path, while in the normal 
reaction shape the water particle strikes a plane normal 
to the water path, with consequent increased erosion. 
The shape of a reaction blade leading edge has little or 
no effect on the blading efficiency, and this allows the 
problem to be attacked in a very simple manner since 
the shape of entry can be varied within wide limits 
without affecting the efficiency. 

The author’s firm now adopt a special shape for the 
leading edge of their exhaust-end moving blades and 
protect this edge with a renewable shield of specially 
resistant material. The shape of the leading edge is 
shown in Fig. 9, from which it will be seen that the 
water particles strike the blade on a plane approxi- 
mately 45 deg. to the relative direction of movement. 
Extensive researches carried out at the works with 
which the author is connected, have shown that 18 per 
cent. to 22 per cent. tungsten tool steel is very resistant 
to erosion, but this material is wholly unsuitable for 
making the complete blade. For moderate blade 
speeds austenitic alloys such as ‘‘ Hecla,” “‘ Staybrite,” 
‘** Anka,” &c., are quite satisfactory and have been used 
in commercial machines with considerable success. 
Provision is also made for partial drainage ahead of the 
last stage, and it is believed that a solution to the erosion 
question is found in a combination of drainage, leading 
edge blade shape and renewable shield material. The 
preventative for erosion once having been found, blade 
speeds will probably increase, and this will entail the 
use of very high-grade alloy steels for the final moving 
blades and discs, whilst the turbine designer will look 
to the steel-makers and forgemasters to accept even 
more stringent conditions than the already onerous 
specification with which they have now to comply. 


MATERIALS OF CONSTRUCTION. 


Forgings.—Sound shaft and dise forgings for large 
machines are of supreme importance, and a very notable 
advance in the steel-maker’s art has recently been made 
possible by a new method of casting steel ingots.* 
Appropriately enough this development is largely due 
to the pioneer of the steam-turbine, the late Hon. 
Sir Charles A. Parsons, and is the result of the turbine 
makers’ demand for larger and better forgings. The 
failure of the turbine shaft of a 20,000-kw. machine at 
Shanghai in 1923, was entirely due to a forging fault. 
and resulted in much valuable research work being 
carried out to improve materials. The rigid control 
of the manufacture of forgings for turbines and rotors 
from the pouring of the ingot to the final heat-treatment 
of the rough-machined forging, is regarded as being of 
such importance that in the absence of an equally 
complete British Engineering Standards Association 
Specification, the author’s firm has drawn up one for 
their own use. Parsons forgings for turbine shafts and 
alternator rotors must also comply with the mechanical 
tests corresponding with the British Electrical and Allied 
Manufacturers’ Association Grades I or II, as may be 
specified. 

Turbine discs are generally ordered to meet special 
mechanical tests, and exhaust-end discs may have an 
ultimate tensile strength of 45 tons to 50 tons per square 
inch and are made from alloy steels. Equally rigorous 
control of the whole manufacturing process is main- 
tained for discs as for main forgings, but the ingot is 
allowed to cool for slicing. Further tests are carried 
out when the forging reaches the turbine makers’ 
works, and the practice at Heaton Works is to over- 
speed the unbladed rough machined shaft or disc in a 
specially constructed chamber, the test speed generally 
being one-and-a-half times normal speed. In the case 
of discs, the overspeed is carried on until the eye of the 
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disc actually opens out and takes a slight permanent 
set. This leaves the material at the inner bore in 
compression when the disc is stationary. It is of 
interest to note that this method of overspeeding discs 
for turbine work was introduced commercially in 
1905, and has been in regular service ever since. The 
dise is shrunk on to the shaft after final machining, thus 
applying tension to the eye, so that before the disc 
can become loose on the shaft the rotational speed must 
reach a point such that the tensile stress set up by 
rotation exceeds the tensile stress due to shrinkage. 
Some details of the overspeed test chamber used at 
Heaton Works may be of interest. The wall of the 
chamber is composed of heavily reinforced concrete 
3 ft. thick, which is then covered with earth of a depth of 
15 ft. to 18 ft. The control of speed is carried out from 
a special sub-station some 150 ft. distant from the 
chamber itself. When carrying out research tests to 
destruction no operator is in the overspeed chamber, and 
remote control instruments enable perfect safety to be 
attained. In plan the chamber is L-shaped, the actual 
shaft under test being carried in the long side of the 
letter, while in the short side and at right-angles to the 
shaft, the controls and signals to the sub-station are 














Elongation, 25 per cent. Bend test, #-in. by 1-in. 
test-piece to bend at an angle of 160 deg. over 1-in. 
radius. 

The casting is to be cleaned before annealing, and 
after heating to 920 deg. C., is to be allowed to cool 
in the furnace and not to be removed until cold. After 
rough machining, the author’s firm again anneal in a 
totally enclosed furnace to a temperature at least 
50 deg. C. above the maximum steam temperature to be 
experienced in service. For steam temperature up to, 
say 850 deg. F., the steel casting of the low-carbon 
variety is considered quite satisfactory, provided care 
is taken in the design to keep the stress below the safe 
limit for the material, but when considering tempera- 
tures above 900 deg. F. it will be necessary to employ 
alloy-steel castings, and from the information at 
present available it would appear that the addition of 
molybdenum is of beneficial effect in increasing the 
limiting stress at high temperatures ; but further work 
is necessary before alloy-steel castings of the sizes 
required for very large machines can be adopted. 

Iron Castings.—With large iron castings, experience 
in moulding is also of paramount importance, and the 
work of the Cast Iron Research Association has 
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arranged. By this means the ordinary routine over- 
speed tests on turbine shafts and completed alternator 
rotors may be performed with the operators in perfect 
safety, and since reasonably accurate balance can be 
obtained before the overspeeding is attempted it is not 
necessary for the operator to go into the tunnel proper 
alongside of the running shaft until the overspeed has 
been performed and return to normal speed is reached. 
Little. or no difficulty is experienced nowadays with 
shafts or discs during overspeeding, but there has been 
one occasion when a disc became definitely oval at both 
rim and bore during the stretching operation. 

Steel Castings.—Turbines operating on relatively low 
steam pressures and temperatures may have their 
casings almost entirely of cast-iron, but for tempera- 
tures in excess of 450 deg. F. cast-iron very quickly 
becomes unsuitable due to growth of the material 
and consequent distortion. Steam-chests and all 
parts of the turbine casing which will be in contact 
with steam at a temperature of about 450 deg. F. or 
over are now almost universally made from a steel 
casting. A typical physical specification for a steel 
casting is as follows :—Ultimate tensile strength, 27 to 
32 tons per square inch. Yield, 50 per cent. of ultimate 
strength. Reduction of area, 45 per cent. minimum. 
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enabled big improvements to be made in the physical 
properties of the cast material. Lanz Perlit iron 
does not grow at maximum steam temperatures in 
small castings, but it is understood that difficulties 
have been experienced with this metal in large cylinder 
castings. 

Blading Material—Stainless iron or steel is now 
largely adopted for blading materials, and the author’s 
firm have had excellent results from stainless iron for 
blading with Monel metal shrouds and either Monel 
or manganese copper dummy strip. The final selec- 
tion of blading material, however, must depend on the 
steaming conditions, and no hard-and-fast rules can 
be laid down. Exhaust-end spindle blades which are 
relatively highly stressed are almost universally made 
integral with the root and spacing section. They may 
be machined from the solid bar, drop-forged and then 
machined, or rolled from a billet, as done by the 
author’s firm in recent years. Fig. 11 shows a typical 
Parsons integral blade and root, a type which has been 
so successful that not a single failure has been recorded 
since its adoption. 


RELIABILITY AND OPERATION. 


Remarkable progress in the reliability of turbine 
plant has been made in the period under review, and 
this is particularly noticeable in the case of English 
manufacturers. The tendency both in America and 
on the Continent has been to increase initial pressures 
and temperatures rather more rapidly than in this 
country. Increasing the output per exhaust with a 
consequent increase of blade-tip speed has, however, 
produced unforeseen vibration troubles in certain 
instances, and the engineers of several plants of large 
output in the U.S.A. have been forced temporarily 
to remove the final row of blades until a satisfactory 
solution is obtained. Progress is made by sur- 
mounting the difficulties encountered, but recent 
experiences seem to justify the rather more conservative 
policy adopted by English designers. A considerable 











amount of elaborate research work has been carried 
out on the subject of disc vibration, but isolated cases 
of this difficulty are still found and frequently prove 
costly to remedy. The phenomenon of disc vibration 
is one of which the author has fortunately never had 
personal experience, since Parsons reaction turbines 
have extremely rigid discs which butt against each 
other axially, so that disc vibration is impossible. 

Blade Failures—The associated problem of blade 
vibration, however, is one common to all types of tur- 
bine, and wise designers always determine the natural 
frequency of vibration of the blading to be used. An 
individual blade or group of blading may be set into 
synchronous vibration by the rotational frequency, or 
in certain cases by the steam velocity, and the result 
may be rapid failure by fatigue. Such failures are 
nowadays extremely rare. A chart showing the 
number of blade failures with the machines of the 
author’s firm since 1918 has been made, and every 
instance of blading failure has been included, even 
cases where slight damage has been done to the blading 
due to foreign matter or to causes quite external to 
the blading itself. It has been found that in 1929, 
40,000 kw. of blading failures were” logged, and this 
comprised a 25,000-kw. plant in which the Michell 
thrust-bearing failed, due to faulty lubrication, with 
consequent damage to certain rows of blading, and 
a 15,000-kw. plant, where one row of blading was 
damaged, the cause not having been satisfactorily 
determined. The machine in this case was out of 
service for 30 hours only. To sum up, out of a 
total amount of plant ten years old or less, in 
service, the total failures during 1929 amount to 
less than 1 per cent., comprised of the two machines 
just mentioned. During 1930, the only failure was 
a 4,000-kw. machine, and was definitely traced to 
persistent boiler priming, while, in 1928, not asingle 
blading failure of any kind occurred. 

Some Causes of Vibration.—With increase of 
turbine output it was, of course, necessary to use 
larger diameter steam pipes, and, due to increased 
steam pressure, pipes of greater thickness were 
necessary. In consequence, the stiffness or 
rigidity of the steam pipe as a whole became 
rather serious. Several instances of very severe 
vibration being set up due to steam pipe expansion 
troubles have occurred, and in more than one case 
the steam range had to be redesigned with special 
provision for dealing with expansion. Some manu- 
facturers calculate the expansion which may be 
expected, and allow for this when making the 
closing lengths so that the expansion forces are 
minimised when the machine is running and the 
steam pipe is at high temperature. It is sug- 
gested that a much better way is to complete the 
steam range to the stop-valve, providing distance 
pieces (say 2 in. thick) in the three planes which 
need adjustment. The stop valve is then removed 
from the turbine and a blank flange fitted to the 
end of the steam pipe with a large-bore drain 
blowing toatmosphere. Trammels are made with 
the steam pipe cold, and steam is then turned 
on to the range and the drain at the end of the 
pipe allowed to blow until the temperature of the 
pipe rises to its full extent. The amount of move- 
ment from the cold to the hot condition is then 
measured by the trammels, and the distance pieces 
in the steam range are adjusted to ensure that no 
forces are applied to the steam chest when the steam 
range is at full temperature. With very large machines, 
designed for high pressures, however, occasional in- 
stances of vibration have been reported, and where 
a steam chest is employed it is excellent practice to 
anchor it securely, and to provide flexible U-pipes 
between the steam chest and turbine cylinder. The 
steam chest is set in position so that forces from the 
pipe between steam chest and cylinder cannot affect 
the turbine cylinder. The main steam range is tested 
for expansion as described above, although, of course, 
in the case where the steam chest is securely anchored, 
elimination of steam pipe forces is not so vital. 

An interesting cause of vibration which was found 
on some of the first machines to employ total steam 
temperatures in excess of 700 deg. F., was the lifting 
of ‘“‘dummy strip,” which had been put in in lengths 
of 4in.to5in. Due to the small section of the dummy 
strip, and the fact that at that time it was made of 
70/30 brass, the dummy strip reached steam tempera- 
ture very much more rapidly than the steel casting 
into which it was fixed, and owing to the differences in 
expansion coefficients the strip was subjected to con- 
siderable stress while it was at steam temperature. 
The rapid increase in length of the dummy strip during 
starting periods caused it to lift out of the groove and 
to come in contact with the shaft, thus causing vibra- 
tion, whilst, in addition, the 70/30 brass rapidly 
disintegrated and became very friable, due, it is 
thought, to being heated whilst under stress. The 
complete cure of this trouble was obtained by inserting 
the dummy strips in lengths not greater than 1 in., 
and by making no attempt to butt the pieces accurately 
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against each other, so that they were able to expand 
into the small gaps left between them, and thus did 
not rise, nor were they stressed to an extent which 
produced disintegration. With the advent of still 
higher temperatures, however, it has been found 
advisable to use a more suitable material ; manganese 
copper is satisfactory up to, say, 725 deg. F., and a 
cupro-nickel alloy of the Monel or similar class, for a 
temperature of 800 deg. F. 

Vibration has occasionally been traced to cylinder 
distortion, and to illustrate this problem, Fig. 13 
shows an earlier design of reaction turbine cylinder 
which occasionally distorted sufficiently to bring 
dummy strip into contact with the shaft. The area 
shown shaded will be approximately at full steam 
temperature, whilst the outer wall, despite efficient 
insulation, will be at an appreciably lower temperature, 
especially at the horizontal joint flanges. The shaded 
area tends to expand radially outwards, but is pre- 
vented from doing so by the outer wall, and as a result 
the points 2 tend to move in the direction of the 
arrow heads. This distortion may be assisted by 
incomplete annealing. A complete cure of cylinder 
distortion has been found by redesigning the cylinder 
so that the inner walls have a greater rigidity than the 
outer shell. This is accomplished by casting heavy 
ribs connecting the high-pressure ‘‘ dummy ”’ cylinder 
with the cylinder proper and casting links between 
all belts along the length of the cylinder, as shown in 
Fig. 14. It will be noticed that to give greater flexi- 
bility to the horizontal joint flange, slots are cut from 
the horizontal joint bolts to the outside of the flange. 
Note also that long studs from the bottom half of the 
cylinder at its inner bore are carried right through the 
cylinder cover, thus enabling that portion of the joint 
to be made steam tight and adding appreciably to the 
rigidity of the inner bore. 

Increase in the size of turbines has also introduced a 
difficulty occasionally experienced when the machine 
it to be started some hours after it has ceased to carry 
load and before it is cool. This is due to the heat from 
the high-temperature end travelling down the spindle 
in such a manner that the temperature at any one radial 
plane is not uniform, with the result that a temperature 
defiection is produced in the spindle. It is probable 
that this deflection is upwards, due to the spindle being 
hotter at the top of the cylinder than at the bottom. 
Vibration due to this cause may be eliminated by turn- 
ing the shaft through 180 deg. at regular intervals, say 
every hour, thus preventing the distortion; or its 
effect may be reduced by starting the turbine on a very 
low vacuum, thus passing a larger quantity of steam 
at a much greater density along the back end. Most 
very large machines to-day are fitted with some form of 
turning gear which is either of the intermittent or of 
the continuous turning type. 

The provision of a turning gear is one which requires 
considerable thought, since if it is of the continuous 
type it will be necessary to maintain a minimum surface 
speed on the journal in order to maintain a film of oil, 
and thus to keep the coefficient of friction within limits. 
For a 15-in. diameter journal the minimum speed is 
about 20 r.p.m., and a turning gear which is robust 
enough to start the turbine from rest will probably 
be from five to eight times too large once this minimum 
speed is reached and an efficient film of oil secured in the 
bearings. For a turning gear of the intermittent type 
a coefticient of friction of about 0-03 must be reckoned 
with when turning at a low speed. A 50,000-kw., 
1,500 r.p.m., turbo-alternator will probably require a 
torque equivalent to about 300 h.p. applied to the turn- 
ing gear to start it from rest. This power can be very 
considerably reduced by providing a system of pressure 
lubrication to the centre of the bottom half-bearing, 
with sufficient pressure to lift the journal clear of 
the bearing and provide a film of oil. The necessary 
pressure of oil varies, of course, with each machine, but 
is generally between 600 Ib. and 1,000 Ib. per square 
inch. Should provision for high-pressure oil be made, 
the coefficient of friction will be reduced to say 0-0035, 
and the power required for the intermittent turning 
of a 50,000-kw. set reduced to about 40 h.p. 

Internal Forging Stress.—A rare but very interesting 
cause of vibration in a turbine shaft came to the author’s 
notice a few years ago. A small turbine of 1,000 h.p. 
designed to run at 8,000 r.p.mi. was started on the 
test-bed coupled through reduct‘on gearing to a Froude 
dynamometer. After running quite satisfactorily for two 
or three hours, a slight harsh vibration was observed, 
which gradually got worse. The usual examination 
and easing of bearings, &c., was made, but after a few 
hours’ running this vibration was again evident. The 
balance of the spindle was checked in a dynamic- 
balancing machine and found correct, and it was there- 
fore decided to run the turbine spindle up to full speed 
in its own bearings and the bottom half of the cylinder, 
by driving it through gearing from a motor. The 
balance at 8,000 r.p.m. was quite satisfactory, and 
prolonged running did not produce any vibration. 
The turbine was of the impulse type, the discs having 





been machined from the solid so that they were integral 
with the shaft. A theory was put forward that the 
vibration was caused by the release of internal forging 
stresses at working temperature, despite the fact that 
the steam temperature under which the machine 
operated was quite moderate, and to test this the shaft 
was slowly rotated in a gas-fired furnace, taking some 
14 hours to 15 hours to raise it to a temperature of 
1,000 deg. F. Attempts were made to determine 
whether the shaft deflected while being heated, but the 
results were not conclusive or very reliable. The 
shaft was allowed to cool very slowly, and it was then 
put into the lathe and skimmed all over the body, 
the maximum departure from accuracy being 0-002 in. 
before skimming. 

No further treatment or modification was given to 
the shaft, and, as it has now been in daily commercial 
service for over four years, it can be assumed that the 
vibration trouble was due to internal stresses in the 
spindle forging. Shortly after this interesting but 
worrying experience, a very large single-cylinder 
turbine, which had been in service for some three years, 
running under a steam temperature of 600 deg. F., 
was changed over to a steam supply at a maximum 
temperature of 750 deg. F. from a new boiler. Within 
a few weeks, vibration commenced, and it was found 
that the spindle was bent at a point in the shaft where 
the diameter of the forging was 32 in. The shaft was 
straightened, but two months later it again bent, and 
it was then decided to straighten the shaft, ‘* roast ” 
it to a temperature of 1,000 deg. F. whilst slowly 
rotating, and then to skim the body of the shaft true. 
This was done, and the turbine has continued in service 
since that time with the greatest satisfaction. 
two examples, despite their rarity, are considered to 
be sufficient justification for rigid insistence upon the 
specification for forging manufacture laid down by the 
firm, which states that from the pouring of the ingot 
to the final annealing of the forging, the forging must 
not be allowed to cool below 600 deg. C. 

Bearings.—A natural consequence of the increase 
in turbine output has been an increase in bearing 
journal loading and surface speed. Pressures per 
square inch of projected area up to 140 lb. have been 
successfully used with a surface speed of 175 ft. per 
second. The bearing giving these maximum figures 
was not scraped in any special manner, but was bored 
according to the standard practice of the author’s 
firm, which is identical with that described in the 
recent paper by Mr. Francis Hodgkinson.* 


(To be continued.) 








BRITISH TRADE IN RouMANIA.—The Department of 
Overseas Trade states that the Commercial Secretary 
to H.M. Legation at Bucharest reports that he has 
received, from the Central Licitations Office (O.C.L.), 
which is the central office for controlling, co-ordinating 
and issuing calls for tenders from all Roumanian Govern- 
ment Departments, a request for the names of British 
firms interested in tendering for the various supplies 
required by Roumanian public departments. No 
indication has been given regarding the range of com- 
modities required, but British firms interested, and who 
desire to have their names included in the list should 
communicate, preferably through local agents, with 
Central Licitations Office (O.C.L.), Ministerul de Finante, 
Cal Victoriei III, Bucharest, Roumania. The products 
handled should be specified, and it should be noted that 
local representation is practically essential. The Depart- 
ment of Overseas Trade would be glad to be informed of 
any action taken in the matter. 


Tue Cotuiery YEAR Booxk.—The ninth annual edition 
of The Colliery Year Book and Coal Trades Directory has 
recently made its appearance. As has now become 
standard practice, the book contains an official section, a 
colliery section, statistical tables, a ‘‘ Who’s Who ”’ in 
the coal-mining industry, a coal trades directory, and 
numerous other sections of a technical or commercial 
nature. The largest individual section in the book is the 
colliery section, in which the colliery companies of Great 
Britain are arranged alphabetically. Full particulars of 
each colliery are given, including the registered office of 
the Company, telegraphic address, directors and officers 
of the colliery, the name of the mines and their locality, 
the number of employees, the seams worked, the class of 
coal produced, the annual output, and the type of power 
employed at the colliery. Two interesting and well- 
written chapters, respectively entitled, ‘‘ Review of the 
Coal-Mining Industry in 1930 ”’ and ‘* Review of the Coal 
Trade in 1930,” are also given. The statistical section is 
very complete, and we have no hesitation in saying that 
practically any query relating to the coal-mining industry 
of this country can be answered by a reference to the 
tabulated data supplied. The book contains a useful 
ems index as well as alphabetical lists of mines, blast 

urnaces, gas works, electricity-supply undertakings, coke- 

makers, low-temperature carbonisation companies, etc. 
Colliery amalgamations and mines regulations, both of 
which are somewhat intricate matters are ably dealt with 
in the volume. The publishers of the year book are 
Messrs. The Louis Cassier Company, Limited, 22, Henriet- 
ta-street, London, W.C.2, and its price is 1. 1s. net. 
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CATALOGUES. 


Lettering Drawings, &c.—A catalogue of guides, pens, 
and other appliances for lettering on drawings, &c., 
is to hand from Messrs. The Wood-Regan Instrument 
Company, Incorporated, South Orange, New Jersey, 
U.S.A. In these appliances the pen is moved against a 
guiding edge and forms a complete letter. 

Vehicle Springs.—Messrs. Samuel Fox and Company, 
Limited, Sheffield, have issued a catalogue of springs 
for road vehicles showing a number of designs and giving 
numerous illustrations of the construction and much 
practical information. All are plate springs and a good 
range of related fittings is illustrated. Several varieties 
of steels are used for making the springs, and of these 
a catalogue with tests figures, &c., is also to hand. 

Steam Plant.—lllustrations of American practice in 
large-scale condensers, economisers, superheaters, pul- 
verised-coal applications, and a ‘ muffler-boiler”’ are 
given in the house journal Heat Engineering, pub- 
lished by Messrs. Foster Wheeler Corporation, 165, 
Broadway, New York. The Muffler-boiler is one for 
using the exhaust gases from a marine oil engine to 
raise steam ; or it may be used dry as a silencer only. 

Metal Working Presses.—Messrs. Henry Pels and Com- 
pany, Limited, 32-38 Osnaburgh-street, London, N.W.1, 
have issued a new catalogue of presses for straightening, 
working, cutting, forging, &c. at pressures from about 
200 tons to 1,000 tons. The frames are of steel plate, the 
action is mechanical,':and the moving parts are well 
enclosed. The general frame designs are in 10 standard 
types and illustrations of specimen products are given. 

Glassware.—We have received a number of catalogues 
of glassware for electric and other light fittings from 
Messrs. Hailwood and Ackroyd, Limited, Morley, near 
Leeds. An extensive range of plain and ornamental 
patterns for all indoor and outdoor lights, panels, vessels, 
signs, &c., is covered, the glass used being clear, obscured, 
etched or coloured. This firm also makes such machine 
parts as are of glass material and in some cases also pro- 
vides the necessary metal parts. 

Foundry Equipment.—A catalogue of machinery and 
appliances covering the whole range of foundry equip- 
ment, made by Messrs. Badische Maschinenfabrik Durlach, 
Germany, is to hand from their agents, Messrs. John A. 
Smeetan, Limited, 15, Victoria-street, London, S8.W.1. 
The equipment includes furnaces, drying plants, machines 
for sand treatment, moulding, cleaning, fettling and sand- 
blasting, and the necessary auxiliary appliances and 
structures. The catalogue extends to 150 quarto pages, 
and is in English text and well illustrated. 

Surveying and Drawing Instruments.—Messrs. A. West 
and Partners, 36, Broadway, Westminster, London, 
S.W.1, have sent us a copy of their bound catalogue of 
250 large octavo pages with a comprehensive list of 
surveying and drawing instruments and materials, 
papers, inks, &c. The four sections deal with surveying 
instruments, drawing instruments, and _ materials, 
photographie apparatus and materials and plan-repro- 
duction apparatus. Practically every item is illus- 
trated and priced, and there is a full index. 

Air Preheater.—A new catalogue to hand from Messrs. 
Howden-Ljungstr6m Preheaters (Land) Limited, Caxton 
House, London, S8.W.1, contains a full description of 
their air preheater for boiler furnaces, with details of 
construction and illustrations of a number of installations 
for water-tube boilers. There is also one example of the 
application of the air heaters to a battery of three Lanca- 
shire boilers at a colliery burning very low grade fuel. 
This preheater is made up of plate elements mounted in 
a slowly rotating frame. Some useful technical notes and 
diagrams are given. 

Electrical Instruments.—Two new catalogues are to 
hand from Messrs. Cambridge Instrument Company, 
Limited, 45, Grosvenor-place, London, S.W.1. One 
deals with a range of instruments for alternating current 
circuits, including, in addition to those for general require- 
ments, instruments suitable for the high-voltage grid 
system. The other catalogue contains a description of the 
construction and uses of the Grassot fluxmeter, with an 
explanation of the mathematical theory of the instru- 
ment and practical details of several examples of measure- 
ments that can be made with the instrument. 

Constructional Work.—A catalogue to hand from 
Messrs. The Pearson and Knowles Engineering Company, 
Limited, Warrington, Lancs, shows an unusually large 
range of products. The company receives from the 
Lancashire Steel Corporation of which it is a branch, iron 
and steel materials such as castings, plates and sections 
and constructs tanks, ducts, vessels, railway axles and 
wheels, girders, &c., and also complete towers, bridges, 
factories, and equipment for blast furnaces, steel works, 
collieries, carbonising works, &c., including a number of 
machines such as engines, winches, rolling mills, shears 
&c. It also operates electric welding and galvanising 
plants on large and small work. The catalogue consists 
of a series of illustration of examples of these products. 

Exhaust Gas-Fired Boilers.—Messrs. Cochran and Com- 
pany (Annan), Limited, Annan, Scotland, have issued a 
catalogue explaining their vertical boilers as specially 
adapted for firing by the exhaust gases from oil engines. 
The lower temperature of the exhaust from two-stroke 
engines and the need for continuing to operate the 
auxiliaries if the main engine is slowed or stopped have 
been met by a boiler with separate sets of tubes for 
simultaneous gas and oil firing, so that the oil can be 
shut off or used to any required extent, by an arrange- 
ment for alternate gas or oil firing, and by gas firing 
only. The exhaust-fired boiler serves as a silencer, 
and its use is said to produce slightly less back pressure 
than an ordinary silencer. This catalogue will interest 
many concerned with the utilisation of waste heat from 
internal-combustion engines. 
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DYNAMIC BALANCING MACHINE. 


MESSRS. TINIUS OLSEN 


TESTING MACHINE COMPANY, PHILADELPHIA, U.S.A. 








DYNAMIC BALANCING MACHINE. 


Ar the Power and Mechanical Engineering Exhibi- 
tion, held in New York at the end of last year, 











the amount of unbalance has been determined. The 
machine is then turned by hand until the axis of the 
compensating weight coincides with a hair-line in the 
small circular window at the extreme right of the 


Messrs. Tinius Olsen Testing Machine Company, 500, | casing, the part under test being brought to a position 
North 12th-street, Philadelphia, showed a new design | where the heavy side of the end under examination 
of the Olsen-Lundgren semi-automatic electric-spark | is towards the front of the machine and in a horizontal 
dynamic balancing machine, which embodies sufficient | plane through the axis of the part. As the amount 
differences in construction from the older type of | and angular position of unbalance has been determined, 


machine to warrant a description. 


The machine, | reference to a chart provided with the machine indi- 


which is illustrated in the accompanying figure, is| cates the amount of drilling or additional material 


suitable for the balancing of small crankshafts, such as | required to correct the unbalance. 
The shaft, in the | weight holder tube scale has a range of 20 oz.-in., and, 


those used for motor-car engines. 


The compensating- 


machine in the figure, has eight cranks and can be| by means of a large vernier, the unbalance can be 


balanced to within 0-05 oz.-in. 


The machine consists, | read to 0-05 oz.-in. in the particular machine shown, 


in essentials, of a horizontal frame of two parallel! which will accommodate shafts from 30 lb. to 175 Ib. 


coupled shafts carried on a pair of vertical flexible 
frames which can be adjusted longitudinally along the 


in weight. Four other sizes of machine are made, 
giving a total range of weight of from 10 lb. to 10,000 Ib. 


base to suit the length of shaft under examination. | The operation described above is, of course, repeated 
These vertical frames can be rigidly locked to arrest | for the other end of the shaft, the right-hand vibrating 
vibration of the horizontal frame at either end, as| frame being locked, and the switch at the left hand of 


required. A tray carrying the major part of the elec- 
trical control switches is arranged in front of them. 
The horizontal frame carries a pair of roller brackets 
to support the ends of the shaft with a centre steady 
rest, to minimise whipping, between them. At the right 
hand of the figure is seen the driving head, while near 
this is the sparking dial, and behind it a casing con- 
taining the mechanism for altering the phase-angle, 
which embodies an adjustable counterbalance or 
compensating weight. 

The method of operation is as follows :—The crank- 
shaft to be balanced is started rotating at a speed of 
250 r.p.m. by closing the tumbler switch seen imme- 
diately below the sparking dial. The left-hand vertical 
frame is then locked, the first determination required 
being the amount of unbalance at the right-hand frame. 








\ switch on the tray, the second from the right hand, | 


is then closed, which causes sparking to appear at a 
point on the periphery of the dial corresponding to 
the angular position of unbalance of the shaft. The 
operator observes the mean angle of the sparks and 
sets a pointer on the dial to record it. The switch is 
then opened, and the switch at the extreme right hand 
of the tray closed. The compensating weight on the 
mechanism in the casing is thus brought into action, 
and its angular position is adjusted by manipulation 
of the two left-hand push-buttons at the centre of the 
tray. Movement of the weight is recorded by sparking 
on the dial, and when the sparking point is brought up 
to the original unbalance sparking point, it signifies 
that the compensating-weight arm lies in the same 
plane of unbalance as the part being tested. 

The next operation is to move the compensating 
weight radially inwards or outwards to give the amount 
of unbalance. “This is carried out by opening the end 
tray switch and again closing the second end switch. 
Sparks then appear on the dial, and the right-hand 
pair of push-buttons at the centre of the tray are 
manipulated until the spark ceases, which occurs when 


| 





the tray being used for the determination of the angular 
position of unbalance. 








THE FARADAY CENTENARY MEETING 
OF THE INSTITUTION OF ELEC- 
TRICAL ENGINEERS. 


As already announced in ENGINEERING, the Royal 
Institution and the Institution of Electrical Engineers 
are this year co-operating to celebrate the discovery 
by Michael Faraday, on August 29, 1831, of the principle 
of electro-magnetic induction. These celebrations will 
be held in London from Tuesday, September 22, to 
Friday, September 25, and will therefore overlap the 
Centenary meeting of the British Association, which 
is to take place from September 23 to 30. In this 
particular instance, however, this will not be a dis- 
advantage, as it may, perhaps, ensure the wider 
attendance, not only of Government and other autho- 
rities, but of delegates from the British Dominions 
and foreign countries. 

According to a programme which has now been 
issued, a Faraday Commemorative Meeting, arranged 
by the Royal Institution, will be held at Queen’s Hall 


| on the evening of Monday, September 21, for which a 


limited number of tickets will be available to members 
of the Institution of Electrical Engineers. On the 
morning of Tuesday, September 22, a conference will 
be held at the Kingsway Hall, Kingsway, at which 
a discourse on “ The Production and Utilisation of 
Power” will be given by Mr. J. S. Highfield. This 
will be followed by similar discourses on ‘‘ Communi- 
cations” by Sir Oliver Lodge, on ‘“‘ The Household ” 
by Miss Caroline Haslett and Mr. Ll. B. Atkinson, and 
on ‘“ Transport’? by some speaker who has not yet 
been selected. In the afternoon, alternative visits 
will be paid to the Brookman’s Park transmitting 
station of the British Broadcasting Corporation, the 
Post Office (London) Railway, the Deptford power 





station of the London Power Company, the Holborn 
automatic telephone exchange and the trunk exchange 
and transatlantic telephone service terminal, the 
overhaul and repair works of the London General 
Omnibus Company, Chiswick, as well as to the factories 
of Messrs. Carreras, Limited, and of Messrs. J. Lyons 
and Company, Limited, at Greenford. 

In the evening, a conversazione will be held at the 
Royal Albert Hall, where an exhibition, which is 
intended to demonstrate in a practical manner the 
benefits which have followed from Faraday’s great 
discoveries, is being organised by means of funds 
provided by the Institution and in co-operation with 
the Central Electricity Board, and the principal associa- 
tions connected with the electrical and chemical 
industries. The central feature of this exhibition will 
be show-cases containing Faraday’s personal relics, 
while on adjoining stands his more important experi- 
ments will be reproduced by the Royal Institution. 
The remainder of the exhibition will consist of displays 
of the modern applications of electricity and chemistry 
which have followed from Faraday’s experiments. 
The exhibition, which will also be open to members 
only on the morning of Wednesday, September 23, 
will be inaugurated by General the Right Hon. J. C. 
Smuts, president of the British Association, at 4.30 p.m. 
on Wednesday, September 23, and will remain open 
to the public from that date until October 3. 

On Thursday, September 24, a number of whole-day 
visits will be paid. These include an excursion to 
Oxford, during which the works of Messrs. Morris, 
Limited, will be inspected ; to Chelmsford, where the 
factories of Messrs. Marconi’s Wireless Telegraph Com- 
pany, Limited, and Messrs. Hoffmann Manufacturing 
Company, Limited, will be open to visitors; to Gravesend, 
where similar facilities will be provided by Messrs. 
W. T. Henley’s Telegraph Works Company, Limited, 
and during which an opportunity will be given for 
seeing the 132-kv. transforming station of the Central 
Electricity Board at Swanscombe, the route of the 
132-kv. cable between Eltham and Deptford, and 
a 66-kv. transforming station in the London area ; 
to Barking, where the generating station of the County 
of London Electric Supply Company, Limited, will 
be open to visitors, after which the docks of the Port 
of London Authority will be inspected; and to the 
National Physical Laboratory, Teddington. Alter- 
natively, half-day visits will be arranged to Barking, 
to the factory of Messrs. J. Lyons and Company, 
Limited, Greenford, and to the Croydon Air Port. 

On Friday, September 25, there will be a further 
series of whole-day visits. These include inspections 
of the Osram-General Electric Company’s Lamp 
Works and the M.O. Valve Works at Hammersmith, 
the Osram-General Electric Company’s Glass and 
Lamp Works and the research laboratories of the 
General Electric Company at Wembley ; the works of 
Messrs. Callender’s Cable Company, Limited, and 
Messrs. Fraser and Chalmers, Limited, at Erith; the 
works of Messrs. Siemens Brothers and Company, 
Limited, at Woolwich ; the works of the Underground 
Railway Company, at Chiswick, and of the Gramophone 
Company, Limited, and the British Electric Trans- 
former Company, Limited, at Hayes; and of the 
generating station of the North Metropolitan Electric 
Power Supply Company at Brimsdown and the Post 
Office radio station at Baldock. In the evening there 
will be a reception and dance. 

We are asked to state that a limited number of 
tickets for members of the Institution of Electrical 
Engineers will be available for the meetings at Queen’s 
Hall and Kingsway Hall, and for the private view of the 
exhibition. Applications for these should be made 
to the secretary during August. 








BRITISH SPECIFICATION FOR STEEL GAS CYLINDERS.— 
The British Engineering Standards Association has 
issued three specifications relating to steel cylinders for 
the storage and transport of gases, namely: No. 399— 
1930, which deals with high-carbon steel cylinders for 
permanent gases; No. 400—-1931, which refers to low- 
carbon steel cylinders for permanent gases; and No. 
401—1931, which deals with steel cylinders for lique- 
fiable gases. These specifications are based on the 
reports of the Gas Cylinders Research Committee of the 
Department of Scientific and Industrial Research. The 
high- and low-carbon cylinders are for such gases as 
atmospheric air, oxygen, nitrogen, hydrogen, &c., which 
at the working temperature and maximum working 
pressure of 120 atmospheres, remain in a gaseous state 
in the cylinder. The liquefiable-gas cylinders are for 
such gases as sulphur dioxide, ammonia, chlorine, 
methyl chloride, ethyl chloride, hydrocyanic acid, 
phosgene, carbon dioxide, nitrous oxide, ethylene, &c., 
which have relatively high critical temperatures and 
are generally reduced to the liquid state by the pressures 
employed in charging them into the cylinders. The 
specifications include particulars of tensile, impact, 
flattening and hydraulic stretch and pressure tests, 
together with a formula for the determination of the 
minimum thickness of the cylinder walls. Copies of 
the new specifications may be obtained from the B.E.S.A. 
Publications Department, 28, Victoria-street, London, 
S.W.1, price 2s. 2d. each, post free. 
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‘* ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification is not 

illustrated. : 

Where inventions are communicated from abroad, the Names, &c., 
of communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 18. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word ‘“‘Sealed”’ is appended. 

Any person may, at any time within two months from the date of 
the advertisement of the acceplance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


INTERNAL-COMBUSTION ENGINES. 


333,638. H. R. Ricardo, of London. Internal- 
Combustion Engine. (5 Figs.) May 21, 1929.—This 
invention relates to a liquid-fuel injection two-stroke 
internal-combustion engine, of the kind having two cylin- 
ders placed end to end with a common combustion 
chamber between them. A and B are the cylinders 
having a common water jacket C and arranged end to 
end with a common combustion chamber D between them 
of cylindrical form and a diameter which 1s less than that 
of the evlinder bores. A! are inlet ports communicating, 
through an annular inlet chamber A*, with an inlet 
passage A’, The inlet ports A! are arranged tangentially 
to the cylinder A, so that the charge will rotate about the 
cylinder axis. B! are exhaust ports communicating with 
an annular exhaust chamber B*. E, E! are the pistons, 
F, F! connecting rods, G, G! similar cranks, and G?, G% 
the crankshafts. The crankshafts carry gear ‘wheels 
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G4, G5 meshing with gear wheels H, H!, which themselves 
are in mesh with one another so that the crankshafts 
G?, G8 rotate in opposite directions. The cranks G, G} 
are out of phase so that one piston reaches its dead 
centre before the other, whereby a reciprocating move- 
ment is imparted to the charge in the combustion chamber 
D at the end of the compression period in addition to its 
rotation about the combustion chamber axis caused by 
the tangential entry of the charge through the inlet 
ports Al. J is a sprayer arranged in the wall of the 
combustion chamber D to deliver a jet radially into the 
combustion chamber. Since the charge not only rotates 
about the combustion chamber axis but also has an axial 
movement towards the end of the compression period, 
substantially the whole of the charge tends to be 
brought into contact with the liquid fuel delivered through 
the jet J into the combustion chamber. (Sealed.) 


333,878. R. P. Fraser, London. Combustion 
Chambers. (5 Figs.) May 16, 1929.—This invention 
relates to four-stroke internal-combustion engines having 
overhead valves. The piston 5 is provided, in its head, 
with a pocket or cavity 8, having a restricted neck or 





(333.878, 


entrance 7, in order to delay surging of burning or unburnt 
gases in either direction during the initial stage of the 
explosion. The cavity may be of paraboloidal shape, 
so that the compression waves arising during the later 
stage of the explosion are reflected more or less to a 
focus and thereby reduced in intensity or even destroyed. 


( Sealed.) 


MACHINE AND OTHER TOOLS, 
SHAFTING, &c. 


334,787. The Churchill Machine Tool Company, 
Limited, of Manchester, and L. Mawer, of Man- 
chester. Grinding and Milling Machines. (5 Figs.) 
November 18, 1929.—The invention relates to machines 
for grinding or milling cams used in internal-combus- 
tion engines. The principal object is to ensure that, not- 
withstanding swinging movements of the head of the 
machine carrying the cam during the grinding or milling 
operation, the drive shall rotate the workpiece with a 
uniform velocity. The swinging head a is carried by its 
trunnions 6 in the bed c of the machine. The work spindle 
d is mounted in bearings in brackets on the head a, and 
carries a master cam e and a work-driving plate f. The 
workpiece is mounted between the centres g and h. The 
swinging head a has a weight (not shown) acting on it to 


hold the master cam e in contact with a roller in a bracket 
j upon the bed c, so that, as the spindle d is rotated, a 
swinging movement is imparted to the head a. Upon the 
spindle d is keyed a spur wheel j which has extended 
| bosses to carry the frame k through the medium of the 
ball-bearings m. The wheel j! is rotated by the pinion n 
on the shaft 0. The frame & has a lug g to which one 
end of a link r is attached, the other end of the link 
being attached to the machine bed. The wheel j! has a 
projecting ring s upon which a brake band ¢ can be con- 


























(334,787) 


tracted by the bolt u. The bolt passes through the frame 
k, and the reaction of the brake is transmitted to the 
frame by the nut v. The distance between the centres 
of the pivots at the ends of the link r is the same as the 
distance between the axis of the spindle d and the axis 
of the trunnions b, Also, when the axis of d is vertically 
above the axis of b, the link ris vertical. The arrangement, 
therefore, constitutes a parallel linkage system. The 
swinging movement of the head a does not, therefore, 
affect the drive within the frame k, so that the rate of 
rotation of the workpiece does not vary during such 
movement; w is the grinding wheel and y the cam. 
( Sealed.) 


MINING, METALLURGY, &c. 


331,635. The Wellman Smith Owen Engineering 
Corporation, Limited, of Westminster, and H. W. 
Soward, of Westminster. Gas-Fired Furnace. 
4 Figs.) May 9, 1929.—In this furnace, 11 is the com- 
bustion chamber and lla an extension. The hollow crown 
12 forms an air space 13, to which air is supplied through 
an inlet 14. <A part of the air space 13 is in communica- 
tion with the chamber 11 through a large number of 
small holes 15 formed through the crown 12, so that the 
air issuing from the holes forms jets. The gas is intro- 
duced into the chamber 11 through openings 16, con- 
trolled by valves l6a. The openings 16 are formed 
through the two side walls and an end wall of the chamber 
11, and are at a lower level than the air holes 15. The gas 
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extends as a blanket across the furnace chamber and the 
air for combustion is supplied to the upper side of such 
blanket, the combustion effect. obtained being controlled 
and regulated by the air supplied. A structure 17 formed 
as a unit with the crown contains passages 18, arranged 
side by side. Outlets 19 and 20 are provided for the pro- 
ducts of combustion. The outlets 19 communicate through 
vertical passages 21 with the passages 18. The outlets 
20 extend through the floor into a cross passage 22 
which, by vertical passages 23, is connected with the 
passages 18. The passages 18 are also connected with the 
chimney 24. The air flowing through the air space 13 
is heated by the heat passing upwards and downwards 
through the furnace crown. (Sealed.) 


333,593. C. Baguley, Hanworth. Pit Prop. 
(7 Figs.) May 10, 1929.—This invention relates to a 
pit prop which will be rigid in use, but which may be 
readily collapsed to enable it to be easily withdrawn, 
and may then be re-erected for use again. The pit 
prop consists of two metal tubes a and 6 and a short 
metal tube or ring c between them, which may be rotated 
to increase the effective length of the prop. The tubes 
a and 6 are formed with flared lower and upper ends 
d and e to engage bearers f, which may be attached to the 
prop. The prop ends d and e can be formed with teeth 





tubes a and b are also enlarged in thickness externally, 
as indicated at a! and 6!, to provide support for the 
tube c. The tubes a, b and ¢ are held in axial alignment 
by a spigot g fitted within them to permit the member c 
to be rotated. The edges of the member c are formed with 
cams h, and the opposing edges of the tubes a and 6b are 
shaped with recesses 7 to receive the camsh. By rotating 
the tube c, the tube b is raised from the tube a and the 
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prop becomes wedged between the roof and floor. The 
pitch of the cams h, and the corresponding recesses i, 
is such that, under normal pressures, the tube c will be 
firmly held in any position to which it may be turned. 
Radial lugs 7 extend from the ring c to receive tools to 
turn the ring. J is a chain anchored to an eye bolt m 
at one end of the prop, and to an eye bolt o at the other 
end to connect the tubes a and b. (Sealed.) 


334,006. The Wellman Smith Owen Engineering 
Corporation, Limited, of Westminster, and E. W. 
Plumley, of Lond Fur - (4 Figs.) July 2, 
1929.—This invention consists in a furnace for the heat 
treatment of thin sheets that require support during 
their passage through the furnace. The sheets to be 
treated are placed on the extension 12 of the bed at the 
left-hand end of the furnace. The extension 13 of the bed 
at the right-hand end of the furnace is roofed ever, and 
the chamber so constituted forms a cooling chamber. 
The bed of the furnace proper 11 and of the extensions 
12, 13 comprises fixed and movable members. The fixed 
members are fingers 15 that are mounted in the side 
wall 16 of the furnace and in walls 17 at the sides of the 
extensions 12, 13. The fingers 15 extend transversely of 
the furnace and of the extensions 12, 13, are spaced apart, 
and are of such lengths that they extend almost to the 
longitudinal centre line of the furnace proper. The mov- 
able members also comprise fingers 18, and these fingers 
extend from opposite sides of a central member 19, which, 
when in position, extends longitudinally of the furnace 
and of the extensions between the free ends of the 
fingers 15. The fingers 18, on the opposite sides of the 
central members 19, are in line and extend towards the 
walls 16, 17 of the furnace. The spacing of the fingers 
15, 18 is such that they alternate. The central member 
19 is mounted on pillars 20, which are mounted on a 
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carriage 21, The carriage 21 is the upper carriage of a 
pair of superposed carriages, 21 22. The upper carriage 
21 is mounted to run on rails 23 on the lower carriage 22, 
which is mounted to travel up or down inclined ways 24. 
The carriages 21, 22 are movable independently the one 
of the other, the upper carriage 21 being moved by a 
hydraulic cylinder and ram 25 and the lower carriage 22 
by a second hydraulic cylinder and ram. When the 
carriage 22 is on the lowermost parts of the ways 24, 
the upper faces of the fingers 18 are below the lower 
faces of the fingers 15. The lower carriage 22 is first 
moved to the left, during which time it travels up the 
ways 24 and simultaneously raises the upper carriage 21. 
The inclination of the ways 24 is such that the movement 
of the carriage 22 thereon raises the carriage 22 through 
such a distance that the under parts of the fingers 18 are 
brought above the upper faces of the fingers 15. The 
carriage 21 is now moved on the carriage 22 to the right. 
During this movement, the fingers 18 pass over the fingers 
15. The carriage 22 is then caused to travel down the 
ways 24 to lower the carriage 21 and bring the fingers 
18 below the fingers 15. The carriage 21 is then moved on 
the carriage 22 to the left, the fingers 18 passing under the 
fingers 15 to their original position. When the fingers 18 
are raised above the fingers 15, the sheets placed on the 
fingers 15 are raised therefrom and are moved forwards 
with the fingers 18 when the latter pass over the fingers 
15 and are deposited on the fingers 15 when the fingers 
18 are moved downwards and below the fingers 15. 
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to obtain a bite in the bearers. The adjacent ends of the 


(Sealed.) 
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IMPACT ON RAILS AND ON GEAR 
WHEELS ON ELECTRIFIED RAIL- 
WAYS. 

By J. D. Twrnserrow, A.M.Inst.C.E., M.I.Mech.E. 


THE effective maintenance of the track is a 
difficulty experienced by tramway systems and 
by railways using electric traction. Destructive 
wearing is rapidly made manifest at the special 
work at points and crossings, where gaps in the 
running rails are necessary. The life of such crossings 
under an intense suburban service frequently does 
not exceed 14 days. Renewals carried out in man- 
ganese or other special steels prolong the useful 
life, but to an extent not always proportionate to 
the enhanced costs. Tramways which are electrified 
on the conduit system have an additional cause of 
maintenance in the gaps which must be formed in 
the running rails where these cross the slots. 

A destructive impact is occasioned by the wheel 
dropping into the gap, the intensity of the impact 
being independent of the speed of travel until the 
speed rises sufficiently to cause the drop to be 
arrested by the tread reaching the end of the gap 
before the full depth of the drop had been developed. 
The depth of the drop is increased as the wheel 
diameter is reduced. The energy developed is 
measured by the product of the total weight on the 
wheel tread and the depth of the drop; it is inde- 
pendent of the relation between the cushioned and 
uncushioned masses. 

The force acting vertically downwards is that due 
to the total weight of the masses, but the time of 
action and the momenta generated are increased 
by the fact that the force is expended partly in 
linear acceleration of the deadweight and partly 
in angular acceleration of the motor armature on the 
one hand and of the wheels and axle on the other. 

The impulse of the blow is measured by the change 
of momenta, the actual intensity of the pressures 
on the tread and on the gear teeth depending upon 
the elasticity of the parts in contact. 

In order that the wheel may be raised out of the 
gap an intense pressure must be exerted on the end 
of the gap. The intensity of the impact increases 
with the uncushioned weight of the axle and of the 
parts which it supports directly. 

When the spur wheel is fixed to the axle whilst 
the pinion is in part or wholly carried in the super- 
structure, any vertical movement of the axle with 
respect to the frame causes an alteration in the 
momentary aspect of any radius of the spur wheel 
and of the pinion. The change in the angular 
momenta of the rotating parts necessitates an 
impactive force on the gear teeth and on the arma- 
ture shaft, with corresponding vertical and tangen- 
tial reactions at the wheel tread. Every vertical 
movement of the axle with respect to the frame thus 
involves an angular movement of the wheel, con- 
sequent upon the transmission of impact through the 
gears. The impact on the tread of the wheel is 
accompanied by a tangential force which causes the 
wheel to slip through a small are in contact with 
the rail, producing destructive friction, which is the 
chief cause of wear. The motor delivers uniform 
torque at the armature shaft, but the varying force 
and direction of the impactive pressures on the 
gear teeth involve a high degree of variation in the 
torque actually transmitted through the gears. 
The variable torque is accompanied by an equal 
and opposite variable reaction on the attachments 
of the motor body to the frame. 

When passing round a curve, the normal rolling 
motion of the wheels is supplemented by transverse 
sliding, in order that the group of wheels may rotate 
around a certain vertical axis. The intensity of the 
transverse force between the leading outer flange 
and the rail must produce a moment about that 
axis equal to the sum of the moments of the resist- 
ances to sliding. The reaction brings the flange of the 
trailing wheel up to the face of the inner rail. The 
moments of the friction of the bogie pivot and side 
bearers and the moment of inertia of the super- 
structure require the application of force at the 
wheel flange only at the points of change of curva- 
ture, not when traversing a curve of uniform radius. 
Horizontally directed impacts, due to bad alignment 
of the inner edge of the railhead, do not involve the 
inertia of the framing until the lateral displacement 





of the axle exceeds the normal transverse play of 
the journal and axlebox. The application of roller 
bearings involves a reduction of the play. 
Nose-suspended motors having suspension bearings 
are displaced laterally with the axle. Each motor 
forms an uncushioned mass of weight W, attached 
to one side of the axle with its centre of gravity at a 
distance therefrom which may be indicated by a. 
When the effective length between the centres of 
pressure on the suspension bearings is 6, and when 
the impactive force amounts to the fraction c of the 
uncushioned mass, the momentary horizontal 


: . - ac 
pressure on each suspension bearing is > x Ww, 


and the end thrust on the collars of the bearings 
is c W. 

Efforts are now being made to effect a radical 
reduction in the impacts by abandoning the tradi- 
tional form of “‘ tramway ” suspension of the motor 
and by making the motor casing an integral part 
of the truck framing, thus reducing the uncushioned 
mass. The change of angular momenta, with the 
impact on the gear and the vertical and tangential 
reactions at the wheel tread, may, in addition, be 
eliminated by the introduction of a suitable universal 
driving connection between’ the spur wheel and the 
axle. 


MOTOR FIXED IN TRUCK FRAME 
ANGULAR VELOCITY MODIFIED BY IMPACT. 



































Evaluation of Impact.—In the investigation of 
the forces which develop impact the following 
equivalents are assumed :— 


Mass of cushioned weight M 
Mass of uncushioned weight m 
Moment of inertia of armature ... aes I, 
Moment of inertia of wheels and axle ... I, 
Centres of gear wheels aaa a 
Gear ratio ... os k 
A a 
Radius of pinion ... a 
. (e+ 1) 
k 
Radius of spur wheel gees 
‘ (+1) 
Diameter of driving wheel = d 
Height of rise or depth of drop ... re h 
Half-length of chord corresponding to h L 
Horizontal velocity aes a wad v 
Maximum tractive effort at wheel tread z 
Change of angular aspect of pinion _... a, 
Change of angular aspect of spur wheel... 05 


Linear Acceleration Upwardly Directed.—Re- 
ferring to Fig. 1 and to page 77 et seq. of Dr. F. W. 
Carter’s work on Railway Electric Traction, it is 
noted that, when meeting an obstacle of height 
h = CB, the horizontal motion of O is changed to one 
normal to BO. When the magnitude of the 
horizontal velocity is represented by AO, the 
impressed component along BO is equivalent to 
CA. Calling the impressed velocity v, :— 


o= 2/5 
d 








v. 


Impulse of the force = 2 mv a 4 


The tread makes contact with the obstacle at a 
distance L in advance of the vertical diameter of the 








wheel. The obstacle is therefore surmounted in 
L Wad 
——-/ sec, 
v0 v 
2 y2 
Since h =f x . , the mean acceleration f = — 


which is independent of h and requires the develop- 
ment of an upwardly directed force 


2 mv 
“ga . . . . 

In practice, the elasticity and the yielding of the 
support of the track cause a reduction in the 
ultimate value of h, whilst the time of action remains 
unaltered. The force and acceleration are thus 
reduced in the ratio of the ultimate to the original 
value of h. 

The flexibility of the bearing springs is assumed to 
be sufficient to accommodate the vertical movement 
without materially modifying their reaction or the 
height of the cushioned mass. 

Impulse on Gear Upwardly Directed.—In addi- 
tion to providing the force necessary for accele- 
ration of the uncushioned mass, the impact must 
also communicate to the teeth in contact at the 
pitch lines a force of which the moment produces 
a momentary change of 6, in the angular aspect of 
the rotating armature, of which the moment of 
inertia is I,, whilst the moment of reaction produces 
the change aspect 0, in the wheels and axles, of 
which the moment of inertia is I,, and at the same 
time causes the tread to slip on the rail through the 


(1) 


d 
arc measured by e, 


Assuming the adhesion factor to be 25 per cent., 
the force p at the pitch line required to produce slip 
is given by :— 


En peda. 
(K+ 1) 2’ 
whence 
p= Td(k+1)_(M+m)(k+1)d 
2ak vs 8ak : 
The moment of the total force P at the pitch line 
produces in the moment I, an acceleration = a 


whilst the moment of the reaction in excess of p, viz., 
P — p, produces in the moment I, an acceleration 


o From the vertical components of the 
angular accelerations, the vertical displacements of 
the gear teeth in contact may be determined. 
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2v2T, In(k+ 1% , ka T, (k + 1)(M +m) 
a?dg (1, + 1, k*) 8a(I,+ I, k) 


The first term of this expression is halved when 
the differential height h at the pitch line is reduced 
to h/2 by nose and axle suspension of the motor. 

This impactive pressure is supplemented by the 
steady pressure at the pitch line due to the tractive 
effort, having the maximum values + +s . +1) A 
and at the wheel tread it is additional to the pressure 
required for the vertical acceleration of the uncush- 
ioned mass. 

Downward Acceleration.—When a wheel of dia- 
meter d reaches the edge of a gap in the rail 
of length 2L, it commences to drop under the 
action of the vertical force due to the weight of 
the masses M+ m. At low speed of travel, the 
wheel rotates about the point B, but when the 
trajectory, resulting from the horizontal velocity 
» combined with the downward acceleration, 
coincides with, or falls beyond, the are struck from 
the point B with radius d/2, no pressure is maintained 
on the tread of the wheel. 

The uncushioned mass m does not drop freely ; it is 
hindered by the angular accelerations of the rotating 








(2) 
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masses which require the application of a force, say, 
P, at the pitch line. 
The net force acting on the mass m is thus 


M+m-—P, 
whence 
— A/ i... RS ee... Se 
(M+m—P,)g 2 (M+m-—P,)g 
and 





—e NA 2m 


M + m — P,)dg 
The vertical components of the angular accelerations 
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“ (k+ 11, 1, + ma? (I, 4 (3) 


The denominator of this fraction becomes 
(A + 1)? 1, 1, + 2 ma? (I, + I, k) 
when the differential height at the pitch line is 
reduced to . 


; by nose and axle suspension of the 
motor. 
This force is supplemented by the tractive effort 
at the pitch line, having the maximum values 
+(M + m)(k+ 1)d8ak. 
The downward acceleration of the uncushioned 
mass is 
g 


m ‘ 
m 


(M - P,) 


which produces a velocity 


/thoct + m — P,) 
i 
with momentum 

J/2hmg(M + m — P,). 
The kinetic energy at the moment of impact in the 
bottom of the gap is (M + m — P,)h in the wheels 
and axle falling vertically, and P,A in the rotating 
parts. The total energy of the impact is independent 
of the speed and of the relation between the live and 
the dead loads. 

The impulse is measured by the change of the 
momenta which are produced by M + m — P,, 
acting directly on the mass m, and by P, acting 
at the pitch line on the rotating masses in a known 
time ¢. 

The impulse being a product of force and time, 
it is obvious that the pressure at the point of 
contact rises rapidly with the reduction of the 
time of action resulting from increased rigidity of 
the supports. 

When the motor is supported by the axle at 
one side and the nose at the other, with the armature 
shaft at midway, the difference in height to be 
accommodated by the angular displacement is .. 
The angular accelerations and the forces producing 
them are thus halved, at the expense of increased 
deadweight upon the axle. 


makes contact with the top of the rise. The rapid 
increase of the pressure at the point of contact, at 


high travelling speeds, depresses the high spot until | 


of the original observable height. The importance 
of elasticity in the support of the track is here 
indicated, whilst the substitution of numerical equi- 
valents in equations 1, 2 and 3 will indicate only 
an approximation to practical quantitative results. 

The important bearing of the elimination of 
impact through gears on the durability of track is 


locomotive. Although the wheels are of small 
diameter and the uncushioned mass includes that 
of a large armature, the action of the engines is not 
severe on the track. 

When a quill-mounted gear wheel actuates the 
driving wheels through springs, the relative vertical 
movement introduces a tangential reaction by 
reason of the unequal loading of the springs located 
at the ends of a horizontal diameter. 

Writing on the “‘ Characteristics of Locomotives ” 
in the Journal of the Franklin Institute, October, 
1921, Mr. A. W. Gibbs records some actual tests on 
track fitted with instruments for indicating the 
lateral pressures exerted on the head of the rails. 
An electric locomotive, fitted with nose-suspended 
motors, when run at a speed of 68 m.p.h., was found 
to develop pressures amounting to 40 per cent. of 
the gross load per axle, whereas a modern steam 
locomotive on the same track at 96 m.p.h. produced 
impactive forces of which the maximum intensity 
did not exceed 15 per cent. of the axle load. 

In conclusion, it is submitted that the nose and 
axle suspension of traction motors is a feature 
which should be eliminated from all designs of 
electrically-operated locomotives and motor coaches, 
excepting only light tractors and shunting engines 
confined to low speeds. 











| THE WELLAND SHIP CANAL. 

| XIX.*—(continued). 

| S1pE and end elevations and plan of Bridge No. 1 
| are given in Figs. 848 to 850, page 595, and show its 
| general features. It is also illustrated in Figs. 878 
|and 879, Plate XXXIV, and Figs. 894 and 895, 
page 608. The views of Bridge No. 3, given in 
Figs. 880, Plate XX XTV and 896 and 897, page 608, 
may also be referred to in connection with this 
description. The span consists of two shallow 
through plate girders, connected by large gussets 
at the east end, to segmental girders. At the top 
of the latter is a steel counterweight framework, 
supported by trussing carried down with bracing 
members to the span girders, at very nearly mid- 
span. The segmental girders are furnished with 
tread plates struck to a radius of 20 ft., rolling upon 
a fixed track built into the concrete substructure. 
On the outside of the tread plates slots are cut, 
and these mesh with teeth on the tracks. 

On each side of the segmental girder, at its centre 
of roll, is a pinion, carried in bearings in the truss 
frame main post. These pinions mesh with hori- 
zontal racks carried on a steel frame built into the 
bridge substructure. The pinions are normally 
driven by electric motors located on a floor just 
in front of the counterweight. When set in motion, 
the pinions move along the rack, tilting the span, 
the segmental tread rolling back along its fixed 
track, the movement of the pinion being in a hori- 


page 608. 





?-in. thick. The width of the top and bottom 





these are laid square timbers, and above these} mounted on the rolling portion of the bridge, tilts 
the effective height, at the moment when the centre | 4-in. by 12-in. transverse planking. The longitudi-| ag the bridge is opened. In order to provide for 
of the axle is vertically above it, is only a fraction | nal timbering is dressed to the desired camber, and | eventualities, a stand-by petrol engine set is fur- 
the planking laid with 4-in. wood blocks. On one | nished, arranged in the operator’s house alongside 


side of the bridge there is a footpath cantilevered 
out from the main girders. The footpath has a 
clear width of 5 ft. 

The segmental girder at the heel of the span 
girder has a web 2 in. thick, built up of a }-in. 
plate and two 3-in. plates. The top flange is made 








emphasised by the results of experience with the 
American General Electric type of gearless electric 


* The first part of Article XIX appeared on page 
1 ante. 
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up of one 19-in. by #?-in. cover plate, and two 
8-in. by 8-in. by l-in. angies. The bottom flange 
is made up of two l-in. plates and 8-in. by 8-in. 
by 1}-in. angles. To the latter are fixed the steel 
circular tread plates in sections about 10 ft. in 
length. At joints in the latter, special cast-steel 
stiffeners riveted to the web, give additional 
support. The tread plates are 22 in. wide and 
6 in. deep. The side slots are 64 in. wide, 44-in. 
deep, and are at 22-in. intervals, staggered. 

The main posts consist of 24-in. webs of }-in. 
plate, and 18-in. flanges. At the bottom the posts 
are built into the segmental girders; at the top 
they finish with a gusset to which the bracing and 
trussing are connected, both for the members 
extending forward to the span, and to the rear to 
the top end of the segment and the counterbalance 
frame. Twenty feet above the tread the main post 
is stiffened to take a bushed casting, bored for the 
rack pinion shaft. Lattice bracing ties the main 
posts, &c., together. The counterweight framing 
is designed to support the counterweight without 
reliance being placed upon bond between the 
concrete and steel of the structure. The concrete 
is reinforced with round looped bars, and in order 
to secure sufficient weight, steel punchings were 
mixed with the aggregate. Over the centre line 
of the track a steel channel is fixed to the bottom 
and back of the concrete counterweight, and the 
deadened trolly wire lies in this as the leaf rolls 
back. Oak bumping blocks, 12 in. wide by 2 ft. 
long, are fitted for the counterweight to come to 
rest on when the span is raised. 

The machinery floor is built in between the 
portal bracing and the counterweight framing, and 
consists of girders and beams with provision for 
carrying the motors, &c. The outside girders are 
cut out to take a 14}-in. diameter flanged casting, 
bushed to 9} in. This provides an inner support 
for the rack pinion shaft, already described as 
passing through the main post. 

Leaving the operating machinery for the moment, 
the most important fixed parts of the bridge consist 
of the tracks on which the segmental treads roll, 
and the racks with which the driving pinions mesh. 
The former have a length of 28 ft. 9 in., and are 
supported by track girders. These girders are 
4 ft. 114 in. deep, capped with track plates 6 in. 
thick and 22 in. wide. On alternate sides are 
teeth spaced at 22 in. intervals to mesh with the 
slots in the rolling treads. The track girders are 
specially stiffened at the ends, and under the track 
plate joints, the latter stiffeners being of the kind 
provided for the tread plate joint on the rolling 
segment. The track girders are supported at each 
end on a grillage of 18-in. joists, so set that the 
girders are about half buried in the concrete at the 
level of the footpath. Concrete protection surrounds 








zontal line. The action will be followed by reference | 
to Fig. 849, page 595, and Figs. 894 and 895, | carrying at the top an inverted channel, set 1 ft. 


In Bridge No. 1, of which a typical cross section | columns are bolted to the track girder and grillage, 
is given in Fig. 851, the two main girders are centred | and ties extend from a point in the centre of the 
37 ft. 7 in. apart. They are 8 ft. deep, with web | top horizontal to the base of the columns. A rack, 
| plating 4 in. thick except for the panel to which | ] 1} in. wide, and having 72 teeth in its length of 
the front truss members are carried, this being | 30 ft., is fixed to the upper side of the top horizontal. 


flanges is 18 in. The main floor beams are spaced | stating that the machinery consists of two 70-h.p. 
12 ft. 103 in. apart, and have a depth of 3 ft. 5 in. motors, placed face to face on the machinery floor, 
| On the track side of the bridge there are two) and coupled by clutches to a short shaft carrying 

No data exist for the determination of the true | stringers 8 ft. apart, consisting of 20 in. by 65-4-Ib. | pinion. The latter engages with a larger gear 
value of h. In the foregoing investigation, it is | joists. These support 8-in. by 10-in. sleepers at | embodying a differential, from which the drive is 
assumed to remain at the value which it possesses | 14-in. centres. On the sleepers are laid two 80-lb. | transmitted to trains of gears on each side of the 
at the moment when the tread of the wheel first | guard rails and two 85-lb. track rails. For the! bridge, the final step of the reduction being to a 
roadway portion of the bridge the stringers are | large spur on the rack pinion shaft, already men- 
10-in. by 25-4-lb. joists at 2-ft. 6-in. centres. Along tioned. The whole of this machinery, being 





the portion standing above this level. 
Outside each track girder is a braced lattice frame, 


4% in. only below the centre of roll. The lattice 


At the moment, we shall content ourselves with 


the track girder and rack. The drive in this case is 
transmitted through a telescopic shaft to the 
differential of the normal electric drive, and thence 
through the shafting and reduction gears mentioned 
above to the rack pinion. Figs. 852 and 853, page 
596, are typical of the driving arrangements, though 
these are actually views of Bridge No. 3. 

The leaf is fitted near the nose of the span girde: 
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with two air buffers, with needle valves to regulate 
the escape of air when the girder is coming to 
rest. Similar buffers are fitted at the counter- 
weight end. 

Locks are provided for use in the closed position. 
They are 6 in. by 2}-in. bolts, tapered at the nose 
on the upper side, and entering sockets set in the 
masonry. They are worked from the operator’s 
house through a system of links and levers which 
has to bridge the gap arising from the movement of 
the rolling portion of the bridge. The means 
adopted for this are illustrated in Figs. 854 and 855, 
page 596. Two equal-armed levers, with rounded 
bosses, face and slide upon one another, when the 
bridge is closed. A third arm on one, at right 
angles to the others, is linked up with the oper- 
ating lever and quadrant, while one equal arm of the 
other is connected with the lock bolt. The first, on 
being thrown over one way or the other, forces the 


second lever with which it is in contact to conform 
to its movement, thus shooting the lock. 

As much of the electrical and control equipment 
is similar for Bridge No. 1 and other rolling lift 
bridges, we shall not deal further with this now, 
taking the whole subject after we have dealt with 
the structures themselves. 

We have described Bridge No. 1 somewhat briefly 
because, though it is typical of several, limitations 
of space prevent us from dealing at length 
with more than one example of this class. For 
various reasons we have selected Bridge No. 6 
for treatment in greater detail, and as this consists 
practically of two single-leaf bridges, vis-a-vis, 
with special modifications relating mainly to 
centralised operation and control, many of the 
details which we now illustrate can be taken as 
typical of the other rolling lift bridges on the canal. 

Bridge No. 6 is situated at the north end of the 








twin locks structure and carries two tracks of the 
Canadian National Railways main line across the 
two lock entrances. The centre line of the track 
is 8 deg. 49 min. skew to the locks, and the track 
is on a gradient of 0-91 per cent., the track girders 
however, being set horizontal. The two leaves 
face each other, that is, the rolling segments are 
on the lock side walls. The operator’s house is 
situated on the centre wall, from which point 
normal working is controlled. In the case of emer- 
gency working, other operators are required at 
controls on the side walls, though the bridge locks, 
signals, &c., remain under control from the central 
position. 

Elevations and plan of this through girder bridge, 
which is designed for Cooper’s E 60 loading, are 
given in Figs. 856 to 858, Plate XXXII. The 
span consists of two simple plate girders of uniform 
depth, illustrated by Figs. 859 to 863, Plate 
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Fig. 852. 


XXXIII. The web plates being 11 ft. deep by 
fs-in. thick. For the panel where the diagonal of 
the portal bracing joins the girder, the web is ? in. 
thick. The total lengths of the two spans from centre 
to centre of bearings are 95 ft. O# in. and 98 ft. 
9%; in. The topand bottom flanges are 18 in wide. 
The top one is composed of two 8-in. by 8-in. by l-in. 
angles, and cover plates of varying length, four 
being §-in. thick and one of }-in. thick. The bottom 
flange is built up of similar material omitting the 
3-in. plate. The girders are stiffened by the floor 
beams, of which there are altogether eight, making 
panels 13 ft. 58 in. long. At the heel end floor 
beam positions there are outside stiffeners con- 
sisting of two 7-in. by 3}-in. by }-in. angles back 
to back, forming a T, covered by two 6-in. by 4-in. 
by 4-in. angles. These assist in transferring the 
cross shear to the segmental girders. The floor 
beams are riveted up to the main girders by means 
of double 7-in. by 34-in. by 4$-in. angles carried up 
to the top, although the floor beams are only 
6 ft. 6 in. deep. Intermediate stiffeners are pro- 
vided inside and out, consisting of 7-in. by 3}-in. 
by #-in. angles, and at web splices there are two 3-in. 
strap plates and inside and outside angles, of the 
size just stated. The nose of the girder is stiffened 
with plates and 6-in. by 4-in. by 3-in. and 7-in. by 
34-in. by }-in. angles, there being 9 in all extending 
from the bottom to the top flange. At the heel 
the web plate is stiffened with two {-in. and two 
l-in. and two }-in. plates. 


The floor beam bottom flanges rest on the inside | 


flanges of the main girders. The floor beams, 
illustrated in the sections, Figs. 864 and 865, 
Plate XX XIII, are as stated, 6 ft. 6 in. deep, and 
consist of }-in. web plating with double 8-in. by 
8-in. by j-in. angles at the top and bottom. The 


four stringers are spaced 8 ft. apart in pairs, the | 


remaining width of 15 ft. being divided into three 
equal parts on the outside, and between the centre 
couple. The stringers consist of 36-in. web plate 
and double top and bottom 6-in. by 4-in. by }-in. 
angles. Double 5-in. by 3}-in. by #-in. angles are 
provided at these and intermediate points in the 
floor beams. A system of diagonal bracing angles 
is arranged for the top and bottom flanges of the 
stringers. The track is laid on 10-in. by 12-in. 


sleepers, flat-bottom 100-lb. rails being used with | 


tie plates. At both the heel and nose the floor 
beams are supplemented by two 24-in. joists, at 
the heel both inside the floor beam, but at the nose, 
one inside and one out. 

The main truss and segmental girders are illus- 
trated by Figs. 866 to 868. The segment is struck 
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to a radius of 21 ft., to the outside of the tread, the 
tread plate being 7 in. thick. The main post is 
2 ft. 6 in. wide, with web of 3-in. plate, and 8 in. by 
6 in. by 1 in. double angles, each flange consisting 
of two }-in. plates, 19-in. wide. At the centre of 
roll there is a 20-in. hole in the main post web 
taking a casting bushed to give a bearing 13} in. in 
diameter for the rack pinion shaft. The segmental 
girder consists of a web 2} in. thick, made up of 
| three }-in. plates for gusseting, with 8-in. by 8-in. 
| by 1-in. angles and a }-in. flange plate 19 in. wide for 
ithe top flange. The web is further stiffened along 
|the bottom by two 1}-in. plates, for most of the 
| length, the bottom flange angles being 8 in. by 8 in. 
| by 14 in. Single and double angle stiffeners also 
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extend radially across the web, and, opposite 
joints in the tread plates referred to below, there 
are steel castings of ribbed form extending across 
the girder from flange to flange. These steel 
castings are riveted to the web by a flange of an 
overall width of 1 ft. 5in. by 1}in. thick. From this 
there stands out a single rib 5} in. deep by 1} in. 
thick, enlarged into a boss 9} in. thick at the end 
backing the tread plate. 

The gusset between the top flanges of the girder 
and the main post consists of a }-in. web and two 
similar reinforcing plates, these plates being carried 
down through the girder top flange cover plate and 
built into the girder by insertion between the large 
cover plates at the heel, already mentioned. 
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PLATE XXXIII 





.T BRIDGE ON THE WELLAND SHIP CANAL. 


Jescription, see Page 594.) 
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SINGLE-LEAF ROLLING LIFT BRIDGES ON THE WELLAND SHIP CANAL 


(For Description, see Page 594.) 
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The main post is extended 9 ft. 6% in. above the 
centre of roll and connected there to the portal 
and stay bracing. The front stays extending down 
to the top girder flange are of 18 in. by ? in. web 
and four 8-in. by 6-in. by ?-in. flange angles. These 
stays are carried back beyond the main post to the 
counterweight framing. A strut of similar section 
extends from the main post head to the top end 
of the segmental girder and foot of the counter- 
weight frame. All these members connect with a 
large j-in. gusset plate reaching from below the 
centre of roll to the top of the truss. 

The main portal brace between the main posts, 
shown in elevation in Fig. 869 and in section in 
Fig. 870, consists of a 3-ft. 3§-in. by 1-ft. 6}-in. 
lattice frame. A second cross-brace extends 
between the front stays 17 ft. 11 in. from the main 
posts, and two sets of crossed diagonals are arranged 
between the two. The lower cross-brace consists 
of 2}-in. by 3-in. lacing bars, with flanges of double 
3} in. by 3 in. by 3-in. angles, the depth overall 
being 1 ft. 64 in. Nearly 20 ft. behind the main 
posts is another cross-brace, and a similar set of 
diagonals connects this with the main portal brace. 











° 


WELLAND SHIP CANAL. 


Fig.882. SECTION E.E. 












68%'x1%s Web PU. 


e 





Bottom. 
2-18 aw 
1-Cov.Pl. 18% 2" 









2000 e0°0 
























































Fills for Casti. Int. Stiffeners w Fills 8% 
2Pls 224'x% 2 6x4x 4 2 Fille Fs x Ke 
2PLs. 22%'x 6 2-Fulls 4x% 2-Fills 8"x 1%" 
pm * 2PUS. 16 ‘x 1% 2-Fills 4x "Ke “ENGINEERING” 
5- Sr eotynt's” 2- Fills 4°x 1% 
8-15 6% Bix 
1-% PU. 
SECTION D.D. 8% 
1 Cameo @ &# ka Cee Sl 
1 te ae —-g' om 
' : i 
Fig.883. | ale ceseecss, 
, \ % = ees 
% | A 15" 
%! at ; 
4 . ry 
IN x 3 Bills 7 L. 6% 3% x36 ves 
7 2 “he be, ate gil PLR 3% 
5 \ 
! . 
, 4 i 
ar \ 
| i | ) 
i ;S . a | 
8 | | 36 | _ 2£$ 10'x 20Lb. 
ne 8 os End Tie Pls. 15" % 
.) , > | : ; 
' Ny be) ! 60 topé 
i osi&) aH 
i al § | 
! ‘ S} 
as 
S C | 
1 & | 
| 
1 . . 
H ] P Ladder | 
H | i 2Bars 2% x% | 
Je Ru abt.1.0cens. 
| | 6x34 x Ya conz. Lo 
i | aus 6 4'x He " 
he ky Se 
Topom tte 
Rack. Walk 
re are oe ona mae 
aeinion _— 
bile tack Casting 
ro) LT ed ty {=| el [= 
___.__Ch.of TrackGuader ST 
Tie Pls. 6x56 _ 
re in @ im ri rh Dn | oy 
“ENGINRERING” 


Suspended 9 ft. 64% in. below the main portal 
brace by a number of 3}-in. by 3}-in. by #-in. 
angles is a girder 31 in. deep, shown in Figs. 869 
and 870. This forms one of the main members 
of the machinery floor. At the back, this floor, 
built up throughout of girders of this depth, is 
connected with the counter-weight framing. The 
floor structure extends and is riveted to the main 
posts. The main outside beams end 3 ft. 44 in. 
from the main post centre line, and in the web is 
a 1-ft. l-in. hole to take a journal bearing 7} in. 
in diameter. This is in line with the bearing in 
the main post, already referred to, and is a second 
bearing for the rack pinion shaft. The whole of the 
machinery floor being integral with the truss, tilts 
when the span is rolled over to lift. 

The rolling tread plates are shown in Figs. 875 
and 876, Plate XX XIII, and are 7 in. thick by 2 ft. 
wide; they are finished with slots at 1 ft. 10} in. 
centres, on both sides, tapered both lengthwise and 
crosswise. These mesh with tapered teeth or lugs 
standing up on both sides of the fixed track plates. 
The rolling treads were forged and machine finished, 
and the segmental girder flange angles to which 





they are bolted were bent cold and carefully 
machined after assembly and riveting. 

Dealing now with the fixed parts of the structures, 
the track plates on which the segmental girders 
roll, are laid on track girders shown in Figs. 881 and 
882, annexed. These are 5 ft. 84 in. deep, with 
webs of 13-in. plate, and top flanges composed of 
8-in. by 8-in. by 1}-in. angles, with two stiffeners 
each side of the web. Two of these are 30 in. 
deep by { in. thick and two 15 in. deep by } in. 
thick. The bottom flange consists of 8-in. by 
8-in. by $-in. angles and an 18-in. by 2-in. cover 
plate. At splices of the track rail there are stiffening 
castings such as were described in connection with 
the segmental girder, and the track girder is further 
supported by double 6-in. by 4-in. by 4-in. angles 
about 18 in. apart. At the ends there are groups of 
angle stiffeners located directly over the grillage 
embedded in the concrete substructure. This grill- 
age consists of five 20-in. joists of 100-lb. section 
and 7 ft. 5 in. long. The joists are held together by 
6-in. by 3}-in. by #-in. angles back to back. A 
3-in. bearing plate is placed on the joists and under 
the girder flange. The anchor bolts are 1} in. in 
diameter. On the top flange of the girder is bolted 
the track plate, 7 in. thick and 24 in. wide, with 
teeth 3} in. thick and 3 in. high at 1 ft. 10} in. 
centres, these meshing as already described with 
recesses in the segmental girder tread. A plan of 
the track plate is given in Fig. 877, Plate XX XIII. 

Outside each track girder, and riveted to it is a 
rectangular braced frame, carrying the rack for 
the pinion of the operating machine. These are 
illustrated by Figs. 883 to 885. The rack is set 
with its pitch line 9-47 in. below the centre of roll. 
It is 29 ft. 9 in. long, allowing for 29 ft. travel for 
the pinion. It is of cast steel, in 3 sections of 
28 teeth each, and is 10 in. wide. It is carried on an 
inverted channel of 12-in. by 40-lb. section, in turn 
forming part of an inverted trough girder composed 
of two 16-in. by }-in. side plates and 4-in. by 3-in. 
by 3-in. angles. This girder is carried on two lattice 
uprights centred 30 ft. 6 in. apart extending up from 
the substructure to which they are bolted through 
the grillages carrying the track girders. The rack 
frame is stiffened by diagonals, and is further 
supported by the bottom tie being joined by gusset 
plates at the ends and centre, to the track girder. 
The bottom tie consists of two 6-in. by 4-in. by ~-in. 
angles spread to be | ft. 84 in. over flanges, with 
5$-in. by 3-in. lacing bars, 

The operating machinery is shown in Figs. 886 to 
893, on page 598. It consists of the rack pinions on 
either side carried in bearings in the main post and 
portal framing, and driven through gearing and a 
differential by two 100-h.p. electric motors. The 
motors are 3-phase, 66%-cycle, 550-volt, 12-pole 
enclosed machines, placed end to end, facing, and 
driving direct a short shaft coupled up between 
them. This carries a pinion of 15 teeth in mesh 
with a differential gear of 75 teeth. The differential 
action is arranged for by means of three small bevel 
pinions carried by the gear disc, and engaging with 
two large bevels on the same axis as the differential 
gear wheel. This device is shown in detail in Figs. 
891 to 893. The shafts to which the large bevels are 
keyed extend to either side of the machinery house, 
where, by two further gear reductions, the rack 
pinion shaft is driven, as will be evident from Fig. 
886. As already explained, as the machine is 
operated, the pinion rolls along the fixed track and 
the leaf, with the machinery house, tilts up. 

In order to meet emergency conditions when the 
power supply might be temporarily cut off, an 
alternative drive is provided, but as this takes the 
form of a mechanical drive by means of a petrol 
engine which is a fixture in a house alongside the 
moving span, the transmission to the pinion involves 
some little complication. The alternative drive is 
best seen in the plan, Fig. 886. The engine is a 
4-cylinder unit running at 1,050 r.p.m. The drive 
is taken direct from the engine shaft to a reversing 
clutch and bevel gear, and then through a two-speed 
change gear is transmitted to a shaft extending out 
through the wall of the house at a point 12 ft. 6 in. 
below the centre of roll, and midway between the 
extreme positions (see Fig. 889). The end of the 
shaft referred to is fitted with a small bevel, meshing 
with another at right angles, carried in a yoke 
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swivelling on the first shaft. Extending from the 
rack pinion shaft is a similar swivelling yoke with 
a pair of bevels. The bevels are all in train by 
means of a 4-in. sliding shaft, fitted with slot and 
feather, transmitting the drive from the lower fixed 
shaft to an upper shaft passing axially through the 
rack pinion shaft. Details of this transmission are 
shown to a larger scale in Fig. 890, which also 
shows the two bearings in which the rack ‘pinion 
shaft is carried. The movement of the latter is 





compensated for by the telescopic action of the 
feathered shaft in the lower yoke. Passing through 
the rack pinion shaft, as shown in Figs. 890 and 
886, the mechanical drive is transmitted by a link- 
belt silent chain to a short spindle carried in bear- 
ings in the differential gearframe. The latter can 
be engaged with the differential by means of a 
sliding gear, only in mesh where required. From 
this point the transmission back to the rack pinions 
is as already explained. Figs. 852 and 853 of 
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Bridge No. 3, and already referred to, show arrange- 
ments similar to those described above. 

The motors for this bridge were required to 
exert a starting torque of 2,735 ft.-lb., the stalliag 
torque being not less than 3,420 ft.-lb. The 
running torque at 627 r.p.m. was required to be 
1,195 ft.-lb., and at 314 r.p.m., 2,715 ft.-lb. Two 
service brakes of the Cutler-Hammer type are 
fitted, one at each motor, and two emergency brakes 
of the same type act on drums on the differential 
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shafts. The former exert a combined torque 
of 1,220 ft.-lb., and the latter of 6,325 ft.-lb. 

At the toe, the lifting span is fitted underneath with 
two cast steel shoes 2 ft. 8 in. long, transversely, and 
1 ft. 24 in. high, the bottom being struck to a radius 
of 21 in. These are shown in Figs. 873 and 874, 
Plate XXXIII. The shoes rest on cast steel 
pedestals, having bases 4 ft. 4 in. by 2 ft. 2 in., and 
top faces 3 ft. 2} in. by 1 ft. 4 in., their height being 
1 ft. These pedestals are fixed to the concrete sub- 
structure. At the same end is a centreing arrange- 
ment, consisting of a cast steel socket, tapered, to 
engage with a standing post set on the concrete. 
The former is a casting 1 ft. deep, providing a 
tapered socket of 7? in. minimum width, sideways, 
across the bridge, by 94 in. lengthwise of the span. 
The post is of cast steel and stands 3 ft. 4 in. high. 
The tongue entering the socket is 74 in. by 3 in. 
thick, and is carried on a hollow ribbed base 3 ft. 
long by 18 in. wide. This arrangement is illus- 
trated by Figs. 871 and 872. 

Bridge No. 6 is normally worked by a single 
operator in a house on the centre wall, from which the 
movements of both leaves are controlled. This 
operator also works all signals, &c., and likewise 
has under his control the locks for the leaves. These 
are merely bolts of 5-in. by 2-in. section, two being 
provided for each span, entering holes cut in the 
main girder ends. The two bolts of a leaf are 
coupled by a long shaft and each pair is worked by 
linkage, the two systems being operated by two 
electric switch machines on the centre wall, con- 
trolled from the electric interlocking signal frame 
in the operator’s house. 

Each leaf is fitted with air buffers, two of which are 
provided inside the toe end floor beam. These are 
cylinders 12 in. in dia., and allowing a 24-in. stroke 
to the piston. The piston rod having a plain end, 
rests on a steel plate on the masonry. The cylinder 
has a small needle valve for fine adjustment, and a 
check valve for quick release. Two very similar 
buffers are fitted at the rear on the top of the counter- 
weight, also allowing 2-ft. stroke, which would be 
completed when the span is lifted to 79 deg. 7 ft. 23 in. 
Wooden bumper blocks are provided on the counter- 
weight, and will come in contact with the rails if 
the leaf is opened too far. The rail locks consist 
of simple projections carried over the gap between 
the end of the span and the walls. These projec- 
tions nest into castings, from which they lift when 
the span rolls back. 


(To be continued.) 








THE RE-SURFACING OF ROADS. 


In most parts of the world the advent of new 
means of transport, comprising fast-moving, com- 
paratively-light, passenger cars and heavy, but 
slower, commercial vehicles, gave rise to trouble in 
connection with road maintenance. Systems of 
construction failed to meet the requirements of 
users, which could, broadly speaking, be summarised 
as a hard, smooth surface, capable of standing up 
to the conditions of its employment for a considerable 
length of time, and remain at all times free from 
dust. The old roads, as it happens, were all sub- 
jected to the new conditions at about the same time, 
and thus the authorities were confronted with either 
the reconstruction, or the resurfacing, of the major 
part of the thoroughfares under their jurisdiction. 
In America, where mechanical traction was rapidly 
applied, conditions were intensified by the wide 
use formerly of earth or gravel roads. These were 
soon reduced to such a state as to necessitate 
very extensive resurfacing programmes. While the 
reconditioning of these roads was imperative, 
funds available for the purpose were limited, and 
it was impossible to reconstruct with such a mat- 
erial as concrete, unless each year’s programme of 
work was very restricted, with the result that while 
slow progress was being made in one direction, 
much longer lengths of untreated roads were being 
completely destroyed. It was consequently com- 
monly decided to discriminate between roads 
which had load characteristics demanding such 
expensive reconstruction, and the other less-used 
highways, which constituted the greater mileage, 
and for which it was essential to find much cheaper 
means of treatment. At a recent Conference on 
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Highway Engineering held at the University of 
Michigan, when the experiences of road constructors 
in various territories formed the subjects of papers, 
a good deal of interesting information was given 
as to how this problem has been met, and we pro- 
pose to review some of these contributions as of 
interest to a wide circle of engineers. 

In many cases gravel roads have been required 
to carry considerably more traffic than that for 
which they were originally designed. This made 
them more or less dusty during certain periods of 
the year, and was also the cause of heavy main- 
tenance costs. Dust may be overcome by the use 
of calcium chloride, or light road oils, but the real 
problem can only satisfactorily be met by some type 
of resurfacing. To provide a hard surface on the 
top of the old gravel and stone bases at small 
cost, the use of a bituminous retread has found 
great favour in America. The subject had been 
approached in two ways, namely, by experimental 
work in laboratories and by laying actual test miles 
of surface on selected routes. In Macomb County, 
Michigan, certain investigation work has been 
done with a model track, 2 ft. wide and 12 ft. 
diameter, with different mixes in eight sections. 
The experiments were described in a paper by 
Mr. Leon Luke, County Highway Engineer. Wear 
was caused by the continued running of a loaded 
wheel on this circular track by means of an electric 
motor, and was taken as the index of the unsuit- 
ability of the particular construction under test. 
This work showed clearly that it is advisable, in 
order to obtain the best results, to heat the aggre- 
gate prior to its association with the hot bitumen. 
No great benefit, or, indeed, any advantage at all, 
was obtained from screening the aggregate to 
reduce its sand contents toa minimum. A consider- 
able saving can, as a matter of fact, be effected by 
avoiding this unnecessary work and simply using 
all the material obtained from the pit, after it has 
been passed through a crusher to reduce the material 
to ? in. maximum size. 

In full-scale investigations, the only real test of 
the value of any system of construction for the 
variety and proportions of traffic a road has to carry, 
discrimiation must be exercised between the 
means adopted for resurfacing when comparing 
results. In some cases, roads can be adequately 
reconditioned by the use of light tar oils and local 
aggregates. In others, it is advisable to adopt 
tars and asphalts of higher viscosity, pre-mixed 
or mixed-in-place, with a gravel or stone aggregate. 
Then again, asphalt emulsions may be used. A 
feature of the methods applied is the common 
adoption nowadays of mixing in place, 7.e., on the 
road itself. In Michigan, the pioneer “ mixed-in- 
place” application of the use of tar oils, sand and 
gravel for road reconditioning, was made on a part 
known as the North Star Mile, which was opened 
to traffic early in August, 1929. In this case, 
described by Mr. G. H. Clow, Superintendent of 
Roads, Gratiot County, the sand and gravel were 
spread over the road to the required width, after 
the gravel had been reduced in size to a maximum 
of }-in. Oil was then put on with a pressure distri- 
butor at the rate of a half gallon to each square 
yard. Working was then resorted to with a 
dise plough, and a further similar quantity of oil 
was introduced prior to further working. A 
final half gallon of oil was then puton. The material 
was then moved back and forward across the road 
by machine, about sixteen times, to ensure uni- 
formity of mixing. After spreading, the surface 
was shaped, the rolling being repeated daily for a 
week. This mile of road was reconditioned at a 
cost of 4601., and proved in every way satisfactory. 
Other roads gave comparable results, except where 
the mixing had to be done in cold weather. In 
such cases the mix became soft in hot weather 
and the oil came up to the top. This difficulty was 
overcome by first covering the surface with sand 
and then working in pea gravel. While this 
method of resurfacing roads has its limits, it is 
found that it proves effective where there is enough 
traffic of the motor vehicle type to compact it in a 
few days. In cases where the prevailing traffic 
consists of horse-drawn wagons, laden with three to 
five tons each, it soon gives trouble through the 
formation of ruts. , 





Bituminous resurfacing has been used extensively 
in America. The usual method of treatment is 
first to blade the old gravel road with a light motor- 
driven grader, and afterwards to sweep the surface 
clear of all loose material with a mechanical broom. 
Then resurfacing is commenced. In one example, 
quoted by Mr. E. K. MacAllister, of Jackson County, 
crushed limestone was first dumped along the centre 
of the road and then spread over the surface. Tar 
was then applied hot with a pressure distributor. 
Mixing was then immediately resorted to, using 
motor graders and scrapers to work the material 
back and forward from sides to centre of the road. 
When the mixing was to a certain extent completed, 
tar was applied to the gravel base of one uncovered 
half of the road and the material brought over 
it, leaving the other half of the road available for 
brooming and tarring. The mix was then re-spread 
over the entire surface with a motor scraper, 
after which rolling commenced. A sealing coat 
of tar and crushed limestone chips was later applied, 
preferably immediately, because this method pre- 
vented dirt and other foreign matter from filling 
up the small openings after construction. The chips 
for this purpose were commonly of from } in. to 
4 in. size and free from limestone dust. A mechani- 
cal spreader was used for this purpose, a light coating 
being first put down to find its way into the voids. 
After tar spraying this coat a further application 
of limestone chips was spread over the surface. 
In this last duty the motors were reversed, so that 
the chips covered the tarred surface prior to being 
run over by the wheels. The cost worked out at 
7401. per mile of road of 16 to 18 ft. width. It is 
thought from experience to be desirable to make the 
metal at the edges of the road of at least the same 
thickness as elsewhere. Maintenance costs with 
such construction has proved to be very small. 
In Emmet County, Mr. E. H. Edyvean reports 
on two adjacent sections of road, each 2} miles 
long, which were reconstructed, the one using tar 
and the other asphalt, with crushed limestone for 
a l-in. retread. Unfortunately, only total costs 
for these two sections, and one treated with emulsi- 
fied asphalt, were kept, but the average figure of 
5581. per mile of 18-ft. width was arrived at, and 
the tar and asphalte sections had so far given 
complete satisfaction. Work on a road in Macomb 
County with a comparatively soft asphalt, giving 
a pliable mixture, and involving the widening of the 
track from 14 to 20 ft., ran out at an average cost of 
642]. per mile. This meant the saving of the old 
gravel roads from complete destruction by re-surfac- 
ing at a cost of but five years’ maintenance charges, 
obtaining at the same time a better, smoother and 
a dustless surface. 

The use of hot asphalt emulsions has also been 
tried. As described in a contribution by Mr. Miller 
Bidleman, the procedure in such practice was, 
after the bladed gravel road had been cleaned of 
loose material, first to fill up all low spots. Pea 
gravel aggregate was then put down in layers, each 
being watered ahead of the distributor, so that 
the emulsion could evenly coat each stone. After 
the first application of the emulsion, the second 
layer of aggregate was spread and rolling started. 
More emulsion was then distributed over the surface 
and a layer of fine aggregate applied. Rolling for 
ten hours followed to complete the track. In 
Leelanau County the costs worked out at 5611. per 
mile of 18-ft. width. Asa result of experience in this 
case it was thought that the use of graded and 
screened aggregate would result in a saving of emul- 
sion over that used with the pea-gravel in the first 
application. It was also decided to use heavier 
aggregates for the base course and very fine ones 
for the top. Similar work with three different 
emulsions in Emmet County gave comparable 
figures, but in that case it was thought that the 
riding qualities of the road could be improved. 








British COMMERCE WITH SovuTH AND CENTRAL 
AMERICAN ReEPUBLICS.—Confidential memoranda on 
the methods of trading and the appointment of agents 
in Hayti, Uruguay, and Guatemala, have been prepared 
by the Department of Overseas Trade, 35, Old Queen- 
street, London, S.W.1. British firms desiring copies 
should communicate with the Department, quoting 
Reference No. C.X. 3509 in the case of Hayti, C.X. 3515 
in that of Uruguay, and C.X. 3516 in that of Guatemala. 
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oxide and hydrogen. The apparatus made by 
Messrs. Elliott Brothers, to ascertain the amount 
of carbon dioxide depends on the fact that the 
thermal conductivity of carbon dioxide is much 
less than that of the other gases, such as nitrogen, 
oxygen, carbon monoxide and water vapour, which 
are normally passing through the flue. The result 
of this difference is that any appreciable amount of 
carbon dioxide reduces the total conductivity of the 
gases, and this reduction gives an accurate idea 
of the percentage of carbon dioxide present. To 
determine this conductivity, a small quantity of flue 
gas is drawn off from the base of the chimney by means 
of an aspirator and, after being filtered and cooled, is 
led through a metal tube along the central axis of 
which a fine platinum wire is stretched. This wire is 
heated electrically, its temperature depending jointly 
on the current flowing through it and on the thermal 
conductivity of the gas surrounding it. To ensure 
against losses due to radiation, the temperature of the 


BOILER AND FURNACE CONTROL 
INSTRUMENTS. 


(Concluded from page 560.) 


ConTINUING our description of a selection of the 
boiler and furnace control instruments constructed 
by Messrs. Elliott Brothers (London), Limited, of 
Lewisham, we may next deal with the firm’s smoke- 
density meter. 

In these days of agitation about the nuisance and 
damage caused by smoke from power stations, the in- 
strument, by means of which the blackness of the smoke 
emitted from a chimney can be directly measured, is 
of much interest. The construction of the instru- 
ment is indicated diagrammatically in Fig. 12. It 
consists, essentially, of a steel tube about 6 in. in dia- 
meter which is fixed across the chimney or flue. One 
end fopens into a compartment containing a projec- 
tion lamp D, while at the other is an Ardometer, or 








draught gauge, respectively. The former comprises 
the main filter A and consists of a porous refractory 
tube, which is supported in a cast-iron holder B and 
projects into the flue. The gas is drawn down the 
intake tube B by the aspirator shown in Figs. 15 and 
16, and passes through a cooler, which consists of a 
water-jacketed tube, on its way to the transmitter. 
This cooler is placed in either a vertical or inclined 
position, so that any water vapour condensed from the 
flue gases is drained into the water seal D. This water 
seal is simply a cast-iron vessel filled with water, 
which seals the intake against the entry of outside air. 
The cooling water, after passing through the cooler, 
flows through the aspirator, and thus draws in the 
flue gas, the amount of suction being indicated on a 
draught gauge, which consists of a U-tube filled with 
glycerine and water, and is enclosed in a metal pro- 
tecting case. This gauge is adjusted to about 1 in. 
above the chimney draught, a figure which corresponds 
to a gas flow of about 1 cub. ft. per hour. Under these 
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total-radiation pyrometer A. ‘The light from the lamp | wire is not allowed to exceed 100 deg. C. (212 deg. F.), 
is, focussed on this pyrometer by the lens C.  As/| while similar losses, due to convection, are guarded 
shown in the diagram, slots are cut in the central | against by keeping the diameter of the tube down to 
portion of the tube, so that a definite proportion} about $ in. Provided, therefore, that the heating 
of the smoke passes between the lamp and the pyro-| current is constant, the temperature of the wire will 
meter, thus reducing the amount of radiation from | depend entirely on the thermal conductivity of the gas 
the lamp to which the latter is exposed. The E.M.F.| flowing through the tube. This can be measured by 
generated by the pyrometer at any time is, therefore, in- | determining the resistance of the wire, as previously 
versely proportional to the density of the smoke. Holes | described, and indicating or recording the appropriate 
are provided in the ends of the steel tube, which project | percentage of carbon dioxide on a suitably calibrated 
about 2 ft. from each side of the flue, so that fresh air| instrument. In this connection, it is important to 
is drawn in by the chimney draught. This prevents | ensure that the comparatively slight changes in tem- 
dust and soot from being deposited on the lenses. ‘The | perature, caused by alterations in the composition of 
measuring instrument used with this apparatus is a/| the flue gases, are not swamped by the much greater 
sensitive millivoltmeter, and, as shown in Fig. 13, is | fluctuations in the boiler-house temperature. This is 
calibrated in five different degrees of smoke density. | effected by using a duplicate tube, which is filled with 
It can also be provided with alarm contacts, so that, | air, and connecting the wire it contains to the opposite 
when a pre-determined density of smoke is reached, a | arm of the bridge to that formed by the wire in the flue- 
horn is sounded and a lamp lighted. The smoke) gas tube. This arrangement permits the difference 
densities at several places can also be indicated on one | between the resistances of the two wires, which depends 
instrument by using a multi-way selector switch, | solely on the thermal conductivity of the flue gas, to be 
while the results obtained can be recorded on an instru- | measured. Sensitivity is further increased by dupli- 
ment of the pattern we have already described. | cating the flue gas and air tubes and connecting them, 
One of the most important aids to the economical | so that they form the four arms of the bridge. 
operation of a power station is an accurate knowledge| The design of this CO2 recorder may best be explained 
of the composition of the flue gas and more especially | by reference to Figs. 14, 15 and 16, which show the 
of the percentages of carbon-dioxide, carbon mon-! flue-gas sampling tube and combined aspirator and 
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Fig. 18. 


conditions, the apparatus indicates the correct per- 
centage of COg about one minute after the sample 
has been drawn through the filter. 

A section through the transmitter is given in Fig. 17, 
while its appearance will be clear from Fig. 18. As 
will be seen, it consists of a waterproof metal case 
containing the gas and air chambers, E and F, men- 
tioned above, together with a rheostat G, a milliammeter 
H, and a zero-adjusting resistance K. The gas and 
|air chambers are drilled in heavy metal blocks, this 
| construction serving to ensure a uniform temperature. 
| Each of the gas chambers is arranged as a shunt to 
| the main line of gas flow, the inlets to them consisting 
| of two small holes the area of which, compared with 
| that of the main passage, is chosen to allow the velocity 
|to vary between fairly wide limits without affecting 

the temperature of the platinum wires. Another 
result of this construction is that there is practically 
no risk of dust or dirt being deposited on the wires, 
|as only a fraction of a cubic inch of flue gas passes 
|through the measuring chambers per minute. To 





|ensure that the wire is always central in the tube, 
|a platinum-iridium spring is soldered to each end, 
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these springs being, in turn, soldered to nickel pins 
fixed in insulating bushes. The air chambers are 
closed by a small cartridge of moisture-absorbing 
material, so that their contents are always dry. The 
sliding resistance, marked K in Fig. 17, is used to 
adjust the bridge arms to equality, and is operated 
by the milled knob visible on the left of Fig. 18. 
The milled knob on the right of this illustration 
controls the rheostat G. This enables the milli- 
ammeter to be set to a red mark corresponding to a 
current of 335 milliamperes. The gas inlet is visible 
at the bottom of the case, and is combined with a 
control filter containing cotton-wool. This filter is 
fitted with a removable glass cover, so that the condi- 
tion of the cotton-wool, which indicates whether the 
main filter is in good working order, can be ascertained. 
The gas outlet is at the top and is provided with a very 
small orifice, so that the flow is throttled down to the 
desired amount when the aspirator is adjusted to give 
the correct reading on the draught gauge. While the 
use of this throttle orifice necessitates a much higher 
aspirator suction than would otherwise be necessary, 
it has the advantage that it renders the effect of fluctua- 
tions in the chimney draught practically negligible. 
The electrical connections are made through water- 
tight glands in the bottom of the case. 

The COg transmitter is usually designed for connection 
to a six-volt circuit and consumes about 0-35 ampere, 
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so that it can be run from an accumulator or a direct- 
current lighting circuit through resistances and iron- 
wire compensators. If only alternating current is 
available, the necessary direct-current must be obtained 
through rectifiers. 

The combined carbon monoxide and hydrogen 
meter, which is supplementary to the CO 2 meter, 
is of the same general construction as the latter. 
Its operation depends on the fact that a platinum 
wire at a temperature of from 400 deg. to 450 
deg. C. (752 deg. to 842 deg. F.) is capable of 
bringing about the combination of carbon monoxide 
and hydrogen with oxygen. Though the action of the 
platinum is catalytic, the resulting combination causes 
its temperature to rise in proportion to the concen- 
tration of the two gases, so that its resistance corre- 
spondingly increases. The transmitter, in this case, 
also consists of gas and air chambers, both of which 
are arranged as the arms of a Wheatstone bridge. As, 
however, the increase in temperature is much greater 
than in the CO» meter, the wires, in this case, need not 
be more than 2 cm. or 3 cm. long (0-79 in. or 1-18 in.), 
though to ensure a long life their cross-section is 
about four times as great as before. Similar pre- 
cautions are taken to ensure a constant and regular 
flow of the gas, as any great changes in this would 
not only lead to inaccurate results, but, if the velocity 
fell below a certain figure, the explosion would cause 
a momentary increase in resistance which would 
not be measurable on the milliameter. Generally 
speaking, there is sufficient oxygen to bring about 
combustion, but to render the latter absolutely certain 
about 30 per cent. excess air is drawn in through a 
small nozzle. 

The indicators used with these instruments are of 
the ordinary moving-coil type, and may be either of 





the circular or edgewise pattern. Fig. 19 illustrates 
a useful example of the latter type, which enables 
comparative readings of several different quantities 
such as the carbon dioxide and CO + H, contents, 
and the flue-gas temperatures to be taken simul- 
taneously. Similarly, a change-over switch of the 
pattern described above can be used to enable the 
carbon-dioxide contents at several points in the system 
to be indicated on one instrument, while, if desired, 
the percentages of COzg can be recorded, in the way 
already described, either alone or in combination with 
temperatures and pressures. 








ENGINEERING RESEARCH.* 
By Srr Tuomas Ernest Stanton, F.R.S., M.Inst.C.E. 


Str RicHarp GLAzEBROOK, in addressing you in 
1923 on the subject of the interdependence of abstract 
science and engineering, dealt fairly completely with 
the development of engineering laboratories in this 
country during the present century. It is clear, 
therefore, that in raising the work of engineering 
laboratories to the dignity of researches in abstract 
science, Sir Richard fully accepted Sir William 
Anderson’s definition of abstract science in the first 
James Forrest Lecture as “ research undertaken for 
the sole purpose of acquiring knowledge of the opera- 
tions of Nature and her laws.” + 

Further, it would seem that Sir Richard Glazebrook 
is prepared to go even beyond this, and to discern in 
a perfectly ad hoc experiment the pursuit of abstract 
science, since he quotes with approval the statement 
of the present president of the Institution of Electrical 
Engineers, Mr. C. C. Paterson, that “‘ every laboratory 
problem requires for its solution not only new infor- 
mation concerning facts, but also some extension of 
scientific principles.” It might be urged, indeed, that 
Mr. Paterson’s reservation of ‘‘ some extension of 
scientific principles’ is unnecessary, since we have 
the authority of Rankine for the statement that 
‘sound theory in physical science consists simply of 
facts, and the deductions of common sense from them, 
reduced to a systematic form,” and that of Kirchhoff 
for the statement that ‘“‘ the object of all science is to 
give an account of the way things go on in the world.” 


Probably, however, Mr. Paterson is in entire agreement | 
with Professor Rankine, and means by “ extension of | 


scientific principles ” the discovery of some generalisa- 
tion of the results of the experiments which will enable 
the solution, not only of the precise problem presented, 
but of similar problems, to be predicted. 

Coming now to my immediate object, which is to 
trace the changes which have taken place in the nature 
of the subjects studied in engineering laboratories from 
the date of Sir Alexander Kennedy’s lecture in 1896 
to the present time, we must recognise, in the first 
place, that at that time almost all engineering labora- 
tories were attached to educational establishments, 
and that the subjects studied were therefore, as far 
as possible, chosen so as to afford the best means of 
training engineering students in scientific methods of 
observation. This accounts to some extent, I think, 
for the fact that the matters discussed by Sir Alexander 
Kennedy were concerned almost entirely with the 
performance, economy and efficiency of machines and 
prime movers, and of the plant required to supply 
them with motive power. Work of this nature was 
admirably adapted for satisfying the urgent educational 
need of that time, which was the equipping of the 
offices of engineers with a staff capable of taking the 
observations required for the performance tests of 
engineering works, which were becoming of great 
importance, and having a clear perception of the 
accuracy to which the results could be relied upon. 
In one of the most admirable passages of his lecture, 
Sir Alexander Kennedy points out how fundamentally 
engineering problems differ from those of the physicist. 
‘ Engineering laboratories,” he points out, “‘ are simply 
physical laboratories modified for engineering purposes, 
and the investigations in them are as much physica 
experiments as those in physical laboratories proper, 
but the two classes of experiment differ considerably, 
both as regards aim and scope, and the conditions under 
which they are made. Physical problems, in general, 
admit of one solution, and one only, and the physicist 
spares no pains to eliminate the most minute errors which 
will effect the accuracy of that solution. Engineering 
problems, on the other hand, are not, in general, capable 





* The thirty-seventh James Forrest Lecture, delivered 
before the Institution of Civil Engineers on May 5, 
1931. Abridged. , 

+ It is somewhat remarkable that Sir John Herschel, 
in his ‘* Dissertation on Natural Philosophy,” in 1830, 
gave an opposite meaning to the term abstract science, 
defining it as something independent of natural pheno- 
mena and dependent only on memory, thought or 
reason, such as geometry, arithmetic and algebra, and 
reserved the term natural science for what Sir William 
Anderson described as the study of Nature and her 


laws. 


| of exact solution, and the engineer would be entirely 
| wrong if he attempted more than a limited degree of 
|accuracy.” The carrying out of this kind of experi- 
| ment requires a special faculty which does not come 
into the training of a physicist, namely, that of estima- 
ting the probable errors of observation made under 
engineering conditions, variations in materials, &c., 
which will tell the experimenter to what accuracy his 
conclusions will hold. 

In order to give an idea of the scope of modern 
investigatory work in engineering, I propose to describe 
briefly some problems of interest which have been 
studied recently at the National Physical Laboratory. 
In the first place, I may refer to the general activities 
of the Engineering Department of the Laboratory. 
The whole of the research and investigatory work of 
the Department may be divided into the following three 
groups :—(a) Government research carried out for :— 
(1) The various Research Committees and Boards of 
the Department of Scientific and Industrial Research, 
and certain Research Associations, partly financed 
by the Department. (2) Two of the Fighting Services 
—the Air Ministry and the War Office. (3) The 
Ministry of Transport and other Government Civil 
Departments. (b) Researches forming part of the 
general programme of the Laboratory Research 
Committee. (c) Special investigations for the general 
public. 

The latter work is undertaken at a scale of fees which 
is determined by the measure of publicity which the 
clients are willing to allow to the Laboratory report ; 
that is, there is a definite fee on the understanding 
that the results are kept strictly confidential, and a 
partial remission of this fee if the client is agreeable 
to the results being communicated to Government 
Departments. 

Without describing these investigations in any detail. 
it would be of interest to pick out certain features in 
them which have presented problems of a novel and, 
in some instances, of a difficult character. I will 
consider, in the first place, some of the work which was 
undertaken for the Springs Research Committee. The 
Committee was formed, in 1922, at the request of 
the Mechanical Transport Department of the War 
Office, and concluded its work in 1930. By far 











the most important point brought out in the lengthy 
experiments made at the National Physical Laboratory 
was that, although laminated and spiral springs might 
be made of steel whose limiting ranges of stress in the 
machined condition were of a high order, this range of 
| stress was not even approximately realised in the actual 
springs themselves, made of unmachined plates, owing 
to the development of surface weakness by heat treat- 
ment and other causes. 

Another research which presents interesting features 
is the work for the Lubrication Research Committee of 
the Department of Scientific and Industrial Research. 
Some 40 years ago, the theory that a continuously 
revolving journal was separated from its bearing by a 
thin film of the lubricant, which was of sufficient 
thickness for its characteristics to be determined from 
the laws of fluid motion, was laid down by Osborne 
Reynolds, and the calculations which he made of the 
pressure distribution in the film, its thickness, and the 
attitude of the two surfaces, have since been verified 
by direct experiment. These conclusions were supported 
by the independent investigations of Sommerfeld and 
Michell, and, as a result, it came to be supposed by 
engineers that all kinds of lubrication by means of 
lubricating oils would be found to be particular cases 
of film lubrication. 

On this assumption it would follow—(1) that the 
performance of a lubricated bearing should be entirely 
independent of the materials of which the shaft and 
bearing were composed, and (2) that the friction of a 
bearing of given dimensions, load and speed should 
depend solely on the viscosity of the lubricant, and 
not on its chemical composition. Thus, provided the 
| viscosity is the same for each at a given temperature, 
there should be no difference between the frictions in 
the cases of a mineral, a vegetable or a fish oil at this 
temperature. The known fact that certain metals or 
combinations of metals were suitable ior bearing 
| surfaces, and that others were unsuitable, was explained 
| from the consideration that, on stopping the rotation, 
the surfaces came into contact, so that the friction 
| became solid friction, and that, on starting up again, 
| some time would elapse before the film was formed, and 
| therefore certain metals which would not seize under 
these conditions should be used. 

The further known fact that engineers in charge of 
running machinery had discovered that a hot bearing 
could be cured by a liberal dose of castor-oil could not, 
| however, be explained by the holders of the film theory. 
| It was not until the researches of Hardy and others had 
shown that relative motion could be maintained between 
surfaces between which there existed a layer of lubricant 
| of only molecular thickness, and that the friction under 
these conditions would depend on the chemical com- 
position of the lubricant and of the two lubricated 
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surfaces, that a satisfactory explanation was forth- 
coming. 

This condition has been called “‘ boundary lubrica- 
tion” by Hardy, and as the frictional resistance of the 
two surfaces under boundary lubrication is more than 
one hundred times that due to film lubrication, engineers 
would be glad to avoid it altogether. This, however, 
is impossible, as will be seen from several considerations. 
In the first place, in addition to the initial conditions of 
contact, a certain amount of wear of the surfaces must 
take place in the case of a new bearing, in order that the 
two curvatures for maintenance of the film can be set up. 
Secondly, when the motion is no longer unidirectional 
but reciprocating, the production of a permanent film 
becomes impossible, and the lubrication of rocking 
shafts, pistons, and slide valves is necessarily of the 
boundary type. 

The investigation of the laws of boundary lubrication 
has received considerable attention, and it has been 
found that, under such conditions, the friction is pro- 
portional to the load, and independent of the area of 
contact and of the temperature rise, following, therefore, 
the ordinary laws of solid friction. Various machines, 
such as that devised by Mr. W. H. Deeley, have been 
constructed for the determination of the coefficients 
of friction of two given surfaces, say, steel on steel, or 
steel on cast-iron, when oiled with different lubricants. 
It is invariably found that the fixed oils, as they are 
called, such as castor and rape, give the lowest co- 
efficients of friction, and it might be supposed that this 
would lead to the formation of a classification of oils 
in an order of merit under boundary lubrication con- 
ditions which might be used in a specification. Un- 
fortunately this order of merit has not been found to 
hold for oils for internal-combustion engines, for which 
quite other qualities are essential, such as freedom 
from gumming, or carbonisation at high temperatures, 
and it must be confessed that, at the present time, the 
only way to fix an order of merit for engine oils is the 
comparison of long continued bench tests of an experi- 
mental engine, lubricated with the various oils in turn, 
with careful examination of the reciprocating surfaces 
after stripping. 

Another subject for research, which has proved 
extraordinarily fascinating for laboratory workers, is 
that of the heat transmission to or from fluids flowing 
over metal surfaces having a temperature differing 
from that of the fluid. It is now more than 50 years 
since Osborne Reynolds made, and roughly verified, 
the prediction that, if air is blown through a hot pipe, 
the surface temperature of which is maintained constant, 
at a gradually increasing velocity, the temperature of 
the emergent air will gradually diminish, rapidly at 
first, but in a decreasing ratio, until it will become 
sensibly constant and independent of the velocity ; 
i.e., the transmission of heat will finally become roughly 
proportional to the velocity with which the fluid 
passes over the surface. From this, Reynolds deduced 
the simple relation that, for a given temperature 
difference, the heat transmission was proportional to the 
friction of the fluid on the surface. It is true that the 
relation was only approximate, for, as Reynolds recog- 
nised, there is a thin film at the boundary through 
which the heat has to pass by conduction, and therefore 
the thermal conductivity of the fluid must enter into the 
relation. From the date of Reynolds’ discovery to the 
present day, the subject has, I suppose, received more 
attention from research workers in engineering (in 
this and other countries) than any other that could be 
named, and, from personal recollection, I have a convic- 
tion that the number of theses based on experimental 
work on this subject submitted for Doctorates in 
German Universities must run well into double figures. 
One reason is, I think, that it is by no means easy to 
find an engineering subject suitable for experimental 
study which only requires a moderate outlay on the 
apparatus required; and, further, there can be no 
doubt of the value of this particular investigation in 
training engineers in scientific methods and in the 
making of accurate observations. In spite of the 
attention which has been paid to the problem, the 
causes of the discrepancy between theory and experi- 
ment have not yet been completely cleared up, so that 
there remains some work for future investigators. 

Having dealt with some particular examples of 
engineering research, differing ~videly in character, I 
may refer to an important class of allied problems. 
To one who has been engaged in experimental work in 
engineering for the last 40 years, one of the most striking 
developments which has taken place has been the 
increase in the application of the method of scale-model 
testing to the solution of engineering problems. The 
greater part of this development is due to the growth 
since 1910 of small-scale testing in aeronautical research, 
owing to the cost and risk of full-scale work; but, 
apart from this, the number of problems of a general 
engineering character for which a solution has been 
sought from a scale-model test has been considerable in 
recent years. Scale-model testing is not, of course, a 
comparatively modern kind of test; in fact, the 





method was certainly foreshadowed in the thirty-second 
proposition of the second book of the Principia, in 
which Newton showed that two systems of particles, if 
started similarly, will continue to move in a similar 
manner, if the acceleration of each system is propor- 
tional to the product of the velocity and a linear 
dimension of the system, say, the diameter of a particle. 
This theory was extended by Stokes in 1850, and again 
by Helmholtz in 1873. 

The first, and perhaps the most important, of all the 
practical applications of the method was that of 
William Froude in the development of experimental 
water tanks for the measurement of the resistance of 
ship models, and the prediction, from the results, of the 
resistance of ships. The method was also applied to 
the engineering problem of the design of notches and 
weirs, to give a constant coefficient of discharge, by 
James Thomson in 1876. It is to Osborne Reynolds 
that we owe some of the most fruitful applications of 
the method to engineering problems. Amongst these 
may be mentioned: (1) The experimental demonstra- 
tion of the conditions of similarity of flow of water in 
parallel channels (1888); (2) the theory of the sand 
blast, in which he showed that the stresses produced 
by the impact were independent of the actual size of 
the grains; and (3) the law of comparison in the 
formation of sand banks in tidal rivers and estuaries. 
By these pioneers the foundations of the method were 
laid, and the last 40 years has witnessed the continued 
growth of its applications to a wide range of problems. 

Although I am a convinced believer in the value to 
the engineer of scale-model tests, I do not propose, in 
this lecture, to put forward any plea for their recognition 
or arguments for their extension, as this has been done 
on several occasions in recent years in a more compre- 
hensive manner than I could here attempt. On the 
other hand, as one who has been engaged in such tests 
for a great part of his life, and has a fairly intimate 
knowledge of the measure of success attained, I am 
inclined to think that what is wanted is a somewhat 
more critical review than has hitherto been attempted 
of the implications of the method, and of the extent to 
which the engineer may rely on the predictions to full 
scale made from them. 

I think that there can be no doubt that imperfect 
acquaintance with the necessary conditions to be 
satisfied, in order that a true scale-model test can be 
made, has occasionally led to the performance of model 
tests which were not accurately to scale, and this has 
led to disappointment and loss of confidence in the 
method. In my experience I can recall one particular 
example of a very elaborate and costly scale-model test 
in which the behaviour of the model was completely 
at variance with that of the full-scale phenomenon, 
for the reason that one of the most important conditions 
of similarity had been neglected. In some problems, 
also, there is the possibility that the performance of the 
full-scale phenomenon may deteriorate rapidly with 
time, and consequently exhibit results markedly 
different from those which it originally showed. 

I propose, therefore, to make a few remarks on the 
principles involved in scale-model testing, and then to 
discuss some of its applications. In the first place it 
would, I think, be of advantage to define what is meant 
by a scale-model test, since, in this respect again, the 
engineer and the physicist may not see eye toeye. To 
the engineer a change of scale should be a more familiar 
process than to the physicist, as he is accustomed from 
his youth up to the production of what are called scale 
drawings of structures, in which he uses, as a measure 
of length, a strip of material divided in such a way that 
the actual distance occupied by one unit is a fixed 
proportion of 1 foot. With this scale he can set out on 
paper a representation of a structure such that the 
number of these units between any two points is 
identical with the number of feet between the corres- 
ponding points of the structure. 

To the majority of engineers the statement ‘‘ change 
of scale,’ means a change in the unit of length; but 
to the physicist this may mean, in addition, a change in 
the unit used for a measure of time and a change in the 
unit used for a measure of mass. The two cases are 
differentiated by saying that when the unit of length 
only is altered the systems are geometrically similar, 
and when the other units are altered the systems are 
dynamically similar. We may, therefore, define a 
scale-model test in the most general sense as a test on a 
system, similar to that of the full-scale phenomenon, 
in which the units of length, time and mass are each 
a definite proportion of the standard units in which 
the characteristics of the full-scale phenomenon are 
measured. For example, our new units may be one- 
hundredth of a foot, one-tenth of a second, and one- 
thousandth part of a unit of mass. 

It seems to me that for engineers, to whom linear 
scale changes are so familiar, this method of looking 
at scale-model testing has advantages which the classical 
method of treating the subject, by the principle of 
dimensional homogeneity, due to the late Lord Rayleigh, 
does not possess. As a writer on the subject has well 





said: ‘ To the initiated, all the information obtainable 
from dimensional considerations is often evident upon 
mere inspection, so that any formal and detailed 
account of the reasoning appears greatly superfluous, 
and Lord Rayleigh’s numerous applications are 
sometimes so cursorily described that the results seem 
rather like magic. But while a closer study of his 
solutions can only increase our admiration, it will 
certainly lead the average reader to wish for a less 
intuitive and more systematic procedure for obtaining 
the same results.”’* 

The question then arises whether any less intuitive 
procedure is available which would especially appeal to 
engineers. I think that such a method exists, and 
although it is somewhat laborious, this effect is counter- 
balanced by the benefit of obtaining clear ideas of 
what is done. 

Adopting the representation of the scale-model test 
in terms of the changed units, as suggested above, 
general considerations show that complete similarity 
can only be obtained between model and full scale, 
provided that units of length, time and mass can be 
found such that the numbers expressing in these units 
the characteristics of the model system and of all the 
external forces brought to bear on it are identical with 
the corresponding numerical values expressing in the 
standard units the characteristics of the full-scale 
system and the external forces brought to bear on it. 

This principle leads to a very simple relation which 
is that, when the characteristics of both systems and 
the external forces acting on them are all expressed 
in the standard units (say, feet, pounds, seconds), the 
ratio of the numbers expressing corresponding pheno- 
mena is in every case equal to the ratio of the appro- 
priate units in which these phenomena are expressed.t 
This is, of course, obvious in the case of a scale drawing 
of a machine, since the ratio of any actual length of 
any element of the machine to the actual length on 
paper representing it is the scale ratio of the drawing. 

The determination of the proper units of mass and 
time for the scale-model test is a little more compli- 
cated, but in all cases we may say that if the ratio of 
the units of length, mass and time used in the model 
test to the standard units be L, M and T, then, in our 
ordinary measure— ; 


Velocity in model test = velocity on full scale x T 
ML 


72 » &C. 


The solution of the problem therefore follows at 
once from the observations in the model test, when 
once the values of the units have been found. 


(To be continued.) 


Force in model test = force on full scale x 








Tue Port or DursBan, Natat.—An attractively- 
illustrated brochure, entitled Industrial Durban, has 
recently been issued under the joint auspices of the 
Durban Corporation, the Durban Publicity Association, 
and the South African Railways and Harbours Adminis- 
tration. The book gives an interesting account of the 
birth and rapid growth of Durban, and that this growth 
is still being continued, is shown by the fact that 
within the past ten years the population has increased 
from 93,000 to nearly 180,000. Durban is the natural 
port, not only for the whole of Natal and East Griqua- 
land, but also for a large portion of the farther hinterland. 
It is the commercial centre for the Natal sugar industry, 
while large quantities of coal, maize, wool, wattle bark, 
and other South African products are exported. The 
brochure contains detailed particulars regarding the 
Port’s shipping facilities, industries, factory sites, labour 
conditions, and transport facilities. Im addition to 
numerous fine plates, it contains several coloured maps 
and plans. The offices of the Director of the Durban 
Publicity Association are at West Street, Durban, Natal. 





* E. Buckingham, ‘‘ Note on the Method of Dimen- 
sions,” Phil. Mag., 1921, vol. xlii, page 696. 
} Let suffix 1 refer to the full-size system, 
suffix 2 to the scale model, 
suffix 0 to the ordinary units of length, mass and 
time, ; 
suffix n to the corresponding units in which 
the characteristics of the model test are 
expressed. oe : 
Then, by the principle of dynamical similarity, if v, 9, 
wu, &e., denote velocity acceleration, viscosity of fluid, 
&c., we have 
Vio = Yan J10 = Jon Hyo = Han &e., 
and since in the model test the numbers representing the 
velocity acceleration, viscosity, &c., on the two scales 
are related by the expressions 





La Lo 
°2 Ta.” °20 Ty | 
La Lo 
Jun T2 921 Ty? 
Ma _ Mo | 
Men fa Te = Kao i. T. 
Veo iL Jo  L Meo M a 
we have —_ = 2 a = —— = , &e., 
‘ : > TT 9 +«T? Hy LT 


where L, M, and T are the ratios of the units for the 
model test to the standard units. 
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LABOUR NOTES. 


Tue General Council of the Trades Union Congress 
submitted its proposals on Monday to the Royal 
Commission on Unemployment Insurance. The Coun- 
cil strongly urged that the workers’ contribution 
should be abolished, and that the workers should not, 
except as taxpayers, be burdened with the cost of 
maintaining the unemployed. It also expressed the 
opinion that the employers, except as taxpayers, 
should not be burdened with the cost of unemployment. 
‘The employer’s present contribution,” the statement 
continued, ‘“‘ has to be paid by him, whether or not 
he makes a profit. In fact, he may be making a loss 
and yet have to pay, while a prosperous professional 
man who may only employ a few persons escapes any 
large contribution to the Unemployment Fund, 
however high his income, and merely pays his small 
portion of the Exchequer contribution as a taxpayer— 
which, incidentally, has to be paid by the manufacturer 
and the worker also.” 


The existing debt of the Unemployment Fund 
should, in the opinion of the General Council, be can- 
celled. ‘‘ We realise,” they said, “‘ that the abolition 
of the workers’ and employers’ contributions will 
probably necessitate fresh taxation when the Exchequer 
has to meet the full cost of the present abnormal 
unemployment. The present emergency should be met 
by a special unemployment levy on all incomes, whether 
from earnings or from interest and profit. The levy 
would be on a percentage basis, and it could be varied 
from time to time in accordance with the amount 
required for the maintenance of the unemployed. 
The percentage basis would ensure payment according 
to income, as against the present inequitable flat rate, 
which operates irrespective of earnings. The levy 
should not, in any case, exceed 1 per cent. on incomes 
up to 2501. per annum, but it would be a matter for the 
Exchequer to adjust other percentages on a graduated 
scale according to requirements. Unearned income 
should be charged at a higher rate than earned income.” 





The General Council took the view, it was stated, 
that the present benefits were toolow. They suggested 
that the scale should be 20s. a week to workers eighteen 
years of age and over, 10s. for a wife or other depen- 
dent adult, and 5s. a week for each child. The benefit 
to young persons sixteen to eighteen years of age should 
be 15s. a week, and to those between school-leaving 
age and sixteen years of age, 10s. a week. It was not 
suggested that boys and girls should immediately 
receive 10s. a week on leaving school, but if there was 
no employment for them they should pursue their studies 
in suitable centres and be entitled to benefit if they 
could not obtain employment within six months of 
leaving school. Under such a scheme as was pro- 
posed, it was stated, every member of the community 
who satisfied the statutory conditions, would be en- 
titled to unemployment benefit. According to Mr. 
J. L. Smyth, the Secretary of the Trades Union Congress 
Social Insurance Department, the probable cost of 
the proposals would be about 110,000,000/. 





The Independent Labour Party’s proposals were 
laid before the Royal Commission last week. They 
included a suggestion that every income tax payer 
should be obliged to contribute to the Unemployed 
Insurance Fund. Other changes advocated were the 
basing of workers’ contributions on earnings—3d. per 
week on weekly earnings of 2]. or under, with an addi- 
tional 1d. per week for every 10s. or part thereof; a 
State contribution equal to that of the employer and 
worker combined; unemployment benefit for every- 
body failing the offer of suitable employment ; payment 
to short time workers for any day lost in a week; and 
benefit on holidays for which wages were not paid. The 
employer’s contribution, it was suggested, should be at 
a flat rate very much on the same basis as at present. 
It was urged that when unemployment was in excess 
of a fixed maximum figure any additional expenditure 
should be a State charge. The State should take over 
the present debt. Flat rates of benefit should be paid, 
the minimum rates being those submitted to the 
Blanesburgh Committee by the Trades Union Con- 
gress. Agricultural workers, domestic servants, shore 
fishermen, small shopkeepers, and others should be 
brought into the scheme. 





A resolution adopted unanimously by the Advisory 
Committee on Salaried Employees to the International 
Labour Organisation at Geneva, requests the Inter- 
national Labour Office to take all measures which seem 
calculated to hasten the adoption of international 
regulations on inventors’ rights for salaried employees, 
which should have regard to authors’ rights for the 
inventor. It requests it in particular to consider 
whether in its opinion such regulations should be 





created by means of an International Labour Con- 
vention or by revision of the International Convention 
on the Protection of Industrial Copyright, or simul- 
taneously by the two methods. 





The Advisory Committee considers that the following 
points are of fundamental importance: (1) The 
inventor as author of creative intellectual work should 
be entitled to receive a patent, and all other measures 
of industrial protection. If this right cannot at present 
be granted by national legislation, it is in any case neces- 
sary that the name of the inventor should be mentioned 
in all official documents concerning the protection of the 
inventor, and on every occasion when such protection 
is mentioned. (2) In order to guarantee effective 
protection for salaried employees who make inventions, 
the individual freedom of contract should be restricted, 
as is already done in certain cases by labour legislation. 
Contracts entered into with employers for the transfer 
of the rights over future inventions should therefore be 
permitted only when the salaried employee has been 
engaged specially for research work with a view to 
making inventions. (3) Contracts concerning the 
transfer to the employer of rights over service inven- 
tions are permissible only if they provide for special 
compensation for the inventor; it should at all times 
be possible for such compensation to be the subject of 
judicial inquiry and decision. (4) If an invention must 
of necessity remain undeveloped or be kept secret, 
the inventor should have an absolute right to compen- 
sation, which should be calculated according to the value 
of the invention. In case of dispute the matter should 
be dealt with by a judicial examination and decision. 


Several resolutions calling for public ownership 
and control of the country’s railway systems have been 
set down for discussion at the annual conference of the 
Railway Clerk’s Association, which opens at Ports- 
mouth on Monday. Bradford demands the immediate 
fulfilment of the promise in Labour and the National 
to nationalise the railways. A resolution submitted 
by Lanarkshire asks the Government ‘“ drastically 
to overhaul the over-capitalisation of the railway 
industry,” declares that the present system of owner- 
ship and control is not in the best interests of the 
country, and calls upon the Executive to urge the 
Government to take over the whole transport system 
of the country and operate it as a national concern. 
A number of branches, including Manchester, are 
responsible for a resolution demanding “ in view of the 
present economic position of the railway companies 
and their relations with their employees,” a public 
inquiry by the Government into the finance, manage- 
ment and working conditions of the industry. Stoke- 
on-Trent invites the conference to view with alarm 
the repeated attacks made during the past year on the 
standard of living of the working classes and to urge 
the Government to introduce bold measures of re- 
organisation at an early date. Carlisle proposes to 
place on the agenda for the next Trades Union Congress 
a resolution expressing the belief that a satisfactory 
solution of transport problems will not be reached 
until there is a nationalised, co-ordinated transport 
system embracing all passenger and freight services. 





Under the award of the three honorary members of 
the National Council, Mr. E. H. C. Wethered, Mr. 
Henry Clay and Mr. Arnoid Rowntree, to whom the 
matter was referred for a binding decision, a 10 per 
cent. wages reduction is to take effect immediately in 
the British pottery industry. The reduction is not, 
however, to bring wages below specified minimum 
rates for certain classes of women workers, earthenware 
potters’ attendants, tile trade attendants, enginemen, 
stokers and labourers. An effect of this is that there 
will be no alteration of the present minimum scales 
for women between 18 and 20 years of age. The 
original claim of the employers was for a general 
reduction of 15 per cent., with smaller decreases in the 
case of women. The operatives counter-claimed for 
increases. oe Perea 

Last week, the Prime Minister, accompanied by the 
Lord Chancellor, the Secretary of State for Foreign 
Affairs, the President of the Board of Trade, the 
Attorney-General and the Secretary for Mines, received 
a deputation from the Miners’ Federation, and the 
members of the House of Commons representing 
mining constituences, at 10, Downing Street. A general 
exchange of views on the situation in the mining 
industry took place, and it was agreed that a committee 
representative of the Government and the Executive 
of the Miners’ Federation should further examine the 
position at meetings to be held in the immediate future. 
The exchange of views which took place is understood 
to have been mainly on the subject of the Minimum 
Wage Bill which the Miners’ Federation desire the 
Government to introduce. This measure, it will be 
recalled, seeks to provide in every district a guaranteed 





daily wage equal to 1914 rates, plus the increased cost 
of living and a guaranteed weekly minimum wage of 
21. for day workers and 2l. 10s. for piece workers. 
The actual amount, it is proposed, shall vary according 
to changes in the cost of living, and the weekly mini- 
mum be payable irrespective of the number of days the 
pit is working provided that the men are in the owner’s 
employment and available for work. 





Dealing with the attitude of the trade unions on the 
subject of rationalisation, in a pamphlet which it 
has circulated to its members, the Engineering and 
Allied Employers’ National Federation suggests 
that it is remarkably inconsistent. ‘‘ At one stage 
of the Conference,” the Federation says, ‘‘ the unions 
condemn rationalisation as being the cause of the closing 
down and dismantling of factories and increasing the 
number of persons unemployed. They also emphasize 
that the increase in the productivity of each worker 
has gone hand in hand with the increase in the number 
of unemployed and, apparently, they imply that the 
cause of the present depression, so far as unemployment 
is concerned at least, is the action of the employers 
in endeavouring to rationalise their works and their 
businesses. Later, they claim that marketing methods 
are antiquated, and that attempts to approach foreign 
customers are often ridiculously antiquated. They 
suggest that in financial reorganisation, in the saving 
of capital charges, in the rationalisation of directors, 
in the greater administrative efficiency of the industry, 
the engineering employers have their greatest oppor- 
tunity for helping the industry back to prosperity.” 





“The employers themselves,” the pamphlet goes 
on to say, “have in recent years made every effort 
in their power. The unions point to large profits 
made in isolated cases, but they ignore the very pro- 
nounced tendency in recent years amongst directors, 
senior officials and office staffs in the direction of wages 
and salary reductions. The workpeople’s wages 
have not been reduced. They also forget to mention 
the large number of firms in recent years who have 
gone into liquidation or have had to close down their 
works entirely. The workers and the employers in 
many other industries have recognised the urgency of 
the present crisis in which the country is placed. The 
unions cannot be unaware of the major wage and work- 
ing conditions adjustments which have been made 
in a large number of industries. Is it suggested that 
all these industries have secured these reductions in 
their costs for purely imaginatary reasons ? No charge 
of inefficiency has ever yet been made against the 
industry by the trade unions. Even when the unions 
approached the Government on March 27, 1930, 
demanding an inquiry into the engineering industry, 
they made no such claim.” 





The proposals of the National Confederation of 
Employers’ Organisations were placed before the Royal 
Commission on Unemployment Insurance on Tuesday. 
The first was that the Exchequer should assume entire 
responsibility for the whole of the debt under the 
existing system. Contributions, subject to the powers 
of a board of trustees, should be, the statement con- 
tinued, equal in amount from the workers, the State 
and the employers, and never exceed 5d. for an adult 
male. They should be on a flat rate varying only for 
age and sex. The total number of benefits that any 
person could draw ought to bear a direct ratio to the 
number of contributions he had paid, and there should 
be a definite limit to the number of benefits anyone 
could draw in a year. A Board of Trustees should 
be appointed to safeguard the solvency of the fund. 
They should be empowered to modify the weekly 
benefit and the ratio and yearly limit rules, with 
further powers for that purpose of increasing the rates 
of contribution up to a maximum of 1d. from each of the 
three contributing parties. 





In present-day conditions those who had exceeded 
their rights to benefit, it was pointed out, constituted 
the major part of the problem, and the Confederation 
suggested that the fundamental principles should be 
(a) that relief should only be given after adequate 
enquiry and assessment of need, and (6) that relief 
should not be given to any applicant who refused to 
accept work which he would be reasonably capable of 
performing, even though it was outside his normal 
occupation. A proper co-ordination of the existing 
public assistance and employment exchange services 
should provide the machinery for administering that 
relief. The system should be under the general 
supervision of a statutory commission appointed by 
Parliament for the purpose. The cost should be an 
Exchequer charge, subject to the local authorities 
bearing only such proportion as was deemed to be 
necessary to ensure economical and efficient adminis- 
tration. 
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HIGH-TORQUE FRACTIONAL HORSE-POWER MOTORS. 


CONSTRUCTED BY MESSRS. M. 














Fie. 1. 


THE WOODS HIGH-TORQUE FRAC- 
TIONAL HORSE-POWER MOTOR. 


Tue increasing use of small refrigerating plant, 
vacuum cleaners, fans, and other domestic machinery, 
has led to a corresponding demand for electric motors 
with an output of only a fraction of a horse-power, 
as these obviously provide the most convenient 
driving unit. For reasons which it is not easy to 
appreciate, this demand, even in this country, has 
largely been met by American firms, who almost 
invariably employ a motor of the repulsion-induction 
type, which is, of course, designed to operate on a single- 
phase supply. This type of motor has, however, the 
disadvantage of requiring a commutator, which intro- 
duces a complication that may easily lead to breakdown. 
Moreover, to short-circuit the rotor windings when the 
motor has run up to speed, it is necessary to employ 
either a brush-lifting device or a segmental brush. To 
overcome these disadvantages, and also to provide a 
British-made motor for the purposes we have mentioned, 
Messrs. M. W. Woods, Limited, 46, Kingsway, London, 
W.C.2, have designed a line of machines in outputs 
ranging from 4 h.p. to } h.p. at speeds of from 2,800 
r.p.m. to 700 r.p.m. 

The general appearance of one of these motors will 
be clear from Fig. 1. In design, the motor is of what 
may be called the inverted squirrel-cage type; that is, 
the squirrel-cage portion is fixed, while the wound 
portion, corresponding to the stator in the ordinary 
machine, rotates. The rotor is built up of steel lamina- 
tions which are carried on a ground-steel shaft, and its 
diameter is relatively large compared with the rest of 
the machine. The windings on this rotor are in two 
portions, one of which is in circuit at starting and can 
be designed to give a torque equal to about 250 per 
cent. of the normal value on the four-pole or lower 
speeds, and to about 200 per cent. on the two-pole 
machines. This winding is only in circuit for a very 
short period, from 0-5 second to 1-5 second, being 
cut out by a centrifugal switch as soon as the motor 
has reached about 75 per cent. of its normal speed. 
At the actual moment of starting there is, of course, 
a considerable rush of current, but this is of so short 
a duration that the ordiaary circuit fuses are not 


affected. The stator is made in the same way as 
the rotor and is mounted between the two end 
housings. As already stated, it is provided with an 


ordinary squirrel-cage winding. Starting is effected 
simply by closing a switch. The brush gear consists 
of a holder of moulded insulation carrying two carbon 
brushes which are permanently in contact with the 
slip-rings. The elimination of a commutator, it is 
claimed, results in an absence of chatter and reduced 
wear at this point. The windings are thoroughly stoved 
to exclude moisture, and after impregnation with insu- 
lating varnish are re-stoved. The end frames are of 
drip-proof design, the only vent-holes being at the 
bottom, while the motors conform to the British 
Standard Specification for 1-h.p. motors at 1,000 r.p.m. 
The performance of these motors will be clear from an 
examination of the curves in Fig. 2, from which it will 
be seen that the }-h.p. size has an efficiency of 87 per 
cent. at full load with a power factor of 0-52. This 
machine will start against a load of 15 lb. on a 11-1-in. 
diameter pulley in 1} seconds, the peak current value 
being 15 amperes. 

The same firm are also manufacturing a }-h.p. 
vertical-spindle motor of the same general design as 
that just described. This is illustrated in Fig. 3, and 
has been granted a certificate by the Mining Depart- 





Fig. 2. 4H.P. WOODS SUPER TORQUE MOTOR. 
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ment of the University of Sheffield as conforming to 
the requirements laid down by them for mining-type 
motors. It has been particularly designed for opera- 
ting petrol pumps at wayside stations, the only connec- 
tion between the interior of the machine and the outer 
atmosphere being a labyrinth path and spigot on the 
nose of the lower bearing. Connection is made 
through two insulated studs, which open into a small 
chamber on the top of the upper flange. The machine 
is interesting owing to the controversy whether motors 
of the mining type holding the Sheffield certificate are 
necessary for the purpose we have stated, as not every 
municipality insists upon this qualification. The fact, 
however, of such a motor being available, should con- 
siderably enhance the value of motor-driven pumps. 
A similar motor for use on direct-current circuits is also 
being made. 








THE LATE MR. HERBERT MORRIS 


Tue losses sustained by the engineering profession 
by the death of notable members of it which we have 
regretfully to record from time to time may be broadly 
divided into two classes, both creative it may be said, 
and comprising the inventor and the organiser. An 
outstanding name in the latter roll has been removed 
by the death, on April 25, of Mr. Herbert Morris, 
the founder, chairman and managing director of the 
well-known firm of Messrs. Herbert Morris, Limited, 
Loughborough. Born in 1864, the son of a distin- 
guished civil servant, Mr. Morris was educated at 
Bedford Grammar School, and on leaving there gained 
an insight into the conditions of industry by assisting 
his father in the publication of the Business Directory 
which the latter founded. Attracted, no doubt, by 
the openings offered by the adoption of specialisation 
and standardisation, then not very widely appreciated, 
Mr. Morris, in 1884, founded the business which bears 
his name, to manufacture pulley blocks. He was 
joined later by Mr. Frank Bastert, whose name was 
incorporated in the firm’s title for some time. Mr. 
Bastert, however, retired in 1911. Pursuing the 
policy of identifying the firm with a particular 
branch of the engineering industry, Mr. Morris con- 
fined manvfacture to lifting appliances, using this 
term in its widest sense to include runways, conveyors 
and crane-work, in which transport is the corollary 
to lifting. To what extent the business prospered 
under him it is scarcely necessary to remind engineers, 
but it may be noted that the finely equipped works 
which grew out of small beginnings were fully described 
in a series of articles in these columns of which the 
first was published in ENGINEERING, vol. cxxiii, 
page 311 (1927). Mr. Morris was closely associated 
with both the technical and commercial sides of the 
organisation he had founded, and his quiet determina- 
tion contributed, amongst other things, to the stan- 
dardisation of overhead cranes. His interests were 
largely confined to his business, and, in consequence, 
we do not find his name associated with any of the 
technical institutions, or, indeed, with the public 
life of his locality, a condition, it may safely be said, 
due to a retiring disposition and not to any inherent 
want of ability. 








CoMMERCIAL METHODS IN SouTH AMERICA.-—Confiden- 
tial memoranda on methods of trading and the appoint- 
ment of agents in Nicaragua, El Salvador, Cuba, and 
Paraguay are now available at the offices of the Depart- 
ment of Overseas Trade, 35, Old Queen-street, London, 
S.W.1. British firms desirous of obtaining copies of the 
memoranda should apply to the Department, quoting 
Reference No. C.X. 3507 in the case of El Salvador, 
C.X. 3508 in that of Nicaragua, C.X. 3510 in that of 
Cuba, and C.X. 3525 in that of Paraguay. 
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CATALOGUES. 


Mercury Switches.—Messrs. Isenthal and Company, 
Limited, Victoria-road, London, W.3, have sent us a 
priced list of mercury switches, giving particulars of a 
large variety of patterns. 

Air Compressors.—A folder giving illustrations and 
particulars of their air compressors and vacuum pumps 
is to hand from Messrs. Bernard Holland and Company, 
17, Victoria-street, London, 8.W.1. 

Moulded Articles.—Two lists illustrating a large variety 
of machine parts and table ware made from moulded 
Bakelite are to hand from Messrs. The Ellmar Mouldings 
Company, Thimblemill-lane, Birmingham. 

Thermometers.—Messrs. Negretti and Zambra, 38, 
Holborn-viaduct, London, E.C.1, have issued an interest- 
ing pamphlet on thermometric lag, with particulars and 
examples of tests to determine the lag coefficient. 

Lighting Fittings.—Messrs. Holophane, Limited, Elver- 
ton-street, Vincent-square, London, 8.W.1, have sent a 
catalogue of their Pagoda lanterns and lighting units 
with prismatic panels and fittings in a variety of forms. 

Mine fFans.—A descriptive catalogue of mine- 
ventilating fans, giving particulars of capacities, power 
consumption and dimensions of several sizes, is to hand 
from Messrs. Sulzer Brothers, whose London office is at 
31, Bedford-square, W.C.1. 

Electric Controls.—Messrs. Igranic Electric Company, 
Limited, 149, Queen Victoria-street, London, E.C.4, have 
sent us a new catalogue of motor-control switchgear, 
accessories and magnetic devices, and a variety of 
starters for direct-current and alternating-current motors, 

Engine-Testing Equipment.—Messrs. Heenan and 
Froude, Limited, Worcester, have issued a catalogue 
describing a new electro-dynamometer for testing motor- 
car engines, &c. The running-in process and the power 
measurement are carried out without employing skilled 
labour. 

Rotary Converters.—Two new catalogues are to hand 
from Messrs. Crompton Parkinson, Limited, Guiseley, 
Leeds, one describing their rotary converters, and the 
other relating to frequency change-over and the firm’s 
arrangements for dealing in advance with the difficulties 
involved. 

Steam Road Wagons.—An account ot some severe tests 
of the Sentinel eight-wheel steam road wagon, including 
speed, braking, turning, inching, climbing, overriding 
obstacles and travelling on soft, lumpy ground, is pub- 
lished in the News issued by Messrs. The Sentinel Waggon 
Works, Limited, Shrewsbury. 

Planing Machines.—A new catalogue of heavy elec- 
trically-driven planing machines for high-speed operation, 
with all-spiral table-operating gear, is to hand from 
Messrs. The Butler Machine Tool Company, Limited, 
Halifax. One of the examples shown has two tables, 
one of which is in operation while the other is being 
loaded. 

Air Compressors.—We have received two catalogues of 
air compressors from Messrs. Holman Brothers, Limited, 
Camborne, Cornwall, one referring to reciprocating air 
compressors of 90 cub. ft. to 250 cub. ft. per minute 
normal displacement, and the other dealing with Hele- 
Shaw Beacham rotary compressors of 50 cub. ft., 80 cub. 
ft., and 162 cub. ft. per minute displacement. The 
reciprocating compressors are shown chiefly for stationary 
work, and the rotary compressors for portable mounting. 























Fig. 1. 


25,000-Kw. TurBoO GENERATOR FOR SHEFFIELD CORPORATION. 














Fie. 2. 30,000-Kw. TurBo GENERATOR FOR 


THE TURBINE AND ENGINE WORKS 
OF THE ENGLISH ELECTRIC COM- 
PANY AT RUGBY. 


THE turbine and engine works of Messrs. The English 
Electric Company, Limited, at Rugby, may correctly be 
said to be built on historic ground and to epitomise 
the progress that has been made in the generation of 
electricity on a commercial scale since the very earliest 
years. It was here, for instance, that many of the 
Willans central-valve engines, which enabled the 
dynamos of those days to be run at moderately high 
speeds without the intervention of belts or other 
gearing, were built, thus enabling the space occupied by 
the sets to be greatly reduced. It is here also that some 
of the largest turbine plant in the country is being 
manufactured, as well as units that are interesting 
for other reasons than size, such as one recently 
installed at Bradford, which is supplied with steam at 
a pressure of 1,100 lb. per square inch. Moreover, 
internal-combustion engines have been built here for 
many years. These include Diesel engines of the four- 
stroke type, which have been manufactured in small 
outputs since 1906, and Fullagar two-stroke engines for 
larger outputs up to 2,500 h.p., the production of which 
was begun in 1920. In addition, some of the largest 
hydro-electric undertakings in the world have been 
equipped from Rugby, the English Electric Company 
thus being in the position to claim the distinction that 
they are probably the only firm in the world to 
manufacture all three forms of prime mover. We 
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THE YORKSHIRE ELECTRIC PowER CoMPANY. 


recently had the opportunity of seeing the work neces- 
sary for producing these different classes of machines 
in progress, but as the various operations do not 
differ greatly from those which are usual in modern 
shops, it will probably be more interesting to concen- 
trate on results rather than upon methods. 

To begin with, attention may be drawn to the steam 
turbine, which is now being manufactured for the 
Sheffield Corporation. This set, which is illustrated 
in the erecting shop in Fig. 1, will have an output of 
25,000 kw. at 3,000 r.p.m., the steam conditions being 
the unusually onerous ones of 570 lb. per square inch 
and 770 deg. F., with a vacuum of 28-4 in. It consists 
of three cylinders arranged in tandem, the high- 
pressure and intermediate portions being of the impulse 
type, while the low-pressure end consists of a double- 
flow reaction unit, which exhausts into two condensers. 
The pressures at the inlets to the intermediate and 
low-pressure cylinders are 69 lb. and 14 lb. per square 
inch absolute, respectively, at the economical load. 
In the high-pressure cylinder, the blading is of nickel 
steel, stainless iron being used for the same purpose 
in both the intermediate and low-pressure cylinders. 
The steam conditions, of course, determined the use 
of the three cylinders, the adoption of this design 
enabling small wheel diameters to be used and the 
shafts to be given an adequate stiffness. In addition, 
the running speeds are well below the critical values. 
The set is designed so that steam can be extracted 
for feed heating, enabling the temperature of the feed 
to be raised to 350 deg. F. in four stages. 
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Another large set, which we also saw in course 
of construction, is the 30,000-kw. unit for the York- 
shire Electric Power Company, Limited, which is 
illustrated on the test bed in Fig. 2. This is of the 
three-cylinder type, and is designed to operate with 
steam at a pressure of 400 lb. per square inch and a 
total temperature of 750 deg. F. The high-pressure 
end has eighteen stages, and is of the impulse type, 
while the two low-pressure cylinders, which operate 
in parallel, are reaction turbines with nine stages 
each. The high-pressure and low-pressure portions are 
connected by two pairs of pipes, one above and one 
below the set, the steam flow in the low-pressure por- 
tion being inwards to a common condenser. Two stop 
valves and two steam chests are fitted from which the 
steam passes through two main throttle valves. When 
these valves are fully open, the flow is sufficient to 
enable an output of 13,750 kw. to be obtained, after 
which nozzle valves are opened until the load reaches 
24,000 kw., while for higher outputs a by-pass valve, 
admitting steam direct to the later high-pressure 
stages, comes into operation. The nozzle and by-pass 
valves are in duplicate, the former being connected in 
parallel and the latter in series, so that an ultimate 
output of 37,000 kw. is obtainable. All these valves 
are operated by oil relay cylinders, which are actuated 
from the main throttle valve. Interconnecting arrange- 
ments are provided, so that if one cylinder of a pair 
fails, the other will operate both valves, while if both 
are in order, their working together is ensured. This 
machine is also designed for steam extraction, the 
intention being to heat the feed water to 337 deg. F. 
in four stages. 

A third turbine, which was on view on the occasion 
of our visit, was a 2,000-kw. set of the surface type. 
These machines have been designed with a view to 
dispensing with the necessity of a basement to accom- 
modate the condenser. There is practically no 
exhaust connection piece, since the exhaust casing is 
mounted directly on the condenser body, which is of 
steel plate. 

Turning to the oil-engine section, the most interest- 
ing machine was the 2,250-h.p. six-cylinder Fullagar 
set, which is being manufactured for the Bermuda 
Electric Light, Power and Traction Company. Full 
details of this set have, however, already been published 
in our columns,* and it will, therefore, be sufficient 
to say that it has now satisfactorily completed its 
trials. It may, nevertheless, be recalled that the engine 
employed air injection, since experiments are now 
being made with a 900-h.p. engine of the same type, 
in which one pair of cylinders is equipped for airless 
injection. The results of this development have, we 
understand, been so successful that it is proposed to 
extend it to the other cylinders. In addition, we 
noticed a 1,500-h.p. eight-cylinder engine working on 
the same principle, which is being manufactured for 
the Karachi Electric Supply Company. This runs at 
250 r.p.m., and is coupled both to an alternator and 
a direct-current generator. 

As regards water power plant, our attention was 
called to a 6,000-h.p. turbine, which is to be installed 
at Kurra Falls, Nigeria. This is of the reaction type, 
its overhung runner being bolted to the end of the 
alternator shaft. It is intended to run at 1,000 r.p.m., 
under a static head of 750 ft., and is equipped with an 
hydraulically-operated cylindrical balanced valve with 
an inlet diameter of 36 in. Control is effected by an 
automatic oil-pressure governor, and a 14-in. balanced 
relief valve is also fitted. Its design is similar to the 
sets installed in the stations of the Lanarkshire 
Hydro-Electric Power Company, which have also been 
described in ENGINEERING.T 








HAND-OPERATED AIR COMPRESSOR.—The increasing use 
of the small heavy-oil engine for auxiliaries, both ashore 
and afloat, renders desirable the provision of an inde- 
pendent air compressor for starting operations. To meet 
this demand, Messrs. Reavell and Company, Limited, 
Ranelagh Works, Ipswich, have developed a machine 
which is both compact and efficient. It consists of two 
cylinders cast togevher in a horizontal line and provided 
with a flat base for bolting to the floor. The operating 
mechanism comprises a vertical lever, of suitable length 
for convenient manipulation, connected by links to the 
pistons at a point between the cylinders. The cylinders 
are of different sizes, to provide a two-stage effect, and 
the compressor will deliver about 0-5 cub. ft. of free air per 
minute when operated at 60 double strokes per minute. 
An air vessel of 1 cub. ft. capacity can be charged to 
a pressure of 450 lb. per square inch, in just over an 
hour. For land stations, a small receiver can be used to 
give one start to an engine, if for any reason the storage 
of air for starting has been lost. In marine work, a 
small bottle can be used to start the engine, which 
would then be used to charge the main receivers from 
its compressor. The machine forms, therefore, a useful 
safeguard. The total weight is 55 1b. The compressor 
has been designed for use in those cases in which the 
hand-operated crank-driven compressor, also made by 
Messrs. Reavell, is too large or expensive. 





* ENGINEERING, vol, cxxx, page 7 (1930). 
t Encrnesaine, vol. cxxv, page 791 (1928), 
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TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, the 
reference number given being quoted in each case. 

Port-Construction Works.—The construction of a quay, 
reinforced-concrete warehouses and aqueduct ; the supply 
and mounting of 12 cranes; the supply of a service 
vessel for ice-breaking, &c., in connection with the 
Belgrade-Sava port-construction scheme. The Yugoslav 
Sea and River Shipping Board, Belgrade; June 1 
(Ref. No. G.X. 10,354.). 

Wall Plugs and Sockets.—The supply of wall plugs 
and sockets, cut-outs and ceiling roses, under an annual 
rate contract. The Indian Stores Department, Simla ; 
May 18. (Ref. No. A.X. 10,903.) 

Fuse and Distribution Boards.—The supply of fuse and 
distribution boards under an annual rate contract. The 
Indian Stores Department, Simla; May 25. (Ref. No. 
A.X. 10,900.) 

Plant, &c., for Power House.—-The supply of two 
vertical cold-starting, heavy-duty, medium-speed, crude- 
oil engines, one head tank, two rope-driven clutch pulleys, 
line shafting, one electrically-driven centrifugal pump, 
cotton driving rope, and one rope-driven air compressor 
or rotary-type compressor, all for the power-house at 
Usakos workshops. The South African Railways and 
Harbours Administration, Johannesburg; June 15. 
(Ref. No. G.X. 10,368.) 

Ventilating Fans.—The supply and erection of three 
exhaust fans with electric motors, &c., in three under- 
ground public conveniences in Cairo. The Egyptian 
Ministry of Public Works, Cairo; June 2. (Ref. No. 
G.X. 10,371.) 

Waterworks Plant.—The supply and erection of a 
two-stage centrifugal pump, with a capacity of 150 litres 
per second, a synchronous slip-ring motor working on 
220-volt, three-phase, 50-cycle current, the repair of a 
water tower, the alteration of canal works and the 
instaliation of a telephone system, at Damietta. The 
Egyptian Ministry of the Interior, Cairo; July 5. (Ref. 
No. C.X. 10,369.) 

Pumping Plant.—The supply and erection of an elec- 
trically-driven pumping plant for an old Roman well at 
El Arish, including an electric generator, crude-oil engine, 
belt-driven evacuation pump with air receiver, a directly- 
driven horizontal centrifugal pump and shunt-wound 
motor. The Egyptian Ministry of Public Works, Cairo ; 
June 15. (Ref. No. C.X. 10,370.) 


Electric Haulage Winches.—The supply and installa- 
tion of two electrically-operated haulage winches on a 
40-ton floating crane at Antwerp. The winches are to 
be of horizontal type with 400-mm. barrel. The 
motors and transmission gear are to be suitable for 
hauling 4,000 kg. at 10 m. per minute. The electric 
supply available is 220 volts, direct current. Collége 
des Bourgmestre et Echevins de la Ville d’Anvers, Hotel 
de Ville, Antwerp, Belgium ; May 28. (Ref. No. A. 10,905.) 

Condensing Plant.—On page 392 ante we gave parti- 
culars of a tender, invited by the New South Wales 
Government Railways, for a jet condenser and acces- 
sories for Lithgow power station. We now learn that 
the closing date has been extended from April 22 till 
July 22. (Ref. No. G. 10,372.) 








Triats or H.M.S. ‘‘ AcHERON.’’—H.M. torpedo-boat 
destroyer Acheron, fitted with high-pressure turbine 
machinery and boilers, has recently completed an exhaus- 
tive series of trials on the Firth of Clyde, and has estab- 
lished what, we are informed, is a record in fuel economy 
in Navai work for steam propulsion. The oil-fuel 
consumption on the full-power trial was, in fact, 0-608 Ib. 
per shaft horse-power per hour for all purposes. The 
boiler pressure is 500 lb. per sq. in., with a steam tem- 
perature of 720 deg. F. The machinery worked smoothly 
and satisfactorily in all respects, and the cool and com- 
fortable conditions of the boiler and engine-room spaces 
were most noticeable. The contract for this vessel was 
placed by the Admiralty with Messrs. The Parsons Marine 
Steam Turbine Company, Limited, at whose works at 
Wallsend-on-Tyne the turbines have been constructed. 
The hull and boilers were built by Messrs. John I. Thorny- 
croft and Company, Limited, Woolston, Southampton. 





ContRActTs.—Messrs. The Pulsometer Engineering Com- 
pany, Limited, Nine Elms Iron Works, Reading, have 
received an order for the supply, delivery, and erection 
of electrically-driven centrifugal pumping plant for the 
Great Western Railway Company at their med Docks. 
Eight pumps are to deliver water a’ a pressure of 800 Ib. 
per square inch for working cranes, coal hoists, lock 
gates and other dock machinery. The same firm has 
installed similar plant at Cardiff Docks and Hull Docks. 
They have also in hand a plant of the same type for 
Leith Docks.—Messrs. The General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2, 
have recently received, from the London Electric Rail- 
way, further orders to a total of 372 heavy railway 
motors, similar in type to the large number already 
—— These motors are rated at 240 b.h.p., 575 
volts, and are self-ventilated, and fitted with roller 
armature bearings.—Messrs. The Westinghouse Brake 
and Saxby Signal Company, Limited, 82, York-road, 
London, N.1, have secured a contract for the supply 
of metal rectifiers to the Borough of Bromley Electricity 
Department in connection with the change over from 
direct to alternating-current mains. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Cleveland pig producers 
are determined to regulate, so far as possible, output 
to requirements, and present restricted make is absorbed 
very largely by needs of ironmasters’ own consuming 
departments. Stocks are not heavy, and promise to 
decrease, but values are not easily maintained. Cus- 
tomers are becoming very disinclined to pay the ruling 
rates. Market transactions are few and small, and are 
largely confined to direct sales by makers to home 
consumers, obstacles to overseas trade being as great as 
ever, and dealings by second hands being prohibited with 
—— home users and pig consumers in Scotland. 

akers still hold to the following fixed figures for home 
trade :—No. 1 Cleveland, 6]s.; No. 3 g.m.b., 58s. 6d. ; 
No. 4 foundry, 57s. 6d.; and No. 4 forge, 57s., but 


H. D. Foster. Columbus: Ohio State University. | would readily accept substantially less from firms in 
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United States Bureau of Mines. Mineral Resources of the 
United States. II: 15. Sulphur and Pyrites in 1929. 
By R. H. Ripeway. [Price 5 cents.) Il: 16. 
Asbestos in 1929. By O. Bowzzs and B. H. Sropparp. 
[Price 5 cents.] IL: 17. Barite and Barium Pro- 
ducts in 1929. By R. M. Santmyers and B. H. 
Stopparp. [Price 5 cents.) IL: 18. Tale and 
Soapstone in 1929. By O. Bowtes and B. H. Srop- 
DARD. [Price 5 cents.] I1:19. Stone in 1929. 
By A. T. Coons. [Price 10 cents.] IL: 20. Lime in 
1929. By A. T. Coons. [Price 10 cents.] II: 22. 
Natural Gas in 1929. By G. R. Horxiys and H. 
Backus. [Price 5 cents.] Washington: Government 
Printing Office. 

Air Ministry, Aeronautical Research Committee. Reports 
and Memoranda. No. 1341. The Motions, at the 
Stall, of a Bristol Fighter Aeroplane with Slot and 
Aileron Control on both Planes. By K. W. Cuark. 
[Price 9d. net. No. 1343. The Automatic Timing 
of Aircraft over a Speed Course. By J. K. Harpy 
and K. V. Wricut. With an Appendix. By S. B. 
Gates. [Price ls. net. No. 1352. Movement of 
Smoke in the Boundary Layer of an Aerofoil Without 
and With Slots. By J. TANNER. [Price ls. net.] 
No. 1354. Lift and Drag of Blackburn “‘ Iris.” By 
L. P. Coomsss and R. K. Cusutne. [Price 6d. net.] 
London: His Majesty’s Stationery Office. 

Mines Department. Safety in Mines Research Board, 
Paper No. 64. The Inflammation of Coal Dusts : 
The Effect of the Presence of Fire damp. By T. N. 
Mason and R. V. WHEELER. London: His Majesty’s 
Stationery Office. [Price 6d. net.] 

Mechanical Testing. Vol. I. Testing of Materials of 
Construction. By R. G. Batson and J. H. Hype. 
Second and enlarged edition. London: Chapman 
and Hall, Limited. [Price 21s. net.] 

Erdwiderstand unter dem Einfluss von Seitenwanden, 
By Dr.-Ing. Evcen Jarcer. Berlin: Wilhelm 
Ernst and Sohn. [Price 5-60 marks.] 

Mines Department. Safety in Mines Research Board, 
Paper No. 65. A Flame Safety-Lamp of High Candle- 
Power. By D. W. WoopuHEap, London: His Majesty’s 
Stationery Office. [Price 6d. net.] 








PrRsoNAL.—Messrs. Edgar Allen and Company, 
Limited, Imperial Steel Works, Sheffield, have appointed 
Mr. A. Howard Romans to be their technical and sales 
representative in the Birmingham and Midlands district, 
in place of Mr. Walter Scott, who has resigned. Commu- 
nications should be addressed to Midland Bank Chambers, 
Stephenson-street, Birmingham.—Mr. W. A. Souter has 
been appointed a director of Messrs. The Marconi Inter- 
national Marine Communication Company, Limited, 
Marconi House, Strand, London, W.C.2. 

LEcTURES ON STEAM RESEARCH.—The two remaining 
lectures of the course of four, on ‘ Steam Research in 
Europe and America ’”’ will be delivered in English by 
Professor Dr.-Ing. Max Jakob, of Berlin, at the Institu- 
tion of Civil Engineers, Great George-street, London, 
S.W.1, on May 14 and 15, at 5.30 p.m. The lecture on 
May 14 will deal with optical measurements, theories and 
thermodynamical evaluation, and control of the results 
of experimental work, and that on May 15, with special 
thermal properties and processes of water and steam, and 
a note on International Steam Table Conferences and 
International Steam Tables. Admission to these lectures 
is free and no tickets are required. 





THe InstiruTION oF NAVAL ARCHITECTS.—It is 
announced that the technical proceedings at the forth- 
coming summer meeting of the Institution of Naval 
Architects at Paris will include the reading and dis- 
cussion of six papers, France and Great Britain each 
contributing three. On Tuesday, June 30, the following 
will be taken :—‘‘ The Draught and Dimensions of the 
Most Economical Ship,’’ by Sir John H. Biles, K.C.I.E. ; 
‘*Note on Some Researches and Tendencies of Con- 
temporary Shipbuilding,” by Mr. Charles Francois, 
Director-General of the Shipbuilding Department of the 
Ministry of Marine; and “ The Effect of Rough Water 
on the Propulsion of Single-Screw Ships,” by Mr. J. L. 
Kent. For Thursday morning, July 2, the papers are :— 
“Technique and Use of Aircraft and their Relation to 
Naval Technique,’’ by Mr. Louis Kahn, Ingénieur du 
Génie Maritime, late Chief of the Technical Staff of the 
Air Ministry; ‘‘The Effect of Modern Machinery on 
the Design of Large Ships,’ by Mr. A. T. Wall, O.B.E., 
and Mr. H. C. Carey; and ‘ Remarks Relative to the 
Development of Marine Internal-Combustion Engines,” 
by Mr. Paul Dumanois, Ingénieur en Chef du Génie 
Maritime (C.R.), Director of the Technical Department 
of the Oil Fuel Board. 





Scotland who continue to draw supplies largely from 
the Continent, and from India. 

Hematite-—The very small output of East-coast 
hematite pig does not quite satisfy current moderate 
needs, but certain producers still hold large stocks. 
Second hands have command of a good deal of iron, 
but are doing little business as they are not at liberty 
to undersell makers in home markets, and have to cut 
prices greatly to secure odd export orders. Of the 21 
blast-furnaces blowing in this area, only five are making 
hematite iron. Buyers experience no difficulty in cover- 
ing their needs at the equivalent of ordinary East-coast 
brands at 65s. 6d., and indeed, that figure can be shaded. 
On the other hand, however, there are producers who 
hold out for much higher terms, 

Foreign Ore.—There is virtually nothing doing in 
foreign ore. Consumers are well placed as regards 
supplies, and are off the market. Nominally, best rubio 
is 15s. 9d. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
abundant, and local users are taking up supplies very 
sparingly. Good average qualities are on sale at 16s. 
delivered to works in this district. 

Manufactured Iron and Steel.—All descriptions of 
manufactured iron and steel are slow of sale, and as 
producers are urgently in need of orders, the position 
is causing considerable uneasiness. Among the principal 
market quotations are: Common iron bars, 10J. 10s. ; 
best bars, 11/.; double best bars, 111. 10s. ; treble best 
bars, 12/.; packing (parallel), 8/.; packing (tapered), 
10/.; steel billets (medium), 7/1. 2s. 6d.; steel billets 
(hard), 7/. 12s. 6d.; iron and steel rivets, 11l. 5s. ; 
steel ship plates, 8/. 15s. ; steel angles, 8/. 7s. 6d. ; steel 
joists, 8/. 15s.; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 9. for smaller 
lots; fish plates, 127. 10s.; black sheets (No. 24 gauge), 
8/. 10s.; and galvanised corrugated sheets (No. 24 
gauge), 11l. 

Imports of Iron and Steel.—Imports of iron and steel 
to the Tees from overseas and coastwise in the past six 
months totalled 81,873 tons, comprising 12,901 tons of 
pig iron, 56,547 tons of crude sheet bars, billets, blooms 
and slabs, and 12,425 tons of plates, bars, angles, rails, 
sheets and joists. For the same months a year ago, 
aggregate unloadings amounted to 77,460 tons, com- 
prising 5,687 tons of pig iron, 55,125 tons of crude sheet 
bars, &c., and 16,648 tons of plates, bars, angles, 
&c.; for the corresponding pre-war six months ending 
April 30, 1914, the total quantity of iron and steel 
unshipped was 37,700 tons, comprising 106 tons of pig 
iron, 24,134 tons of crude sheet bars, &c., and 13,460 tons 
of plates, bars, angles, &c. 

Shipments.—April shipments of iron and steel from 
the Tees totalled 56,370 tons, as compared with 51,380 
tons for March, and were the largest for the past six 
months, Clearances in April were composed of 10,552 
tons of pig iron, 5,678 tons of manufactured iron, and 
40,140 tons of steel. Scotland was again the largest 
buyer of pig iron, taking 4,265 tons, while Denmark 
accepted 1,370 tons; Germany took 1,195 tons; Wales, 
1,059 tons ; and Italy, 1,050 tons. The Union of South 
Africa was by far the heaviest purchaser of steel, with 
an import of 16,774 tons. Canada took 3,294 tons of 
steel; India, 2,994 tons; Egypt, 1,419 tons ; Portuguese 
East Africa, 1,241 tons ; Northern Rhodesia, 1,233 tons ; 
and Sierra Leone, 1,125 tons. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—A further united effort to reduce 
production costs is to be made by Sheffield and district 
engineering firms and steelmakers. A lot of foreign 
steel is coming into the country at prices much below 
the bare manufacturing cost of Sheffield steel, and while 
this material does not directly enter into competition 
with the special steels produced in this neighbourhood, 
its sale indirectly restricts and reacts against business in 
high-quality productions. In normal times, 10,000 
operatives would be affected by the joint claim of the 
Sheffield and District Engineering Trades Employers’ 
Association, the Crucible Steelmakers’ Association, and 
the Rollers’ and Tilters’ Association, for a reduction of 
7s. in the war bonus of 20s. a week being paid to men 
in the Siemens, electric furnace and crucible-furnace 
departments, rolling mills, press shops, and forges. A 
considerable proportion of this number are on short 
time, or are idle owing to the continued depression. 
Employers declare they cannot continue to carry the 
current war bonus, and their object in making the 
application is to place themselves in a position to quote 
more competitive prices in face of foreign rivalry, and 
generally stimulate buying. The claim will be the 
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subject of private negotiations between the employers’ 
associations and the trade unions concerned, and it is 
not anticipated that any dislocation of work will occur. 
The matter will probably be settled by round table 
conference. Conditions in the bulk steel trade do not 
improve. In almost every instance fewer furnaces are 
being worked than was the case two or three months 
ago, and there is little prospect of expanded production. 
Competition for new business is so keen that there is a 
good deal of cutting in steelmaking materials. Sales 
of scrap are exceptionally restricted, while business in 
steelmaking alloys is probably on a lower scale than for 
several years. The latest quotations are as follow :— 
Siemens acid-steel billets, 9/. 10s. per ton; hard basic, 
81. 128. 6d. to 91, 2s. 6d. ; medium hard basic, 7/. 2s. 6d. 
to 71. 12s, 6d.; soft basic, 61. 5s.; Derbyshire foundry 
pig-iron, 66s. ; forge iron, 63s. ; crown iron bars, 7/. 5s. ; 
iron hoops, 12/.; steel hoops, 91. 10s.; soft wire rods, 
7l. 108.; basic scrap, 42s, Overseas prospects in both 
steel and engineering products are somewhat brighter. 
Development schemes in Latin America, Canada, South 
Africa, and India are likely to call for large supplies of 
constructional materials, railway stores, agricultural 
equipment, bridge-building materials, and various kinds 
of machinery. The Far Eastern market is still disturbed. 
Business in tools and implements is less depressed than 
in heavier products. File makers feel acutely the loss 
of the Russian market, but substantial business continues 
to be done with Canada, Argentina, Spain, India, and 
China. Makers of shovels and spades are busy, and 
steady expansion is shown in farm and garden tools. 


South Yorkshire Coal Trade.—Housecoal distributors 
have had a busy period, but there is now a definite 
and general diminution in the demand, and some relief 
from current prices would not be unexpected. Weakness 
is mainly noticeable in secondary and inferior grades, 
there still being a considerable turnover in best sorts. 
There is also some uncertainty as to prices in regard to 
industrial fuel. Inland deliveries are going away steadily 
under contract, but new business is scarce. Export 
business is moderately active. The demand for small 
coal has shrunk, and stocks are increasing. Supplies 
of furnace and foundry coke are more than ample to 
meet contract deliveries and spot business. Quota- 
tions :—Best branch hand-picked, 25s. 6d. to 27s. ; 
Derbyshire best brights, 24s. to 26s.; Derbyshire best 
house, 22s. to 23s.; screened housecoal, 19s. 6d. to 
20s. 6d.; sereened house nuts, 16s. 6d. to 17s. 6d. ; 
Yorkshire hards, 15s. to 16s. 6d.; Derbyshire hards, 
15s. to 16s. 6d. ; rough slacks, 9s. to 10s. ; nutty slacks, 
7s. to 8s.; smalls, 4s. 6d. to 6s. 6d. 








NOTES FROM THE NORTH. 


Guiascow, Wednesday. 

Scottish Steel Trade.—The depression which has been 
so pronounced in the Scottish steel trade recently is still 
as great as ever, and plant is only partially employed. 
The demand shows no sign of increasing, and, although 
the local shipbuilding industry is specifying a very small 
volume of business, it is, perhaps, the scarcity of overseas 
orders which is being felt most severely. Inquiries come 
along periodically, but it is very difficult to get these 
translated into actual business—so difficult indeed that 
our export trade at the present time is at a very low 
ebb. The black-sheet trade is keeping up its end fairly 
well, as the Far East has been a better buyer of late, 
and inquiries point to the possibility of an increased 
demand in the near future. The producers of galvanised 
sheets are very quiet, and the long-looked-for demand 
from the overseas markets, where supplies are now very 
low, has so far, failed to make its appearance. Sooner 
or later the leeway will have to be made up and a period 
of greater activity must come. Makers of structural 
steel are not finding things very brisk at present and are 
only fairly well employed. Prices show no change and 
are as follows :—Boiler plates, 10/. 10s. per ton; ship 
plate, 8/. 15s. per ton; sections, 81. 7s. 6d. per ton ; 
black steel sheets, }in., 8/. to 8l. 5s. per ton; and gal- 
vanised corrugated sheets (No. 24 gauge), 11/. 7s. 6d. per 
ton, all delivered at Glasgow stations. 

Malleable-Iron Trade-—The West of Scotland mal- 
leable-iron trade is still in a most unsatisfactory state, 
and the demand is of a hand-to-mouth character. Pro- 
ducers cannot see any distance ahead and plant is only 
running intermittently. The re-rollers of steel bars are 
passing through the same trouble, and short time is 
general all round. Keen competition and price-cutting 
is going on for any business which makes its appearance. 
The following are the current market quotations :— 
Crown bars, 101. 5s. per ton for home delivery and 
91. 15s. per ton for export; re-rolled steel bars, 6/. 10s. 
per ton for home delivery and 6l. 7s. 6d. per ton for 
export. 

Scottish Pig-Iron Trade—No improvement can yet 
be reported in the state of the Scottish pig-iron trade, 
and the present output is fully ample to meet all calls for 
the local product. Prices are unchanged and are as 
follows :—Hematite, 72s. per ton, delivered at the steel 
works ; foundry iron, No. 1, 76s. per ton, and No. 3, 
73s. 6d. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour forthe week 
ending last Saturday, May 2, consisted of a paltry 29 tons 
overseas. During the corresponding week of last year 
the figures were 368 tons overseas and 46 tons coastwise, 
making a total shipment of 414 tons. 

Scottish Shipbuilding—The shipbuilding industry 
continues in a slack state; not only is the output small, 
but the booking of new tonnage is also very poor. 
In the latter capacity few contracts were reported during 
last month, the principal being a high-class passenger 
vessel for Jugo-Slav owners to be built by Messrs. 





Lithgows, Limited, Port Glasgow; a single-screw steel 
steamer for Messrs. J. Hay and Sons, Limited, Glasgow, 
to be built by the Ailsa Shipbuilding Company, Limited, 
Troon. It has also been announced from Lisbon that 
Messrs. Yarrow and Company have been commissioned 
to build several destroyers for the Portuguese Govern- 
ment. Official confirmation is lacking, but it is under- 
stood that two of these are to be built on the Clyde and 
that Messrs. Yarrow are to supervise the construction of 
other two destroyers in Portuguese yards. The output 
figures for the past month are as follows :— 





Vessels. Tons. 

The Clyde ... aed ie acs 5 8,511 
The Forth ... rer sea eee — — 

The Tay ... See eee ee l 8,200 

The Dee and Moray Firth aa 1 1,000 

Total ... 7 7 17,711 


The above figures do not make very encouraging reading, 
and in the case of the Clyde, with the single exception of 
April, 1922, the total is the lowest April figure for over 
a quarter of a century. The total output for the four 
months of this year—61,771 tons—is the poorest for 
more than thirty years. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

Important Electrical Contracts.—The electrical plant 
and equipment manufacturing section continues the 
bright spot of the North-Western iron and steel and heavy 
engineering industry, and details available in the last 
few days of further substantial orders secured by leading 
firms further strengthen the outlook of the branch. 
One of the most important is that obtained by Messrs. 
British Insulated Cables, Limited, of Prescot, Lanca- 
shire, amounting to 100,000/. for the linking up of the 
North-West England and North Wales section of the 
grid scheme with the Liverpool area. Manchester 
Corporation Electricity Committee have approved the 
tender of Messrs. Callender’s Cable and Construction 
Company, Limited, for two 33,000-volt feeders, in 
respect of which sanction is being sought to borrow 
90,0007. Following recent extensive contracts running 
into six figures, Messrs. Metropolitan-Vickers Electri- 
cal Company, Limited, of Trafford Park, Manchester, 
have further improved their order book by an Egyptian 
Government instruction for the supply of machinery, 
control gear, transformers, and switchgear required in a 
scheme to develop a large tract of waste country in the 
Nile Delta for salt production. The value of the contract 
is placed at approximately 200,000/. Messrs. Armstrong, 
Vickers, Limited, it is understood, will supply equip- 
ment for 15 pumping stations in connection with the 
scheme. 

Motor Manufacturers Busy.—Manufacturers of heavy 
motor vehicles are well booked, and small orders con- 
tinue to accrue. Messrs. Leyland Motors, Limited, of 
Leyland, near Preston, have been instructed by the Old- 
ham Corporation to supply four motor omnibus chassis, 
and Messrs. Karrier Motors, Limited, of Huddersfield, 
are to construct five tractors for use at the G.W.R. 
Paddington goods station. To meet the growing demand 
for oil-engined motor omnibuses, Messrs. Crossley Motors, 
Limited, of Gorton, Manchester, are considering the 
establishment of a special conversion department. In 
conjunction with Messrs. John Mowlem and Company, 
Limited, of London, Messrs. Edmund Nuttall and Com- 
pany, Limited, of Trafford Park, Manchester, are to 
construct the new Southern Railway 1,200 ft. dry dock 
at Millbank, Southampton, which on completion will be 
the largest graving dock in the world, and which is to 
cost 1,850,0007. Messrs. Booth and Sons, Limited, of 
Lidget Green, Bradford, are to build four stations, 
at Upney, Heathway, Hornchurch, and Upminster, for 
the London, Midland and Scottish Railway. At a 
time when the Weir report on the electrification of 
railways is receiving considerable attention, the sub- 
stitution of steam trains by electric on the Manchester 
to Altrincham branch—an eight miles stretch of railway 
—on Monday next (May 11) is significant. This scheme, 
which has been carried out at a cost of more than 
500,000/., will, it is claimed, provide the Manchester 
district with one of the fastest electric train services 
in the country. The contract has been carried out by 
Messrs. Callender’s Cable and Construction Company, 
Limited. The rolling stock has been provided by the 
General Electric Company, Limited, and the steel work 
by Messrs. Edward Wood and Company, Limited, of 
Trafford Park, Manchester. The Prince of Wales, who is 
to fly to Manchester on Tuesday next (May 12), will 
address members of the Manchester Chamber of Com- 
merce on the possibilities of the South American market. 
Messrs. The Barrow Hematite Steel Company, Limited, 
have closed down their steelworks because of lack of 
orders for steel rails, but are continuing work at their hoop 
mills. The Chemical and Allied Employers’ Federation, 
at a meeting in Manchester to-day of the Joint Industrial 
Council, will make an application for an all-round wages 
reduction in the industry. 








Tue Parsons AssocraTion.—It is proposed to form a 
Parsons Association to commemorate the life and work 
of the late Sir Charles Parsons, F.R.S. This association 
will be open to old employees of Messrs. C. A. Parsons 
and Company, Limited, and Messrs. The Parsons Marine 
Steam Turbine Company, Limited, as well as to present 
members of these firms both at home and abroad. It is 
requested that all those interested in the formation 
of such an association should write to the Honorary 
Secretary, Parsons Association, c/o Messrs. C. A. Parsons 
and Company, Limited, Heaton Works, Newcastle-upon- 
Tyne. 





NOTICES OF MEETINGS. 


INSTITUTION OF PETROLEUM TECHNOLOGISTS.— 
Tuesday, May 12, 5.30 p.m., Royal Society of Arts, 
John-street, Adelphi, W.C.2. ‘‘The Dilution Theory 
of Detonation,’’ by Mr. I, A. J. Duff. 

Society or Guass TECHNOLOGY.—Tuesday, May 12, 
5.30 p.m., Grafton Hotel, Tottenham Court-road, W.1. 
Joint Meeting of Glass Standards, Furnace and Refrac- 
tories Committees. Wednesday, May 13, 2 p.m., Univer- 
sity College, Gower-street, W.C.1. General Discussion 
on ‘‘ The Constitution and Structure of Glass.” ‘‘ Large- 
Scale Crystalline Structure in Glasses,’ by the Rt. Hon. 
Lord Rayleigh. ‘‘ Further X-Ray Evidence concerning 
the Nature of Glasses,” by Mr. J. T. Randall and Mr. 
H. P. Rooksby. ‘“ Discontinuities in the Physical 
Properties of Glasses and their Meaning,” by Professor 
W. E.S. Turner. At 7.15 p.m. Annual Dinner. Hotel 
Victoria, Northumberland-avenue, W.C.2. 


INSTITUTE OF MARINE ENGINEERS.—Tuesday, May 12, 
6 p.m., 85, The Minories, E.C.3. ‘* Low Cost Motor- 
ships,” by Mr. O. E. Jorgensen. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South 
Midland Students’ Section: Tuesday, May 12, 7 p.m., 
The University, Edmund-street, Birmingham. Annual 
General Meeting. Exhibition of Kinematograph Films. 
London: Thursday, May 14, 6 p.m., Victoria-embank- 
ment, W.C.2. Commemoration of Centenary of the 
Birth of David Edward Hughes (May 16, 1831). Short 
Discourse by Mr. 8S. Evershed. At 6.45 p.m. Annual 
General Meeting. 

INstITUTE oF FuEL.—Wednesday, May 13, 6 p.m., 
Chemical Society, Burlington House, Piccadilly, W.1. 
Joint Meeting with Institution of Gas Engineers. ‘‘ The 
Continuous Production of Water Gas from Powdered 
Fuel,” by Dr.-Ing. A. Thau. 

Royat Socrety or Arts.—Wednesday, May 13, 8 p.m., 
John-street, Adelphi, W.C.2. ‘‘ Architecture in Concrete 
on the Pacific Coast,” by Major R. A. B, Smith. Friday, 
May 15, 4.30 p.m. ‘‘ The Indian Ordnance Factories and 
their Influence on Industry,’’ by Mr. F. 8S. Grimston. 

Royat AERONAUTICAL SocreTy.—Thursday, May 14, 
6.30 p.m., Royal Society of Arts, John-street, Adelphi, 
W.C.2. “The Metal-Clad Airship,” by Mr. C. B. 
Fritsche. 

Opricat Soctety.—Thursday, May 14, 7.30 p.m., 
Imperial College of Science and Technology, South 
Kensington, 8.W.7. Annual General Meeting. ‘“ Elec- 
tron Diffraction,’ by Professor G. P. Thomson. 

Royat Instrrution.—Friday, May 15, 9 p.m., Albe- 
marle-street, W.1. ‘‘ Experimental Aspects of Hydrogen- 
Ion Concentration,’’ by Dr. J. C. Philip. 











NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

The Coal Trade.—Colliery owners have become gravely 
concerned with regard to the question of small coal. For 
some months past there has been a continued lack of 
demand, with the result that most collieries have been 
compelled to bank supplies adjacent to the pits, and 
have even brought trainloads to the docks for dumping. 
Dumping space is rapidly diminishing, with the result 
that the regular working of the collieries is being im- 
perilled. The position is also creating concern, because 
of the fact that about a third of the production consists 
of small coal, the greater proportion of which has become 
unsaleable, with the result that the colliery companies 
are compelled to make up the wages of the men from 
the proceeds of large and sized coals, the saleable volume 
of which is also much smaller than was the case a year 
ago. The difficulties of salesmen have been further 
aggravated by the action of the Northumberland owners 
in reducing the price of small by 2s. 6d., while the South 
Wales owners have refused to alter the minimum 
schedule which ranges from 11s. to 13s. 6d., according 
to quality. In the meantime, large coal continues in 
fairly good demand and comfortably stemmed, but to 
produce large, small is also cut, and already collieries, 
while having orders for large on their books, have been 
compelled to work short time because of a lack of empty 
wagons, due to trucks being held up under load with 
small, Shipments of coal as cargo foreign in the past 
week, totalled 374,000 tons, of which 210,870 tons were 
cleared from Cardiff, 68,230 tons from Newport, 50,170 
tons from Swansea, 37,270 tons from Port Talbot, and 
7,490 tons from Llanelly. Shipments to Canada increased 
from 12,900 tons to 20,820 tons, and to France from 
111,940 tons to 117,810 tons, but to Italy fell from 
84,020 tons to 58,420 tons. 

Movements of Shipping.—A further reduction has been 
made in the number of vessels laid-up as a result of ballast 
clearances to South America to load grain cargoes home. 
In the past week another dozen vessels were cleared, 
some of which have been laid up for several months. 
The wider distribution of tonnage has also brought about 
an improvement in outward freights to the Mediterranean 
for coal, as shipowners refuse the latter except at higher 
levels, preferring to send their boats out to South America 
in ballast and risk securing a homeward voyage which, 
if not resulting in an actual profit, would mean a smaller 
loss than would be the case if the vessel was kept idle. 
The movement of shipping is also expected eventually to 
result in an improved demand for coal, supplies of which 
will be needed at the bunkering stations abroad to meet 
the requirements of vessels on the homeward passage. 





INSTITUTION OF NAVAL ARCHITECTS.—Rear-Admiral 
Sir Douglas Brownrigg, Bart., and Admiral D. W. Taylor, 
U.S.N., have been elected honorary vice-presidents of 
the Institution of Naval Architects. 
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| THE AUSTRALIAN PROSPECT. 
THE material interests of the United Kingdom 
| and those of the Commonwealth of Australia are 
linked with each other intimately. Of late years, 
Australia has been the United Kingdom’s second 
largest export market, while the United Kingdom 
| is by far the largest buyer of Australian exports. 
| Her purchases of all kinds are nearly as great 
|as those of the rest of the world put together, and 


| their value to Australian economy is the greater 
because they are distributed over practically the 
whole of Australian produce, and not, like those of 
|most other countries, confined mainly to wool. 
| Of many products, the United Kingdom takes not 
far short of the whole of the Australian surplus, 
_and her purchases of all Australian exports, other 
than wool, are well over twice as much as the 
| aggregate purchases of the rest of the world. Apart, 
| therefore, from sentimental and political ties, which, 
| nevertheless, cannot be left out of account, this 
| country cannot be indifferent to the present economic 
|situation of Australia. Current news makes it 
/evident that, for the time being, Australia is 
experiencing a crisis, probably the greatest to 
'which she has ever been exposed, and as yet it 
/cannot be predicted by what path she will find 
|her way out. The one consoling factor is that the 
/natural resources and possibilities of the country 
|are such as to assure her ultimate recovery. In 
ithe best event, the progress in this direction must 
| be accompanied by prolonged hardship, in which the 
| sincere sympathy of this country is stimulated, 
unfortunately, by fellow feeling. The time for 
'which these trials will last must depend on the 
| statesmanship with which the difficult situation is 
| handled, and on all grounds it is to be hoped that 





the Commonwealth and the States will be led to 
wise decisions. 

In these circumstances, more than usual interest 
attaches to the report of His Majesty’s Senior 
Trade Commissioner in the Commonwealth of 
Australia, Mr. R. W. Dalton, C.M.G., on Economic 
and Trade Conditions in Australia to December, 
1930, which has recently been issued by the Depart- 
ment of Overseas Trade (H.M. Stationery Office : 
3s. 6d. net). The report gives also some details, up 
till March 31 last, of the factors which have been 
operating in the year under review. The account 
should be of great assistance in realising the cir- 
cumstances that have led to the present posi- 
tion. As is generally known, these circumstances 
are predominantly financial, and those who are 
anxious to follow the recent course of events 
will find unusually abundant material in an Ap- 
pendix to the report, which gives a chronological 
account of certain events of financial interest for 
each month during the period from September, 
1929, to the end of last'year. The sequence of these 
events makes a painful chronicle, but it is not 
necessary to go through it in detail in order to see 
the essentials of what has happened. The Austra- 
lian Commonwealth is made up of a number of 
States, with an aggregate population something 
less than that of London, distributed over an area 
nearly as large as that of the United States. Of 
this population, roughly 6,500,000, nearly half is 
found in the six capital cities, the settlement in 
which has intensified of late years, and some 
450,000 are engaged in the secondary industries. 
The production on which this community lives is 
now of the annual value of about 450,000,000/. 
Two-thirds of this is contributed by the agricultural 
and pastoral industries, including dairying and 
farming, with some mining and forest and fishery 
products, and one-third by the secondary industries. 
An analysis of the secondary industries shows that 
something over two-thirds of their value is derived 
from work that could not, in any normal circum- 
stances, be done outside the country, and it is 
estimated that the total production (that is, value 
added in manufacture) of industries with which 
imports can come into competition is not more 
than about 50,000,000/. Through a variety of 
circumstances which for some years past have made 
the prosperity of the country appear greater than 
it really was, and have enabled it to go on borrow- 
ing large sums, the standard of living and the 
amount of imports have risen greatly in recent 
years. While, however, the general level of expendi- 
ture was thus creeping up, if, indeed, creeping is a 
suitable description of what was a very rapid 
process, the level of production per head of popula- 
tion was falling, until in 1928-1929 it was between 
6 per cent. and 7 per cent. less than in 1911. This, 
however, was not necessarily due to reduced 
efficiency in the producers. Calculated on the 
persons engaged in the industries and not on the 
total population, there was, on the contrary, a slight 
increase of production per head. The reduction 
appeared only when the amount produced was 
compared with the aggregate population that had 
to live on it, and not on those only who were 
engaged on the work. The producers, in fact, 
were working to a little better effect than before, 
but their production had to be divided among a 
substantially larger population. 

This process was masked for some time by the 
accident that the world prices for Australian exports 
happened to be high. They were, indeed, so high 
as to offset the fact that the secondary industries, 
which in effect were parasitic on the primary pro- 
duction, from which two-thirds of the country’s 
income was derived, were steadily raising the cost 
of producing. World prices, however, have now 
fallen, while the cost of production in Australia has 
continued to rise. It has become evident that the 
country cannot pay its way at the rate at which 
it has been living, and while its primary industries 
are handicapped in their world competition by their 
inability to produce at competitive prices, the 
community as a whole is faced even more imme- 
diately by the consequences of this disclosure. For 
some years past the difference between the country’s 
earnings, as represented by its exports and the aggre- 
gate amount of its imports and other expenditure, 
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has been met without difficulty by borrowing. 
This resource has been rapidly withdrawn. The 
funds available for Australian finance in previous 
years are no longer forthcoming, and its entire 
industries have to be carried on without the means 
necessary for the purpose, at the same time as the 
fall in world prices has destroyed the margin of 
profit left after paying the cost of production. 
Manifestly it is therefore necessary to reduce costs, 
so as to allow the primary industries to produce 
at competitive rates. This process, however, 
though indispensable, is in existing circumstances 
by no means sufficient. The balance between 
exports and imports, receipts and expenditure, 
must be reversed. Authoritative estimates given 
or quoted in the report show that to obtain equili- 
brium in the financial and trading situation, Aus- 
tralia requires an excess of exports over imports of 
about 36,000,000/. a year, which means that, at 
the prices of to-day, and probably of the near 
future, exports (other than gold) must be increased 
by about 70,000,000/. over the 100,000,000/. of last 
year, or imports must be reduced to a corresponding 
extent. Even if the difficulties of economical 
production could be overcome immediately, there 
is clearly no prospect of any such increase of 
exports in any near future. Correcting the export 
statistics of the last ten years for fluctuations of 
price, the actual volume of production appears to 
be much about the same as it was in 1920. It is, 
therefore, inevitable that there must be a drastic, 
immediate and long-continued reduction of imports ; 
and seeing that nearly one-third of Australian 
imports consist of metals and their mechanical 
products, the process will have a serious effect on 
the exports of manufacturing engineers. 

The immediate occasion of this crisis has un- 
doubtedly been the turn in world prices, and the 
withdrawal from Australia of the financial support 
which has allowed her to spend more than she 
earned. The reason, however, of the rise in costs 
of production is not, like these immediate factors 
of the situation, external to herself, but lies in her 
own internal policy, by which expenditure has been 
undertaken without counting its relation to income. 
Part of this has taken the form of State interference 
with wages and industrial conditions, but by far 
the largest part lies in the tariff policy that has been 
pursued for many years past. This policy has 
been addressed to the protection of local industries, 
the amount of which, as pointed out above, is little 
over a tenth of the total production of the country. 

With the intention of encouraging these industries, 
tariffs have been raised again and again ; subsidies, 
bonuses, and guarantees have been given; the 
freedom of shipping has been restricted, and the 
burdens imposed on the community by such 
measures have been met by increasing taxation, 
falling predominantly on the primary industries. 
The cost of materials, moreover, has risen with each 
advance of the tariff, adding to the cost of both 
plant and production in the primary industries. 
All these measures have failed to bring either pros- 
perity or efficiency to most of the industries for 
whose benefit they have been undertaken. Unem- 
ployment in the secondary industries has now risen 
to 20 per cent. of the persons employed. Works 
and mines have had to be shut down because of 
high costs. The selling price of Australian-made 
contractors’ machinery is twice or three times as 
great as the f.o.b. price of corresponding British 
machines, and locomotives cost 20 per cent. more 
to make in Australia than the price at which they 
could be landed from the United Kingdom after 
paying a 40 per cent. duty. Consumers are paying 
these excesses of cost, and iu addition have to make 
up the loss of customs revenue in the form of direct 
taxation. These and similar consequences of the 
present tariff policy are being recognised not only 
by the primary producers, but by bodies representing 
the commercial community and by the Workers’ 
Union. For the time being no sign of any change 
of policy has appeared, and it remains to be seen 
at what stage the majority of politicians will see 
the effects of the present policy in its true perspec- 
tive. The general opinion of well-informed persons 
in Australia and in this country was expressed by 
Sir Otto Niemeyer after his visit to Australia on 
behalf of the Bank of England, when he said that, 


given determined action, the situation, though 
difficult, was in no way beyond control. The 
difficulties of Australia were not comparable with 
those from which many other countries had emerged 
successfully, and had only to be faced squarely to 
be capable of solution. How long the process will 
take must depend very largely on the promptness 
with which the necessary steps are taken to amend 
the immediate situation. 

Meanwhile British manufacturing engineers will 
find much in the present position that deserves 
their careful consideration. In round figures the 
total imports of machines, machinery, other metal 
manufactures, and metals have in recent years 
been of the order of 40,000,000/. to 50,000,000/. per 
annum, of which the United Kingdom’s share has 
fallen steadily from well over half to appreciably 
less than half. It is remarked, however, that the 
lines in which the United Kingdom is weakest 
are in general more specialised and much fewer in 
number than the others. These have formed about 
two-thirds of the machinery imports and more 
than half of the total metal manufactures. In 
these lines our share has come down to as little as a 
fifth or a fourth of the total, though we are still left 
with 80 per cent. to 90 per cent. of the simpler and 
more numerous lines. It is evident that, at least for 
the time being, all imports will be greatly reduced. 
The process, indeed, has already begun. In the 
four months ending October last the imports of 
machinery were only about three-fifths, and of 
other metal products one-third, of the values for 
the corresponding periods of the previous year. The 
imports of motor vehicles per 1,000 of population 
had been increasing since 1923 by not less than 
10 per annum until June, 1930, when the increase 
was only 2, bringing the total to 102, and the 
registration figures show similar results and point 
to a further considerable decline. Even, however, 
allowing for the drastic reductions in the imports 
to be expected for some time to come, their amount 
| will still be substantial, and for two reasons deserve 
| careful consideration at the present time. On the 
one hand, the lines in which British engineers have 
/been holding the largest part of the trade are 
| precisely those in which tariff protection will tend 
|to aggravate the drop in imports, while those in 
which they have only a small share, are likely to be 
less affected. These form the larger part of the 
imports in these classes, and therefore offer a field 
for improvement which may be well worth culti- 
vating. It must be remembered, however, that 
although for the moment the weight of political 
force seems likely to continue the present tariff 
policy, the overwhelming majority of economic and 
business opinion is opposed to it. No section of 
Australian opinion, indeed, will ever abandon the 
home industries that can justify themselves econo- 
mically, and such industries will continue to receive 
the measure of protection that they can justify. 
It seems possible, however, that at some time the 
country may grow tired of the enormous expendi- 
ture, direct and indirect, by which its living indus- 
tries and the whole community are burdened, with 
the purpose of prolonging the inefficient existence 
of a small minority of secondary industries. If such 
an occasion should arise, British engineering manu- 
facturers would find obvious advantage in having 
improved and consolidated their position in the 
Australian market. 











TIME-STUDIES IN STEEL WORKS. 


THE current meeting of the Iron and Steel 
Institute is marked by the presentation of a rather 
unusual type of paper, entitled ‘‘ Production 
Economy in Iron and Steel Works.’’ Especial 
importance attaches to this, in that it has been 
written by Dr.-Ing. Cromberg, of Diisseldorf, and 
shows the close attention which is being paid to the 
details of work’s processes in Germany. 

It is of interest to recall that the methods of time 
study may be regarded as originating in the iron 
and steel industry some fifty years ago, in the work 
done by F. W. Taylor at the Midvale Steel Com- 
pany’s works in Philadelphia. It is still instructive, 
in spite of the accumulated experience of the inter- 
vening years, to study the lengthy paper on “‘ Shop 
Management,” which Taylor read before the 








American Society of Mechanical Engineers in 1903, 
and the discussion which followed it. The tendency 
then, and to a very considerable extent also in later 
years, was to emphasise the part which labour 
could play in effecting economies or otherwise ; 
this is, however, based on a very superficial con- 
sideration of all that is involved. Similarly, attempts 
to increase outputs have often been regarded by 
workmen as being associated with something ap- 
proaching slave-driving. In practice, to the casual 
observer, this may have appeared justified, especi- 
ally as the application of Taylor’s methods certainly 
led to the removal of men who were unsuited, 
physically or mentally, to perform the duties they 
were called upon to do, and their replacement by 
others. How far this idea differed from his real 
outlook can best be shown by the following quota- 
tion from his reply to the discussion on his paper :— 
““Tt must be distinctly understood that in referring 
to the possibilities of a first-class man the writer 
does not mean what he can do when on a spurt, or 
when he is overworking himself, but what a good 
man can keep up for a long term of years without 
injury to his health, and become happier and thrive 
under.” 

In the course of the same reply, Taylor placed his 
finger quite definitely on a very sore and weak 
spot, when he said that “‘ This mistake which is 
usually made, lies in giving an order to a number of 
men and in laying stress upon the increase in out- 
put which is demanded, instead of emphasising one 
by one the details which the workman has to carry 
out, in order to attain the desired results.”? He then 
proceeded to point out that in the first case the 
impression might easily be given that the men have 
to work harder, to which they may readily object 
and secure the support of their trade union in so 
doing. On the other hand, instructions to do certain 
things in a certain sequence, or to use certain speeds 
and feeds, especially if a bonus be paid for the 
efficient carrying out of such instructions, can 
hardly be disobeyed, nor would disobedience be 
likely to receive encouragement from a trade union. 

Before the war, much attention was given to the 
subject of “scientific management”? in America, 
unfortunately suffering from an excess of enthu- 
siasm in certain quarters which brought at least 
the name into some disrepute, in spite of the 
evidences of the advantages which resulted from it 
in many instances. The methods were mainly 
applied to machine shops, textile factories and the 
like, being closely associated with the use of the 
stop watch, and later with the intensive “‘ motion 
study ” of the Gilbreths and their colleagues. It is 
of interest to note that Gilbreth commenced work 
in the building trade, and that his first successes as 
a contractor arose from the elimination of wasted 
effort in such matters as bricklaying. These later 
developments did not involve any fundamental 
discovery not already visualised by Taylor, whose 
early work included the reduction of the waste 
motions of men handling pig-iron. He himself said 
at a later date that ‘‘ Scientific management at 
every step has been an evolution, not a theory. 
In all cases the practice has preceded the theory, 
not succeeded it. . . . There is nothing in scientific 
management that is fixed.” 

While this statement is true in regard to details, 
it requires to be somewhat qualified. In 1912 a 
report was presented, also to the American Society 
of Mechanical Engineers, on “‘ The Present Status 
of the Art of Industrial Management.” It is not 
surprising that many of those who sent replies to a 
questionnaire issued by the Sub-Committee on 
Administration, protested that there was nothing 
“new ” in the schemes of management then being so 
much discussed. At different times some of the 
keenest advocates and most active exponents have 
themselves said, that the whole matter can be 
summed up in a single word “common-sense.” 
It may be of advantage to expand this somewhat 





| by quoting from the report which says that their 
'investigations “convey ideas of a conscious effort 
|to ascertain and study facts and systematically to 
‘apply them to instructing the workmen and in 
controlling every department of industry. Setting 
‘these against the underlying principles of the 
transference of skill, we conceive the prominent 
element in present-day industrial management to 
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be: The mental attitude that consciously applies 
the transference of skill to all the activities of 
industry.” 

The fundamental basis is thus, careful investiga- 
tion of the work to be done, the appliances available 
for the purpose, and the methods to be adopted. 
Records are obtained of existing practice which are 
analysed and in due course, permit the establish- 
ment of standards. In arriving at these standards 
allowance has to be made for all the variables 
which may interfere with the attainment of them. 
One factor which in practice is seldom evaluated is 
the allowance to be made to a good workman in the 
initial stages when he is getting accustomed to a 
new job, before he has attained the facility which 
comes with practice. In the course of the pre- 
liminary investigations it is almost certain that 
faulty conditions will be revealed which ought to be 
remedied before the establishment of any standards, 
especially where it is a question of the reorganisation 
of an industrial plant as distinct from an individual 
machining operation. 

When in due course standardised conditions and 
standard of performance have been established, 
it is possible to fix the sequence of operations 
and the time which should be required for doing 
any specific job, 7.e., to fix a schedule, or, to use 
a term adopted by Taylor, to set a “ task.” 
It is perhaps a pity that this word is not more 
generally used, in spite of its somewhat harsh sound, 
although it need not necessarily be associated with 
the Gantt, Emerson or other similar methods of 
bonus payments. The importance of first securing 
proper conditions has been frequently emphasised, 
although the time which may be usefully employed 
in this way is often underestimated, in the desire 
to get some system of ‘“‘ payment by results” into 
operation. 

Gantt, in his book Work, Wages and Profits, 
mentioned that he had been working for a year 
and a half at one plant where they had a pretty 
good system of management, and had not set a 
task yet. ‘‘ We have been straightening out their 
routes.” This illustrates the value of another factor 
of the Taylor procedure, namely, planning. This is 
not in itself unusual, but the extent to which a 
separate planning section has been developed by the 
exponents of scientific management certain tran- 
scends what had previously been, and in many 
instances even now is, customary. And yet the 
function of a planning system is no more than to 
provide in advance that the right thing shall be in 
the right place at the right time. 

It is of considerable interest to note the return 
of this system to, for lack of a better word, its 
original field, especially in the iron and steel works 
inGermany. Rationalisation there has been accom- 
panied, as in this country, by regroupings, both 
financial and of works plant, but of even more 
importance has been the intense study of the 
rationale of works operations—to no inconsiderable 
extent devoted to the discovery, recognition and 
elimination of ‘ bottlenecks.” The existence of 
these is frequently quite well known. to the work- 
men, they may even be known, to some extent, to the 
management, but they are permitted to continue, 
partly because the actual numerical value of the 
restrictions is not realised—partly often because it 
is not the specific duty of any one individual to 
deal with them. 

A condition of this kind may be very far- 
reaching in its effect, as the continued existence of 
such weak spots has been known to prejudicially 
influence the morale of the employees. The form 
in which these “ bottlenecks” occur may be very 
variable, to deal with some may involve the use of 
the stop-watch and the other apparatus developed 
in other industries, as the need became apparent, 
all of which have their application under suitable 
circumstances, but it calls, above all, for a wide 
and instructed vision. Thus it will often be found 
that the bottleneck which is obvious is not the place 
at which remedial efforts can be applied to most 
advantage. Some piece of plant may be over- 
loaded, holding up output and apparently necessi- 
tating the installation of additional plant of the 
Same type. A wider view of the situation may, 
however, reveal ‘that by adjustment at another 
point the constriction can be much more efficiently 








dealt with. This must have been the experience 
of most engineers at one time or another, since 
here also it is not a question of anything “‘ new,” 
but rather of more definite and concentrated 
application of what is old and well tried. 

The work being done in Germany was dealt with 
in a report presented by Dr. Hugo Bansen at the 
World Engineering Conference in Tokio in 1929. 
The title of the report suggested that it referred only 
to fuel questions, so that the very valuable exposi- 
tion of the application of the fundamental principles 
of Taylor’s work to steel works conditions probably 
escaped notice to a large extent. He rightly called 
attention to the limitations imposed by the narrow 
view which had grown up around these principles 
in the so-called Taylor system, and showed how 
a wider vision was necessary and advantageous. 
From time to time, some information has appeared 
in the German technical press regarding the work 
being done, and now Dr. Cromberg in his paper, 
although only dealing with a few examples, renders 
a distinct service to industry in this country by 
bringing the matter so prominently to the notice 
of those engaged in it. It may be pointed out that 
motion study means not merely the study of the 
movements of a man’s limbs ; when carried to its 
logical conclusion it involves the movements of 
materials also. Examination of the travels of a 
letter or order-form through the various departments 
of a works has sometimes led to very startling 
discoveries with far-reaching results. 

Scientific management does not necessarily create 
markets, nor even secure a preponderating share of 
the orders which are available. The neglect, how- 
ever, of any of the methods which are being adopted 
by competitors, can, in the long run, only lead to 
a reduced capacity to meet such competition, with 
ultimate very definite effect on the proportion of 
the orders which are obtained. 








NOTE. 

THE RECONSTRUCTION OF THE RoyAL INSTITUTION, 

Previous to the reconstruction which has just 
been completed, the lecture theatre of the Royal 
Institution had remained practically unaltered since 
it was completed 130 years ago, under the personal 
supervision of Count Rumford, the founder of the 
Institution. In view of the developments which 
have taken place in the standards of safety in 
building construction since 1802, particularly in 
connection with fire risks and means of egress, it is 
not surprising that the necessity for some form of 
modernisation had been evident for a number of 
years. The matter was brought prominently to the 
attention of the managers by the alarming explosions 
of an electric cable laid in bitumen, in the street 
immediately adjacent to the Royal Institution, on 
December 29, 1927. Although the building was 
not greatly damaged it was realised that in view of 
its construction serious results might have followed. 
The lecture theatre in which Davy and Faraday 
lectured so often, was constructed entirely of wood 
and was badly provided with exits. An examination 
of the whole building was made and a scheme of 
alteration and reconstruction decided on. The work 
has now been completed and an inaugural gathering 
was held on Wednesday evening. In the recon- 
struction, every effort has been made to alter the 
appearance of the building as little as possible, 
and new] work has been kept, in sympathy and 
style, congruent with the old. The architectural 
alterations have been carried out to the designs of 
Mr. L. Rome Guthrie, F.R.I.B.A., who has dealt 
with his difficult task in an admirable way. Although 
the appearance of the lecture theatre has been 
altered as little as possible, opportunity has been 
taken to modernise its equipment for experimental 
demonstrations, while a lecture laboratory has been 
arranged for the preparation of experiments for 
the lecture table. The ante-rooms, exits, &c., have 
been rearranged and a new long corridor passing to 
the Far Library and providing access to the Davy 
Faraday Laboratory has been provided. A new 
entrance hall has been constructed and a chemical 
laboratory built. The electrical equipment has 
been entirely modernised under the direction of 
Messrs. McLellan and Partners. The heating 
system is now entirely electrical. 
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PRODUCTION. 

THE twenty-first annual May lecture of the Insti- 
tute of Metals was delivered at the Institution of 
Mechanical Engineers, Storey’s Gate, Westminster, 
on the evening of May 6, by Mr. W. B. Woodhouse, 
M.Inst.C.E.,who took for his subject “‘ The Progress 
of Power Production.”” The chair was occupied by 
the President, Dr. R. Seligman. 

Over a period of forty-five years, up till 1914, the 
output of British coalfields, said Mr. Woodhouse, 
had increased at a compound rate of 2 per cent. 
per annum, whereas the average output of the last 
four years had only been 91-5 per cent. of that 
between 1910 and 1914, in spite of the fact that the 
world’s requirements for power had continued to 
rise. This check was due to the extraordinary 
improvements in the methods of using coal, which 
the last fifteen years had brought about, as well as 
to the development of alternative sources of power, 
and was an expression of a rational economic 
endeavour to use national resources in the best 
possible way. The ability of this country to meet 
this change depended largely on the progress that 
could be made in cheapening the production of power 
from coal. 

In a thermal power station the cost of producing 
electricity depended on the thermal efficiency, 
the capital expenditure and the operating expenses. 
An overall efficiency of 22-85 per cent. was now 
obtainable in good practice, which was equivalent 
to a heat consumption of 14,900 B.Th.U. per kilo- 
watt-hour or, say, 1-25 Ib. of slack coal. Even if the 
coal consumption were reduced to less than 1 Ib., the 
possibility of obtaining a high absolute efficiency in 
the conversion of steam into mechanical power was 
not great, as the thermodynamic processes held out 
no probability of turbine efficiencies of 28 per cent. 
and 31 per cent. being exceeded with steam tem- 
peratures of 800 deg. F. and 1,000 deg. F., respec- 
tively. In steam power production the efficiency 
was limited by the materials used, and progress 
depended on the production of metals, which were 
capable of withstanding higher temperatures. An in- 
crease in steam temperature could be economically 
accompanied by an increase in pressure to a limit 
determined by the permissible condensation in the 
turbine. The probable economic limiting steam 
conditions at 750 deg. F. were a pressure of 400 Ib. 
per square inch with no re-heating, or a pressure of 
1,400 lb. per square inch with one reheating, at 
850 deg. F. a pressure of 700 lb. per square inch 
with no reheating, and at 900 deg. F. a pressure of 
2,500 lb. per square inch with two reheatings. 
The heat consumption and efficiency with steam 
at a pressure of 2,500 Ib. per square inch and a 
temperature of 1,000 deg. F. would be 9,500 B.Th.U. 
per kilowatt-hour and 36 per cent., respectively. 
This efficiency might be increased by the use of a 
two-fluid system ; recent tests on a 10,000-kw. mer- 
cury turbine, working with steam at 680 deg. F., 
having shown an overall efficiency of 34 per cent. 
But unless fuel became substantially dearer, the 
additional capital cost both of this system and of 
other interesting proposals to utilise the forces of 
nature, would continue to offset their advantages. 

Electric power supply from a single system 
over a wide area depended for its economies on the 
simultaneous collective maximum demands from a 
large number of users being less than the total of 
the individual demands, and on the fact that one 
large power station was cheaper to construct and 
operate than a number of individual generating 
plants. It was a simple matter to analyse the costs 
of supplying different requirements from a thermal 
station, since these could be accurately divided into 
those which depended on the maximum demand and 
those which depended on the consumption. Gene- 
rally speaking, a hydro-electric station was costly 
to construct and could not supply a variable 
demand as cheaply as a thermal station. As an 
example of the changing economic relations between 
steam and water power, it might be noted that in 
California forty years ago development was based 
on the latter. Next, steam was used for supplying 
deficiencies during droughts, for stand-by purposes 
and for taking peak loads. At the present time 
the increase in thermal efficiency and the availability 





of cheap natural oil and gas had made further 
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hydro-electric development unjustifiable. In many 
other places, too, thermal stations had become en- 
tirely competitive with water power. At the same 
time, the competition of water power must not be too 
lightly regarded for, since 1918, those countries 
which possessed it had all endeavoured with one 
accord to reduce their demand for coal. 

While water power competed with coal in the 
supply of power requirements, oil fuel was a rival 
in the field of transport. In 1929, we imported 
40,000,0001. worth of oils, and to meet this situation 
endeavours were being made to extract this com- 
modity from coal at a competitive price. The suc- 
cessful distillation of coal for this purpose would be 
greatly facilitated if metal retorts capable of with- 
standing a temperature of 1,000 deg. F. could be 
made. The internal combustion engine was, however, 
not a practicable alternative to the steam turbine for 
the supply of power on a large scale. 

Finally, Mr. Woodhouse pointed out that the 
price at which electricity could be sold for metal- 
lurgical purposes on a large scale in the vicinity of a 
power station depended on the regularity of con- 
sumption, and whether the nature of that consump- 
tion allowed the supply to be reduced or discontinued 
during the times of maximum demand for other pur- 
poses. For these purposes the total cost for continu- 
ous use would be below 0-2d. per kilowatt-hour, 
whereas for a restricted demand it would be about 
0-15d. At these prices there appeared to be a sub- 
stantial field for the further use of electricity; and its 
employment for many metallurgical processes might 
be extended in this country, as had already been done 
elsewhere. The national transmission scheme was 
based on the assumption that the savings on gener- 
ating expenses would outweigh the capital charges 
on and the operating expenses of the lines. The 
task imposed on the Central Electricity Board of 
reducing the price paid for electricity by the 
distributing authorities was rendered more difficult 
by the fact that the need for widespread inter- 
connection was less in Great Britain than in other 
industrial countries, and that the amount of water 
power was relatively negligible. The success of the 
grid therefore depended on the reduction in the 
capital expended on generating plant and on the 
stimulus given to the more rapid establishment of 
large stations of the highest efficiency. The extent 
to which the capital expenditure could be more 
advantageously used was influenced by the rate at 
which the consumption of electricity increased, and 
this could be hastened by a larger employment of 
the public electricity supply by industrial interests. 








THE IRON AND STEEL INSTITUTE. 

THE sixty-second annual general meeting of the 
Iron and Steel Institute commenced yesterday, and 
is being continued to-day, in the hall of the Institu- 
tion of Civil Engineers, Great George-street, West- 
minster, London, 8.W.1. Professor Henry Louis, 
the retiring president, occupied the chair at the 
opening proceedings yesterday. 

REPORT OF THE COUNCIL. 

The usual preliminary business having been 
transacted, the annual "eport of the Council, which 
dealt with the proceedings and work of the Institute 
during 1930, was presented to the meeting and taken 
as read. This stated that the total membership of 
the Institute on December 31, 1930, was 2,005, a 
net decrease of 15 compared with December 31, 
1929. Although it was a matter of regret to have 
to record any falling off in the number of members, 
the stability of the Institute, on the whole, might 
be regarded as satisfactory, in view of the conditions 
prevailing. News of the death of 34 members had 
been received with regret duving the year, and the 
Council deeply mourned the passing of Dr. D. 
Adamson, of Hyde, Cheshire; Professor J. O. 
Arnold, F.R.S., an honorary vice-president and 
Bessemer Medallist of the Institute; Mr. A. Her- 
lenius, of Stockholm; Dr. R. Moldenke, of 
Watchung, New Jersey, U.S.A.; Mr. J. J. Bleckly, 
one of the few remaining original members of the 
Institute, who took up his membership in 1869 ; 
and Messrs. M. E. Unwin and A. Senior, of Sheffield. 
Following the autumn meeting in Prague, Czecho- 
slovakia, in September, 1930, Professor T. G. 





Masaryk, President of the Czechoslovakian Republic, 
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had been elected an honorary member, and Dr. V. 
Sykora, President of the Society of Czechoslovakian 
Engineers, an honorary vice-president of the Insti- 
tute. Mr. J. A. Farrell, of New York, President of 
the United States Steel Corporation, had also been 
elected an honorary vice-president. Further sections 
of the report dealt with appointments of honour 
and distinction conferred upon members, and with 
last year’s meetings in London and Prague. The 
report also recorded the grants made during the 
year by the Council, on ‘the recommendation of the 
Carnegie Research Committee, to various research 
workers. Moreover, reference was made to the 
award of the Carnegie Gold Medal to Dr. E. Valenta, 
of the Skoda Works, Pilsen, for his researches 
on heat- and acid-resisting cast-irons with high 
chromium and carbon contents, and to the award 
of the Williams Prize to Mr. Frank Bainbridge for 
his paper, “‘ Developments in Fuel Economy at 
Skinningrove,”’ presented at the 1930 annual 
meeting. An outline of the activities of the various 
technical committees of the Institute was also given, 
and the report concluded with a list of the different 
bodies on which members of the Institute were 
acting as representatives and by recording changes 
in the membership of the Council. 


HoNoORARY TREASURER’S REPORT. 


When presenting the statement of accounts, 
Professor Sir Harold Carpenter, F.R.S., the honorary 
treasurer, pointed out that the income of the 
Institute for the year 1930, apart from that of the 
Carnegie Scholarship Fund and of the Special 
Purposes Fund, was 7,767l., and the expenditure 
7,9071. He drew attention to the fact that, for 
the fifth time in the last six years, the accounts 
revealed a deficit, which, though not a great amount, 
was, nevertheless, of serious importance on account 
of the accumulated effect which was being produced 
on the Institute’s reserves by the continual carrying 
forward of small adverse balances. 


New By-Law. 


At the autumn meeting held in Prague in Sep- 
tember, 1930, the President, Professor H. Louis, 
gave notice, on behalf of the Council, of a resolution 
in regard to the insertion of a new by-law (No. 37). 
This was to the effect that the income and property 
of the Institute should be applied solely to the 
promotion of the objects of the Institute, and that 


no bonus or pecuniary profit should be paid to any | 
| total exports and 60 per cent. of our total output. 


member of the Institute. The payment in good 
faith of remuneration to officers and servants of 
the Institute was, however, not affected by the 
new by-law. It was pointed out that, while in no 
way altering the invariable custom of the Institute, 
the embodiment of the new by-law in the existing 
by-laws was necessary in order to satisfy the Regis- 
trar of Friendly Societies and other authorities 
that the traditional practice of the Institute was 
assured in perpetuity. A resolution proposing the 
insertion of the new by-law was formally moved by 
Professor Louis and unanimously adopted. 

Professor Louis then inducted into the chair 
the newly elected president, Colonel Sir Charles 
Wright, Bart., whose first duty was to present the 
Bessemer Gold Medal to Professor Sir Harold 
Carpenter, F.R.S. We shall deal with the presenta- 
tion in our next issue. 


PRESIDENTIAL ADDRESS. 


Colonel Sir Charles Wright then delivered his 
presidential address, which dealt with certain 
phases of the Welsh tin-plate industry. He stated 
that, whereas it could not be claimed that this 
industry was of native origin, because sheets of 
iron hammered out to a thin gauge and coated 
with tin were known to have been manufactured 
in Saxony over 300 years ago, it could be stated 
that Great Britain had been the undisputed pioneer 
of the industry, while South Wales might truly be 
acclaimed the classic home of the tin-plate industry. 
Among the great tin-plate pioneers, two names 
stood out, namely, Andrew Yarranton and John 
Hanbury. The first visited Saxony in 1665, and 
subsequently published several tracts in which, he 
stated, very clearly and forcibly, his arguments 
for the establishment of a tin-plate industry in 
these islands. In his scheme, the tin-plate industry 
was to constitute an outlet for iron, notably the 
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Forest of Dean product, and to create a demand for 
Cornish tin and Irish charcoal. Little, however, 
was accomplished until 1720, when John Hanbury 
permanently established the industry, on a com- 
mercial basis, at the Pontypool Ironworks, Mon- 
mouthshire. The advent of coal, and its applica- 
tion to the manufacture of iron, the close proximity 
of the coalfields to the sea, the presence of other 
metallurgical industries, and the abundant supply 
of water which was available, gave an impulse to 
the trade which, migrating slowly westward, 
became localised in South Wales. 

The modern phase of the industry dated from 
1880, when iron was replaced by steel as the base 
for tin-plate. Further developments were pre- 
dominantly technical. In 1890, a number of patent 
tin pots appeared ; cleaning machines came into use 
in 1892; the year 1900 saw the introduction of 
the electric crane ; another development, however, 
took place at this time, namely, the arrangement 
of cold rolls in tandem formation. In 1905, or 
thereabouts, a tin-plate mill was electrically driven 
for the first time, and, since that date, important 
developments in the direction of improved machinery 
and plant layout had taken place. Reheating and 
rolling had been the subjects of considerable research; 
tunnel annealing was fast replacing the old methods 
of annealing, and considerable attention had been 
given to the questions of improved feeding, cleaning, 
and packing of plates. The tin-plate industry had 
brought this country into commercial relationship 
with all parts of the world. Moreover, it relied for 
approximately 70 per cent. of its total trade upon 
the export markets, and was, therefore, peculiarly 
sensitive to any rise or fall in the world’s prosperity. 
Its position might be characterised as one of unaided 
competition in an open market. Conversely, in the 
home market, it was not subjected to competition 
from without, for where the export trade in any 
commodity was large, it was generally found that 
the percentage of imports was relatively small; in 
fact, it could be truly said that the Welsh industry 
had a monopoly of the home market. 

Up till 1890, the Welsh industry was without a 
serious rival, and had a virtual monopoly of foreign 
markets. In that year, however, came a great 
change with the passing of the McKinley Tariff 
Act. In the decade immediately preceding the Act 
of 1890, the United States had been our best 
customer, taking approximately 75 per cent. of our 


In the years from 1897 to 1899, however, when the 
full effect of the tariff was felt, her imports 
represented scarcely 23 per cent. of our total exports 
and only 15 per cent. of our total production. The 
prosperity of the trade was dependent upon the 
maximum development of exports, and the tin- 
plate manufacturers gradually secured new export 
outlets in place of the American market. 

Just as in 1890 and the succeeding years tin-plate 
manufacturers were forced to realise that an exten- 
sion in the export markets was fundamental to the 
existence of the industry, so to-day, as a result of 
the post-war problems of world-trade depression, 
they had been forced to re-examine the position 
and to realise how essential the development of the 
home markets had become. Future lines of action 


|must be planned; the whole field of production 
|and distribution must be explored in such a way 


that the industry might accommodate itself to the 
changed conditions. Furthermore, the industry 
must continue to pay attention to technical research 
in all its branches. It was interesting to note 
that, as a result of improvements in plants and 
changes in the manning of plants, the output in 
1929, which amounted to 879,844 tons, inclusive 
of black plate and terne plate, represented the 
highest attained by the trade, although the industry 
was working at less than 75 per cent. of its capacity. 
The future of the industry was also bound up with 
considerations of orderly marketing. In 1928, the 
Welsh manufacturers entered into an arrangement 
with the United States tin-plate manufacturers, 
whereby, for a period of years, it was agreed that the 
combined Welsh and American exports of tin-plate 
to certain markets should be distributed between 
the two countries in a fixed ratio. This imposed a 
salutary check upon indiscriminate and wasteful 





competition, and the experience gained had shown 
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that agreements for orderly marketing, whether 
national or international in character, could mitigate 
the difficulties of trading when demand failed to 
keep pace with productive capacity. Finally, the 
problem of expansion was bound up with organised 
marketing. The present per capita consumption of 
tinplate in this country was much below that in 
the United States, and, while we could never hope 
to develop our home consumption to the same extent 
as the United States, the development of home 
canning would have an important bearing on the 
future of the tin-plate industry. 


(To be continued.) 








THE WELLAND SHIP CANAL. 


Srnce the article appearing on page 594 of this issue 
went to the press, we have received from Mr. Alex. J. 
Grant, Engineer-in-Charge of the Welland Ship Canal, 
the accompanying view, showing Bridge No. 6 at the 
twin locks structure. This is the bridge illustrated by 
Plates XXXII and XXXIII, carrying the double 
tracks of the Canadian National Railways across the 
twin locks. The view, taken on April 20, the date of 
the opening of this year’s navigation season, will prob- 
ably make our description clearer in some respects. 
The first vessel to pass up the twin locks is to be seen 
at the entrance, on the left. The view gives a good 
idea of the completed lock structure, &c., and also 
shows one of the vertical-lift bridges (No. 5) in the 
distance. One of the rope-fender booms is in the 
open position on the left side wall. Incidentally, there 
may also be seen in the distance the tall pylons for 
one of the high-tension crossings of the Ontario Hydro- 
Electric Power Commission’s supply lines. 

On the date above mentioned fourteen boats passed 
down the Canal and fifty up. 








GLASS SILK FOR HEAT INSULATION. 


THE excellent heat-insulating properties of glass 
can probably be most efficiently utilised by employing 
it in the form of thin fibres, or silk, between which 
large volumes of air are occluded. Such fibres can be 
prepared by drawing molten glass over the surface of 
a revolving drum, so that it is rapidly cooled, but until 
recently it has been difficult to obtain the finished 
product in threads sufficiently long to enable it to be 
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satisfactorily utilised for such practical purposes as | and can be wound helically round steam pipes, 


lagging steam pipes. 


Investigations that have been|so that each turn fits snugly against its neighbours. 


made during the past few years, especially in Germany, | Generally speaking, the layers are left plain, but 
have, however, led to this drawback being overcome, | where more than one is used, as is advisable on pipes 
and it is common knowledge that large quantities of | exceeding 6 in. in diameter, the uppermost one can, if 
glass silk are in use as a heat insulator on both the | desired, be backed with jute. Again, where the tem- 
Bremen and the Europa. It is, therefore, interesting to | perature is high and where it is necessary to remove 
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learn that the manufacture of this material has now | 


been taken up at the Glasgow factory of Messrs. 
Chance Brothers and Company, Limited, Birmingham, 
where, we understand, full facilities are available for 
making it in various appropriate forms. 

As shown at a demonstration, which was given on 
Friday, May 1, at the Institute of Marine Engineers, 
in London, all these forms are based on a sliver embody- 
ing a number of threads; that is to say, the latter are 


not woven together in any way, but are simply laid | 
The strips thus produced | 


one on top of the other. 
are from } in. to } in. thick and 2 in. to 4 in. wide, 


the insulation periodically, the glass silk can be sewn 
| with asbestos, an addition which, in combination with 
| the jute backing, gives increased mechanical strength. 
| Before winding, one end of the strip is cut to a bevel 
| and is bound with No. 20 S.W.G. iron wire, while 
| threads are left loose at the edges, so that each turn 
}can be connected to the next. On bends, the strip is 
| wound so that each lap butts against its neighbour 
/on the outer edge, while the inner edge is trimmed, 
| when necessary, to prevent bunching. In ordinary 
| circumstances the lagging thus formed is protected by 
| a jute strip, which is wound on in the opposite direction 
| to the glass, and is then painted or varnished, but, 
| where appearance is of importance, the jute can be 
| replaced by corrugated paper. Out of doors, galvanised 
wire netting, covered with hard-setting cement, can be 
employed as an alternative covering. The glass silk 
can also be made up in sheets, the standard length of 
both sheets and strips being 8 ft. 6 in. It can also 
| be formed into mattresses of various thicknesses and 
shapes. 
As regards thermal properties, the accompanying 
curves are based on the results of tests, which were made 
| at Messrs. Chance Brothers’ works, on an electrically 
heated pipe with an outside diameter of 8} in., which 
was lagged successively with glass silk and magnesia. 
These show that a layer of glass silk 1 in. thick reduces 
the heat loss by about 20 per cent. at 800 deg. I’. and 
| by about 30 per cent. at 200 deg. F., as compared with 
|a lagging of 85 per cent. magnesia of the same thick- 
|ness. In addition, it is claimed that the glass is light 
| in weight and resistant both to vibration and to high 
and low temperatures. Further, it is non-hygroscopic 
and incombustible and, being chemically inert, neither 
affects, nor is affected by, any material with which it 
may be brought in contact. It is also odourless, 
vermin-proof and hygienic, and does not putrify or 
disintegrate. Its resistance to direct mechanical 
damage is, of course, low, but this drawback can 
| probably be overcome by using such protective equip- 
| ment as planished-steel covers. It can be applied, it 
is claimed, when the surfaces are either hot or cold, 
and, owing to its resiliency, its efficiency is not re- 
duced by expansion or contraction. 
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LETTERS TO THE EDITOR. 


THE MAIER FORM OF SHIP 
CONSTRUCTION. 


To THE Eprror oF ENGINEERING. 


Sir,—In the discussion which followed the reading 
of my paper on ‘*‘ The Maier Form of Hull Construc- 
tion’ before the Institution of Naval Architects on 
March 25 last, in London, and reported on page 429 
of your issue of March 27, some of the speakers, notably 
Mr. Baker, gave it as their opinion that improvement 
with Maier form lines was only to be achieved when 
the original normal was a poor one. In your report of 
my reply it was clearly stated that I took issue with 
Mr. Baker on this point, but perhaps you will permit 
me to set forth what experience has shown to be the 
degree of improvement that can be achieved with 
Maier form lines, and the particular points of view 
from which this improvement must be regarded. 

It is customary to express the relative ‘* excellence ” 
of a ship by means of the Admiralty coefficient. This 
method, in general practice, is found satisfactory, 
but in order to grasp the full implication of this method, 
in relation to Maier form versus normal form, it is 
necessary to analyse all the factors that can influence 
the resistance of a ship. In the first place, there are 
factors that have little or nothing to do with form, 
such as :— 

(1) The design and form of appendages, such as 
shaft bosses, rudder, bilge keels, &c. 

(2) Condition of surface of hull. 

(3) Efficiency of propellers. 

Any one of these factors, in an unfavourable case, 
can so reduce the ‘“ excellence ” of the ship as to entirely 
neutralise any advantage that has been gained by the 


C= 285 
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use of Maier form lines. One must therefore determine, 
in using the Admiralty constant as a basis of com- 
parison, whether all these factors are equal in the two 
ships being compared. Coming to the question of the 
ship itself, in any objective comparison the following 
characteristics must be alike : 

(4) Displacement and speed. 

(5) Principal dimensions. 

(6) Propulsive plant. 

The similarity demanded implies, therefore, that the 
block coefficient, speed, and ratio of main dimensions 
must agree in the two ships that are being compared. 

Two others factors which also greatly influence the 
resistance are :— 

(7) The distribution of the displacement through- 
out the length (position of L.C.B.). 
(8) The form of the frames or sections. 

Factors 1, 2 and 3, mentioned in this comparison, 
bear exactly the same relation to a normal ship as to 
a Maier form. In this connection, factors 4, 5 and 6 
have only an indirect bearing, as they are often the 
result of specific requirements of the owner, and are 
therefore removed from the sphere of influence of the 
designer. When, for instance, the owners’ require- 
ments, based on service conditions, have already 
specified the length, beam, draught, subdivision of 
holds, trim, speed and revolutions of the engines, that 
ship is already definitely placed in a certain class of 
‘“excellence’’ as far as resistance conditions are 
concerned. The only scope left to the designer is the 
distribution of the displacement throughout the length, 
and a certain refinement of the lines whereby to 
achieve the best results attainable within the narrow 
limits of the pre-ordained class or group into which the 
ship is automatically placed by the requirements of the 
owner. It is, however, manifestly impossible by any 





alteration of the lines to remove that ship, as far as 
resistance is concerned, from the class pre-ordained by 
the owner into another and superior resistance class 
or group, in which the fundamental a priori require- 
ments are more favourable. 

A graphic illustration will show more clearly the 
In the accompanying diagram, the 


point at issue. 











first rectangle represents the resistance of any given 
normal ship. This resistance is composed of a part A 
which is affected by factors 4 to 8, and a part B which 
is dependent on factors 1 to 3. It is assumed that an 
Admiralty constant of 300 is obtained for this ship. 
The second rectangle represents the resistance of a 
Maier form ship. Factors 1 to 7 are exactly the same 
for both normal ship and Maier form ship, as far as 
resistance is concerned. The only difference possible 
lies in factor 8, which, by the use of Maier form lines, 
caused a certain reduction in resistance which produced 
an Admiralty constant of 330. The third rectangle 
represents a Maier form ship in which factors 4 to 8 
are unchanged but factors 1 to 3 are unfavourable. 
Also in this case, the total resistance is reduced by the 
use of the Maier form, but, on account of the unfavour- 
able factors 1 to 3, the Admiralty constant is reduced to 
310. 

The fourth rectangle represents a Maier form ship 
where factors 1 to 3 are the same as in the first two 
cases, but where factors 4 to 6, owing to the limitations 
imposed by the builders, are unfavourable. Also, the 
total resistance has been reduced by the use of Maier 
form, but the influence of the unfavourable factors 
4 to 6 has reduced the Admiralty constant to 285. 

This example proves that it is quite possible, if 
unfavourable factors beyond the influence of the 
designer are present, to produce Maier form ships with 
a lower Admiralty constant than normal ships of the 
same displacement. It also follows that a superior 
Admiralty constant cannot reasonably be demanded 
of a Maier form ship in comparison with a normal ship 
in which fundamental conditions are a priori more 
favourable. 

Just a few remarks may be permitted as to the real 
task of a hull designer. It is a generally known fact 
that the distribution of the displacement throughout 
the length, and consequently the position of the 
L.C.B., are often of much greater influence on the 
resistance of a ship than the contour of the frames, and 
that, with an unfavourable L.C.B., a higher resistance 
will be obtained than in some other design in which 
the L.C.B. is favourably situated. Every naval archi- 
tect knows that, for predetermined principal dimen- 
sions and speed, there is a displacement distribution 
and position of L.C.B. that can be designated as the 
best. 

The Maierform Company does not conceive its 


| task to be the determination of the best distribution of 


displacement which so powerfully influences the resis- 
tance; that is, and remains, the task of experienced 
designers of normal ships. The company’s object is 
so to improve factor 8 in its influence on the total 
resistance by the application of Maier form lines as 
to reduce that total resistance, the remaining factors 
necessarily remaining equal in both cases. It does not 
undertake merely by an application of Maier form 
sections to design a ship of any given dimensions 
which will be superior to any normal ship of like 
characteristics. In any given case the best Maier form 
ship must be evolved from the lines of the best normal 
ship. 
Yours faithfully, 
Martey F. Hay. 
102, Rue de Grenelle, Paris, VIIe, April 27, 1931. 








COEFFICIENTS OF HEAT TRANSFER 
FROM TUBE TO WATER. 
To THE Eprror oF ENGINEERING. 
Srr,—With reference to the paper by Messrs. Albert 
Eagle and R. M. Ferguson, on the experimental deter- 
mination of the coefficient of heat transfer on the 
water side of a condenser tube, appearing in your 
issues of November 28, December 19 and 26, 1930, 
on pages 691, 788, and 821, I find that this confirms 
the formula for the water-film resistance developed 


| by Messrs. Chester W. Rice and Edwin R. Cox, which 


appeared, respectively, in the Journal of Industrial 
and Engineering Chemistry for May, 1924, and the 
Transactions of A.S.M.E. for 1927 (Pet. 50-2). Since 
1928, I have been working on some of the test data 
reported by various authorities, and I am enclosing 
copy of a paper which I am to present before the 
American Society of Mechanical Engineers’ spring 
meeting, which is to be held in Birmingham, Alabama, 
on April 21. 

I have been able to secure a good agreement, at 
moderate rates of heat transfer, between the mean 
temperature differences observed by Mr. Geo. A. 
Orrok, in 1910, and the various authorities presented 
in the paper. It is to be noted that the experimental 
constant K, for the British Electrical and Allied 
Industries Research Association’s experimental appara- 
tus was practically the same as that of Soenneken, 
reported by C. W. Rice. In the accompanying diagrams 
of the experimental results which you reported for a 
?-in. and l-in. diameter tube, I have marked a few 
points, which I have taken at 3 ft., 5 ft., 7 ft. and 
9 ft. per second velocity, and have determined the 





values of At at varying rates of heat transfer from 
5,000 to 20,000 B.Th.U. per square foot per hour at the 
assumed average water temperatures. 

It will be seen that these points appear to agree 
almost exactly with the experimental results reported 
in the paper referred to. These seem to confirm a curve 
which the writer had extrapolated into a region where 
he had no data, viz., that lying below a heat transfer 
of less than 20,000 B.Th.U. per square foot per hour. 

In the higher regions, say, 100,000 to 200,000 
B.Th.U. per square foot per hour, the average of quite 
a number of experimental points indicates that the 
index of the velocity must increase from the value of 
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five-sixths at low rates to a much higher value at 
the high rates of heat transfer. 

The British Electrical and Allied Industries Research 
Association is to be congratulated upon the results of 
their experiments with an electrically-heated tube, but 
the writer is of the opinion that experiments should 
be continued by this method into the region of rates 
above 20,000 B.Th.U. per square foot per hour, and 
up to 200,000, if possible, so as to learn more about 
the behaviour of the coefficient on the water side of 
the tube in this region. 


“ENGINEERING” 


Yours faithfully, 
A. T. Brown. 
80, Park-place, Newark, New Jersey, April 8, 1931. 








Tue InstiruTion oF Civ. ENGINEERS.—The Council 
of the Institution of Civil Engineers has recently made 
a number of awards in respect of papers read and dis- 
cussed at the ordinary meetings during the session 1930— 
31. These comprise a Telford Gold Medal to Mr. W. T. 
Halcrow ; Telford Premiums to Messrs. F. R. Freeman 
and to Mr. G. C. Minnitt, jointly to Messrs. C. S. Berry, 
H. P. Gaze and C. E. H. Verity, and jointly to Professor 
A. H. Gibson and Messrs. T, H. Aspey and F, Tattersall ; 
a Manby Premium to Mr. A. R. Ellison; and a Crampton 
Prize to Mr. R. T. McCallum. The Council would have 
awarded a Telford Premium to Mr. Percy Allan, had he 
been still living. 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN THE PRICES OF METALS. 
(Specially Compiled from Official Reports of London Metal Markets.) 
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Notr.—In the diagrams, the figures plotted for tin and copper are the official closing cash quotations of 


the London Metal Exchange for “‘ fine foreign” and “ standard” metal, respectively. 
lead are for English metal, whilst those for spelter are for virgin metal. 


The prices shown for 
Middlesbrough prices are plotted 


for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given, in the case of steel 
plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The pig-iron 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
bottle, the contents of which vary from 70 lb. to 80 lb. The price of tin-plates is per standard box, but in 
other cases the prices are per ton. Each vertical line in the diagram represents a market-day, and the horizontal] 
lines represent 11. each, except in the case of the diagram relating to tin-plates, in which they represent 1s. each. 





THE M.S. “‘ Rema DEL Pactrico.”—We are informed 
that the Pacific Line motor ship Reina del Pacifico, which 
was illustrated and described in ENGINEERING, on page 
447, ante, completed her maiden voyage to Valparaiso on 
the 5th inst., one day ahead of her schedule, The vessel 
left Liverpool on April 9, and has thus completed the 
Journey in 26 days. Normally, the voyage from Liver- 
pool to Valparaiso occupies 34 days. 





THE ADVANTAGES AND RESOURCES OF MANCHESTER.— 
Two interesting books have recently been issued by the 
Information Bureau, Trafford Park, Manchester, the 
one is entitled, Where Should my Factory be? and the 
other, Manchester the Centre. The first book contains 
a number of excellently-reproduced aerial photographs 
of Trafford Park, which, it will be remembered, is an 
industrial estate of about 1,200 acres, adjoining the 
Manchester Docks, bounded on the north-west, north, 
and north-east by the Manchester Ship Canal, and on 
the south-west, south, and south-east by the Bridgwater 
Canal. Succinct data relative to the Trafford Park 
district are given, and among the matters dealt with 
are the Manchester Docks, railway and shipping facilities, 
road transport, inland canal communication, supplies of 
fuels, electricity, and water, and facilities for building. 
The second book, Manchester the Centre, consists mainly 
of statistical and tabulated information concerning the 
industries and commerce of Manchester. Both books 
are well written and attractively turned out. They 
have been produced by Messrs. Cross-Courtenay, Limited, 
Manchester, and are published by the Information 
Bureau, Trafford Park Estates, Limited, Trafford Park, 
Manchester. 








FINANCIAL AND STATISTICAL RECORDS OF TRAMWAYS, 
—A pamphlet containing financial and statistical data 
concerning municipal electric tramways, motor omni- 
buses, and trolley *buses of Great Britain, for the year 
1929-1930, has recently been published from the offices 
of The Tramway and Railway World, Amberley House, 
Norfolk-street, London, W.C.2, from which journal the 
data have been reprinted. The information is presented 
in the form of tables, and in these are given, for each 
municipal service, particulars on such matters as total 
capital outlay, income, operating expenses, gross profit, 
net surplus, car miles run, units consumed, costs, 
speed, passengers carried, and population served. The 
price of the pamphlet, which measures 13-5 in. by 10 in., 
is 1s, net. 





British CoMpRESSED-AIR Society.—A pamphlet, 
entitled Compressed-Air Terms and Definitions, has 
recently been published by the British Compressed-Air 
Society, 76, Victoria-street, London, S.W.1. It is stated 
in the preface that the publication is intended to be an 
official work of reference for the compressed-air industry, 
and to establish definite standards for manufacturers and 
users of air and gas compressors, exhausters, pneumatic 
tools and appliances. The pamphlet comprises 16 pages, 
and is divided into a number of sections respectively 
dealing with compressed-air definitions and terms in 
general, types of compressors, systems of air compression 
and of cooling, and pneumatic tools and appliances. 
The definitions are well written in lucid style, and the 
pamphlet is neatly printed. The work is obtainable, 
price ls. net, from the honorary secretary of the Society 
at the address given above. 


ENGINEERING TRAINING AND 
EDUCATION. 


Scholarships in Electrical Engineering.—The first 
award of the Silvanus Thompson Scholarship will be 
made this year. This Scholarship is for works’ 
employees and is of the value of 100/. per annum, and 
tuition fees, and is tenable for two years. Each can- 
didate must be nominated, not later than June 15, 
by a corporate member of the Institution of Electrical 
Engineers, and must be the son of parents of limited 
means. The award is open to British subjects under 
22 years of age on July 1, who have served a minimum 
apprenticeship of three years, and, in addition to having 
taken full advantage of available opportunities for 
technical education, have acquired a marked degree 
of skill, and/or shown evidence of originality. The 
second awards of the Duddell and Ferranti Scholarships 
will also be made this year. The former is of the annual 
value of 150/., and is tenable for 3 years. Each candi- 
date must be nominated not later than June 15, by 
a corporate member of the Institution of Electrical 
Engineers. The award is open to British subjects 
under 19 years’ of age on July 1, who have passed 
the Matriculation examination. The Ferranti Scholar- 
ship is of the annual value of 250/., and is tenable for 
2 years. Each candidate must be nominated, not 
later than August 15, by the professor or teacher 
under whom he is working or has worked. The award 
is open to British subjects under 26 years of age on 
July 1, who are students or graduates of the Institution 
of Electrical Engineers, have completed a recognised 
electrical engineering course of at least three years, 
and who desire to carry out whole-time research or 
post-graduate work. Further particulars of, and 
nomination forms for, any of these scholarships may 
be obtained from the Secretary of the Institution of 
Electrical Engineers, Savoy-place, London, W.C.2. 








LAUNCHES AND TRIAL TRIPS. 


““ HENRIK AMELN.’’—Twin-screw oil-tank motorship : 
Burmeister and Wain Dieselengines. Trial trip; April 18. 
Main dimensions, 413 ft. by 55 ft. 3 in. by 37 ft. 4 in. 
Built to the order of Messrs. ‘* Frugtfart,’’ Limited 
(Messrs. L. Harboe Jensen and Company), Oslo, Norway, 
by Messrs. Nakskov Shipyard, Limited, Nakskov, 
Denmark. 

‘** BRITISH STRENGTH.’’—Single-screw oil-tank motor- 
ship ; four-cylinder, opposed-piston Doxford oil engine 
supplied by Messrs.. Richardsons, Westgarth and Com- 
pany, Limited, Hartlepool. Trial trip, April 28. Main 
dimensions, 456 ft. by 59 ft. 3 in. by 38 ft. Built for 
Messrs. The British Tanker Company, Limited, London, 
by Messrs. Palmer’s Shipbuilding and Iron Company, 
Limited, Hebburn-on-Tyne. 

Steam Tuas.—Three steam tugs for service at Grimsby, 
and in the Humber; compound surface condensing 
engines supplied by Messrs. Plenty and Son, Limited, 
Newbury, Berks. Launch, April 28. Main dimensions, 
65 ft. by 14 ft. by 8 ft. Built by Messrs. Richard Dunston 
Limited, Thorne, near Doncaster, for the London and 
North Eastern Railway Company. 

“Pan Scanpia,.’’—Single screw oil-tank motorship ; 
six-cylinder, two-stroke, single-acting Wallsend-Sulzer 
Diesel engines supplied by Messrs. The Wallsend Slipway 
and Engineering Company, Limited. Launch, May 4. 
Main dimensions, 490 ft. by 67 ft. by 37 ft. 3in. Built 
by Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Wallsend, to the order of Messrs. A/S. Astrea, 
Oslo, Norway. 








Forp ASSEMBLY PLANT AT SEATTLE.—A new assembly 
plant of Messrs. The Ford Motor Company is to be built 
at Seattle. This will produce 300 cars and lorries a day 
and will employ 2,000 men. The new installation will 
replace the present assembly plant, which has a capacity 
of 115 motor cars a day. 


MINERAL OIL FOR AERO-ENGINE LUBRICATION.—We 
are informed that Messrs. Shell Mex, Limited, have 
recently developed a mineral-base oil containing a small 
percentage of fatty matter, which has given highly 
satisfactory results in a 300-hour bench test of a Bristol 
Jupiter X.F.B.M. moderately-supercharged geared aero 
engine. This engine, using the new oil, which is known 
as Aero Shell, was run on the dynamometer for 30 hours, 
at 90 per cent. full load, and for the remainder of the 
period was run with a propeller in the hangar. During 
‘the first 150 hours, the hangar test was carried out 
under cruising conditions of brake horse-power and 
revolutions, but at the end of each five-hour period 
the engine was opened out to develop 580 b.h.p. at 
2,200 r.p.m. After the first 150 hours, as the condition 
of the engine was entirely satisfactory, the power was 
increased, first to 365 b.h.p. at 1,900 r.p.m., and then 
to 428 b.h.p. at 2,000 r.p.m., the latter power being 
maintained for the concluding period of 57 hours. Over 
the whole period of 270 hours of the hangar test, the oil 
consumption was rather less than 7 pints per hour, or 
0-0019 pint per b.h.p. per hour, but the condition of the 
engine bearing surfaces at the conclusion of the test 
showed that the desired standard of lubrication had been 
maintained. Also, we understand, there was a notable 
absence of sludge, and only a very small amount of 
carbon deposit, this being regarded as a notable achieve- 
ment for a mineral-base oil when used in an air-cooled, 





supercharged and geared engine. 
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THE UNDER-WATER STORAGE OF 
CO 


Coats vary in the extent to which they deteriorate 
in storage, especially in the open air, and some lignites 
are particularly sensitive to such treatment. A note 
by Mr. J. H. H. Nicolls, published among the investi- 
gations on Fuel and Fuel Testing at the Testing and 
Research Laboratories of the Canadian Government’s 
Department of Mines, is a specific example of the 
difference in behaviour of a particular lignite when 
stored out of doors and exposed to weather, and on the 
other hand when stored under water. The lignite in 
question was known, in fact, to be a bad open-storage 
coal, disintegrating when stored in piles, and breaking 
up gradually into fines and dust when subjected to 
weathering. A sample of stove-size lumps, mined only 
for six days, was put in a metal container, and was 
therefore ‘* fresh ’’ when delivered. For comparison a 
sample of anthracite, of mixed nut and pea sizes, was 
run in parallel with the lignite in three different con- 
ditions. In the one the material was stored indoors for 
143 weeks in large flat enamelled trays ; in the second 
it was stored out-of-doors for the same period in wooden 
boxes, with iron screens as bottoms so as to drain freely, 
and exposed fully to rain, being afterwards dried 
indoors in enamelled trays for a week. The third 
test, which related to storage under water, was con- 
ducted in two parts. In one, the material was stored 
in a wide-mouthed open glass jar for three weeks and 
dried for 11} weeks indoors in porcelain basins, and in 
the other it was stored for 144 weeks under water with 
a week’s drying in enamelled trays. 

The lignite in the trays indoors began to “check” 
after less than a week’s exposure, and cracks opened up 
in all directions after two or three weeks, but by the 
end of the 144 weeks there was only a small amount of 
fine coal produced. Stored out-of-doors, and during the 
first three days exposed to heavy rain, the lignite was 
reduced almost to a pulp within a week, and only a 
few lumps were to be found in the centre of a mass of 
crumbly material. The lignite stored under water 
remained intact, and anparently unchanged, as long 
as it was covered by water. The liquid, however, on 
being changed weekly, was found to have become turbid, 
while that covering the anthracite remained practically 
clear. After removal from under water the lignite that 
had been stored under water for three weeks began to 
check after about four days’ exposure to the atmos- 
phere, which was rather more quickly than when it 
had not been under water, but at the end of the tests 


it appeared to be little more cracked than the other | 


sample. The lignite that had been under water for 
144 weeks began to check qu te soon after exposure to 
the atmosphere, but no prolonged examination was 
made. Except for a very slight checking in the sample 
exposed out-of-doors, none of the anthracite controls 
seemed to be affected physically by any of the treat- 
ments. A large number of analyses were made, but 
having been taken at random from the two main 
samples, the figures cannot have been originally quite 
the same as those of the average samples. They show, 
however, the interesting result that in respect of its fuel 
ratio—the ratio of fixed carbon to volatile matter, 
neither the lignite nor the anthracite was affected 
materially by the three or four months’ exposure under 
any of the conditions. Exposure also had only 
caused a slight decrease in calorific value of the lignite, 
and apparently none of the anthracite. 


Fug. 1. 
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THE MELTING SHOP OF THE APPLEBY 
IRON COMPANY, LIMITED.* 


By Artuur Rosrnson. 


THE subject of this paper is the melting shop of 
Messrs. The Appleby Iron Company, Limited, whose 
works are situated at Scunthorpe, Lincolnshire, and 
are owned and managed by Messrs. The Frodingham 
Iron and Steel Company, Limited. Both companies 
are subsidiaries of Messrs. The United Steel Companies, 
Limited, of Sheffield. Reference had been made to this 
melting shop by Crooke and Thomson in a previous 
communication,t and it was thought that a more 
detailed description of the plant and process would 
be of interest. The process is carried on in large tilting 
furnaces together with a semi-active mixer, and some 
of the reasons for the choice are given below. 

In the Frodingham ironstone area of North Lincoln- 
shire the ironstone is quarried cheaply, but is very 
poor in quality, both chemically and physically, and 
very erratic in composition. The average content of 
iron in the ore is below 24 per cent. Pig iron is produced 
cheaply, but on account of the nature of the stone, 
allowance must be made for rapid variations in com- 
position of a greater magnitude than would be necessary 
in districts using a richer and more regular ore. A 
process suitable for using a large proportion of this 
iron is necessary, and the iron must be used in a 
molten state to save casting expenses and to make 
use of the heat in the molten iron. 

In normal times, the cost of bought scrap is high in 
relation to the cost of pig iron, and no scrap is imported 
into the works. Nevertheless, the process allows a 
considerable variation in the proportion of scrap 
without making much difference to the output of the 
furnace. When necessary, 100 per cent. of iron can 
be, and has been, used. It is possible, therefore, to use 
up the works scrap, or to release it when it can be 
employed to better advantage elsewhere. The produc- 
tion by the tilting furnace of a high-grade basic slag 
with a high solubility in citric acid is of considerable 
importance in that it secures a substantial credit and 
thus reduces the cost of conversion. 

Experience with both fixed and tilting furnaces at 
the Frodingham works has shown that the tilting 
furnace has a considerable advantage, both in speed 
and economy, where the bath of metal requires con- 
siderable refining, and that the large and deep baths 
allow a very fine control to be kept upon the composition 
and condition of the bath. For the production of large 
quantities of any quality of steel, the large furnace 
offers considerable advantages in economy of labour 
and upkeep, and experience shows that the large 
| furnace is quite as easy to manage as the small one. 
A large mixer is necessary as a storage of molten iron, 





the blast-furnaces to tap regularly and at their 
convenience. Irregularities in the composition of the 
molten iron are considerably lessened. A small amount 
of refining is done, and any dirty scrap and off-grade 
iron can be melted. 

Layout of Shop.—The layout of the shop is shown 
in Fig. 1 above and in Figs. 2 and 3 on page 617. The 
main building houses three 250-ton and one 300-ton 





* Paper read before the Iron and Steel Institute, 
London, on Thursday, May 7, 1931. Abridged. 
t See ENGINEERING, vol. cxxv, page 551 (1928). 
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saving delays at the furnaces and excessive skulls in | 
the ladles used for conveying the iron, and allowing | 
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tilting furnaces, and a 500-ton mixer placed centrally 
between them. The furnaces are charged by two 50- 
ton overhead cranes, with 15-ton auxiliary hoists and 
two 4-ton revolving ground-type chargers. Charging 
boxes are taken from a stand at the back of the stage, 
and are swung round to the furnace by the charging 
machine. Materials such as burnt dolomite, mortar, 
and ferro-manganese are supplied from a stocking and 
grinding plant as one end of the shop. A Blaw Knox 
fettling machine is used, and has proved extremely 
useful for fettling the back wall of these wide furnaces. 
The furnaces are heated normally by producer gas, 
but arrangements permit of the use of blast-furnace 
gas at the week-ends whilst burning out the gas mains. 

The casting bay has three casting platforms which 
together extend the full length of the shop, with two 
rail connections through the side of the shop and one 
at each end. The shop is served by three overhead 
cranes, each capable of handling an 85-ton steel ladle. 
Twenty-five-ton auxiliary lifts are provided. These 
cranes pour the molten iron into the mixer, and deal 
with steel and slag from the furnaces. The mixer 
iron is tapped and charged to the furnaces by the 
charging cranes on the charging side. The steel is 
cast into ingot moulds set upon cars. The ingots are 
stripped in a separate building near the soaking pits. 
Slag ladles are transferred by the casting cranes from 
tipping carriages to cars which run under the furnace 
body to the charging side of the furnace. The slag is 
run over slag notches in two charging door sills. 

The 75-ton blast-furnace-iron ladles are of the 
horizontal cylindrical mixer type, running on special 
bogies. The use of this type of ladle has reduced the 
quantity of skulls made by 2 per cent. The steel 
ladles hold 75 and 85 tons of steel, the slag pans 17 
tons of slag, and the mixer transfer ladles 30 tons. 
The stripper shed is served by a stripper crane capable 
of dealing with moulds up to 20 tons in capacity. The 
covered stockyard bay runs the full length of the 
charging platform, and is worked by two magnet cranes. 
Five charging boxes are carried on a tray, picked up as 
a unit by the crane, and lifted on and off the stands at 
the back of the charging platform. Two trays with 
boxes can be loaded upon one wagon for despatch to 
the mills for loading scrap. 

The gas-making plant includes nine producers with 
small overhead bunkers, fed by two grab cranes from a 
central storage of coal. The gas passes to a common 
overhead main, and thence by underground flues to 
the furnaces. Between the gas-producers and the 
stockyard are the chimney stacks, and water-tube 
boilers for the three 250-ton furnaces, with fans and 
superheaters and provision for firing with blast- 
furnace gas in case of need. These boilers supply the 
whole of the steam required at the steelworks; in 
| addition there is a surplus which is delivered to the 
| adjacent works of the Frodingham Company. The 
manning of the shop, with four furnaces and mixer 
working to capacity, is 295 men in all (production, 
repair and maintenance men, crane men, labourers, 
managers, foremen, and office staff), equivalent to over 
22 tons per man-week, including stoppages for repairs. 

The Gas-Producers—The gas-producers are 10 ft. 
in diam. and have brick-lined bodies with Kerpely 
revolving grates and ash ejection. They are fitted with 
Chapman automatic feeds and levellers and small 
| Carling turbo-blowers. The ashes are ejected into 
| buckets which travel along a light Morris overhead 
| runway to an ash hoist. The coal used is principally 
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SHOP OF THE APPLEBY 


Fig.5.- 500-TON MIXER. 


LONGITUOINAL SECTION ON A.A. 





LONGITUDINAL SECTION ON B.B8.: 
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The analysis of the iron and slag are shown below 
as a 2} years’ average : 


( Si. Ss. P. Mn. 
Per cent. Per cent.’ Per cent. |Per cent. | Percent, 
Blast-furnace 
iron .. 3-5 0-8 0-105 1-5 1-5 
Mixer metal 3°45 0-45 0-072 1-4 1-1 
SiOQo. CaO. Mn. Fe. e. S. 
Per cent. Per cent. Per cent.'Per cent.'Per cent.!Per cent. 
Slag 33°38 32-6 10-5 7:1 )-5 0-35 


~ (To be continued.) 








WATER-TUBE BOILERS IN SOME 
RECENT MERCHANT SHIPS, WITH 
SERVICE RESULTS.* 

By Harotp E. Yarrow, C.B.E. 


THE adoption of water-tube boilers in the Merchant 
Service has been so rapid during the last few years that 
particulars of some of the recent installations, together 
with performances and costs of maintenance in service, 
may be of interest at the present time. As several out- 
standing contributions have already been made on the 
development of high-pressure steam for marine pur- 
poses—notably Mr. J. Johnson’s paper read before 
the Institution in 1929f—it is unnecessary to dwell at 
any length on the various causes that have led to this 
medium coming so largely into favour. It may, however, 
be permissible to recapitulate briefly a few reasons 
contributing to the successful introdution of the 
water-tube boiler in the mercantile marine. For 
generating high-pressure steam, a boiler of the water- 
tube type is essential, the Scotch boiler being restricted 
to low working pressures (below 300 lb. per square 
inch) by its construction. Effort has been directed 
towards improving the water-tube boiler, the super- 
heater and air heater, to secure not only a high standard 
of efficiency, but also simplicity, reliability and low 
upkeep costs. The steelmakers can now produce 
forged boiler drums at an economical cost, whereby 
construction is possible with the minimum of riveted 
and bolted joints. Firms producing mountings and 
accessories have correspondingly progressed, and 
secured the successful functioning of essential fittings. 
Furnace design has advanced, and by utilising combus- 
tion air for cooling the walis, the life of the brickwork 
is prolonged. Due to the improvements in condensing 
equipment, especially materials for condenser tubes, 
it is now possible to be certain of pure feed-water, and 
the risk of contamination from outside sources is almost 
eliminated. 

As compared with the Scotch boiler, the water-tube 
type, for a given evaporation, occupies less space, and 
is of less weight; furthermore, its design is more 
elastic, so that space available can be utilised to the 
very best advantage. Again, the water-tube boiler has 
no limiting size, has superior combustion space, and 
gives a higher overall efficiency, while being better 
suited for mechanical methods of firing, including 
pulverised fuel. A paper read by Admiral Whayman 
before the Institute of Marine Engineers, and a paper 
by Dr. Meijer on the Statendam before this Institutiont 
deal with interesting particulars of water-tube boilers 
in several recent ships, and are important contributions 
to the subject. The installations forming the basis of this 
paper are listed in Table I., the majority of vessels re- 

* Paper read before the Institution of Naval Archi- 
tects, on Friday, March 27, 1931. Abridged. 

+ ENGINEERING, vol. cxxvii, page 374 (1929). 

¢ ENGINEERING, vol. cxxix, page 491 (1930). 
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ferred to being already inservice. Oil firing is adopted 
on all these ships except the Beaver class cargo boats, 
which are coal fired mechanically. Attention is directed 
to the notes accompanying the Table at the foot. Only 
the main boilers which supply steam for the propelling 
machinery are included, auxiliary boilers, whether 
Scotch or water-tube, being omitted, although in some 
cases the auxiliary boilers supply a small proportion 
of steam to the main engines apart from their use for 
auxiliary services and port duties. 

Many factors influence the design of a boiler installa- 
tion, and these all have a bearing on evaporation per 


TRON COMPANY. 


Fig.5B.-500-TON MIXER. 
CROSS SECTION ON CENTRE LINE. 
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Between the limits of highly efficient liner ratings and 
naval requirements come many intermediate classes 
of vessel, such as cross-Channel steamers, yachts, ferries, 
&c. Allowing for all qualifying factors, Table I clearly 
indicates the advantage from the point of view of floor 
area, of adopting large units. For the Strathnaver and 
Strathaird, the evaporation per square foot of floor 
area is over 60 per cent. greater than for the Viceroy 
of India, and large units have, in addition, the further 
advantage of fewer fittings, simpler pipe arrangements 
and less stokehold staff being required. 





Endeavour has been made to collect some corres- 











TABLE I. 
es ai aah Ss ee ie 
Number | | Total |E ti | Evapora S vice. 
d | | Evaporation | la . | Evapora- | Service. 
of Pa | Evapora- | per Square Pa | a | —_—— tion per C= 
Vessel. Yarrow ping | on. Foot of eight | Areaof | tion per | gquare under 
Boilers | — | Normal | Generating | with | Boiler- y Ton | Foot of con- 
each. : Load. | Surface. | Water. | room. Weight. | Area. struc- 
| tion. 
7 | | | 
| | Sq. ft. | Lb./hour.| Lb./hour. Tons. | Sq.ft. | Lb./hour. | Lb./hour. 
Duchess of Atholl }e PS 6 30,700 | 153,500 5:0 500 4,188 307 | 36-7 s 
Duchessof Bedford f ~*" *”* | | | 
Beaverford | | 
Beaverdale }+(C.P.S.) 4 | 12,620 | 64,000 5-06 292 2,350 219 | 27-2 Ss 
Beaverburn } | } 
Viceroy of India (P. & 0.) 6 | 32,500 | 180,000 5-54 500 3,750 | 360 | 48-0 s 
Duchess of Rich- \ | | | 
mond (C.P.S.) 6 32,270 | 161,350 5-0 522 4,188 310 | 38-6 s 
Duchess of York J | | 
Empress of Japan (C.P.S.) 6 52,950 | 264,750 5-0 1,026 4,275 258 | 62-0 S 
Empress of Britain (C.P.S.) 8 99,550 | 497,750 5-0 1.872 7,722 | 266 «| (64:5 Cc 
Prince Henry ) (Canadian : | 
Prince David > National 6 27,300 | 142,000 5-2 457 3,330 | 311 | 42-7 s 
Prince Robert | Rlys.,iLtd.) | | | 
Strathaird YP. & 0.) 4 50,000 | 275,000 5-5 900 | 3,520 306 78-2 c 
aa }@.#0.) 4 | 25,200 | 138,800 5-51 392 | 2,780 | 354 50-0 c 
Rangatira (Union S.S. Co. | | | 
of New Zealand) ts 6 | 27,600 151,800 5°5 480 2,800 | 316 | 54-2 c 
Conte di Savoia (Lloyd | | | | | | 
ss Sabaudo) Re Particulars not yet available for publication | | 
New Cunarder Particulars not yet available for publication | 
Cruiser (Foreign) .. ee 6 | 73,910 | 1,236, | 16°75 390 | 3,500 | 3,170 | 353-0 s 
Destroyer (Foreign) 3 22,090 | 387,000 | 17-5 165 | 1,600 | 2,345 | 242 s 
Vessels with other water- | | 
tube boilers :— | 
Bremen (three drum | | 
water-tube boilers with 
bent tubes). oe ee 183,000 | 900,000 4:9 — | 16,600 "| “pee s 
Europa (three drum wa- | | | 
ter-tube boilers with 
bent tubes) .. =n 24 — _ — — ae = = $s 
Statendam (Babcock & 
Wilcox boilers) Sh 6 42,960 | 210,000 4-9 744 | 4,278 | 282 49-0 $ 
Rajputana (with D.E. | | | | | | 
Scotch boilers).. ..| 6 | 88,340 | 230,000 | 6-0 900 | 4,867 | 255 47-0 3 


| | 





respects with water to working level. 
coal. 
stances of the vessel. 


Notes.—Total weights include boilers, superheaters, and air heaters up to top of air heaters, the boilers being complete in all 
All installations are oil fired except the Beaver vessels, which have mechanical stokers burning 
In considering the above Table, it is to be remembered that every installation has been designed to suit the particular circum- 

Space available, rating, overall efficiency, 


ressure, &c., all influence ‘“‘ Evaporation per ton weight” and 


“Evaporation per square foot of area,” so that comparisons can only be general. 


ton weight and per square foot of total boiler-room area. 
For instance, a vessel may have a boiler-room of small 
height relative to area, which necessitates the boilers 
being low and wide and, for a given rating, tending to 
reduce the evaporation per square foot of floor space. 
In all instances, adequate access is provided round the 
boilers. As regards evaporation per ton weight, working 
pressures govern the thickness of pressure parts and 
therefore weight, also the method of construction 
interacts on this aspect. Boilers that must occupy a 
small floor area are made of greater height and require 
heavier supporting structure, as on the P. & O. liners 
Strathnaver and Straithard. Space and weight are 
also largely affected by rating and overall efficiency, 
and figures are added for a modern cruiser and a 
modern destroyer of similar boiler design by Yarrow 
& Company, to show the extent that a water-tube 





| 


boiler can be forced without risk (continuously at 
normal load) when output is the first consideration. 





ponding information for the Bremen and Europa, the 
boilers of which are also of the three-drum type, but 
with bent tubes and horizontal superheaters, and 
approximate figures are given in Table I. Particulars 
of the Statendam, which has Babcock and Wilcox 
boilers, are included from Admiral Whayman’s paper, 
already referred to, and also, at the bottom of Table I, 
details are added for the P. & O. liner Rajputana, which 
is fitted with Scotch boilers. The installation on the 
Rajputana is representative of modern Scotch boiler 
practice, the boilers being oil-fired and of the double- 
ended type conducive to minimum space and weight 
for output. The Viceroy of India and Rajputana form 
an interesting comparison from the boiler point of 
view, and although the Viceroy is of about 1,000 H.P. 
greater power, the Rajputana requires 50,000 Ib. per 
hour more steam. (The boiler efficiency, steam pressure, 
and temperature are lower on the Rajputana, and 
the engine efficiency is less.) Both vessels have native 
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WATER-TUBE BOILERS IN THE MERCANTILE MARINE. 


Fig.7. 
SECTION THROUGH BOILER-ROON 
LOOKING FORWARD 
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SS. STRATHNAVER & STRATHAIRD 
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Fig.3. PRINCE CLASS 
SECTION THROUGH BOILER-ROON 
LOOKING AFT 
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Fig.5. EMPRESS OF JAPAN 
SECTION THROUGH AFT BOILER-ROON 
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ov 
stokehold complements, six men per watch being} To illustrate the paper, the design of the boilers of a 
required to look after the Rajputana Scotch boilers, | the Strathnaver and Strathaird, including the layout, © 
against four per watch for the boilers on the Viceroy | sections and elevation, is shown in Figs. 1 & 2 above, — pa 
f India, which al i i in Figs. 11 & 12 21. The 1 f th SCOTCH Scoren ‘A 
of India, which alone represents an appreciable saving | and in Figs. on page 621. e layout of the FAN eONLeR BOILER FAN 
in cost of running. Owing to the better layout given| boilers of the Prince vessels, the Empress of Japan, 
by the larger sizes, it is anticipated that only three! Empress of Britain, and Carthage and Corfu is shown in 
FORCED DRAUGHT 
TABLE II. FAN oq 
Vessel. Beaver Class. | Viceroy of Duchess of Prince =| Empress of | Strathnaver. O 4 8 12 16 £0 24 28 32 36 Feet 
India. Richmond. | Henry. Japan. iinet “ENGINEERING” 
Wamber of Yarrow bolton ..| 4 | 6 6 6 | 6 | 4 Strathaird and Empress of Britain have double-flow 
yenerating surface, square feet 12,620 32,500 32,270 27,300 52,950 50,000 Yarrow boilers, 7.e., the gases pass both sides of the 
| 5 eee : 
Wels oxrenins a bowed Hag! 64,000 | 180,000 161,350 | 142,000 264,750 | 275,000 saturate d-steam drum, and the superheater is at one 
PRs es = ae | 5-06 | 5-54 5 | 5-2 | 5 5-5 side only. Dampers are provided, as shown in Fig. 11, 
“vaporation per boiler per hour,| , | at the junction of the uptakes above the saturated- 
~...e pressure, Ib. per square! ~~ as — | =a — | 7 steam drum of each double-flow boiler ; operation of 
inch .. = ee ee 265 400 370 | 370 425 | 425 these dampers regulates the amount of gases passing the 
Pov ecm yg oF) = 700 | 725 a = | fin superheater, and thus enables the final steam temper- 
B.Th.U. p copaonna foot generat-| aaa | ™ | = : ature to be controlled within certain limits. In all 
; ing — per hour .. 4 | 5,280 | 5,260 | 4,750 4,940 4,760 4,950 cases, the general design is the same, but, in the larger 
ype offuel wwe ee Coa Oil Oil | Oi Oil Oil sizes, the boilers are fired from the side instead of the 
F 57 ge aie : : 
Pod god hag nr | 8,600 12,400 11,570 | cath | 16,200 17,900 end. Side firing is advisable for a large boiler, to ensure 
.Th.U. Pe as val 11,000 19,000 | 19,000 | 19,000 | 19,000 19,000 that the heat is evenly distributed throughout the whole 
Overall eMceney on qrom | “OBiecete | Szetsont- | eepetcant. | sspetcmt. | s5 potent. | so pet cnt. | width, and also facilitates the general arrangement in 
ee guarantee . - 
calorific value of fuel, per }| 83 percent. | 87 per cent. 85"5 per cent. | | 88 per cent. Not on ser- | large stokehold by enabling the boilers to be fired on 
cent. .. | on service on service on service —- | on service vice yet either side of a central aisle, as in a land power station. 
E SBixe _____ | All the boiler drums, whether with side firing or end 
NoTE.—Efficiencies based on the net or lower calorific value of the fuel are 3 per cent. to 4 per cent. higher with coal and 4 per firing, are arranged In & fore and aft direction ; this 1s 
cent. to 5 per cent. higher with oil. important to maintain steady running and efficiency 
; during bad weather. 
natives per watch will be required for the water-tube | Figs. 3 to 10 on this page and on page 620. The; To allow for greater expansion, large-size boilers are 
boilers on the Strathnaver, although the power is 60 | Viceroy of India* and Beaver class have already been | supported from the saturated-steam drum, in such a 
per cent. greater than the Viceroy of India. On the | described in the technical Press, and are of the single- | way that the nests of tubes are quite free to expand 
Empress of Britain, a boiler of the Johnson type is | flow type, similar to those of the Duchess vessels,{ | longitudinally. The boiler casings are arranged as 
installed, making a total of nine main water-tube | Prince vessels, and Carthage and Corfu. On the Prince | air ducts for the air on its way to the burners, and at 
boilers for this vessel, but only the eight Yarrow boilers | class vessels, to suit other considerations, the stokehold | the sides are stiffened and braced to form box girders, 
are included in the table, so that a direct comparison | was of low height, and Figs. 3 & 4 show the layout | which carry the saturated-steam drum at each end. 
can be made with other vessels. The Princess Helene, | evolved to meet this requirement. The Strathnaver and | Smaller boilers are supported on feet riveted to the 
another recent steamship owned by the C.P.S. Company lower water drums, these feet resting on stools forming 
and which is in service, also has one Johnson boiler * ENGINEERING, vol. exxvii, page 717 (1929). part of the ship’s structure. Superheaters consist of 
U tubes expanded into a drum of forged construction, 


forming part of the stokehold installation. 








+ ENGINEERING, vol. cxxv, page 675 (1928). 
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this drum having internal divisions to provide the 
required number of passes for the steam through the 
superheater. The superheater tubes are steeply in- 
clined and self-draining, and the large integral drum 
acts as a steam receiver. The air heaters are of the 
tubular type, and are adapted to the layout of uptakes 
best suited for each particular vessel. In addition to 
the usual mounting, important accessories are feed- 
water regulators, soot blowers, and low-water alarms. 
The plan layout of each installation shows the auxiliary 
boilers in position. Scotch boilers are adopted in all the 
merchant vessels for auxiliary purposes, except in the 
Strathnaver and Strathaird, for each of which the P. and 
0. Company have decided to have two small auxiliary 
Yarrow boilers, in addition to the four main units. 

Table II, page 619, gives the performances at ap- 
proximately normal output. The proportions of air- 
heating surface vary somewhat throughout, and the 
steaming conditions differ in the various installations. 
Boiler rating is also expressed in the form of B.Th.Us. 
per square foot of generating surface per hour, to 
indicate a true comparison of boiler performance, and 
the figures for rating take no account of heat imparted 
to the super-heaters. Trial efficiencies have usually 
been improved upon in service, as the operating staffs 
became familiarised with the best running conditions. 
A large margin of overload capacity is provided on 
all installations, and this aspect is purely a matter for 
consideration in fixing the sizes of fans, fuel plant, &c., 
as will be apparent from a glance at the ratings at- 
tained in cruisers and destroyers given in Table I. As 
an indication of funnel temperature, the temperature 
of gases leaving the air heaters is about 290 deg. F. 
on the Viceroy of India and about 275 deg. F. on the 
Empress of Japan. 

Table III gives some particulars of actual costs of 
service maintenance and upkeep. Figures are given 


TABLE ITI. 
5 i ~ 


| Duchess | r ” 
Monel of | oa Beaver- — oy 
Rich- York burn India 
mond 
In service Over) 2 years 2 years 3 years 2 years 
Number of boilers .. >» 4 6 4 6 
Average costs per 
annum (£) :— 
Boiler pressure | 
parts .. ced 4 6 3 1 
Superheater pres- 
sure parts a4 59 - 31 14 
Mountings (includes| 
opening up for 
survey) .. = 256 322 63 202 
Brickwork. . 155 250 95 170 
Casings... wal 36 64 53 98 
Insulation. . es 4 2 8 24 
General—fittings, &c. 9 20 13 5 
Average total per 
annum as 523 664 266 514 
Average per boiler, 
per annum, £ s 87 111 66 86 


of the Duchess of Richmond, Duchess of York, Beaver- 
burn, and the Viceroy of India, and in all cases the 
Board of Trade annual survey is included, and the 
repairs that this survey required. The steamers of 
the Duchess class and the Viceroy of India have been 
in operation about two years, and the Beaverburn 
over three years. The Beaverburn is equipped with 
mechanical stokers, and although the cost of upkeep 
to these stokers is not included, it is understood that 
repairs have been few, and it is interesting to note 
that Mr. J. Johnson has equipped the two other 
Beaver class vessels with mechanical stokers, viz., the 
Beaverhill and Beaverbrae. These last two vessels 
have Babcock and Wilcox boilers, and were originally 
hand fired ; one is now fitted with Taylor stokers and 
the other with Erith-Roe stokers. The development of 
mechanical stokers on board ship is one that will be 
watched with considerable interest, as there are 
many advantages in this method of mechanical firing. 
The maintenance costs are the average during the 
time the vessels have been in service. In the case of 
the Viceroy of India, the figures are given for the 
first year’s running, and it is understood that for the 
second year they are less. It is interesting to record 
that the approximate steaming distance of the Viceroy 
of India during a period of twc years is about 150,000 
miles, and the total boiler maintenance during this 
period works out at about I$d. per nautical mile. 
The author is indebted to Mr. R. T. Clarke, Superin- 
tendent Engineer of the Peninsular and Oriental Steam 
Navigation Company, and Mr. J. Johnson, Superinten- 
dent Engineer of Canadian Pacific Steamships, Limited, 
for permission to give these particulars of the various 
important vessels under their charge, and also to 
Canadian National Railways, Limited, whose vessels 
were designed by Mr. A. T. Wall. Although details of 
the large installation of water-tube boilers for the 
new 1,000-ft. express liner which the Cunard Company 


Fig.7. §$.5. EMPRESS OF BRITAIN. 
SECTION THROUGH AFT BOILER-ROOM AT CENTRE BOILERS 
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8. 
PLAN VIEW AND SECTION OF BOILER-ROOMS. 
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not yet been released for publication, it may be of 
interest to state that the design of the high-pressure 
water-tube boilers is of the Yarrow type. The boilers 
for the new Italian liner building for the Lloyd Sabaudo 
Company are also of this type. Whilst no details 
can yet be given, the design for these vessels is generally 
similar to the boilers of the Empress of Britain and of 
the Strathnaver and Strathaird. 








TRENDS IN STEAM TURBINE 
DEVELOPMENT.* 
By Professor A. G. CHRISTIE. 


THE present trends of steam turbine development 
are towards (a) the use of higher steam temperatures 
and pressures ; (b) increased capacities at the various 
speeds and increased output from a single casing; 
(c) the employment of better materials for turbine 
parts and particularly for blading ; (d) higher efficiency 
over a wide range of load; (e) adjustment of the 
turbine more closely to the particular requirements of 
service; and (f) the development of binary fluids for 
use in turbines. The effect of such tendencies will be 
the production of larger, more reliable, and more 
economical turbines than those now available. 





* Paper read before the Midwest Power Conference, in 





are building for their North Atlantic service have 





Chicago, on February 11, 1931. Abridged. 











WATER-TUBE BOILERS IN THE MERCANTILE MARINE. 


S.S. CARTHAGE AND CORFU. 


SECTION THROUGH BOILER-ROOM, 
FORWARD END. 


Fig.9. 


























PLAN VIEW AND SECTION OF BOILER-ROOM. 


Fig. 10. 
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Higher Temperatures and Pressures.—The possibili- 
ties of steam pressures have been determined from 
the operation of various commercial units to the 
critical pressure of 3,200 lb. per square inch, and the 
gains from increases of pressure are now fairly well 
known. Attention has recently been directed to 
studies of the effect of higher steam temperatures, which 
conditions present more difficult problems than pressure 
alone. Metals, such as were formerly used in turbine 
construction, develop undesirable properties at tempera- 
tures above 750 deg. F. Tensile strength and fatigue 
limits decrease rapidly at higher temperatures, while 
the tendency towards that indefinite elongation known 
as “creep,” also increases. The limiting temperature 
in a steam turbine is, therefore, fixed by the properties 
of available metals. 

Progress has been made by searching out those 
materials that may be used safely at the higher tem- 
peratures and by designing spindles, blades, casings, 
&c., to be sufficiently strong under such conditions. 
Creep cannot be entirely overcome. However, parts 
may be designed so that the working stresses will 
lead to a rate of creep at the given high temperature 
which has been considered within safe limits over 
a period of years, Certain designers have chosen this 
rate of creep as 0-01 per cent. per annum, and this, 
or a similar figure, may be accepted as a standard 
rate for high temperatures. 

With this rate of creep, and with materials now 
available, turbines can be built for steam temperatures 
up to 900 deg. F., with assurance of satisfactory 
operation, while units for 1,000 deg. F. can be con- 
structed with every hope of successful operation 
throughout their useful life. 

Methods of supporting casings for high temperature, 
and provisions for adequate expansion to eliminate 
causes of deformation in cylinders, are under develop- 
ment. 

The. application of higher steam temperatures will 
have a profound influence on future station design. 
Previously, turbines with no reheating were limited to 
initial steam conditions of 450 lb. per square inch, 
and 750 deg. F. If higher pressures were used with 
the same temperature, the moisture content at exhaust 
became excessive. Conservative designers aim to 
keep this moisture content below 12 per cent., to 
prevent erosion in the last blade rows. A single- 
cylinder turbine of 68,000 kw., with no reheating, 
has already been built for 650 Ib. per square inch, 
825 deg. F. With 900 deg. F. steam temperature 
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the steam pressure may be raised to 750 Ib. per square 
inch. Hence substantial: increases in steam pressure 
may be expected in future non-reheating turbines 
when temperatures above 750 deg. F. are employed. 

A large number of American stations now use, or 
will soon use, 1,200 Ib. to 1,400 Ib. per square inch 
steam pressures, with steam temperatures of 750 deg. F., 
and with a single stage of reheating. Steam tempera- 
tures of 900 deg. F. may make it economical to increase 
the steam pressure of reheating stations to 2,000 Ib. or 
2,500 Ib. per square inch. 


Steam conditions in future stations will probably be | 


standardised as follows: with no reheat, 400 Ib. per 
square inch, 750 deg. F.; and 700 lb. per square 
inch, 850 deg. F.; while with one stage of reheat, 
1,400 Ib. per square inch, 750 deg. F.; and 2,000 Ib. 
to 2,500 Ib. per square inch, 900 deg. F. In the latter 
case, two stages of reheat may be used if high efficiency 
is desired. 

These considerations apply, in general, to large 
central stations. However, the gains from increased 
temperatures and pressures are equally applicable to 
industrial plants. When such plants operate without 
vacuum or exhaust against back pressure into a service 
main, the proportional gains from using high pressure 
= high superheat are larger than in condensing central 
stations. 

Increased Capacities.—The use of turbines of large 








(For Description, see Page 618.) 
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rated capacities results in several economic gains. 
Floor space per kilowatt decreases with increasing 
size. This results in a smaller turbine room and 
a lower building cost per kilowatt. Manufacturers 
are endeavouring to reduce the lengths of their turbo- 
generator sets to save more floor space. The weight 
per kilowatt decreases with increased ratings; hence 
foundation costs are lessened. Attention may be drawn 
to the decreased weight of units that operate at 3,600 
r.p.m., as compared with units of the same rating at 
1,800 r.p.m. The efficiency also tends to increase 
with higher turbine capacities, though at a lesser rate 
in the largest units. First cost per kilowatt also 
decreases with increased capacity. The economic 
justification for the trend towards higher capacities is 
evident from a consideration of these data. 
Single-cylinder condensing units of 10,000 kw. at 
3,600 r.p.m. have been built in this country. Messrs. 


|C. A. Parsons and Company have single-cylinder con- 


densing units of 15,000 kw. at 3,600 r.p.m. in operation, 
oneat Regina, Saskatchewan, Canada, and would sup- 
ply similar turbines of 20,000 kw. and 25,000 kw. with 
one casing. The largest unit at 1,800 r.p.m. with a 
single cylinder has a capacity of 80,000 kw. These 
single-cylinder units of high capacity pass such great 
volumes of steam through the last row of blades that 
the leaving losses are large. Such losses tend to offset 
the gains in engine efficiency that come with increased 


SECTION, LOOKING TOWARDS 
/7-ROW WATER DRUM. 





HALF ELEVATION 
LOOKING ON BURNERS. 


size. As the result, these large units cannot be 
expected to establish records of efficiency. However, 
American engineers favour the single-cylinder units, 
as they decrease station cost and are simpler to 
operate. 

Attention has already been drawn to the large 
sizes of single-cylinder turbines now available at 
3,600 r.p.m. Turbines can be built at this speed up 
to 50,000 kw. in two tandem cylinders, and up to 
100,000 kw. when two low-pressure cylinders in tandem 








are provided. These turbine capacities are beyond the 
limits of any 3,600 r.p.m. generators developed so far. 
These compound units have certain economic advant- 
ages that deserve consideration. Their weight is less 
than a unit of similar capacity at 1,800 r.p.m. The 
shafts are shorter between bearings, and, having less 
mass, can’ start under high-temperature conditions 
more rapidly than units of the same size at 1,800 r.p.m. 
Finally, the efficiencies with the same blade speeds 
and same kilowatt rating are higher in the 3,600 r.p.m. 
than in the 1,800 r.p.m. units. These advantages, 
when more generally recognised, will lead to « wider 
use of large turbines at 3,600 r.p.m. 

Multi-cylinder units at 1,800 r.p.m. have been 
built in tandem up to 160,000 kw. Such tandem- 
compound units for large capacities are finding favour 
among power-plant designers, and will be used more 
extensively in the future. Triple-tandem turbines, up. 
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to 150,000 kw. at 1,800 r.p.m. for 1,200 lb. per square 
inch, are under construction. Cross-compound turbines 
with several generators ranging up to 208,000 kw. are 
being used in increasing numbers. The trend in central- 
station practice is towards the use of larger units, and 
the above capacities will be exceeded when system 
loads warrant the increased sizes of turbines. 

Improved Efficiencies over Wide Load Range.— 
Efficiency in turbines is largely a matter of price. Each 
manufacturer offers units which will give about the 
same efficiency and will sell at about the same price 
as his competitors. Turbines of higher efficiency than 
these commercial units can be built if one is prepared 
to pay the higher cost of the improved designs. 
Load conditions, early supersession by more modern 
units, changing steam conditions, low fuel costs, and 
other factors, frequently make it uneconomical to 
purchase a turbine of the highest efficiency. Neverthe- 
less, the performance of steam turbines is being steadily 
bettered and this improvement will continue. 

Large turbines are generally provided with bleeders 
and some have reheaters. Hence, performance is 
best expressed in terms of B.Th.U. per kilowatt-hour 
rather than in pounds of steam per kilowatt-hour. 

The gains in efficiency from improvements in the 
design will be comparatively small for any particular 
feature, but. in the aggregate, may lead to substantial 
advances. Efficiencies of 82 to 85 per cent. at the 
coupling are obtained on some American turbines, 
while an efficiency of 87-7 per cent. at the coupling is 
claimed for a European turbine of 85,000 kw. As 
previously stated, the high leaving losses inherent 
in the design of many turbines of large capacity, lead 
to moderate efficiencies of such units. Better per- 
formances may be expected to result from lower leaving 
losses, from reduction of moisture in exhaust stages, 
from improved blading in the high-pressure section, 
and from a greater combination of impulse and reaction 
effects in all blading. Regarding the latter, there is 
already a tendency to secure reaction effects from 
blading on types of turbines which were formerly 
considered as of the pure impulse type. 

Recent designs provide for high efficiency in B.Th.U. 
per kilowatt-hour over a wide range of load through 
the use of secondary, tertiary, and even quaternary 
inlet valves. In a particular case, the heat con- 
sumption of the largest unit does not vary more 
than 100 B.Th.U. per kilowatt-hour from 55,000 kw. 
to 115,000 kw. loads. The governor design becomes 
more complicated when such additional admission 
valves must be controlled. Manufacturers provide 
inherent excess capacity in many turbines so that full 
load can be maintained should boiler pressure drop 
below normal. But generators are designed with 


little spare capacity and if additional overload capacity 
is desired, this must be specified and paid for, or, the 
generator may be purchased for a lower power factor. 

The gains in heat consumption obtained through 
the use of bleeder heaters have been fully analysed and 
discussed and are generally understood by engineers. 
These bleeder heaters have usually been of the closed 
type. Successful operation of the high-pressure direct 
contact heaters at South Amboy Station may lead to 
a more extended use of this type. 

The last high-pressure heater is frequently furnished 
with highly superheated steam. It is possible to design 
a counter-current closed heater to take advantage of 
this superheat and thus raise the feed water above 
the saturation temperature corresponding to the steam 
pressure in this heater. 

Mr. Warren Viessman and the writer showed in a 
recent paper* that, after a turbine has been fully 
loaded with all bleeders in service, still further gains 
in turbine capacity can be secured by cutting off 
bleeder heaters at the time of peak load. These gains 
in capacity by cutting off bleeder heaters can be secured 
after all the gains from other means of overloading 
have already been obtained. Such methods of pro- 
viding additional capacity at peak loads can be 
employed in many present and future central-stations. 

Reheating of steam is necessary with pressures of 
1,200 lb. per square inch and above. Flue gas reheating 
is apparently gaining ground on account of the marked 
improvement in station economy achieved by its use. 
Steam reheating is more convenient in certain stations, 
| but is less economical than gas reheating. The use of 
| diphenyl-oxide for reheating purposes is being investi- 
| gated and appears to have interesting possibilities. 
| The thermal efficiencies possible by the various 
| bleeder and reheating cycles were summarised in an 
| admirable manner in G. B. Warren’s paper, ‘“ Recent 
} and Possible Future Developments Affecting the Eco- 
| nomics of Large Steam Turbine Practice in the United 
| States,’ read before the World Power Conference, June, 

1930. 
| The use of hydrogen for generator cooling will 
| probably be the next improvement in turbo-generator 
|construction. All experimental units appear to be 
satisfactory. Fans for circulating the cooling medium, 
whether air or hydrogen, should be separate from the 
generator and should be designed for variable speed on 
large units to save auxiliary power at light loads. 

Adjustment of Turbine to Specific Service.—The 
| desire to reduce power costs by keeping station invest- 
; ment at a minimum, led to a study of turbine frames 
and their economic ratings as fixed by their probable 











* ENGINEERING, page 185, ante. 
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use factor throughout their whole operating life, and 
by the cost of fuel. It is obvious that, with low use 
factors and cheap coal, leaving losses can be increased 
and the output of a given casing can be greater, thereby 
reducing first cost, than in the case of a base-load 
station with expensive coal. Mr. Francis Hodgkinson 
has shown that a casing may have an economical 
rating from a dollar standpoint ranging from 30,000 
to 50,000 kw. depending upon the value of K, which 
is the product of the use factor expressed as a decimal, 
and the cost in dollars per 1,000 lb. of steam. If the 
most economic installation is to be secured for a given 
service, it is evident that there must be close co-opera- 
tion between the manufacturer and the engineers 
of the purchaser in order to find which turbine frame 
and what rating of this frame will develop power at 
the lowest total cost in any given plant. No frame 
in the future will have one fixed rating. 

The same degree of co-operation between turbine 
builder and purchaser is essential in the choice of an 
industrial turbine, particularly where this is of the 
reducing or bleeder type from which steam is to be 
taken for industrial purposes. The problems of such 
turbines are becoming increasingly complicated and 
require the best engineering skill for their successful 
solution. 

Special turbines of substantial design, capable of being 
started quickly and of high capacity for a given frame, 
have been used as steam stand-by units for hydro- 
electric systems. Future turbines will be better 
suited to their services than those now in use. 

Conclusions.—It may be asked “‘ What is the probable 
limiting performance to be expected of a steam tur- 
bine?” This has not yet been approached, and 
American economic conditions may never warrant 
the plant investment to achieve this ultimate end. 
Probably the best estimate of this limiting performance 
is that for a large plant with steam at 2,500 lb. per 
square inch, 1,000 deg. F., having two stages of reheat- 
ing to the same temperature, and with six stages of 
bleeder heating, leading to a station heat rate of about 
9,500 B.Th.U. per kilowatt-hour of net output. Within 
the bounds of our present knowledge, this may be 
taken as the best performance to be expected of a 
steam turbine. 
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WELDED PRESSURE VESSELS FOR 
INSULATING COMPOUND. 


ALTHOUGH electric welding is making considerable 
progress in the production of containers, as well as in 
structural work, its application to the manufacture of 
pressure vessels has been delayed by the attitude of the 
insurance companies to the welding of seams subjected | 
to tension. This attitude has, however, been modified | 
with regard to pressure vessels, other than steam 
vessels, by the investigations carried out by the British | 
Engine, Boiler and Electrical Insurance Company, 
Limited, so that the use of electric welding for this 
class of work is likely to extend in the future. 

An interesting example of a welded pressure vessel 
fully complying with the insurance companies’ require- 
ments is illustrated in Figs. 1 and 2 on page 622. This 
vessel, which was constructed by Messrs. Fraser and 
Fraser, Limited, Bromley-by-Bow, London, E.3, is 
9 ft. in diameter internally and 20 ft. in height overall. 
It has a capacity of 6,000 gallons and is designed for an 
internal air pressure of 100 Ib. per square inch, though 
it is also capable of sustaining a full vacuum. No rivets 
were employed in its construction. The vessel is used in 
the manufacture of insulating compounds for electrical 
purposes, and is provided internally with two sets of 
mixing blades, 8 ft. in diameter, driven by a 10-h.p. 
electric motor through worm gearing and rotating at 
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25 r.p.m. It is heated by oil at a temperature of 400 
deg. Fahr. circulated round a jacket which surrounds 
the lower half of the sides and the bottom of the vessel, 
as will be clear from the section given in Fig. 2. 

Asimilar, but smaller, vessel, which is 5 ft. in diameter 
internally and 8 ft. 6 in. in overall height, is illustrated 
in Figs. 3 to 6, on this page, while drawings of details 
are reproduced in Figs. 7, 8 and 9, annexed. In this 
case, the vessel has a capacity of 650 gallons, and only 
one set of stirrer blades, 4 ft. 6 in. in diameter, is pro- 
vided. The blades are rotated at 25 r.p.m. by a 5-h.p. 
motor fitted with a flexible coupling and running at 
920 r.p.m., the drive being transmitted to the blades 
through worm gearing running in an oil bath. Both 
vessels are fitted with a ball-float valve which controls 
the level of the contents and acts as an outlet for vapour, 
which is extracted by a vacuum pump. 

Details of the welding in the neighbourhood of the 
upper end of the jacket, in the case of the smaller vessel, 
are given in Figs. 7 and 8. From this it will be seen that 
the inner shell plate is }-in. in thickness, while the plate 
forming the jacket is }-in. in thickness. The edges of 
the shell plate and of the dished end were planed 
square and fillet welded, while fillets were formed along 
the edges of the forged ring used to close the upper end 
of the jacket space. Conical holes, §-in. in maximum 
diameter and 6 in. in pitch, were drilled in the part of 





the jacket plate in contact with the ring, these holes 


being filled’up with weld metal to form plug-weld rivets. 
For forming the vertical seams in the inner shell plates, 
the edges of the plate were partly planed off to an angle 
of 60 degrees, leaving a part of the edge , in. in thick- 
ness square on the inner face. An opening ¥ in. in 
width was left between the square edges, and the funnel- 
shaped space thus formed was filled in with weld metal. 
The edges of the }-in. jacket plate were planed square 
and a space ;§,-in. in width left between them, this space 
being filled in with weld metal. Transverse straps, the 
dimensions and spacing of which are given in Figs. 7 
and 8, were welded across the vertical seams internally 
and externally in both the inner shell and jacket plates. 

In the case of the larger vessel, the inner shell plate 
and the jacket plate were #g-in. and 3-in. in thickness, 
respectively, and in the former a circumferential seam, 
as well as a vertical seam, was necessary. For both 
seams, the edges of the plate were planed to an angle 
of 60 degrees, on both faces, leaving a square portion 
};-in. in thickness at the centre. The square portions 
ot the adjacent edges were separated by a distance of 
#-in. before welding up. The vertical seam in the jacket 
plate was formed in a similar manner to that described 
above in connection with the smaller vessel, except 
that the opening left between the square edges of the 
-in. plate was #,-in..:in width. All the vertical seams 
and the circumferential seam in the inner shell plate 
were provided with transverse straps, as shown in Fig. 
2. The straps for the circumferential seam can also be 
seen in Fig. 1. In both vessels, the seatings for the 
various mountings were all welded in position, as will 
be clear from the illustrations. The facings for the motor 
drive and gearing on the top dished end were welded 
on with the faces left in the rough. The whole end was 
then mounted in a lathe, set up to a datum line and the 
facings machined, thereby ensuring that the bearings 
and gears registered correctly. The electrodes used for 
the welding work, we are informed, have been developed 
by Messrs. Fraser and Fraser as a result of their own 
experience. It is claimed that the deposited metal is 
free from porosity and has excellent physical properties. 
The welded seams were perfectly tight under test, 
showing no signs of dampness. 
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PUMPS. 


335,932. G. & J. Weir Limited, of Cathcart, and 
C. R. Lang, of Cathcart. Pumps. (5 Figs.) July 3, 
1929.—This invention, shown diagrammatically in the 
sketch plan, relates to a pump of which the output can 
be altered without changing its speed. The shafts u, v in 
the elevation below, are driven by synchronous electric 
motors through gearing. Each shaft has three cranks 
arranged at an angle of 120 deg. to each other. Each crank, 
e.g., 2, drives a plunger, e.g., 23, 24. These plungers are 
in pairs and co-operate; that is, each plunger driven by 
the one shaft co-operates with one driven by the other 
shaft. A pair of plungers works in cylinders 5, 6, with a 
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A portion 7, Each top portion 7 is provided with an 
inlet valve 8, and a discharge valve 9. The top portions 
of the bodies may be formed as one casting. When the 
two shaftsu, v are in phase the co-operative displacement 
of the two plungers is amaximum. When the phase dif- 
ference of the two shafts is 180 deg., the co-operative dis- 
placement of the two plungers is zero, and the output of 
the pump is nil. With any phase difference between 
zero and 180 deg. there is a corresponding pump output 
between nothing and the maximum. The phase relation- 
ship of the two shafts u, v is altered or adjusted by giving 
a motion of partial rotation to the stator of one or both 
of the synchronous motors. (Sealed.) 


RAILWAYS AND TRAMWAYS. 


334,935. George Spencer, Moulton and Com- 
pany, Limited, of London, and R. T. Glascodine, 
London. Brake Installations. (3 Figs.) June 12, 
1929.—This invention relates to the flexible hose 
coupling pipes used for connecting the pipes of air and 
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vacuum brakes and steam heating systems of railway 
vehicles, and for high pressure, hydraulic flexible hose 
ipes. The metal nipple | is entered into the end of the 
208se coupling pipe. The wire armouring 2, instead of 
extending to the extreme end of the hose pipe, termi- 
nates a sufficient distance from the end to leave free 
from armouring the end portion of the hose pipe sur- 





rounding the annular recess la of the nipple immediately 
behind the enlarged tapered end. The outer surface 
of the metal nipple is formed with an annular recess 3, 
and placed around the end of the hose and the nipple 
1 is a split sleeve 5 formed in three segmental parts, an 
inwardly projecting flange 6 on the outer end of the 
sleeve engaging the annular groove 3 of the nipple. 
The internal surface of the sleeve 5 is shaped to fit snugly 
on the exterior of the end of the hose over the nipple and 
the portion of the surface that bears on the unarmoured 
end portion of the hose is formed with corrugations as 
shown, although it might be plain. Surrounding the 
split sleeve 5is a two-part metal strap having outstanding 
ears 8, through which bolts are passed so that by tighten- 
ing up nuts on the bolts the strap parts are drawn together, 
and the split sleeve 5 thereby contracted upon the hose, 
so that it is caused to grip the nipple firmly, the un- 
armoured portion engaging the annular groove la of the 
nipple. The hose is secured firmly to the nipple in such a 
way as to prevent it being blown off. (Sealed.) 


STEAM ENGINES, BOILERS, &Xc. 


335,153. Babcock and Wilcox, Limited, of 
London. Steam Boilers. (2 Figs.) April 13, 1929. 
—The steam generator is of the type in which high- 
pressure steam is generated by means of latent heat of 
vaporisation of high boiling point substances, such as 
mercury, sulphur, and diphenyl-oxide. 5 is the furnace 
having fuel burners 6. A cylindrical receptacle 7 for 
the high-temperature boiling material is arranged in the 
upper portion of the furnace and fire tubes 8 extend 
longitudinally through it. A connection 9 is provided 
between the receptacle 7 and a receptacle 10 at a higher 
elevation. The receptacle 10 encloses drums 12 and 13 
connected by tubes 14 that contain water. Tubes 15 




















outside the receptacle 10 may also connect the drum or 
drums 13 to the drums 12, thus aiding circulation. 16 is a 
connection from the steam space of the upper drum 13 
to a steam main, and 17 are feed water inlet pipes con- 
nected into the ends of the lower drums 12. An outlet 
20 for products of combustion leads from the receptacle 
7 to an air heater 21, having an air inlet 22, and an air 
outlet 23, which is connected by means of the conduit 
24 to the fuel burner 6. A conduit leads from the 
upper end of the air heater 20 to a stack. The material 
in the receptacle 7 boils, and the vapours enter the 
receptacle 10, where they heat the water in the drums 
12 and 13 and tubes 14, (Sealed.) 


336,989. F. K. Woodroffe, of London. Pul- 
verized Fuel Apparatus. (2 Figs.) July 17, 1929.— 
The invention consists of apparatus for feeding pul- 
verized fuel and air to combustion apparatus. 1 is the 
hopper inlet to the apparatus and 2 is the cylinder below 
it in which the feed roller operates. This roller is heli- 
cally grooved at the part 3 which is directly under the 
hopper 1, and plain at the part 4 in the casing 2 to one 
side of the hopper inlet. 3 is a spindle connected with 
the feed roller, and extending through a stuffing box, 








on the end of the cylinder 2 and having on its end a 
worm wheel operated by a driving worm. One end of 
the grooved part 3 of the feed roller enters a recess 2” 
in the end of the cylinder 2 to form a seal to prevent 
leakage of the pulverised material. 5 is a slide which 
lies over the upper part of the feed roller. It is operated 
by a spindle connected with a lever 6 to cover more 
or less the upper portion of the grooved feed roller part 3. 
It thus forms a shutter by which the amount of material 
passed to the roller can be regulated. The lower portion 
of the apparatus consists of a diverging outlet 9, a con- 


verging duct 8, and a nozzle 10, extending down through 
the enlarged head 11 of the apparatus, of which the portion 
12is aconverging part. Airis introduced under pressure 
through the inlet 13, and flows round the nozzle 10, 
and in an annular stream directed inwards, passes down 
into the diverging mixing tube 9, where the fuel is 
uniformly mixed with the air. To regulate the quantity 
of air supplied, an adjustable nozzle piece 14 is fitted 
over the nozzle 10, and is moved up and down so as to 
move the discharge lip nearer to or further from the inlet 
to the diverging tube 9. This adjustment is effected 
by movement of the lever 6. (Accepted, November 5, 
1930.) 
MISCELLANEOUS, 


336,015. C. R. Burch, of Manchester, F. E. Ban- 
croft, of Manchester, and Associated Electrical 
Industries Limited, of Westminster. Gas Tight 
Unions. (2 Figs.) July 13, 1929.—This gas-tight union 
has male and female members with co-operating sealing 
faces which are held in contact by a clamping ring screwed 
to one of the members. 1 is the male member and 2 the 
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female member provided with accurately ground conical 
sealing faces 3. The female member is formed with an 
extension 4 which is internally screw-threaded and 5 is 
the clamping ring screwed into it. The extension 4 pro- 
vides a channel for the sealing fluid 6 having a very low 
vapour pressure. The clamping ring is tightened up or 
removed by a key having a forked end. 8is a cap to keep 
out dust. (Sealed.) 


334,029. Auto-Klean Strainers Limited, London, 
and W. R. Beldam, London. Straining Apparatus. 
(5 Figs.) July 27, 1929.—The invention relates to strain- 
ing apparatus of the kind in which the straining wall 
consists of a number of thin discs mounted side by side 
on @ carrier and each having holes through it, with 
separators disposed between adjacent discs to space them 
apart and form endless peripheral slots. 1 is a casing 
within which four strainers arranged in two sets are 
mounted. Each set comprises two strainers disposed end 
to end in line, the two sets of strainers being disposed 
side by side, and parallel to one another. The casing has 
an inlet 2 and an outlet 3 and internally a wall 4, which 
separates the inlet from the outlet and also serves to 
direct the entering fluid towards the lower part of the 
casing whence it rises and passes between and to the 
parailel sets of strainers. The wall 4 partly encircles one 
set of strainers and to provide direct access for the entering 
fluid to parts of the strainers adjacent and partly encircled 
by the wall it is provided with orifices. 12 is a shaft 
mounted in the covers 8, 9 for the casing 1. The shaft 
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carries the two strainers of a set. Each strainer is built 
up of discs 17. The shaft 12 carries at intervals a series 
of. circular plates 18 each having a central hole of a section 
and size similar to the shaft and by which they are 
mounted on the shaft. Rods 20 pass through holes 
towards the peripheries of the circular plates 18. A 
number of thin plane discs 17 having parts 21 projecting 
towards but not to the centre, each part with a hole, 
are mounted on the rods 20 and clamped between the 
circular plates 18, these discs being spaced apart by 
washers 23 threaded on to the rods 20. 24 are scraper 
blades mounted on rods 25 external to the straining 
wall and projecting into the slots between the discs, the 
thickness of the scraper blades being equal to or slightly 
less than the thickness of the separators 23. 18a are rings 
carried on the circular plates 18, each having parts 
cut away to engage rails 26. The rails are mounted at 
their ends within the casing 1 and form asupport for the 
strainers and also serve as guides when the strainers are 
moved into and out of the casing. Rotation of the shaft 
12 causes the discs 17 to rotate in relation to the scraper 





blades 24. (Sealed.) 
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Limited, being responsible for the planning and 
arrangement, with Dr. C. H. Douglas as consultant. 
The ship is in the highest class of Lloyd’s Registry, 
100 Al, with a freeboard corresponding to a full 
draught of 32 ft., and complies with all requirements 
of the Board of Trade, and, as regards subdivision 
and life-saving appliances, with those of the Interna- 
tional Convention for the Safety of Life at.Sea. She 


Or all the mechanical industries, using the term 
in its broadest sense, that of the shipbuilder makes 
perhaps the most direct appeal to the ordinary 
man, as the capacity to recognise a fine vessel is 
akin to that which appreciates a splendid building. 
There is no doubt but that immediate general 
admiration will follow the debut of the latest example 
of British shipbuilding, when the new Canadian 








PACIFIC LINER 
BRITAIN.” 


The decks below the A deck, are lettered downwards 
to G, the two lowest, F and G, being partial only and 
extending forward and aft of the machinery spaces. 
Plans of A, C and F decks are given in Figs. 5, 6 
and 7, and of the hold in Fig. 8. There are 14 
watertight bulkheads reaching to D deck. The 
double bottom in way of the two engine rooms is 
carried up to a point just underneath E deck, thus 


-— -———— 

















VESSEL ON TRIALS. 


Fie. 1. 


Pacific liner Empress of Britain makes her maiden | is shown in Fig. 1, above, and her general form and | 
voyage on May 27, and that it will increase as her | layout in Figs. 4 to 8, Plate XXXVI, and Figs. 11, 
magnificent appointments become more widely | 12 and 13, page 626. From these it will be seen that | 
known. The first vessel to possess a full-sized | a straight stem and cruiser stern have been adopted. 
tennis court having surrounding galleries as are | There are three funnels, the aftermost of which is 
here found, is, for instance, sure to attract much | used for engine-room ventilation, &c. They are of 
attention from that feature alone. Her exceptional | stream line cross section, about 27 ft. in maximum 
speed for her class can hardly fail to arouse appre- | width and 35 ft. fore and aft. The height of the tops 
ciative comment, while her luxurious private and /|is about 68 ft. above the sun deck, thus ensuring 
public accommodation will deservedly be sought | freedom from smoke on the decks, this trouble 
after. All these, however, though appealing tothe| being common on vessels with squat funnels. 
engineer as a man, will scarcely arouse his profes- | There is a pole mast forward with derrick booms, 
sional pride in British workmanship to such an/|andoneaft. The latter has a signal gaff and derrick 
extent as those attributes of sound naval architec-| booms. The masts measure about 208 ft. above the 
ture and outstanding marine engineering which| load water line. 
equally characterise the ship. It is upon the latter | follows :— 
aspect that we propose to dwell chiefly in the| 





following pages, but before doing so, _ few words oun isco pe rpendiculars 730 it, ‘ess 
may be added on the purpose for which the ship Breadth, moulded : 97 ft. 6 in. 
has been designed as this concerns fundamental} Depth, moulded, to B deck 60 ft. 9 in. 
constructional features. This purpose is two-fold.| Depth, moulded, to top of super- 
In the summer, the Empress of Britain will make I ie tg — PS i ph a 
regular voyages between Great Britain and Canada,| Gross tonnage ... $2,348 tons. 
but in winter she is to be employed on those world| Net tonnage . 22,545 tons. 
pleasure cruises which are ever becoming more Designed shaft horse- -power (Ser Tv ice). 60,000. 
Designed speed in service ya ... 24 knots. 


popular. The machinery is therefore designed to give 
economical results with four screws working at full 
power for rapid transit, and with two screws only, | A deck, extends the full length of the vessel. Above 
at two-thirds of the total power, when cruising. Our | this is a lounge deck of 648 ft. long, and then comes 
account is illustrated by Figs. 1 to 61, pages 625 | the sports deck 455 ft. long, and clear height of 14 ft., 
to 640, and 642, and Plates XX XV to XL. | with boat decks at the sides 396 ft. long at a lower 
The vessel has been built by Messrs. John Brown! level. The top, or sun, deck, is 192 ft. long, and car- 
and Company, Limited, Clydebank, Mr. H. R.' ries the boiler casings and some deckhouses. Plans of 
Macdonald, of Messrs. Canadian Pacific Steamships, | these upper decks are given in Figs. 11, 12 and 13. 





The general particulars are as | 


There are ten decks in all, of which the main, or | 


| forming at once an inner skin and fresh water tanks. 

| Elsewhere throughout the vessel’s length it is 
carried well up the bilge. In all, the double bottom 
has 44 main compartments used for oil fuel, fresh 
water, and water ballast. The main frames are 
spaced 39 in. apart amidships, but are 24 in. apart 
in the after peak and 18 in. in the fore peak. The 
frames are of 10-in. deep channel section in way of 
the oil bunkers and 12 in. deep forward and aft 
of the bunkers. The superstructure is without 
expansion joints, the scantlings of the vessel having 
been arrived at by treating it as a continuous girder 
to the sun deck. In order to reduce the top weight, 
high elastic limit steel has been used for some of the 
deck plating on the lounge and A decks, and for the 
| side plating adjoining. This has an ultimate tensile 
| strength of 29 tons to 34 tons per square inch, with 
lan elongation in 8 in. of 20 to 30 per cent. The beams 
|on all decks are of channel section, supported by 
| four rows of tubular pillars attached to continuous 
channel girders. There are no pillars in the dining 
saloon for an area of 80 ft. by 60 ft., or in the ball- 
room for an area of some 40 ft. by 70 ft. The large 
dome in the saloon is supported by two heavy beams 
transmitting the weight to the side pillars. The 
support for the dome in the ballroom is incorporated 
in the roof structure. 





Pusiic Rooms. 


The lounge deck is chiefly occupied by the first- 
class public rooms, these being, reading from forward 
towards the stern, the ballroom, or Empress Room ; 
the long double gallery or Mall; the American bar, 
or Knickerbocker Bar and writing room opposite ; 
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ENGINEERING, May 15, 1951. 


PLATE XXXYV. 





THE CANADIAN 


CONSTRUCTED BY MESSRS. JOHN 











PACIFIC LINER “EMPRESS OF BRITAIN.” 


BROWN AND COMPANY, LIMITED, ENGINEERS AND SHIPBUILDERS, CLYDEBANK. 


(For Description, see Page 625.) 





Fic. 2. Marin SALoon. 











Fic. 3. Frrst-CLtass SMokiIna Room. 





(To face page 626). 
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PLATE XXXVII. ENGINEERING, May 15, 1931. 


THE CANADIAN PACIFIC LINER “EMPRESS OF BRITAIN.” 


CONSTRUCTED BY MESSRS. JOHN BROWN AND COMPANY, LIMITED, ENGINEERS’ AND SHIPBUILDERS, CLYDEBANK. 


(For Description, see Page 625.) 





ENCIneERING 


fia. 9. Batt Room. 





Fie. 10. Swimmine Poot. 


(T'o face page 627). 
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THE CANADIAN PACIFIC LINER 


CONSTRUCTED BY MESSRS. 


ENGINEERING. 





JOHN BROWN 





AND COMPANY, LIMITED, 











Fig. 18. 


is coffered to add effect to the lighting, which is 
partly indirect and partly direct. A large wall 
painting by Mr. Maurice Greiffenhagen, R.A., is 
placed at the top of the main staircase. Parts of 
Mall and entrance lounge are shown in Fig. 60, 
page 642. The writing room is finished in the 
Yeorgian style, the walls being panelled in veneered 
walnut with fluted oak pilasters, as shown in Fig. 
61, page 642. The American, or Knickerbo ker bar 
is situated on the port side, and opposite to the 
writing room. It is notable for the pleasant fantasies 
of Mr. Heath Robinson which decorate the walls, 
frieze, and ceiling. This artist has also happily 
decorated the children’s playroom on the sports deck. 
The card room is situated on the starboard side, aft 
of the Mayfair lounge, and its design is based on 
Spanish work, the walls being treated to represent 
rough stone arches, filled in on one side with leaded 
glass windows, and on the others with hand-woven 
curtains. Red leather and wrought-iron work are 
prominent features of this room. 
appears in Fig. 14, page 627. 

The smoking room, or Cathay lounge, is, as 


Tourist THIRD CABIN. 





A view of it! 


its name implies, carried out in the Chinese style. | 


Its unusual, but very attractive design, is due to 
Mr. Edmund Dulac. A view of it is given in 
Vig. 3, Plate XXXV. The walls are panelled in 
grey ash with incised disper enrichments and 
ornamental decoration in biack and red lacquer. 
The panelled ceiling is of pale gold leaf with lights 
of moulded glass mounted in e pale gold metal. 
The floor is inlaid in Macassar ebony and oak. All 
these rooms are en suite on the lounge deck, and form 
an unrivalled series of which the Canadian Pacific 
Company may well be proud. 
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and the furnishing of the American bar have been 


A striking feature of | carried out by Messrs. Waring and Gillow, Limited, 


many is the treatment of the fireplaces, which have London, while Messrs. H. H. Martyn and Company, 


been harmoniously worked in with the general 
design of the room. The furniture and fittings are 
similarly in keeping, and in every case may be said 
to combine comfort with beauty. The decoration 
and furnishing of the ballroom, the Mayfair lounge, 
the writing room, the Mall, the children’s playroom 


Limited, London, have decorated and furnished the 
dining saloon, the smoking room, the card room, and 
the swimming and Turkish baths. 

The chief first-class room other than those on the 
lounge deck is the dining saloon, or Salle Jacques 
Cartier on D deck, amidships. This will accom- 
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|modate 452 persons and extends right across the 
ship. In general plan this saloon is H-shaped. 
The whole of the room is panelled in natural 
oak, the piers and general features being treated 
}in an architectural manner in keeping with the 
large area. The roof is formed with a dome, round 
|which runs a gallery. An orchestra gallery is 
| situated at the forward end and the sideboard at the 
after end. Concealed lighting is adopted, together 
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MAIN TURBINES; CANADIAN PACIFIC LINER “EMPRESS OF BRITAIN.” 


CONSTRUCTED BY MESSRS. JOHN BROWN AND COMPANY, LIMITED, ENGINEERS AND SHIPBUILDERS, CLYDEBANK. 


(For Description, see Page 625.) 























Fic. 21. InBoarD SET. 








Fig, 22. OUTBOARD SET. 











(To face page 628). 
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THE CANADIAN PACIFIC LINER “EMPRESS OF BRITAIN.” 


CONSTRUCTED BY MESSRS. JOHN BROWN AND COMPANY, LIMITED, ENGINEERS AND SHIPBUILDERS, CLYDEBANK. 


(For Description, see Page 625.) 
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Fig. 27. VeEsseL IN DRYDOCK. Fig. 28. Sun DEcK. 


























SINGLE-REDUCTION GEAR FOR LNBOARD TURBINES. 


Fig. 29. VIEW OF STERN. Fig. 30. 





(To face page 629.) 
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MACHINERY FOR THE OANADIAN 


MESSRS. JOHN BROWN AND COMPANY, 


SECTION AT FRAME 98. 


Fig. 31. 
(LOOKING FORWARD) 





Fig. 33. 


SECTION THROUGH FORWARD ENGINE ROOM. 
(LOOKING FORWARD). 


(2602.4) 


with table lamps. Two private dining rooms are 
arranged at the forward end. The decoration of the 


“D" DECK | 


main rooms is notable for two large panels at the 
ends by Mr. Frank Brangwyn, painted on a silver | 


ground and connected up in design and colour by 
smaller panels on the sides of the gallery. 

The swimming bath or Olympian Pool has the 
distinction of being the largest yet fitted in any 
ship. It is certainly beautiful and well appointed. 


| 


The roof is illuminated, and is supported by eight | 


turquoise blue glass columns arranged as a colonnade 
round the bath. The same colour is used in bands of 
glass mosaic on the bath sides and on the wall 
spaces at the fore end near the spectator’s gallery. 
In addition to the roof and wall lighting the water is 
lighted from below. The shower baths and dressing 
boxes are finished in teak picked out with blue and 


silver. On the starboard side of the swimming bath | 


isa complete suite of rooms laid out as a Turkish 
bath, while the forward end at the centre and on 


PACIFIC LINER 


LIMITED, ENGINEERS AND 
DO” DECK 
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Fig. 32. SECTION THROUGH AFT ENGINE ROOM. 
(LOOKING AFT) 
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both sides is arranged as a café. 
bath is shown in Fig. 10, Plate XX XVII. 

The public accommodation for first-class passen- 
gers is arranged amidships. 
ship is that for the tourist third-cabin passengers, 


the public rooms for which class consist of a dining | airing space. 
| 


room on D deck, a lounge on B deck, and a smoking 
room, a gymnasium, and a children’s room on 
A deck. A main stairway extends from A deck 
to E deck, in the well of which is arranged a | 
Waygood-Otis electric lift. A shop is provided at 
the entrance on B deck. The promenade space is | 
all open and is situated on the aft end of both A 
and B decks, as well as on the lounge deck abaft | 
the first-class promenade. On the A deck a part | 


| of the promenade is protected at the sides by a | 
| glazed screen with hinged shutters at the aft end | 


in order to allow this space to be used for dancing. 


| Special coloured lighting is arranged on the deck 


| overhead in this space. 


The third-class accommo- ! 


At the after end of the | 








“ENGINEERING” 


This end of the | dation is in the forward part of the vessel. The 


| public rooms comprise a dining saloon on D deck, 
|a lounge on A deck, and a children’s room on 
| B deck. Access is provided by stairways, at the 
entrance to which, on B deck, is a shop and a large 
A partially screened promenade is 
arranged round the lounge, while the forward end 
of the lounge deck above provides a good open-air 
promenade. 

The tourist third cabin and third-class public 
rooms are decorated in as relatively artistic and 
luxurious a style as those of the first class. Want 
of space alone prevents us from illustrating and 
describing them on the scale that they deserve, but 
it is no exaggeration to say that even the third-class 
accommodation would have been contentedly 
accepted by first-class passengers probably as late 
as the nineties of the last century. As an instance 
of this advance in the accommodation for those 
paying the lower fares, it may be mentioned that 
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CONDENSERS FOR THE CANADIAN PACIFIC LINER “EMPRESS OF BRITAIN.” 


MESSRS. JOHN 


CONSTRUCTED BY 








Ne Shell 1G LS. Plate 


(2602.”' 


Extraction Pump 
Saction. 


the children of the third-class passengers are now 
catered for by a quite cherming playroom. 


State Rooms, &c. 


The state-room accommodation for all the classes 
is particularly liberal as regards space. A total of 
423 first-class passengers and 12 servants is per- 
manently provided for, but an additional 30 first- 
class passengers can, if needs be, be carried in some 
of the tourist third cabins, in which the standard 
of fittings is so good that they can be adapted 
for this purpose. The first-class state-rooms are 
arranged on the sports deck and A, B and C decks, 


BROWN AND COMPANY, 








Fig. 34. CONDENSER IN MAKERS’ WorKS. 


Fig. 36. Gpouatng Ye 





accommodation is an excellent example of planning, 
| for even those cabins which have the larger portion 
| of their floor space inboard have sufficient room to 
accommodate a comfortable settee, card tables 
armchairs, &c., in the portion extending to the 
ship’s side. As typical, we give Fig. 20, page 
| 628, which shows some of the cabins on the star- 
| board side of B deck. Another feature which is 
| sure to be popular especially on the winter cruises, 
|is the surprisingly large number of the single one- 
| berth and two-berth cabins provided with private 
bath-rooms, over 70 per cent. of the first-class 
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“ENGINEERING” 
two persons. The verandah is provided with large 
sliding windows with the inner part. hinged, and large 
sliding windows are also provided between it and 
the sitting-room. The remaining suites are similar 
to the de luxe suites but have no verandahs, the 
sitting-rooms extending to the side of the ship. 
There are 14 two-berth cabins furnished like the 
suites. A large proportion of the remaining cabins 
are one-berth rooms, and, wherever possible, inter 
communicating doors have been arranged so that 
adjacent rooms may be let jointly. 

The tourist third cabin accommodation is arranged 


M : J j 2 ~~ » sists 
accommodation being thus fitted. The de luxe | for 260 passengers on C, D and E decks. It consist: 


and comprise de luxe suites, en suite rooms, special | suites consist of a bedroom, a sitting-room, a| of two-berth and four-berth cabins, a considerable 
cabins and one-berth and two-berth cabins, all of | verandah, and an entrance having a private bath-| number of which are ship-side rooms with natural 


which are at the ship’s side. The layout of this 


'room and box-room. 


Each suite is intended for! 


light and air. As in the first class rooms, inter- 
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communicating doors are fitted in a number of | such that a number of cabins may be converted into | passage. 


cases. 


also of the two-berth and four-berth type, and 
are situated on C, D and E decks, a total of 470 
being provided for. Portable accommodation in 
a space on F deck can be arranged should a greater 
number than this have to be carried. The officers 
and crew number altogether 714, so that the total 
number of persons provided for is 1,909. The 
ratio of personnel to passengers is 1 to 1-63. In 
this connection, and in order to emphasize the 
greater attention paid nowadays to the convenience 
of passengers, it may be noted that the ratio of 
passengers to personnel is much lower than that 
obtaining in pre-war times. Thus, it was, in the 
Alsatian, 1913, 1 to 3-4, in the Acquitania, 1913, 
! to 3-3, and in the Britannic, 1914, 1 to 2-7. 


THE CANADIAN 


ENGINEERING. 
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D COMPANY, LIMITED, 


\ 
‘ 


\ 
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Feed Tank 


additional first-class accommodation. A two-berth 
|The bulk-heading and lining is of painted ply- 
|wood. The fittings are of polished hardwood and 
ample wardrobe accommodation is provided. As 
will be evident from the illustration, hot and cold- 
/running water is available, and there is inter- 
/communication between some of the two-berth 
;cabins so that family parties may be together 
when desired. The comfortable width of the cabins 
|is well shown. It may be mentioned here that the 
| fitting and furnishing of the tourist third cabin 
dining saloon, lounge and smoking room have been 
carried out by Messrs. Hampton and Sons, London, 
| and that of the children’s room and gymnasium and 
'third-class public rooms by Messrs. Wylie and 
Lochhead, Limited, of Glasgow. The Steamship 
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Wer 





Dealing now with the decoration of the state-|Company’s decorative architects, Mr. P. A. Staynes 
rooms, we reproduce three typical views of these | and Mr. A. H. Jones have been responsible for the 
in Figs. 15 to 17, page 627. Fig. 16 shows a first- | design of the whole of the public rooms and generally 
class room with two beds on B deck, and Figs. 15 | for the co-ordination of the whole decorative scheme, 
and 17 two first-class rooms with single beds on in collaboration with Messrs. John Brown’s decora- 
decks A and C, respectively. The different rooms | tive architect, Mr. R. Whyte. 
are lined with a variety of veneers, including silky, The captain’s accommodation, comprising bed- 
oak, bird’s eye maple, French walnut, figured | room, sitting-room, bathroom, entrance and box- 
sycamore, and satinwood. The lighting and the| room, is situated on the captain’s bridge forward 
wardrobe accommodation is particularly lavish, | of the sports deck. On the deck below are housed 
and in connection with the former it may be men-| the staff captain and the remaining navigating 





tioned that each berth light switch is provided with | 
a luminous dolly, which enables the passenger to find 
it in total darkness. Comfortable settees and arm 
chairs, writing tables, &c., permit those cabins not 
€n suite with sitting rooms to be used for this purpose 
W hen complete privacy is desired. The private 
sitting rooms have electric fires, as well as a hot 
plate arranged on a sideboard to simplify service | 
arrangements. 

The tourist third cabins, a view of one of which is | 
given in Fig. 18, page 628, are, for the most part, 
lined as in the first-class cabins, save that the 
veneering is carried out in light oak, birch and lime. | 


officers, wireless operators, &c., with their own 
wardroom and pantry in the same house. The 


| chief engineer’s rooms and accommodation for the 


senior engineer officers are placed immediately 
abaft the first-class staterooms on the starboard 
side of B deck, the junior engineers and the engi- 
neer’s mess and pantry being on the deck below. 


A lift is fitted from the senior engineers’ rooms to 


the main engine room entrance on the E deck level. 
The quartermasters, seamen, boys, &c., are accom- 
modated on C deck forward; on the deck below are 
rooms for stewardesses, bandsmen, &c. Laundry 
staff and waiters have rooms on D deck aft. The 


Berths are fitted instead of beds, and very good | major part of the crew accommodation is, however, 
furniture is provided. The standard generallyis | situated on E deck along which is the working 


631 





‘EMPRESS OF BRITAIN.” 


CLYDEBANK. 


enerative 
er 
20,500 Sq: Fe. 





On the starboard side amidships are 
quarters for the boiler attendants, greasers, &c. ; 
The cabins for the third-class passengers are third-class cabin is shown in Fig. 19, page 628. | forward of it is waiters’ accommodation, and abaft 


rooms for cooks, bakers, &c. On the port side of 
the working passage are additional quarters for 
waiters, stewards, cooks, pantrymen, &c., while 
forward, adjacent to the crew’s kitchen, are mess 
rooms for petty officers, seamen, boiler attendants 
and wipers and greasers. 


SERVICE ARRANGEMENTS. 


| The service arrangements are particularly com- 
prehensive. The first-class and tourist third cabin 
class kitchens are combined in one area of 50 ft. 
square, situated between the corresponding dining 
saloons on D deck aft, while there is a separate 
kitchen on the same deck adjoining the third-class 
saloon. Flanking the main kitchen, which is elec- 
trically operated, there are numerous smaller rooms 
including a steam kitchen, vegetable preparing room, 
butcher’s shop, kitchen larder, scullery and con- 
fectioner’s shop, also cold pantries and their scul- 
leries, first-class meal bar, and silver and glass rooms. 
An extension of space on E deck below includes the 
bakery, and an additional butcher’s shop. A sepa- 
rate galley, on the working passage on E deck 
forward, is provided for the crew. The equipment 
for the whole of the kitchens and galleys has been 
supplied by Messrs. Henry Wilson and Company, 
Limited, of Liverpool. The completeness of the 
catering department is indicated by the provision 
of eight first-class deck or service pantries in addi- 
tion to the bars and pantries adjacent to the public 
rooms. Extensive provision stores are arranged on 
G deck aft, with two store hatches served by electric 
cranes on the weather deck. An electric lift provides 
direct communication between the stores and the 
main kitchen. The steward’s dry stores have a 
capacity of nearly 14,000 cub. ft., and for insulated 
stores there are 13 compartments with a total 
capacity of over 26,000 cub. ft. A well-equipped 
laundry is situated on the after end of C deck, the 
machinery for which has been supplied by Messrs. 





Isaac Braithwaite and Son, Ibis Works, Kendal. 
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lavatories, &c., are all connected to distinct systems | 
of trunking. A supply to fresh air by thermotanks 
is also arranged to the kitchens and pantries, mail 
and baggage spaces, steward’s stores, workshops, 
linen rooms, and the laundry. The fans have been 
specially designed to run silently. Each stateroom 
is also fitted with an oscillating type fan, made 
by Messrs. Veritys, Limited, of Birmingham. In 
addition to the warm air supply, all living spaces 
are connected with a two-pipe low-pressure steam 
system. This serves radiators in all the first class 
and tourist staterooms, and radiators in all the 
public rooms. In the crew’s spaces, continuous 
heating pipes are fitted. The first-class and tourist 
staterooms are also fitted with plugs, so that electric 
radiators can be used when necessary, and similar 
provision is made in the public rooms, and else- 
where. Natural air supply and light has been 
amply provided in the ship’s side rooms, as is 
indicated by the fact that about 1,000 circular or 
oval-type sidelights are fitted, apart from the 
numerous rectangular windows. 


Carco HANDLING AND Deck MACHINERY. 


So far, the passenger and crew accommodation | 
only has been dealt with, but there is, of course, 
provision for the carriage of general cargo. For | 
this purpose there are three holds in the fore part | 
of the vessel, while some of the lower *tween deck | 
spaces may also be so used. At the after end, the | 
No. 4 cargo hatch serves the insulated cargo spaces 
and the insulated provision stores, and the No. 5 
hatch leads to general cargo and baggage spaces. | 
For handling the forward cargo there are four 
5-ton derricks, each with a 3-ton electric winch, 
and two 3-ton derricks with 30-cwt. winches. 
Four 5-ton derricks and three 3-ton electric winches 
are fitted at the after hatches. The derricks, made | 
by Messrs. Stewart and Lloyds, Limited, Glasgow, | 
are all arranged to give an outreach of 11 ft. from 
the ship’s side. Two l-ton electric cranes, con- 
structed by Messrs. Babcock and Wilcox, Limited, 
Farringdon-street, London, also serve the after 
provision store hatch. Other deck machinery | 
comprises two cable and warping capstans forward. | 
The cable holders have vertical spindles with | 
warping barrels above, and are driven through | 
gearing by two 132-h.p. electric motors. For! 


'the deck below, being worked by motors situated 
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| mooring purposes there are two separate warping |and wireless office, with a course recorder in the 


| chart room. 

The draught of the vessel may be determined at 
any time by means of an indicator on the bridge, 
| while the alternative provision is made for sounding. 
| One of these is a Kelvite Mark IV pattern hand- 
sounding machine, the other is an electrical instru- 


capstans also forward, driven through gearing by 
a 94-h.p. motor. On B deck, aft, are placed four 
similar warping capstans. These are, however, 
unlike the forward capstans which are driven from 


on the same deck inside the after capstan house. | 








All the capstans were supplied by Messrs. Napier 
Brothers, Limited, Anderston, Glasgow. The motors, 
as also those for the winches and the steering gear, 
were supplied by Messrs. Laurence, Scott and Electro- 
motors, Limited, Norwich. There are three bower 
anchors, of a total weight of 27-5 tons, with 3-875-in. 


| ment of the echo-sounding type. This was supplied 
| by Messrs. Submarine Signal Corporation, 9%. 
Victoria-street, London, which firm has also supplied 
a submarine signalling outfit for the reception of 
warnings from underwater bell signals. A navi- 
| gational range-finder has been supplied by Messrs. 


| hydraulic cylinders, and one motor and one pump, 


| Barr and Stroud, Limited, 15, Victoria-street, 
and Sons, Limited, Netherton Ironworks, Dudley. | London. Messrs. The Electric Submerged Log Com- 
The anchors are stowed in recesses, as will be | pany, Limited, 119, Holland Park-avenue, London, 
seen in the bow view of the vessel in Fig. 27, | have supplied a Chernikeef electric log of the sub- 
Plate XL. | merged impeller type and registering distances up to 
| 10,000 miles. Two Trident logs, one of the electric 
|type and one non-electric, with the usual trailing 
The steering gear is placed in a compartment at |log, governor and recording apparatus complete 


stud chain cables, all supplied by Messrs. N. Hingley 


NAVIGATING APPLIANCES. 


|the after end of F deck. The gear is almost com-| the log outfit. There are two 18-in. searchlights. 
| pletely duplicated, there being two 160-h.p. electric | one on each side of the fore end of the captain’s 
|motors driving a Williams-Janney pump and two 


bridge. These have been supplied by Messrs. Sperry 
Gyroscope Company, Limited, 15, Victoria-street, 
London, as also were the gyro compasses. The other 
|compasses, the draught indicator and the Kelvite 
so that either or both motors and pumps may be | sounding machine were supplied by Messrs. Kelvin, 
used with either pair of cylinders. The gear is! Bottomley and Baird, Limited, Glasgow. The 
controlled from the navigating bridge by either of | telegraphs were furnished by Messrs. Chadburn’s 
two telemotor installations, each of which consists (Ship) Telegraph Company, Limited, Bootle. The 
of transmitting and receiving cylinders with inde- | wheelhouse steering telegraph has an 18-in. reply 
pendent lines of piping, in order to provide security | dial with a rudder reply pointer, and there is an 
in case of a breakdown of either set. Mechanical! 18-in. dial in the after wheel-house also. The 
control is provided from the compass platform and | anchor and forward docking telegraphs are twin 
from the after wheel house, while a handwheel is | 14-in. dial reply telegraphs, one dial having anchor 
fitted in the steering compartment. The steering | orders and the other docking orders. There is one 
gear and controls, with the exception of the electric | telegraph on the navigating bridge and another on 
motors, was made by Messrs. Brown Brothers, |the fore end of A deck near the anchor working 
Edinburgh. The navigating equipment is very/station. Two 18-in. twin dial reply telegraphs are 
complete. There is a Kelvite standard compass | fitted on the navigating bridge, one dial transmit- 
with azimuth mirror on the compass platform, | ting port orders, the other starboard orders. Two 
and Kelvite vertical card liquid steering com- | similar telegraphs are mounted port and starboard 
passes are placed in the navigating bridge wheel-| on the after docking bridge. 

house and in the after wheel house. There is also | ahaa, 

a master gyro-compass in the gyro-room on D/| Lire-Savinc EQUIPMENT. 

deck forward, with repeaters in the wheelhouse; The life-saving equipment complies with the 
and compass platform, and in the captain’s room | latest requirements of the Board of Trade and the 





sets of oil cylinders. In normal service, all four 





are in action, but the apparatus is interconnected 
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Canadian and United States laws for passenger 


steamers. There are 24 pulling lifeboats in all, 
18 being 30 ft. 10 in. long, and 6 being 25 ft. 2 in. 
long. There are also two motor boats 30 ft. long. 
All the boats were built by Messrs. Hugh McLean 
and Sons, Glasgow. All are double-skinned teak 
boats and are fitted with Lowndes hand grips and 
Ferguson releasing gear. The motor boats are 
fitted with a Parsons motor, capable of giving a 
speed of 8 knots. They are provided with a wireless 
installation, a direction finder and a searchlight. 
The boat launching gear consists of 22 sets of Welin- 
Maclachlan gravity davits, some of the boats being 
nested. Twenty sets of the davits are operated by ten 
15-brake horse-power Laurence, Scott motors, i.e., 
two sets per motor, the remaining two sets have 
one motor each. <A view of one of the boat decks 
is given in Fig. 28, Plate XL, from which it will be 
seen that the winches and falls are above the 
promenade under the boats. The total lifeboat 
capacity is 1,800 persons. Buoyant apparatus is 
provided for 25 per cent. of the total complement, 
in addition to the usual lifebuoys and lifejackets. 
Fire risk is guarded against by subdividing the ship 
above the bulkhead deck by fire-resisting bulkheads 
and doors, the woodwork in way of these bulkheads 
being of special timber subject to a fireproofing 
process. A fire detection and extinguishing system 
of the Lux Rich type has been fitted to the 
cargo holds and machinery spaces, and there is, of 
course, a full equipment of portable fire extinguishers. 


Martyn PROPELLING MACHINERY. 


We approach our description of the machinery of 
the Empress of Britain with the feeling that we are 
dealing with an example of modern marine steam- 
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engineering practice which will not improbably 
establish a record in economy of consumption and 
maintenance, and thus justify the admirably worked- 
out policy of the shipping company’s chief superinten- 
dent engineer, Mr. John Johnson. This view is 
supported by the fact that the passenger steamships 
of the Canadian Pacific Steamships Company, 
engined on generally similar, and then original, lines, 
have already set up a fine standard of performance, 
the Duchess class operating on an oil consumption of 
0-625 lb. per shaft horse-power-hour, and the 
Empress of Japan on one of 0-603 Ib. It is further 
strengthened by the fact that on a 12 hours’ trial 
of the Empress of Britain the oil consumption for 
all purposes worked out at the remarkably low 
figure of 0-57 lb. per shaft horse-power-hour. 

The builders of the hull, Messrs. John Brown and 
Company, Limited, have also constructed and 
installed the main propelling machinery, including 
the boilers, all under Mr. Johnson’s supervision. 
As already stated, the vessel has four propellers. 
Each propeller is driven by an independent set of 
single-reduction geared turbines of the Parsons type, 
situated in two main engine-rooms arranged fore 
and aft, the forward engine-room, between frames 
79 and 98, containing the sets driving the inboard 
propellers, and the after one, between frames 66 
and 79, those driving the outboard propellers. The 
inboard engines are designed to develop 21,000 
shaft horse-power each, and the outboard engines 
10,500 shaft horse-power each, giving a total output 
of 63,000 shaft horse-power continuously at sea 
in order to maintain a normal speed of 24 knots, 
which speed will enable the Southampton—Quebec 
voyage to be performed in five days, i.¢., an open- 
Atlantic passage of three and a half days. It does 


‘“EMPRESS OF BRITAIN.” 


COMPANY, LIMITED, ENGINEERS AND SHIPBUILDERS, CLYDEBANK. 
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not follow, however, that this speed will be invariably 
required during the winter cruising trips, and when 
a more leisurely pace is desirable, the ship will be 
steamed under the inboard engines only—that is, 
at two-thirds of the full designed power. The vessel 
will, under these conditions, be then virtually a 
twin-screw ship. It may be mentioned here that 
with all four engines running, and when loaded to 
her mean ocean displacement and all hotel services 
working, the vessel obtained a maximum speed of 
25-52 knots on the measured mile off Arran. With 
only the two inboard engines working, and the ship 
in the same condition, a speed of 22-6 knots was 
obtained. 

On the other hand, if an increase of speed above 
the normal is desired, the engines as a whole can 
be run with a 5-1 per cent. overload, that is, up to 
67,000 shaft horse-power, and this rating can be 
maintained for long periods. The inboard engines 
only are provided with astern turbines. These are 
capable of developing an aggregate of 33,600 shaft 
horse-power, 7.¢., 80 per cent. of the normal ahead 
power. The outboard engines are employed exclu- 
sively for ahead duty. In view of the different 
allocation of power to the inboard and outboard 
engines, the propellers are, naturally, of different 
dimensions. For the inboard engines they are 
19 ft. 3 in. in diameter by 19-ft. pitch, with an 
expanded surface of 148 sq. ft. and a projected 
area of 130 sq. ft. They rotate inwards, and, when 


developing the designed service power, they run at 
150 r.p.m., the turbine speed being 1,365 r.p.m. 
For the outboard engines the propellers are 14 ft. in 
diameter by 14 ft. pitch, the expanded surface being 
74 sq. ft. and the projected area 68 sq. ft., the respec- 
tive service speeds of the propellers and turbines, 
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in this case being 200 r.p.m. and 1,795 r.p.m. 
The outboard propellers rotate in an outwards 


direction, as will be clear from the position of the | bronze blades. 


leading edges seen in the stern view of the vessel 
given in Fig. 29, Plate XL. From this figure it will 
also be seen that the propellers are of the “ solid” 


type. They are of manganese bronze, and were | 
rotors have been dynamically balanced and, in | feature in the large hinged doors fitted to enable 


made by Messrs. Manganese Bronze and Brass 
Company, Limited, Caxton House, London. 

The general disposition of the main turbine sets 
is well shown in Figs. 23 to 26, Plate XX XIX. Each 
set consists of one high-pressure, one intermediate- 
pressure, and one low-pressure turhine working in 
series. The three units are arranged with their 
pinions disposed in a triangle round the main gear 
wheel, the high-pressure turbine in each set being 
at the top. This arrangement will be more clear 
from Fig. 25 and 26, and from Figs. 21 and 22, Plate 
XXXVIIL, the two latter figures showing the inboard 


|the low-pressure astern turbines each have two 
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i sq. ft., the tubes being 14 ft. 6 in. long, and each 
outboard one a surface of 9,600 sq. ft. with tubes 
11 ft. 6in. long. All the tubes are ? in. in diameter, 
and are made of cupro-nickel. They were supplied 
by Messrs. Allen Everitt and Sons, Limited. An 
impulse wheels with two rows each, in which the | external view of one of the inboard condensers is 
blades are of stainless steel. The whole of the | given in Fig. 34, page 630. This shows a particular 





blades of phosphor bronze. The low-pressure ahead 
turbines are also of the reaction type with phosphor- 
The high-pressure astern turbines | 
each consist of a three-row impulse wheel, while 


consequence, run without perceptible vibration. | any area of the tubes to be rapidly examined with- 
The low-pressure ahead turbines are of the double- | out having to remove the ends. They are tightened 
flow balanced type, and each of the other turbines is | on rubber rings, recessed into the ends, by means of 
fitted with dummy rings to reduce the end thrust | swivel bolts and dogs, a method of securing which 
arising from the difference in steam pressure between | permits a door to be opened in a few minutes. The 
the ingoing and outgoing ends. Michell thrust bear- | condensers are of the Weir regenerative type, and 
ings of the spherical-seated type are fitted to each | are in circuit with a Weir closed feed system, of the 
rotor to take up any axial thrust remaining. The | so-called internal capacity type, the whole forming 


casings are of cast steel in view of the high steam |a good example of a modern economical marine 
From the sections of one of the inboard 


temperature employed, cast iron, however, being | practice. boar 
used for the low-pressure casings. In each case the | condensers given in Figs. 35 and 36, page 630, it will 


and outboard sets, respectively, in process of erection | receiver pipes have been connected to the lower | be seen that it is of the two-flow pattern with a wide 
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halves of the casings in order to 
reduce the number of joints to | 
be broken when the top halves | 
require to be lifted. Any one of | 
the turbines can be cut out, if | 
found necessary at any time, by | 
means of emergency connec- | 
tions. In each set the high- | 
pressure turbine is fitted with an 
Aspinall governor combined with 
a fore-and-aft indicator and con- 
trol. The intermediate and low- 
pressure turbines have fore-and- 
aft indicators and controls only. 
The fore-and-aft indicators show 
any axial movement of the tur- 
bine rotors and, should the wear 
on the thrust pads make this 
movement excessive, the control 
comes into operation and shuts | 
off the steam supply. This is | 
also cut off should the oil pres- | 
sure in the lubricating system | 
drop unduly or fail entirely by | 
Cockburn-MacNicoll emergency 
shut-off valves. The governor, 
of course, also shuts off the 
steam should the turbine speed 
exceed a pre-determined limit. 
The main gearing is of the 
usual double - helical, single - 
reduction type. One of the 
wheels for the inboard engines 
is shown in Fig. 30, Plate XL. 
It is 14 ft. 6 in. in diameter with 
a face width of 4ft.8in. The 
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at the Clydebank works. In the inboard turbines, 





pinions meshing with it are all 
19? in. in diameter. The wheels 
for the outboard engines are 








smaller, being 11 ft. 34 in. in 
diameter, and having a face width of 26in. The | 


central passage down which the exhaust steam passes 
to reheat the falling condensate to approximately the 
temperature of the incoming steam. The usual air 
baffle plates are fitted. The bottom of the con- 
denser forms a condensate well of large capacity 
in which the water-level is maintained by a float- 
operated supplementary feed valve. 

The operation of the closed feed system will be 
best understood by a reference to Fig. 37, page 631, 
which gives a diagrammatic lay-out of the plant in 
the forward engine room. Commencing with the 
auxiliary feed tank in the bottom right-hand corner 
of the figure, it will be seen that the water is 
delivered to a cylindrical boiler, through a heater 
supplied with the greasy exhaust steam from the 
direct-acting auxiliaries, by means of a pair of direct- 
acting Weir pumps, with 8-in. by 10}-in. cylinders 
by 22 in. stroke. Each pump is capable of delivering 
53,000 lb. of water per hour at 12 double strokes 
per minute, with and against a boiler pressure of 
200 lb. per square inch. Float-operated automatic 
control gear is provided. The feed heater is of the 
Weir multiflow type with 123 sq. ft. of surface, and 
will raise the temperature of the feed water to 
220 deg. F., when heated by steam at 15 lb. per 
square inch pressure. The steam from the cylindri- 
cal boiler is delivered to an intermediate stage of the 
turbines and thence, of course, reaches the con- 
denser. The condensate is withdrawn by motor- 
driven pumps of the Pervac vertical two-stage type. 
there being two to each condenser, each pump can 
deal with 120,000 lb. of condensate per hour when 
drawing from a vacuum of 29 in. and discharging 
against a pressure of 25 lb. per square inch. These 
pumps are driven by 10-15-h.p. electric motors and 
deliver to a drain cooler of 460 sq. ft. of surface, 
designed for raising 200,000 lb. of feed water per 
hour from 82 deg. F. to 107-8 deg. F., when working 
under full power conditions, the heating medium 
being the drains from the primary heaters. After 
passing the drain cooler, the partially-heated con- 


for astern running, a high-pressure unit is provided | pinions of these engines are all 15} in. in diameter. | densate enters the suction pipes of four two-stage 


in the same casing as the intermediate ahead turbine 
and a low-pressure unit in the exhaust end of the 


low-pressure ahead turbine. This difference of | 


The reduction ratio in each case is, therefore, about | turbo-feed pumps, arranged in pairs, #.e., one working 
9 to 1. All the pinions are connected to the rotors by |and one stand-by, port and starboard. These 


flexible claw-type couplings. The gearwheels and | pumps are capable of handling 200,000 lb. of feed 


construction will be evident from a comparison of | pinions are enclosed in heavy cast-iron cases. _Imme- | Water per hour against a pressure of approximately 


Figs. 21 and 22. When running ahead, therefore, 
the main engines may be said to be working as 
three-cylinder machines, and when running astern 
as two-cylinder. The high-pressure turbines are 
all constructed to withstand a maximum working 
pressure of 425 Ib. per square inch and an initial 
steam temperature of 725 deg. F. These, however, 
are marginal figures, as they have been designed to 
develop both the service and overload powers when 
using steam between the limits of a gauge pressure 
of 375 lb. per square inch and an absolute pressure 
of 0-50 Ib. per square inch, with an initial steam 
temperature of 700 deg. F. The high-pressure 
ahead turbines are of the impulse-reaction type, 
having a two-row velocity wheel with stainless- 
steel blades and a reaction portion fitted with end- 
tightened blades of Monel metal. Nozzle-control 
valves are provided in order to obtain a gradual 
increase of power while maintaining as high a 
pressure as possible in the control chest for quick 
operation. 

The intermediate pressure ahead turbines are of 


diately aft of the gearing, on the main shafts, are the | 500 lb. per square inch. They take steam at the 
thrust bearings, which are of the Michell single-collar | main boiler pressure of 400 1b. per square inch and 
type. The tunnel shafting is carried in bearings of | temperature of 725 deg. Le and exhaust either to 
the Michel pivoted-pad journal type. The disposition | the main condensers, or against a pressure of 15 |b. 
of the shafting, tunnel, stern tube &c., can readily | pet square inch to the primary heaters. 

be made out in Figs. 38 to 41, page 632. The inner; The feed water discharged from the turbo-pumps 
shaft brackets consist of two steel castings connected | then passes through the primary and secondary feed 
together at the upper ends. The outer brackets | heaters, which are arranged in series, and is delivered 
are also steel castings attached to strong webs and | to high-pressure Yarrow boilers, one of which is 
partial bulkheads. The stern post is in three parts. |shown in the diagram near the cylindrical boiler. 


the lower portion being carried forward as a keel | 
casting. The sternpost and brackets, as well as a 
small casting for the fore-foot, were supplied by | 
Messrs. Thomas Firth and Sons, Limited, Sheffield. | 
The rudder frame and stock are of forged steel, and | 
were manufactured by Messrs. Darlington Forge 


Its admission is controlled by a reguiator of the 
Weir Contraflo type, which is float-operated and is 
very sensitive to small changes in the water level. 
The check valve which regulates the quantity of 
water passed is operated hydraulically by means of 
the discharge pressure of the pump, a steady and 





| continuous flow of feed being maintained through the 
| pumps at all rates of evaporation. The feed heaters 
CONDENSING AND FEED SysTEM. |are of the Weir Multiflow type, the primary heater 

The condensers are arranged underneath the | having 670 sq. ft. and the secondary heater 560 
low-pressure turbines, as will be evident from | sq. ft. heating surface. The former raises the water 
Figs. 21 and 22, and Fig. 33, page 629. Each | from 114 deg. F. to 230 deg. F., and the latter 


Company, Limited, Darlington. 


the reaction type throughout, with end-tightened | inboard condenser has a cooling surface of 20,700 | from 230 deg. F. to 320 deg. F., the steam being 
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bled from the turbines, at pressures of 30 lb. per 
square inch and 110 Ib. per square inch, respectively. 
The. secondary heater drains into the primary. 
The air and non-condensable gases are withdrawn 
from the condensers by means of Weir three-stage 
steam jet air ejectors, with cold sea-water circulation. 

The cross connections, drains to the main feed- 
water tank, &c., are also indicated on the drawing 
and require no detailed comment, but the method 
of retaining the water level in the condenser well 
may be briefly noticed. Should this level fall 
owing to a sudden demand by the feed pumps, water 
is drawn from the main feedwater tank into the 
condensers through the operation of the supple- 
mentary feed valves. The Weir regenerative 
condenser being very effective as a de-aerator, any 
water thus drawn up is completely de-aerated before 





entering the main circuit. The low oxygen content 
so obtained is of great importance from the point of 
view of corrosion. In the event of the water level | 
rising, the excess feed is withdrawn from the system | 
by float-operated overflow valves. The above | 
description applies to the forward, or inboard, | 
engine room, but a very similar closed feed 
system is also employed in the aft engine room. The | 
capacity of the condensers here, however, is only half 
that of the forward set, and the general scale | 
of the auxiliaries is correspondingly reduced. There 
is thus one extraction pump only for each condenser 
and one turbo-feed pump, with a stand-by set, 
serving the system. Again, only one set of primary 
and secondary heaters is provided, these being of the 
same dimensions as the heaters for the forward 
engine room. 

The main circulating pumps are all of the 
centrifugal type, 24 in. in diameter, with vertical 
spindle. Each is direct-driven by a 150-178 h.p. 
Laurence, Scott motor above the pump. The general 
appearance of the pumps is shown in Fig. 25, Plate 
xxxix, and Fig. 33, page 629. There are two pumps to 
each inboard condenser, 7.¢., four in all in the forward 
engine room, situated in the wings fore and aft, 
as indicated in Figs. 23 and 24. The outboard 
condensers have one pump each placed aft of the 
after engine room near the centre line. The pumps 
were made by Messrs. Drysdale and Company 
Limited, Yoker, Glasgow. The auxiliary condenser 
with 750 sq. ft. of surface, is situated in the forward 
boiler room, where it is grouped with the auxiliary 
hotwell tank, auxiliary Weir feed heater, with 123 
sq. ft. of surface, and auxiliary circulating pump and 
feed pumps. All these pumps are of the direct- 
acting steam-driven type made by Messrs. Weir. 
There is one circulating pump with 12 in. and 10} in. 
cylinders by 24 in. stroke, and two feed pumps, with 
Sin. and 10} in. cylinders by 22in. stroke. A few 
auxiliaries are situated in the machinery or auxiliary 
engine room forward of the forward engine room 
between frames 98 and 108. These are the primary 
and second inboard engine feed heaters already 
referred to, a Reavell auxiliary air compressor and 
two Stothert and Pitt oil transfer pumps. 


AUXILIARY ENGINE Room, &c. 


The chief purpose of this machinery room, a part 
section of which is shown in Fig. 31, page 629, is 
however, to house part of the electric generating 
plant. This part consists of four 450-kw. generators 
driven by four-cylinder, two-stroke Diesel engines, 
and supplied by Messrs. Fiat British Auxiliaries, 
Limited, 43, Albemarle-street, London. The 
remainder of the plant consists of two 800-kw. 





turbo-generators made by Messrs. British Thomson- 
Houston Company, Limited, Rugby. These are 
placed on platforms in the wings of the forward 
engine room, and are suppliec with high-pressure 
superheated steam from the main boilers. The 
sets are of the geared type, the generators running 
at 670 r.p.m. and the turbines at 6,000 r.p.m. 
They exhaust directly to the condensers. Other 
auxiliaries are distributed in the two main engine 
rooms in positions readily identified in Figs. 23 to 
26, and 32 and 33. There are, for instance, nine 
Drysdale Centrex 6-in. forced-lubrication pumps 
driven by 37-h.p. Laurence, Scott motors, and two 
motor-driven Vickcen centrifugal separators for the 
purification of the oil. Other electrically-operated 
pumps are eight 8-in. Drysdale general service pumps 
for bilge, ballast, sanitary, fire and wash-deck pur- 
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Main SwITCHBOARD Room. 


poses, three 3-in. Drysdale fresh-water pumps, and| ment with which these boilers are fitted. The 


an 8-in. bore by 7-in. stroke Carruthers fresh-water 
transfer pump, while four sets of turbine turning 
gear are, of course, fitted. It may be noted here 
that all the auxiliaries are not enumerated above. 

Abaft the after engine room in the shaft tunnel 
space, there are, as will be seen from Figs. 4 and 40, 
two other auxiliary rooms, one forming a well- 
equipped engineer’s workshop with the necessary 
machine tools electrically-driven, the other housing 
the refrigerating plant. The latter was supplied by 
Messrs. J. and E. Hall, Limited, Dartford, and 
consists of two electrically-driven CO, machines, 
each having its own condenser, evaporator and 
centrifugal pump. The plant maintains the appro- 
priate temperatures in the insulated stores, and 
also deals with the insulated cargo ’tween decks 
in spaces of about 24,000 cub. ft. capacity. Four 
centrifugal brine pumps are provided for cooling a 
number of cold cupboards throughout the vessel. 
A certain number of cold cupboard independent 
units of the Hallmark methyl-chloride and Electro- 
lux types have also been supplied. Particular care 
has been taken to secure effective insulation of all 
the cold spaces, and with that of the engine and 
boiler casings to prevent undesirable radiation 
of heat to the passenger spaces. 


BorterR INSTALLATION. 


The boiler installation is, in general, a develop- 
ment of those planned by Mr. J. Johnson for the 
Canadian Pacific vessels of the Duchess class and the 
Empress of Japan, in that the main steam supply 
is derived from high-pressure water-tube boilers, 
while cylindrical, or Scotch, boilers working at a 
lower pressure are fitted to provide steam for the 
make-up feed and for ships’ heating and other 
auxiliary purposes. The installation in the Empress 
of Britain is, of course, of larger capacity, than 
that of the vessels above referred to. It is arranged 
in two boiler rooms between frames108 to 134, and 146 
to 165, respectively, and the main installation con- 
sists of eight Yarrow water-tube boilers, and one 
Johnson water-tube boiler, all constructed for a blow- 
off pressure of 425 lb. per square inch and to give a 
superheat temperature of 725 deg. The two cylin- 
drical boilers are constructed for a working pressure 
of 200 lb. per square inch and are not fitted with 
superheaters. All the boilers are oil-fired and all 
have air heaters, those for the cylindrical boilers 
being part of the Howden forced-draught equip- 





arrangement of the boiler rooms is shown in Figs. 
42 and 43, page 633, and Figs. 44 and 45, page 634. 
The same principle of division of power adopted 
for the engines is extended to the boilers. Thus, 
six of the Yarrow boilers are situated in the after 
boiler room and normally supply the inboard 
engines in the forward engine room. The remain- 
ing two Yarrow boilers and the Johnson boiler 
are in the forward boiler room, and normally 
supply the outboard engines in the after engine 
room. ‘The latter boilers are, however, so con- 
nected that they can be used to supply the ahead 
or astern inboard turbines if necessary, or a combina- 
tion from both boiler rooms may be used. There 
are two main steam pipes from each boiler room, 
all the pipes being led to control valve chests 
situated at the main starting platform in the forward 
engine room. Any eight of the boilers are sufficient 
for the full power conditions, and cleaning may 
accordingly be carried out by rotation at sea. 
The two cylindrical boilers are placed in the wings 
at the after end of the forward boiler room. The 
boiler rooms are separated by fuel tanks extending 
between the watertight bulkheads at frames 134 
and 146. A central passage through the tanks 
permits communication between the rooms. 

The Yarrow boilers, which were constructed by 
Messrs. John Brown, under licence, to drawings 
supplied by Messrs. Yarrow and Company, Limited, 
Scotstoun, Glasgow, are of the double-flow, side-fired 
type, with one steam drum, three water drums and 
one superheater drum. They have an aggregate 
generating heating surface of 99,550 sq. ft., and are 
designed to evaporate 497,750 lb. of water per hour 
at normal load, .e., 5 lb. per hour per square foot of 
generating surface. Sectional drawings of one of the 
boilers are given in Figs. 46 and 47, page 635, 
and from this the general disposition and dimensions 
of the parts will be clear. The gases flow through 
both side banks of tubes and thence through a 
large vertical tubular air heater, the position of 
which is shown in Fig. 48. The hot air, after 
leaving the heater, flows down lagged air spaces 
behind the side refractory walls, underneath the 
bottom of the furnace, and thence to the burners. 
The boiler and superheater drums are all hollow- 
forged, with integrally-formed ends in accordance 
with the latest practice for high-pressure boiler 
work. 

The Johnson boiler, as may be inferred from its 
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draught fans, one to each main boiler, fitted in the 
uptakes above the air heaters. These fans can be 
by-passed when additional draught is not required. 
Two motor-driven 57-in. forced-draught fans are 
fitted for the two auxiliary boilers. All these fans 
were made by Messrs. James Howden and Company, 
Limited, Scotland-street, Glasgow. The ventilating 
fans in the boiler rooms comprise four inlet fans 
in the forward boiler room, five in the after boiler 
room and three in the forward engine room, all 
being 45 in. in diameter. There are also two 25-in. 
inlet fans in the forward engine room, four in the 
after engine-room, and two in the auxiliary engine- 
room. The exhaust fans comprise two 35-in. fans, 
in the forward boiler-room, one 35-in. and four | 
25-in. in the after boiler-room, and also two 45-in. | 
in the forward engine-room, and two 35-in. in the 
after engine-room, all supplied by Messrs. Thermo- 
tank, Limited, and all electrically driven. The oil 
firing system is, of course, steam operated, and is of 
the Wallsend-Howden type, and comprises in the 
forward boiler-room one double and one single 
pumping and heating unit for the main boilers, with 
4-in. and 6-in. cylinders and 7-in. stroke Weir pumps, 
and one double unit with3-in. and 44-in. cylindersand 
6-in. stroke pumps for the auxiliary boilers. Three 
double units are provided for the after boiler-room. 
The main units are, for the most part, situated in the 
longitudinal central space between the boilers. 
The large pumps have a capacity of 560 gallons of 
fuel oil per hour, and the small pumps 310 gallons | 
per hour. | 

To complete the account of the boiler-room aux- | 
iliaries, it may be mentioned that the forward 
boiler-room contains an 8-in. Drysdale emergency 
bilge pump, a Worthington oil-firing lighting-up 
set and a hoist, all electrically driven, a Carruthers 
12-in. and 13-in. cylinder by 12-in. stroke oil transfer 
pump, two evaporators and two distillers by 
Messrs. Liverpool Engineering Company, and one 
Carruthers filter, all steam-operated, as well as the 
auxiliary condensing plant mentioned elsewhere. 
The after boiler-room has one Stothert and Pitt oil 
transfer pump and one hoist, electrically driven, and 
one Todds oily bilge separator. A complete Lux CO, 
fire-extinguishing system is provided in the boiler- 
rooms, and in the auxiliary machine-room. In the 
passage way between the boiler-rooms is situated a 
pair of Weir hydraulic pumps, with 4}-in. and 13}-in. 
cylinders by 15-in. stroke, each capable of delivering 
40 gallons of water per minute at 33 double strokes 
per minute, against a pressure of 700 lb. per square 
inch. ‘These provide the power for operating 15 
of the watertight doors, the remaining 11 being 
hand-operated, there being 26 doors altogether in 
the 14 watertight bulkheads by which the ship is 
subdivided. 

With so much machinery aboard, the technical 
staff is necessarily large, and the duties of the 
senior engineer officers correspondingly onerous. It 
is a matter of common observation to those with 
any experience of a passenger steamer, that the 
so-called executive side of the ship’s personnel 
is chiefly credited with her efficient operation, the 
engineering staff being commonly regarded as a 
rough and somewhat greasy body of men whose 
functions are limited to keeping a fire alight and 
turning an occasional handwheel. We think this 
superficial view would be less generally held if figures 
were made. public from time to time as to the 
proportion of the two staffs in notable vessels, 
and we accordingly append an approximate analysis 
of the whole personnel in the present case. As 
already stated, the total ship’s complement of the 
Empress of Britain is 714. Of this figure, the 
navigating department claims 9 officers and 87 
deck ratings, the latter including baggage masters, 
masters-at-arms, &c., i.e, a total of 96. The 
engineering department exceeds this figure by 
more than 37 per cent., its total figure of 132, 
comprising 43 engineer officers, including electricians 
and sanitary engineers, while the engineering ratings 
number 89. The pursers, medical staff, and bands- 
men make up 39, while the catering department 
accounts, by a figure not falling far short of 450, 
for the remainder of the total. The last figure 
strikingly indicates the lavish manner in which 
the material comforts of the passenger are provided 
for, as distinct from the safety and convenience 
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MESSRS. THE MARCONI INTERNATIONAL MARINE COMMUNICATION CO., LIMITED, LONDON. 
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WIRELESS TELEPHONE RECEIVING Room. 
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arising from the work of the navigating and engineer- 
ing departments. 


Evectric PowrER System. 


The system of electric power control and distribu- 
tion adopted may be termed unique, and such 
precautions to secure a continuous supply under 
the most abnormal conditions have been taken as 
to render it practically infallible. There are two 








WIRELESS TELEPHONE TRANSMITTING Room. 


main switchboard rooms situated above the auxiliary 
machinery room, one in the centre and one on the 
starboard side. A view of the former is shown in 
Fig. 55, page 638. They are separated by a water- 
tight compartment, and the outer room has a 
similar compartment between it and the ship's 
side, a precaution which reduces the danger of 
damage due to collision to a minimum. Either of 


ithe switchboard rooms can supply current to any 
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part of the vessel. The main scheme of distribution 
is on the ring-main principle. Two of the Diesel 
sets and one turbo set feed into the port gene- 
rator switchboard, and the other three sets into 
the starboard main-generator board. Bus-bar 
coupling switches permit all six generators to feed 
into a common ’bus-bar, or secure the isolation of 
the three port from the three starboard generator 
panels. In like manner, isolating switches on both 
main generator switchboards, each 14 ft. long, 
control the supply to the main feeder switchboards, 
each 15 ft. long, which, again, have ’bus-bar coupling 
switches to isolate or make common their *bus- 
bars. In case of emergency, therefore, either the 
port or starboard main board can supply port or 
starboard main feeder switchboards separately or in 
common throughout, and either of the main genera- 
tor or feeder switchboards can be made “ dead” 
and safe for working during repairs, adjustment or 
cleaning operations, without interference with the 
ship’s normal supply. 

The main feeder switchboard gives a dual supply, 
i.e., port and starboard feeds to four ring mains of 
400, 800, 1,000 and 1,200 amperes, and also four of 
1,500-ampere capacity each, respectively. A direct 
supply is given to the steering motors, engine and 
boiler-room lighting, and circulating pumps, &c. 
There are several auxiliary feeder and sub-distribu- 
tion switchboards in the various ring main circuits 
receiving supply from the main feeder switchboard, 
and feeding to over 220 distributing points. For 
emergency purposes there are two 75-kw. paraffin 
generating sets, which are controlled from an 
emergency switchboard along with the panic- 
battery supply. The purpose of the latter is to 
maintain a supply to the boat, navigating, instru- 
ment and police lighting for the period which might 
elapse between a complete shut-down of the main 
generators and the starting up of the emergency 
generators. The operation is wholly automatic, the 
panic-battery coming into use by means of a change- 
over switch functioning on the failure of the voltage 
on the main ’bus-bars. The battery, through a 
separate charging board and charging motor- 
generator set can be charged from both the main 





ebony Sindanyo, a synthetic material, produced by 
Messrs. Turner’s Asbestos Cement, Limited, Trafford- 
park, and less than half the weight of enamelled 
slate. The control equipment of the vessel, in view 
of the great use made of electric motors in the 
numerous auxiliary services, is naturally of con- 
siderable importance, but in spite of this, only 
general reference to it can be made here. It is, in 
the main, supplied by Messrs. Brookhirst Switch- 
gear, Limited, Australia House, London, and Messrs. 
Allen West and Company, Limited, Brighton, being 
of these firms’ standard marine type embodying 
special features required by the Steamship Company, 
such as isolating switches on each control panel 
and emergency operation for the  electrically- 
operated circuit-breakers. The control gear of the 
main circulating pumps is designed to withstand 
heavy continuous vibration, and to be unaffected by 
the rolling of the ship. The forced lubrication 
pump starters operate in conjunction with separate 
shunt regulators, which are mounted on the engine- 
room control boards, so that the speeds of the pumps 
can be regulated from that point. 

The lighting equipment, for which, as well as the 
luminous bell and fire-alarm systems, Messrs. The 
General Electric Company, Limited, Kingsway, 
London, have been responsible, may here be noticed. 
The first is unusually extensive and employs some 
22,000 Osram lamps, for both general utility and 
decorative lighting, the latter including flood- 
lighting for the funnels and certain windows and 
coloured lamps for deck gala purposes. The search- 
lights and the lighting of the tennis court have 
already been referred to. The public room and cabin 
lighting is remarkable for the variety and artistic 
character of the different fittings. The cabin call-bell 
system consists of red and green lights outside each 
door with additional units in the alleyways and 
sectional indicators for the stewards. The lights 
when put into operation by the appropriate push- 
buttons in the cabins continue to glow ‘until can- 
celled by the re-setting device outside each door. 
The fire-alarm system is of two types, one, manual, 
can be used by the breaking of a glass and the 
operation of a push; the other, automatic and 


and emergency generators. Discharging arrange- | installed in the public rooms, is operated by means 
ments are also provided for maintaining efficiency | of thermostatic controls. Each system signals to 


over the normal out-of-use periods. The battery 
is situated in a special self-contained apartment, 
and consists of 180 nickel-iron alkaline cells, of a 
capacity of 220 ampere-hours, made by Messrs. 
Batteries, Limited, Redditch. 

In order to maintain the main supply in the event 
of abnormal conditions, the main circuit-breakers 
on the generator switchboard panels are fitted with 
special instant-action emergency overload trip re- 
lays. These operate at a predetermined load to 
trip out certain selected feeder circuits of secondary 
importance, thereby relieving the generators of 
a large proportion of their load. If, therefore, a 
generator should shut down involuntarily when 
running in parallel with other generators, the possi- 
bility of the circuit breakers of the machines re- 
maining on the bar being tripped out due to over- 
loading is eliminated. Whenever the emergency 
trips operate, an audible alarm and signal-lamp 
indication are given. The normal overload trips 
have a time lag of 20 seconds, and an automatic 
dead short release which opens the circuit breakers 
at 4 to 5 times full-load current. To meet the very 
considerable demand for low voltage supply for 
the extensive telephone, cabin-bell and fire-alarm 
systems, &c., a separate switchboard is installed, 
supplied by either a motor-generator set or duplicate 
storage batteries. The latter, each of which con- 
sists of 14 cells having a capacity of 100 ampere- 
hours at the 10-hour rate of discharge, were supplied 
by Messrs. Chloride Electrical Storage Company, 
Limited, Manchester; they are charged from the 
motor-generator set. This was manufactured by 
‘lessrs, Crypto Electrical Company, Limited, Willes- 
den, and in order to meet the double purpose which 
‘t serves, the generator runs with a shunt winding 
when charging, and compound winding when 
charging the switchboard. The feeder circuits are 
protected by double-pole fuses. 

The whole of the switchboards, 21 in number, 
were manufactured by Messrs. Whipp and Bourne, 
Limited, Manchester, the panels being made of 





the officer of the watch on a luminous indicator, 
and, in the case of the manual type, telephonic 
communication can be established from the push 
originating the alarm to the bridge. by means of 
hand-combination telephones, which are kept in the 
fire alarm indicator for this purpose, and need only 
be plugged into a jack incorporated in each push. 


WIRELESS EQUIPMENT. 


As a connecting link between the varied provi- 
sions made for passenger and the electrical equip- 
ment of the ship, in that it contributes to the social 
amenities, as well as embodying the latest practice 
in marine wireless equipment, is the installation pro- 
vided by Messrs. The Marconi International Marine 
Communication Company, Limited, Marconi House, 
Strand, London, W.C.2. The outstanding section 
of the wireless equipment is the short-wave tele- 
phone installation. Passengers can speak from the 
ordinary cabin telephones, as these are connected 
to the wireless telephone through the ship’s manual 
switchboard. The apparatus is designed for quick 
adjustment to the wavelength best suited to the 
atmospheric conditions of the moment, and is 
capable of communicating directly with any country 
having suitable terminal facilities, and of making 
use of the land line or wireless telephone connec- 
tions from such countries. A passenger may, in 
this way, using London as the connecting link, 
communicate with practically any telephone sub- 
scriber in Europe, or via New York, secure a tele- 
phone service to Canada, the United States, Mexico 
and Cuba. The operating motor-generator sets are 
installed in the centre main switchboard room, and 
are shown in Fig. 56, page 639. 

The broadcasting equipment includes 11 loud- 
speakers for the public rooms and decks, and two 
small sets for de luxesuites. To permit of.a variety 
of programme, three sources of supply are available. 
Microphones can be plugged in in selected places to 
relay the ship’s orchestra, concerts, &c.; a special 
type of wireless receiver will provide land broadcast 





programmes as they become available ; and gramo- 
phone records will relieve the orchestra when 
necessary, supply dance music, and so forth. The 
main amplifier, wireless receiver, double-table 
gramophone, and a motor generator are accommo- 
dated in the band repeater room, and microphone 
points are installed in the ballroom, lounge, and 
first-class dining saloon. Announcements can also 
be made through a microphone in the band repeater 
room. The loudspeakers installed in the public 
rooms of all three classes are designed to harmonise 
with the different styles of decoration adopted, and 
each is provided with a local volume control. 

A 2-kw. valve transmitter for long-wave telegraph 
transmission is augmented by a 2-kw. short-wave 
installation, and selective receivers are installed 
to ensure good reception over the complete band 
of wavelengths of service to the ship. The short- 
wave installation enables communication to be 
maintained over long distances with stations. out 
of range of the long-wave transmitter, and will 
facilitate the exchange of telegrams directly with 
the country of origin or destination, thus affording 
considerable economies. The wireless equipment is 
housed in four large cabins, three of which are on 
the top deck. The long and short-wave telegraph 
installations and a broadcast receiver are in a cabin 
just aft of the bridge. Between the first and second 
funnels is that for the receiving telephone apparatus, 
while the telephone transmitting cabin is between 
the second and third funnels. A view of the interior 
of the former is given in Fig. 58, page 640. In front 
of the operator’s chair is the monitoring switchboard 
controlling the terminal equipment panels on the 
left, to which is connected the wireless receiver on 
the right. The monitoring switch is connected to 
the ship’s telephone system as described above. 
The telephone transmitting gear is seen in Fig. 59, 
page 640. The main switchboards and rectifying 
units are on the left, and the modulating and oscilla- 
ting units on the right. The various aerials are 
carried from both mast heads, and also between the 
masts. A wireless telephone aerial is shown in 
Fig. 57, page 639. It is provided with a special type 
of junction box connecting the aerial with the 
copper-tube feeder system to the transmitter. 
This arrangement prevents any loss of power and 
allows the aerial to be rigged at some distance from 
the transmitter. The band repeater equipment is 
situated in a special room near the first-class dining 
saloon. The Marconi direction finder, having a 
fixed-frame aerial, and fitted with a gyro-repeater, 
has been referred to elsewhere, as has the wireless 
lifeboat equipment. Emergency equipment is, of 
course, provided. 

We conclude our account of this fine example of 
British shipbuilding by the comment that an inspec- 
tion of the vessel confirms the opinion which may 
be formed from an examination of her plans, that in 
every department and activity there is something 
novel and progressive and her effect on the patron- 
age of the Line will be watched with interest. 





INDUSTRIAL ExHIBITION, PEKING.—It is stated in a 
recent issue of The Chinese Economic Bulletin, that it has 
been decided to hold an International Industrial Exhibi- 
tion in Peking (now called Peiping). The date of opening, 
which was first given as ran 1932, will, in all 
probability, be postponed until April, 1933. The function 
will take place in the former Summer Palace, the Temple 
of Agriculture, and in special halls to be erected. Dr. 
H. H. Kung, Minister of Industries, is taking a leading 
part in the preliminary organisation of the Exhibition. 





RoTHERHAM InpDUSTRIES.—Rotherham, a town of 
68,000 inhabitants, is situated at the southern extremity 
of the great South Yorkshire coalfield. The district is 
also rich in fire-clays, ganisters, dolomite and other 
refractories and products required in the iron and steel 
industries. With the object of giving information 
regarding the advantages which the town and district 
have to offer to manufacturers and producers, who 
contemplate the establishment of new works, The County 
Borough of Rotherham Development Committee has 
recently published an interesting illustrated brochure, 
entitled Industrial Rotherham. This deals in some detail 
with the water, gas and electricity supplies of the town, 
and its local industries, labour resources, railway and 
canal facilities, passenger and transport services, munici- 
pal housing and available sites for development. The 
language used in the publication is always clear and 
concise, the aim being to give succinct information on all 
matters likely to be of interest to outside inquirers. 
Copies of the pamphlet may be obtained on application 
to The Town Clerk, Rotherham. 
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CORROSION IN TANKS AND 
TANKERS 


Tuis question of corrosion in tanks and oil tank 
vessels is one which is causing more trouble and 
expense to those responsible for the upkeep of ships 
than any other, and is foremost in the minds of all 
in any way connected with our great tanker fleets. 
While there is no subject on which information is 
more eagerly sought, there seems at the same time 
to be a certain want of response in making available 
the results of experience, for the common benefit ; 
hence the paper on “ Corrosion in Tanks and Tan- 
kers,” read recently by Mr. J. Foster King and 
Mr. J. L. Adam, before the North-East Coast 
Institution of Engineers and Shipbuilders, was 
doubly welcome. Especially must this have been 
so on the North-East Coast of England, which is 
the home of oil-carrying ships. 

The rate of wastage in ordinary cargo-carrying 
vessels has for many years been accepted as being 
simply in the natural course of events, and while 
the usual precautions regarding ventilation and 
drainage are generally carefully attended to in 
most ships, there is a considerable divergence of 
policy amongst owners with regard to the upkeep 
of their fleets. In many cases, corrosion is guarded 
against with extreme care, and a great deal of 
money spent on scaling rust, cleaning and painting, 
but in others nothing is done beyond the bare 
minimum required by the classification societies, 
at their periodical surveys, which take place every 
four years. This is by no means, as a rule, the result 
of sheer neglect, but is the outcome of a deliberate 
policy, it being considered more profitable to run 
these ships as hard and continuously as possible, 
with the minimum amount of supervision, current 
expense, and detention in port. 

British shipowners have very frequently sold 
their vessels when 12 years old, an age at which 
expensive repairs frequently become imperative, 
either for breaking up or perhaps too frequently for 
employment by the foreigner. This country has 
often been blamed by overseas critics for producing 
land machinery and equipment of too solid and 
durable a nature, and for a consequent reluctance 
to scrap antiquated plant, but this is certainly 
not the case with regard to our merchant fleet. 
Rapid and continuous progress in naval architecture 
and marine engineering places a new ship in a very 
advantageous position compared with one built 
12 years previously, so that the part which corrosion 
plays in promoting shipbuilding and the modernisa- 
tion of British shipping in particular is not wholly 
to be deplored. 


The weight and thickness of steel hulls has been 
very much reduced in recent years in accordance 
with the ever closer and more refined application 
of scientific methods to shipbuilding, with, of course 
a corresponding effect upon their durability. In 
particular, bottom and side plating is now much 
lighter than formerly, and frames and beams are 
formed of deeper and thinner sections. The 
authors of the paper we have referred to have 
always been in the very van of progress in effecting 
these scientific improvements. While, as has been 
seen above, the status quo is pretty generally accepted 
as regards cargo ships, this is far from being the case 
with regard to tankers. The confusing and contra- 
dictory results of experience, the fact that appa- 
rently similar causes do not appear to lead to similar 
results in the form of corrosion, naturally tend to 
make superintendents rely on their own individual 
experiences in particular cases, and to disregard 
entirely any other apparently different results, even 
when they may be aware of the latter. 

Experience in many other fields of scientific 
research has shown that one of the most fruitful 
sources of knowledge is the patient disentangling of 
apparently contradictory evidence and the gradual 
narrowing of the range of investigation until the 
reason searched for is isolated. Some time has 
elapsed since the committee of Lloyd’s Register of 
Shipping expressed their concern at the condition 
of affairs which obtains, and their naval architec- 
tural and metallurgical experts have been giving 
it their diligent and methodical attention. As 
the great majority of tankers are classed with this 
world-wide institution with its unique opportuni- 
ties for obtaining and assimilating information, 
there is therefore good reason to hope for a con- 
siderable addition to our common knowledge on 
this all-important subject. At the same time, 
the fact must not be lost sight of that at the best, 
the utmost that can be expected is a certain amount 
of retardation in the rate of wastage, and that 
with the ordinary quality of mild steel used in 
shipbuilding, this must always be relatively great. 
It is almost impossible to conceive of worse con- 
ditions for causing corrosion, than those under 
which tankers have to suffer even if they were to be 
specially selected with that end in view. 

It is well known that material which is highly 
stressed is more liable to corrosion than that 
which is not so situated. Tankers are peculiarly 
liable to these conditions partly owing to the fact 
that the weight of the cargo is borne by the rivets 
in the first place, and not by the main framework 
of the ship as in an ordinary cargo carrier, and also 
to the large unbalanced forces acting on the boun- 
dary surfaces of the tanks, and the shocks caused 
by the surging oil in a seaway. Oil is also of a most 
penetrating nature. While in an ordinary ship the 
action of water is not altogether harmful, as it tends 
to bind up and harden the riveted joints by the 
action of rust, in a tanker a kind of vicious circle 
exists, rust being first caused by the action of 
water, and then removed by the oil, leaving a fresh 
surface exposed to rust. The efficiency of ordinary 
riveted joints is largely increased by the friction 
between the riveted surfaces, but the tendency 
of oil is to remove or reduce this, leaving the unaided 
rivets exposed to corrosion and increased shearing 
stresses. In some cases a certain amount of what is 
known as “pickling” has been found to have a 
good effect both in tankers and ordinary cargo 
carriers. After a very limited amount of corrosion 
has taken place, in the form of grooving or pitting, 
the surfaces have been very thoroughly cleaned by 
scaling, and particularly by the use of wire brushing. 
In the case of tankers, they have then been put into 
the heavy oil trade for a time, with a marked 
reduction in corrosion during their subsequent 
career. 

Light oils cause more wastage of steel than heavy 
oils and it is stated that benzol or petrol do not 
themselves attack steel, but remove the thin films of 
oil or grease which appear to exist on the surface of 
every plate, and which act as a protective coating 
in preventing water from coming into close contact 
with the steel. Once this is removed water 
attacks the plates much more rapidly. There is no 
present solution of the problem, except the use of 





special steels, the type of corrosion having been 








found to be water corrosion. Any of the ordinary 
corrosion-resisting steels are out of the question on 
the score of cost. There is room for improvement, 
however, in the disposition of the steel material 
by the shipbuilder, and in the area of surface 
exposed to corrosion. In a usual fair-sized tanker, 
there would be no less than about 10,000 sq. ft. 
of bracket area exposed to corrosion (or 20,000 sq. ft. 
taking both sides of the brackets). The whole of 
this could be eliminated if the most modern form of 
construction were employed. Cofferdams again 
give a great deal of trouble, and the horizontal 
shelves and girders used trap a lot of gas. They could 
be made much safer, and much money could be 
saved on their upkeep, if their stiffening were 
arranged entirely in the vertical direction, the 
members being braced together from side to side. 








LONG - SPAN BRIDGES IN 
REINFORCED CONCRETE. 


IN our issue of October 18, 1929, we described 
a remarkable reinforced concrete bridge erected 
across the river Elorn at Plougastel, to the design 
of M. Freyssinet. Included in the structure were 
three spans, each of 590 ft. in the clear. The 
bridge carries a single line of standard gauge railway 
and a 30-ft. roadway. 

At the site in question, the river Elorn is tidal, 
which added to the difficulties to be surmounted, 
yet the total cost of the structure was only some 
180,0001. This low cost was attributable not only 
to excellence of the design, but also to the excep- 
tional ability and ingenuity displayed in the 
conduct of its erection. M. Freyssinet’s views on 
long-span bridges must, therefore, be taken very 
seriously, even should they be at variance with those 
hitherto held by most specialists in bridgework. 
In a paper read last July before the Soc. des Ing. 
Civils de France, M. Freyssinet maintained that 
spans of more than 3,270 were practicable in rein- 
forced concrete and that they would cost less to erect, 
less to maintain, and be stronger than the suspension 
bridges now favoured for exceptionally long spans. 

In a paper recently read before a meeting of the 
British Section of the Soc. des Ing. Civils de France, 
Mr. T. J. Gueritte, B.Sc., M.L.Struct.E., discussed 
the above claims. He called attention to the 
remarkable improvement effected during the past 
thirty years in the quality of cement. In 1898, for 
example, an average tensile strength of 475 Ib. 
per square inch at seven days’ age was considered 
satisfactory for neat cement. In 1928, the figure 
had risen to 725. Similarly, tests of | to 3 cement 
mortar averaged 250 lb. per square inch in 1898, 
and 400 Ib. in 1928. In the former year, moreover, 
concrete cubes showing an average compressive 
strength of 2,500 to 3,000 lb. per square inch when 
twelve months old were regarded as quite good, but 
by 1910 Mr. Freyssinet, by careful selection and 
grading of his materials had raised this figure to 
7,000 Ib. per square inch. To-day, about double this 
crushing strength is secured in the manufacture of 
pre-cast concrete members, vibration being used to 
increase the density of the concrete and to eliminate 
minute cavities. In the case of the Plougastel 
bridge a crushing strength at 90-day tests, of 4,250 Ib. 
per square inch was guaranteed, but was not 
attained until the sharp crushed quartzite, used as 
aggregate, was diluted with sand. This sand had 
rounded grains of very uniform size and about 
1 mm. in diameter. With this addition, crushing 
strengths averaged 5,673 lb. per square inch at 
90 days, and 6,700 lb. per square inch at 12 months. 
The concrete in question was practically a 1: 14:3 
mix, and it was rammec into the moulds. 
In the actual construction of the Plougastel 
bridge pneumatic vibration was employed, and 
M. Freyssinet’s measurements indicate that, in this 
case a strength at twelve months of 8,500 lb. per 
square inch was attained. By reinforcing the 
concrete with steel rods set perpendicular to the 
direction of the thrust, so as to reinforce it trans- 
versely in two directions, the compressive strength 
can be enormously increased. With a 5 per cent. 
reinforcement of this type, using special steel for the 
rods and carefully selected cement and aggregate, 
M. Freysinnet claims that a crushing strength of 
42,000 Ib. per square inch can be relied on, and for 
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this a working strength of 14,000 lb. per square inch 
was suggested. He advocated also the use of 
timber centres, but maintains that as ordinarily 
constructed such centres fail to make the best use 
of the material. Wood, he points out, resembles 
concrete in as much as its strength in a direction at 
right angles to an end-thrust is small. Hence, 
jointing surfaces should be very long, and the 
constituent elements numerous and of small scant- 
ling. At Plougastel the flanges of the centering 
used were built up of 3-in. by 8-in. battens, which 
were simply nailed together. Consecutive battens 
were erected with a small interspace between their 
abutting ends, and this interspace was filled in 
with cement. Two layers of planking laid criss- 
cross and making an angle of 45 deg. with the battens 
were nailed to the upper surface of these. M. 
Freyssinet calculations indicate that centres of this 
kind could be used for spans of as much as 6,000 ft., 
and he has worked out a complete scheme for a 
span of 3,270 ft. Supposing rock abutments to be 
available he claims that a reinforced concrete bridge 
of 3,270 span could be built for about one-half the 
estimated cost of the Hudson river suspension 
bridge, which is now in course of erection, and its 
factor of safety would be twice as high. 








THE SUEZ CANAL DUES. 


THE agitation which has arisen in this country 
for a reduction in the Suez Canal dues, and which 
has primarily been conducted by the Liverpool 
Steam Ship Owners’ Association, was replied to on 
behalf of the British directors in a letter from Lord 
Inchcape to the secretary of the association on the 
1lth inst. Although it has little relevance to the 
present controversy, Lord Inchcape makes a good 
debating point in his historic survey of the enter- 
prise, in which he points out that the canal in its 
initial stages was consistently opposed by Great 
Britain, and that not a single share was applied 
for from this country. Although work on the 
canal was started in 1859, the Sultan of Turkey, 
under diplomatic pressure from Great Britain, 
refused confirmation of the concession to the 
company until 1866. The company’s position was 
only finally established owing to the personal inter- 
vention of Napoleon III. The historic purchase of 
44 per cent. of the shares by Disraeli did not take 
place until 1875, by which time, presumably, opinion 
about the value of the canal had changed in this 
country. Although any moral effect of the early 
opposition may be considered to have been wiped 
out by this purchase, none the less, as Lord Inchcape 
points out, this country, as a shareholder, has not 
been treated badly. The shares cost 4,000,000/., 
and up till the present 35,000,000/. have been paid in 
dividends, free of French taxation. All other 
shareholders are subject to tax deductions at the 
source. 

As we pointed out in our leader in our issue 
of April 10, however, the reason for buying the 
shares was not to participate in large dividends, 
but to protect ourselves against possible military 
or commercial dangers, and Lord Inchcape comes 
nearer to a reply to the present agitation when he 
points out that in the last ten years the dues have 
been gradually reduced from 8-50 frances to 6-65 
francs for loaded ships and from 6 francs to 3-325 
francs for vessels in ballast, and that continuous 
improvements have been carried out in deepening, 
widening and straightening the canal, and so facili- 
tating the passage of ships. He states that since 
1883, while the increase in dividends has given the 
shareholders 59,000,000/., the reduction in dues has 
given the shipowners 60,000,000/. While, since 
1920, the shareholders have received an increase in 
dividends of 13,700,000/., the shipowners have gained 
11,700,000/. by reduction in dues. The canal, like 
other enterprises, is feeling the effect of the bad 
trade throughout the world, and during the eight 
months ending on April 30 of this year the traffic fell 
by 1,456,000 tons. Probably the strongest point 
made by Lord Inchcape is that the concession from 
the Egyptian Government comes to an end in 1968, 
so that the shareholders have to provide amortisa- 
tion with this in view. ‘‘ The dividend for 1930 will 
have to be slightly reduced from that paid in 1929.” 





In this last phrase it would appear that Lord 








Inchcape goes a long way to justify the criticism 
of the company which has been made. Shipowners 
throughout the world, almost without exception, 
have to contemplate something much more serious 
than slightly reduced dividends. In the present 
state of world trade every possible economy must 
be considered and made, and there is every justifica- 
tion for shipowners, representing companies many 
of which are likely to pay no dividend, attempting 
to obtain some concession from a company which 
admittedly will pay a very large dividend, even after 
a slight reduction. It is satisfactory to learn that 
the dues are never a closed question, that negotia- 
tions are always open, and that in Lord Inchcape’s 
opinion, working on ordinary lines, “ some further 
reduction will be agreed to by the board to take 
effect as soon as the appropriate circumstances 
arise.” In the interest of a sorely pressed industry, 
it is to be hoped the appropriate circumstances will 
not be long delayed. 








NOTES. 


JAMES BRINDLEY. 


A CORRESPONDENT has called our attention to the 
fact that there appears to be no appropriate monu- 
ment or memorial to the memory of James Brindley, 
whom Smiles rightly called ‘‘ the first English canal 
engineer,’ and whose first important canal has 
long since been the property of the Manchester 
Ship Canal Company. Though Brindley was not 
the first in England to make a canal, it was the 
construction by him of the Duke of Bridgewater’s 
canal from Worsley to Manchester with its exten- 
sion to Runcorn, which opened the great era of 
canal construction in this country, and Brindley 
himself, during the latter part of his life, built over 
300 miles of canals. His work was of such out- 
standing importance that he might well be called 
the Stephenson of the Canals. His whole life was 
that of a pioneer, and the engineering world is 
under a great debt to Smiles, through whose pains- 
taking research so many interesting details of 
Brindley’s career have been preserved. Born in 
Derbyshire in 1716, with no advantages of birth and 
education, Brindley, by the age of forty, had made a 
great reputation as a millwright, and at Leek 
possesseda flourishing business. It was not until 1759 
that he became associated with the Duke of Bridge- 
water, but from then onwards, till his death in 1772, 
at the age of fifty-six, canal construction occupied 
most of his attention. He died at his house, 
Turnhurst, on the outskirts of Stoke-on-Trent, and 
was buried at New Chapel close by. His widow, who 
was only twenty-six when he died, afterwards became 
a Mrs. Williamson, and Brindley’s tomb, we under- 
stand, has recently been put in order by her descend- 
ants. His house, Turnhurst, however, has become 
derelict. Surrounded by pit mounds and rough 
farm land, what was once a pleasant country estate is 
now aratherdreary scene. With the changes which 
are bound to come will pass one of the links with 
the great Eighteenth Century engineer. While his 
canals exist Brindley will never be counted as one of 
those ‘“‘ which have no memorial,’ but some may 
think that his achievements should be recorded on 
some public monument. His name, it may be 
recalled, is, like those of Smeaton, Arkwright, Watt, 
Rennie and others, to be seen on the walls of the 
theatre of the Institution of Civil Engineers. 


Motor Ractna TRACK ON THE WASH. 


The ordinary member of the general public is 
perhaps inclined to regard motor-car racing as a 
somewhat dangerous and decidedly expensive 
form of sport, appealing in the main to the more 
sensational newspapers, and to think that such 
activities have very little real value, commercial or 
otherwise. As a matter of fact, this form of acti- 
vity has a more serious side, in that it provides an 
excellent method of testing out the engines and other 
parts of the cars used under “ overload ” conditions, 
and of obtaining data which may be usefully applied 
in the design of vehicles that it is intended shall 
be utilised under less exceptional circumstances. 
From this point of view it is unfortunate that it is 
by no means easy to find sites on which such tests 
can be carried out. The famous track of sand 
at Daytona Beach, Florida, can only be utilised 














- SS ee ae 











MAY 15, 1931.) 


when the weather conditions are favourable. It 
is also inaccessible and necessitates considerable 
outlay for policing and other services, while there 
are similar disadvantages at the other places at 
which motor racing has hitherto been carried out. 
Considerable interest, therefore, attaches to the 
proposal of the Automobile Racing Association, 
22, Surrey-street, London, W.C.2, to establish a 
racing track fifteen miles long and 200 yards wide, 
to the north of the Wash in Lincolnshire, and on 
a line running roughly parallel to that joining Boston 
and Skegness. The construction of this track will 
enable high-speed motor racing to be carried on 
without the limitations imposed by the restrictions 
of any authority; in addition, it is proposed to 
establish a circular course on which road racing of 
the kind that has been associated with the Tourist 
Trophy and which has up till now been forbidden in 
this country, can be organised. From the engineer- 
ing point of view, the scheme is interesting in that 
the construction of a dam similar to those already 
in existence in the neighbourhood will enable some 
16 sq. miles of the foreshore to be impounded and 
provide a site which can be converted into what, 
it is claimed, will be the finest racing track in the 
world. Such a track will be provided by the use 
of the natural surface, which will give the necessary 
combination of a loose upper crust and a firm 
foundation, such as is required to carry a motor 
vehicle going at full speed. For such a purpose, 
as is well known, concrete is useless, as cars of the 
Blue Bird type, tyred as they are, could not get 
started, much less pull up, on such a surface, 
without considerable damage being done. One 
incidental aspect of the scheme, which it is hoped 
will be completed before the end of the summer, 
is that it will open a considerable acreage of land 
to agriculture. From the point of view of public 
patronage, steps are to be taken to provide an 
aerodrome, golf course and facilities, whereby 
150,000 people will be able to view the racing. 
It is claimed that this will be the only course 
in Europe on which such trials as those associated 
with the names of Campbell and Segrave can be 
carried out, and that it will therefore play an 
important part in establishing British prestige 
in this section of the engineering industry. 








THE LATE PROF. A. A. MICHELSON, 
F.R.S. 


By the death of Professor Michelson, at Pasadena, 
last Saturday, the world has lost a prince of experi- 
mentalists. Born at Strelno, Prussia, in 1852, 
Michelson was, whilst still an infant, taken by his 
parents to San Francisco. His early education 
was received in the public schools, from which he 
passed to the U.S. Naval Academy, graduating 
in 1873. His record was such that in 1875 he was 
appointed instructor there in physics and chemistry, 
and it was when holding this position that he carried 
through the earlier of those experiments on light 
which secured for him an international reputation. 
These were directed to a measurement of its velocity 
in vacuo. The figure found by him in 1879, using a 
modification of the Foucault method, was 2-999 x 
10" cm. per second. In further experiments, 
made in 1882, this figure was reduced to 2-9985 x 
10%’. The problem never lost interest for him, and 
by successive small improvements in his methods 
and apparatus, the true figure has been determined 
with such precision that the distance between 
primary triangulation stations can, it has been 
claimed, be measured more accurately by noting 
the time taken for light to traverse it than by ortho- 
dox surveying methods. Resigning his position 
at the Naval Academy in 1879, Michelson was for 
some time employed in the Nautical Almanac 
Office at Washington, and he later studied at Berlin, 
Heidelberg and at Paris. In 1883, he was appointed 
Professor of Physics at the Case School of Applied 
Science, Cleveland, and here it was that the epoch- 
marking Michelson-Morley experiment was carried 
out. The phenomenon of aberration discovered 
by Bradley, in 1727, had led to the belief that the 
ether streamed through solid bodies “like the 
wind through a grove of trees,” and the experiment 
In question was designed to measure the relative 
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was obtained and this ultimately led to Einstein’s 
theory of relativity, based primarily on the postulate 
that if such a relative velocity exists, it can never 
be detected experimentally. It may be true, as 
Sir A. Eddington contends, that the discovery of 
the neuclear structure of the atom is of a still more 
revolutionary character, but whilst everybody had 
fairly definite ideas as to the nature of time and space, 
few knew anything about atoms, so that the ultimate 
outcome of the Michelson-Morley experiment has 
appeared correspondingly more striking to the 
popular imagination. By his invention of his inter- 
ferometer, Michelson established a new standard of 
precision in measurements of length. Working in 
conjunction with Benoit, in 1894, he found that 
the wavelength of a certain red line in the cadmium 
spectrum was 6438-4700 x 10- m. A subsequent 
redetermination by Benoit, Fabry and Perot, in 1907, 
gave the value 6438-4702. Michelson was also 
the first to prove experimentally the truth of 
Rayleigh’s suggestion that the width of spectral 
lines was due to a Déppler effect, since the radiations 
are received from molecules or atoms moving at 
widely different velocities. He experimented also 
on tidal effects on the solid earth, using underground 
pipes of such a length that by his delicate methods 
of measurement, differences, due to the lunar attrac- 
tion, could be observed in the water level at opposite 
ends of the pipe. His results are considered the most 
accurate determinations of this kind yet made. 
Another striking achievement to Michelson’s credit 
is the direct measurement of the diameter of certain 
of the fixed stars. This was effected at Mount 
Wilson by a modification of his interferometer. 
In even the largest telescopes or, indeed, most 
markedly in the largest, the image of a fixed star 
appears to be a mere point of light. By the inter- 
ferometer, however, interference effects were 
obtained of rays proceeding from opposite sides 
of the star. The results showed, as had been pre- 
viously estimated by indirect methods, that the 
diameter of Betelgluse was large enough to include 
within the star, the whole of the earth’s orbit ; 
the diameter found being 260,000 miles. In 1889, 
Michelson became Professor of Physics at the Clark 
University and three years later was appointed to 
the corresponding chair at Chicago. 

He was awarded the Nobel prize for Physics in 
1907, and the Copley Medal of the Royal Society 
in the same year. He was also a gold -medallist 
of the Royal Astronomical Society. 








THE ELECTRIFICATION OF THE 
MANCHESTER-ALTRINCHAM RAIL- 
WAY. 


THE conversion of the Manchester, South Junction 
and Altrincham Railway to electric traction, which 
was completed on Monday, May 11, when the new 
service came into operation, may be said to illustrate 
a policy that could with advantage be followed in 
implementing the recent Weir report. The line, which 
is jointly owned by the London Midland and Scottish, 
and London and North Eastern Railway Companies, 
though only 8} route miles long, serves a densely- 
populated residential area, and the conversion will 
enable the service to be both accelerated and inten- 
sified. For while with steam operation the time taken 
for the journey between London Road Station, Man- 
chester, and Altrincham was 27 min., with eight inter- 
mediate stops, with electric traction it will be com- 
pleted in 24 min., notwithstanding that it is proposed 
to open two new stations at Navigation-road, Altrin- 
cham and Dane-road, Sale respectively. Facilities will 
also be increased by the provision of two additional 
tracks between Old Trafford and Sale, so that express 
trains will be able to pass stopping trains between these 
points, and make a non-stop journey between the two 
terminals in 15 min. ‘In addition, it is intended to 
increase the number of trains on week-days from 99 to 
127, and on Sundays from 38 to 44. 

The electrification scheme itself, which has been 
carried out to the specifications of Lieut.-Colonel F. A. 
Cortez Leigh, electrical engineer of the London Midland 
and Scottish Railway, and of Mr. H. N. Gresley, chief 
mechanical engineer of the London and North Eastern 
Railway, is interesting from the fact that it is the first 
in this country to be operated on the 1,500-volt direct- 
current system, since this was adopted as standard by 
the Ministry of Transport. The energy for working the 
railway is obtained from the Stretford Urban District 
Council through their Longford Bridge sub-station, 





at 11,000 volts and 50 cycles. The two traction sub- 
stations at Old Trafford and Timperley, the position of 
which are shown on the map, Fig. 1 on page 646, 
are connected with Longford Bridge by duplicate cables, 
which are carried on short creosoted posts erected on the 
railway company’s property. The Old Trafford sub- 
station has a capacity of 4,500 kw., and is equipped with 
one mercury rectifier and two rotary converter sets, 
all of which were manufactured by the British Thom- 
son-Houston Company, Limited, Rugby. The high 
tension sides of these sets, the output of which is 
1,500 kw. at 1,500 volts, are controlled by a bank of 
metal clad compound filled switchgear, while similar 
equipment is used for controlling an auxiliary trans- 
former, the incoming feeders, and a ’bus coupler. 
Blank equipment for an additional unit is also provided. 
The supply for the rotary converters is led from this 
switchgear through two 1,650 kv.-a. oil-immersed se!f- 
cooled transformers, which are installed in the base- 
ment. Each rotary converter set consists of two 
machines in series, the positive side of the second being 
connected to the direct-current bus bars through a 
high speed circuit-breaker which is fitted with reverse 
current trips only. On the other hand the negative 
connection to the ’bus bar is made through an air break 
switch. From the positive "bus bar the supply to the 
overhead equipment is taken through isolating switches 
and four track feeders high-speed circuit breakers 
which are equipped with overload trips, while the 
negative *bus bar is connected to the earth return 
rails. In the event of a fault occurring on the track, 
therefore, the appropriate feeder breaker will open 
without the operation of the converters themselves 
being interfered with. 

The 1,500-volt rectifier unit at Old Trafford, a view 
of which is given in Fig. 3, page 647, is interesting from 
the fact that it is the first of its kind to be employed ona 
British railway. It is of the 12 anode type, and the 
mercury vapour vacuum and rough vacuum pumps are 
carried on the rectifier itself, so that the vacuum 
connections do not have to be made or adjusted during 
installation. The vacuum chamber is built up of steel 
plates, which were welded together by the atomic 
hydrogen method, and is enclosed in a cooling jacket, 
the water supply to which is controlled thermostatically. 
All the vacuum seals are made with mercury, so that 
the position of a leak is easily ascertained. The three- 
phase alternating current for ignition and excitation is 
obtained at 415 volts from a 25 kv.-a. auxiliary 
transformer. This method of supplying these services 
enables small loads to be carried with certainty without 
any sacrifice of “‘ are-back”’ protection. This trans- 
former also supplies the lighting, heating and other 
auxiliary circuits. As the rectifier is sunk in a hole 
in the sub-station floor, all the upper parts, including the 
vacuum seals can be easily inspected, while the cathode 
and main connections are readily accessible in the base- 
ment. Interference with telephone circuits, due to the 
ripple in the direct-current voltage wave, is prevented 
by the use of a smoothing circuit. This consists of a 
direct current reactance in series with the rectifier and 
four resonant shunts, which are connected across the 
direct-current load. The control and emergency lighting 
circuits in the sub-station are supplied from a 110-volt 
200 amp-hour Chloride battery, which is charged from 
a small automatically controlled motor-generator. 
This set is fed from the auxiliary transformer, but to 
provide additional reliability there is a second set, 
the supply for which is obtained from a 12-5 kv. -a. 
transformer, the primary of which is connected across 
the slip rings of one of the rotary converters. The 
sub-station is also equipped with vacuum cleaning and 
oil-purifying equipment. 

The plant in the Timperley sub-station is similar 
to that just described, with the important exception 
that it consists of three rotary converter sets. A view 
of two of these sets is given in Fig. 5, which also shows 
the extra high tension switchgear and the track feeder 
control panels. It will be noticed that all the live 
parts are screened by steel fencing, the gates of which 
are interlocked, so that the enclosure can only be 
entered when the plant is dead. Another difference 
is that while the Old Trafford sub-station is arranged 
for manual operation, and an attendant is always 
present, that at Timperley is remote controlled on the 
Midworth repeater system, the pilot cable for which 
is carried on the same posts as the high-tension feeders. 
This system, which was installed by Messrs. Evershed 
and Vignoles, Limited, Acton Lane Works, Chiswick, 
London, W.4, enables the plant to be started up or 
shut down, and the various switching operations and 
adjustments to be effected, from Old Trafford, while 
indications of the pressure and load conditions are 
also obtainable at the latter place. A part of the 
equipment necessary for this purpose is visible in Fig. 4, 
which also shows the main transformers and the 
vacuum cleaning and blowing equipment. 

The overhead equipment was erected by Messrs. 
Callender’s Cable and Construction Company, Limited, 
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responsible for the supply of the high-tension cables. | 
The standard form of structure, a view of which appears 
in Fig. 2, normally spans two tracks, and is made up 
of two H-section uprights with two channels bolted 
back to back between them. Additional strength 
is obtained by the use of knee braces, while the channel 
irons are also braced together at three points near the 
centre. Where four tracks have to be bridged, as 
between Old Trafford and Sale, three upright members 
are generally employed, but in places where there is 
no room for the centre upright and where, owing to 
the stations, the distance across the four tracks is 
greater than normal, a lattice cross member is used. 
Anchor structures are erected at intervals of about a 
mile and are of the same general design as those just 
described, with the exception that they have an addi- 
tional cross member and bracing and supporting legs 
to take the pull of the terminating wires. Where 
these structures carry equipment for more than two 
roads the cross members are of box frame lattice con- 
struction. The main catenary is hung from the girders 
on suspension type insulators, and in turn carries long 
droppers by which the auxiliary catenary is supported. | 
The contact wire is suspended from this auxiliary 
catenary by short loop droppers of uniform length. | 
Owing to the density of the traffic, a sectional area, 
equivalent to no less than 0-85 sq. in. of copper, was 
required in the overhead conductor system, this making 
it the heaviest in Europe. This rendered it necessary 
to split up the area into conductors which could be 
handled without interfering with the traffic, and were 
at the same time strong enough to withstand the worst 
possible conditions of ice and wind loading. In addition, 
the suspension had to be sufficiently flexible to ensure 
satisfactory current collection at speeds up to 60 m.p.h. 
With a view to reducing the cost of maintenance, all 
the small fittings are non-ferrous metal stampings, 
while, though the larger fittings are of steel, these are 
Sherardised. The cross span and other non-current- 
carrying wires are of copper instead of the usual gal- 
vanised steel strand. The overhead equipment and 
track can be divided into sections by switches, supplied 
by Messrs. Electric Control, Limited, Glasgow, the 
connections to which are made with insulated cable, 
so that the men working on the structures may be 
safeguarded. . 
The rolling-stock used was built by Messrs. Metropoli- 
tan-Cammell Carriage, Wagon and Finance Company, 
Limited, Birmingham, and will normally be made up | 
into three coach trains, consisting of one motor-car, | 
one trailer car and one driving trailer car thus pro- 
viding accommodation for 40 first-class and 226 third- 
class passengers. Six coach trains will be used during 
the rush hours. Twenty-four motor coaches have 
been provided, each of which is equipped with four 
330-h.p. motors. These motors, which were manu- 
factured by the General Electric Company, Limited, | 
Magnet House, Kingsway, London, W.C.2, are mounted | 
in pairs on each bogie, and are controlled by this | 
firm’s automatic electro-pneumatic switch system, the | 
equipment for which is housed in special compart- | 
ments. Each pair of motors is connected permanently | 
in series, and when the train is running at 65 m.p.h., | 
the armatures revolve at 1,800 r.p.m., so that the | 
mechanical design has had to be unusually sobest. | 
The electricity supply is obtained through a panto- | 












































Fig. 2. OVERHEAD CONSTRUCTION. 


graph, which is raised by compressed air and lowered 
by springs. Driving compartments are provided at 
one end of each motor, and driving trailer coach, and 
are equipped with the usual controllers, as well as 
with handles for operating the Westinghouse brakes 
and the pantograph. To prevent accidental contact 
with apparatus carrying current at high pressure, the 
equipment compartment is divided into two chambers, 
one of which contains the main power and the other 
the auxiliary equipment. Access to the former is 
obtained through a door, which is opened by the 
reverse key on the master controller, an operation 
which disconnects and earths all the equipment. 
Similarly, the control switch operating key serves 
as a key for the inner compartment, the opening of the 
door of which causes all the equipment to be isolated 
from the line. The motors and control apparatus are 
primarily protected by a main fuse and choke coil, 
which, together with a condenser type lightning 
arrester, are carried on the roof of the coach, thus 
ensuring against damage from surges. The circuit 
then passes through a lead-in insulator to the main- 
circuit breaker, which protects both the motors and 
the other high-tension apparatus. Further protection 
is afforded by overload relays. 

The compressed air for the brakes, the electro- 
pneumatic control system and for operating the 
pantograph is obtained from a motor-driven air 
compressor, which can supply sufficient air for the 
requirements of a six-coach train, while the control 
and lighting circuits are supplied from a motor- 
generator set. The coaches are heated electrically by 
pairs of 300-watt 750-volt heaters, which are supplied 
direct from the 1,500-volt line, and are so arranged 
that either full or half-heat can be obtained. The 
heaters in the drivers and guards’ compartments are 








separately controlled, while those in the passenger 
accommodation can be switched on or off through 
contactors. The lighting, control and heating circuits 
are all protected by fuses, and special 1,500 jumpers 
are provided for carrying the heating curreat to the 
trailer cars. These are interlocked so that they 
cannot be withdrawn when they are energised. 

The introduction of electric traction has necessitated 
the removal of five signal gantries on the line, as these 
were not sufficiently high to clear the overhead equip- 
ment. For the same reason, it has also been necessary 
to dismantle the East Signal Cabin at Oxford-road 
station. The gantries have been replaced by separate 
posts, which are equipped with Adlake Corning-Lebby 
light signals, with an intensity of about 20,000 c.p. 
Similar signals have been provided at other places, 
where the drivers’ view of the original signals was 
interfered with by the overhead equipment. The 
points and signals previously operated from the East 
Cabin are now dealt with in the West Cabin, the 
necessary track circuits having been laid to enable this 
to be done. At Sale the layout of the permanent 
way has been altered, and the ground frame dispensed 
with. Track circuits have been provided on the up 
and down lines, as well as fouling track circuits into 
the up siding, while the points leading into and out 
of this siding are now electrically operated. At Oxford- 
road the electricity supply for the track circuits and 
light signals is obtained on the direct-current system 
at 200 volts from two separate sub-stations of the 
Mancheser Corporation, while at Sale two alternative 
supplies are obtained on the alternating-current 
system at 220 volts 50 cycles. In both cases the 
supplies are transformed to 110 volts 50 cycles alter- 
nating current for operating the track circuits and signal 
lamps, direct-current for the signal lever locks, block 
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circuits and point machines being obtained through 
rectifiers. At Old Trafford and Timperley the signal 
lamps are supplied with direct current, which is 
obtained through rectifiers from the railway company’s 
sub-station. 








PERSON AL.-Commander C. W. Craven, R.N., has been 
appointed managing director of all works and shipyards 
of Messrs. Vickers-Armstrongs, Limited.—Mr. A. B. 
Gregory, 37, Glenalmond Road, Kenton, Harrow, Middx., 
has been appointed agent for the sale of the Rolls Fire 
Extincteur, for London north of the Thames and out- 
lying districts.—Mr. H. Ross Hooper, of Messrs. Parker 
Pearson and Ross Hooper, Chartered Civil Engineers, 
Chippenham, Wilts, has been appointed expert adviser 











Motor GENERATORS ; TIMPERLEY SUBSTATION. 


for this country at the European Conference on Rural 


Hygiene and Sanitation, being convened by the League | 


of Nations, at Geneva on June 29.—Owing primarily to 


the necessity of obtaining additional shop capacity to | Iron Castings,’”’ by Mr. G. W. Spring. 


enable them to deal adequately with the increasing 
demand for their machine-tool products, Messrs. Craven 
Brothers (Manchester), Limited, Vauxhall Works, 
Reddish, Stockport, have decided to dispose of their 
interests, 7.e., goodwill, patents, patterns and designs, 
in the electrical and steam breakdown crane business to 
Messrs. Herbert Morris, Limited, Loughborough. This 
firm will continue the manufacture of Craven cranes under 
the style of Messrs. Herbert Morris, Limited (Craven 
Brothers, Crane Division). Certain members of the staff 
of Messrs. Craven Brothers are joining the staff of Messrs. 
Herbert Morris, Limited. 





TRANSFORMERS ; TIMPERLEY SUBSTATION. 





| men will be held in Birmingham from June 9 to 12, 
| the morning of June 10, at the Grand Hotel, Birmingham, 


| 
































TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, the 
reference number given being quoted in each case. 


Petrol Rail Motor.—The supply of one petrol-driven 
rail motor, complete with body, 2 ft. 6 in. gauge. The 
engine should be of not less than 30-h.p., six-cylinder 
detachable-head type, and of the latest design. The 
North Western Railway, Lahore, India; June 8. (Ref. 
No. G.10,380.) 

Vacuum-Brake Gear.—-The supply of metal parts of 
vacuum-brake gear, including brass balls, single and 
double-branch ball valves with lever, double-branch 
ball valves without lever, couplings, vacuum pipe, &e. 
The South African Railways and Harbours Administra- 
tion, Johannesburg; June 15. (Ref. No. G.X. 10,389.) 


Ash-Conveying Plant.—-The supply and erection of an 
ash-conveying plant to serve eight boilers at the H. C. 
Orsted Power Station, Copenhagen Municipal Lighting 
Department, Denmark; June 17. (Ref. No. A.X. 
10,911.) 

Road Rollers.—The supply of two rollers with scarifiers, 
complete with shafts for animal traction and one paraffin 
driven roller, complete with scarifier. The Tendering 
Department of the Treasury (Almox de Fazenda de 
Lourengo Marques) Portuguese East Africa; June 4. 
(Ref. No. A.X. 10,915.) 


Pigments-——-The supply of 4,500 kg. of zine white 
and 5,000 kg. of red lead. La Régie Autonome P.C.A. 
(Directia Serviciului Hidraulic), Bucarest, Roumania; 
June 3. (Ref. No. B.X. 7,069.) 








THE INstTITUTE OF BritisH FOUNDRYMEN.—The 28th 
Annual Conference of the Institute of British Foundry- 
On 


Mr. A. Harley will deliver his presidential address, and 
this will be followed by the discussion of seven papers, 
namely, ‘‘ The Effect of Elevated Temperatures on Grey 

“* Factors in the 
Conductivity of Irons,’ by Professor H. Thyssen ; 
«““The Laboratory and the Foundry,”’ by Mr. M. Arzens ; 
‘* The Merchandising of Castings,’’ by Mr. Ey N. Simons ; 
‘*Sands and Sand Testing,” by Dr. J. G. A. Skerl; 
‘* Silicon as an Alloying Element,’ by Mr. J. Arnott ; 
and “‘ High-Duty Light Alloys,” by Mr. W. C. Devereux. 
At Coventry, on June 11, two papers will be discussed ; 
The Relationship Between the Engineering and the 
Foundry Trades,” by Mr. L. H. Pomeroy, and “ Recent 









Developments in Cast Iron in Great Britain,”’ by Mr. J. G. 
Pearce. The banquet will be held in Birmingham on 
June 10. A whole day excursion is arranged for June 12. 
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LABOUR NOTES. 


Tue report of the General Federation of Trade 
Unions for the first quarter of the current year states 
that the number of affiliated societies is 95, of which 
60 are on the higher scale, 32 on the lower scale, and 
3 on both scales. The total membership is 515,758, 
of whom 288,500 are on the higher scale, 215,107 on 
the lower scale, and 12,151 on both scales. The con- 
tributions received during the three months amounted 
to 8,6991. 7s. 9d., and the benefits paid out to 47,826l. 
4s. 2d. According to Mr. Appleton, the general 
secretary, the industrial conflicts which have taken 
place since the autumn have cost the Federation 
nearly 90,0001., a sum which experience, in his opinion, 
shows could not have been raised by sporadic levy or 
by improvised voluntary contributions. ‘In so far 
as this money has prevented injustice, it has,” he says, 
‘*‘ been well spent. The constitution of the Federation 
places upon the affiliated organisation the major 
responsibility for determining justice or injustice. 
Where claims are made in accordance with rule, the 
Federation meets the claim. It cannot, except upon 
invitation, direct the policies or the activities of its 
members; it can only advise; and at this juncture 
the best advice it can give is that each union should 
not allow itself to be bluffed into any hasty action, 
but should study every situation in the light of the 
facts which affect it, and with regard to the funds 
upon which it can count.” 


Alluding to the wage revisions that have taken place, 
or are in progress, in various unsheltered industries, 
Mr. Appleton says :—‘‘ The task of the officials of the 
unions catering for workers in these unsheltered trades 
has been both unhappy and hazardous. They are as 
little desirous of seeing wages reduced as are the most 
violent militants in their own, or any other, organisa- 
tion. Self interest, as well as sentiment, dictates this 
attitude. Reduced wages, they well know, mean 
loss of members and danger to their own personal 
emoluments and position. When they feel impelled 
to advise their members to bend a little rather than 
break a lot, it is a sense of inevitability rather than 
disloyalty or inclination which dictates their attitude. 
If their knowledge of trade and commercial conditions 
warns them that fighting may result in present defect 
and future disadvantage, they may sometimes hesitate 
to give expression to their fears, for they are up against 
not only the natural disinclination of their members 
to accept lower wage rates, but also against the 
emphatic and often irresponsible utterances of members 
and non-members who assert not only the State’s 
responsibility, but also its capacity for finding work.” 


‘This assumption of the State’s capacity to find 
work,” Mr. Appleton continues, “has been fostered 
by the development of the so-called Employment 
Exchanges. The title of this institution leads the 
thoughtless to imagine, and the interested to assert, 
that the Exchanges really provide work. They do, 
but only for the people engaged in them. In the 
nature of things, they do not, and cannot, find remune- 
ratively productive work, and had they not been made 
the medium for paying Unemployment Insurance 
Benefit, public opinion might, ere now, have insisted 
on them being closed.” 


Addressing the annual meeting of the Federation 
of Engineering and Shipbuilding Trades at Great 
Yarmouth on Monday, Mr. W. Sherwood, the presi- 
dent, declared that the attacks of Labour's political 
opponents on men and women genuinely seeking 
work must be repelled. The provision of public 
monies for great national schemes of improvement 
had done something to reduce the number of un- 
employed, but in any form of industrialism based upon 
the brutal law of competition, unemployment was a 
capitalist necessity. The workers should declare for 
a non-contributory scheme of unemployment benefit 
as a first principle, believing that work or maintenance 
should be a national charge and the responsibility of 
the nation without recourse to public assistance or 
local taxation. In the absence of a non-contributory 
scheme, and as a means of meeting the present financial 
strain, they should press the claim that all workers, 
whether by hand or brain, irrespective of wage rate 
or salary, be brought within the scope of Unemploy- 
ment Insurance, and all exemptions and exceptions 
be cancelled. eg 

Several of the aspirants to office in the elections, 
which are in progress in the Amalgamated Engineering 
Union, avow themselves members of the National 
Minority Movement. Mr. Tanner, who is opposing 
the re-election as president of Mr. Hutchinson, is 
amongst them. “I am,” he says, ‘a member of the 
Minority Movement, because it stands for organising 
the workers around a militant programme based on 


the class struggle.” And, “ with 250,000 engineering 
workers unemployed,” he advocates “‘ active co-opera- 
tion with the Unemployed Workers Committee Move- 
ment as a safeguard against blacklegging in the event 
of a strike or lock-out, and for the perfecting of area 
and district dispute organisation.” 





An ambitious programme is outlined in the address 
of another Minority Movement adherent, anxious to 
take the place of Mr. Bradley on the Executive Council. 
He desires consolidation of the existing war bonus and 
the basic rate, a wage increase of 2$d. an hour for all 
workers in the industry, the full district rate for all 
machinemen, abolition of the York Memo., a seven- 
hour working day, the abolition of overtime, no 
speeding up, the abolition of bonus systems, and 
payment for all statutory holidays. 





During April, the home branch membership of the 
Amalgamated Engineering Union decreased from 
191,269 to 190,678, and the colonial branch member- 
ship from 25,457 to 25,359. The number of members 
in receipt of sick benefit decreased from 5,831 to 
4,935. The number in receipt of superannuation 
benefit increased from 11,491 to 11,508, and the 
number in receipt of donation benefit from 33,268 to 
34,160. The total number of unemployed members 
increased from 43,427 to 45,101. 





At a meeting in London last week, the executives 
of the engineering trade unions decided, by a narrow 
majority, against negotiations with the employers 
on the full list of proposals made by the Engineering 
and Allied Employers National Federation. This 
decision was communicated to the employers’ com- 
mittee on the following day, and the negotiations came 
to an end, Sir Allan Smith, intimating that the 
matter would be reported to the Federation. Speaking 
at Oldham during the week-end, Mr. Hutchinson, the 
president of the Amalgamated Engineering Union, 
said that the men’s negotiating committee had offered 
to accept time and a quarter, instead of time and a 
third as a basis for payment by results, time and a 
quarter instead of time and a third for night shift, 
and the shift system on the basis of present hours on 
condition that no man went out with less than a full 
week’s wages. For overtime, they had offered to 
accept time and a third up to midnight, and time and 
two-thirds afterwards. 


Iron and Steel Trades Confederation were organising 
meetings throughout the country with the object of 
awakening public opinion to the necessity of reorganising 
the iron and steel industry. ‘It is no good,” says 
Man and Metal, the Confederation’s monthly journal, 
‘*‘ blaming either the employers or the Government, or 
anybody else if we ourselves do not tell the Govern- 
ment and the employers what it is we want, and that 
very emphatically. Well-organised successful demon- 
strations will bring pressure to bear upon the Govern- 
ment to end this period of doubt and hesitation, so 
that something may be done for the men who, nowadays 
are not permitted to earn their living in the industry 
which they know best. If it is the case, as rumour 
says, that the employers have determined not to do 
anything in the way of re-organisation until they get 
a tariff, they ought to be told that the time limit is 
at an end, and that, if this is all they have to suggest, 
it is not good enough, because it does not meet the 
case. 

to decide that this forward step shall be taken and 
urged to see that their wishes are carried out. Their 
backing is desired in the proposals which are about to 
be laid before them. The executive believe that they 
have waited long enough, and that “ now is the time 
for action.” 





In view of the serious economic position of the 
industry, the Chemical and Allied Employers Federa- 
tion moved a resolution at a meeting, on Friday last, 
of the Chemical Trade Joint Industrial Council, to 
adopt ls. an hour as the standard rate for labourers, 
and ls. ld. an hour as the standard rate for shift 
workers, with corresponding adjustments for female 
and juvenile labour. The effect of the proposals 
would be a maximum reduction of 2s. 6d. a week for 
unskilled and semi-skilled workers, and of 6s. a week 
for shift workers. The meeting was adjourned until 
May 22, in order to give the union representatives an 
opportunity to consult their members. 


At its conference in Aberdeen last week, the Union 
of Postal Workers, on the proposal of the executive, 
passed a resolution claiming an all-round wages increase 
of 10s. a week for all adult workers. According to 
Mr. J. W. Bowen, M.P., who submitted the resolution, 
the claim was a reasonable one. It was fully justified, 





It was mentioned in these notes, recently, that the | 


he said, by the economic position of their members, 
and would be presented to the Industrial Court. 





In the statement concerning the position of the 
shipbuilding and ship-repairing industry, which he 
made at the recent preliminary conference with the 
shipyard trade unions, Mr. A. L. Ayre, the president 
of the Shipbuilding Employers’ Federation, suggested 
that there were in general two ways in which savings 
in labour costs might be achieved, viz., (1) the direct 
method of general reductions in wages, and (2) the 
revision of all restrictive agreements and practices 
which prevented the production of work on the most 
economical basis. Under the National Uniform 
Wages Scheme, time rates compared favourably with 
the level of time workers’ wages in comparable com- 
petitive industries. There were, however, cases in 
which districts and classes and individual trades were 
receiving more than the national rates, and that seemed 
to be a feature of the wages position which ought to 
be faced. The earnings of some classes of piece- 
workers were, moreover, on a level which, in the opinion 
of the employers, the industry could not bear under 
present-day conditions. 





The industry still carried, Mr. Ayre went on to say, 
a large number of extra allowances paid both to time 
workers and piece-workers, which were originally, in 
many cases, granted in consideration of circumstances 
which no longer existed. In regard to these, the 
employers took the view that the time had now come 
when they must be looked at by both sides, nationally 
and in the districts, with the object of bringing them 
more closely into relation with present facts and con- 
ditions. On the question of labour-saving and Jabour- 
aiding appliances and economically improved methods 
of production, the experience of all the firms in the Fed- 
eration was that the men, acting, in many cases, on 
the advice of their district officials, were not taking 
broad views, and refused to agree to anything like 
adequate recognition of the mechanical assistance 
afforded to them in carrying out their work under 
the changed conditions. Progress in respect of both 
labour facilities and modern methods was essential. 





On the question of interchangeability, Mr. Ayre 
said that in so far as one particular piece of work might 
be done by one skilled tradesman or by another, 
the direct cost to the émployer to-day was the same, 
in view of the uniform wage levels, but the actual 
production costs could be very largely reduced by wil- 
lingness on the part of the unions and their members 
to be guided not by what had been done in the past, 
but by the idea of securing the most economical methods 
of allocating work. ‘‘ We hope,” the President added, 
‘‘ before our negotiations with you on this occasion 
are over, that all of your unions will be able to give us 
assurances of practical co-operation in the establish- 
ments and in the districts along these lines. We feel 
that practical assistance in regard to facilities, to inter- 
changeability, and to methods generally is of the 
utmost importance to the industry at the present 
time.” 





It is estimated by the Ministry of Labour that, at 
April 27, there were approximately 9,356,700 insured 
persons, aged from 16 to 64, in employment in Great 
Britain, or 89,500 more than a month before, but 553.300 
less than a year before. At May 4, the numbers of 
persons on the registers of employment exchanges in 
Great Britain were 1,858,202 wholly unemployed. 





The members of the Confederation are asked | 


557,332 temporarily stopped, and 114,301 normally in 
casual employment, making a total of 2,529,835. 
This was 9,722 more than a week before, and 817,839 
;more than a year before. Of the total number. 

1,842,569 were men, 69,863 boys, 559,050 women, and 
| 58,353 girls. 





Proposals for a reduction of wage rates and altera- 
| tions of certain conditions of employment, including 
|those governing overtime, have been submitted by 

the employers’ side of the National Joint Council for 
Dock Labour. The effect of the desired changes 
| would be a reduction of the minimum daily time wages 
| in the larger ports from 12s. to 10s., and in the smaller 
ports from lls. to 9s. The proposals are to be sub- 
| mitted to a delegate conference of the Transport and 
|General Workers’ Union by the men’s representatives 
| on the National Joint Council, which is to meet again 
on June 2. 








| ‘THE Use oF NATURAL GAS IN THE PRODUCTION OF ZINC. 
| —Mr. C. G. Maier, metallurgist at the Pacific Experiment 
Station of the U.S. Bureau of Mines, has devised a new 
process for the production of high-grade metallic zinc. 
The process is described as being revolutionary, and 
although few details are available, it is stated that 
methane or natural gas are employed as reducing agents. 
The process is the outcome of a critical study undertaken 
three years ago by the Bureau of Mines with the object 
of reducing zinc-smelting costs. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Fixed minimum prices 
for home trade in Cleveland pig are upheld, and sellers of 
Midland iron are once more competing successfully for 
orders in this district. The volume of business passing in 
Cleveland iron is on a very disappointing scale, and is 
practically confined to small direct sales by ironmasters to 
home users. Export demand is extremely light. Second 
hands hold little Cleveland pig and are still precluded 
under terms of contract with producers, from dealing 
with principal home consumers who have to buy their 
supplies. Makers are still unsuccessful in their endeavour 
to recapture Scottish trade, though they are prepared to 
sell to firms beyond the Tweed at very low rates. For 
home purposes recognised market rates remain: No. 1 
Cleveland, 61s. ; No. 3, g.m.b., 58s. 6d. ; No. 4 foundry, 
57s. 6d.; and No. 4 forge, 57s. 

Hematite.—Values of East Coast hematite are easy, and 
business is difficult to put through. One firm of iron- 
masters, however, though carrying heavy stocks, declines 
to entertain offers at round about recognised market 
rates. The limited make is little, if anything, in excess 
of the moderate current needs, but the re-kindling of 
two furnaces at the Ayresome Ironworks may throw 
a little iron on the market, though it is understood that 
the re-start is being made to execute orders of old custo- 
mers who want Ayresome iron. Ordinary brands of 
hematite are obtainable at 65s. 

Foreign Ore.—There is little activity in ore. Consumers 
claim they can purchase best rubio at L5s. c.i.f. Tees. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke are reluctant to lower quotations, but local con- 
sumers are buying sparingly, and confidently look for 
downward movement. Supply is abundant. Good 
medium qualities are offered freely at 16s., delivered here. 

Manufactured Iron and Steel.—There is absence of 
new feature of moment in the various branches of manu- 
factured iron and steel. Departments engaged on the 
output of shipbuilding requisites are very badly off for 
work, and conditions in the sheet branches leave much 
to be desired. In the heavy steel trade producers 
of railway material have still a little work to complete. 
Principal market quotations stand: common iron bars, 
101. 10s. ; best bars, 11/.; double best bars, 111. 10s. ; 
treble bet bars, 12/.; packing (parallel), 8/.; packing 
(tapered), 101.; steel billets (medium), 7/. 2s. 6d. ; 
steel billets (hard),7/. 12s. 6d.; iron and steel rivets 
111. 5s. ; steel ship plates, 8/7. 15s. ; steel angles, 81. 7s. 6d. ; 
steel joists, 87. 15s. ; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 9. for smaller lots ; 
fish plates, 121. 10s.; black sheets (No. 24 gauge), 
81. 10s.; and galvanised corrugated sheets (No. 24 
gauge), 111. 

Scrap.—Sales of scrap are difficult to effect. Supply 
is plentiful and prices are weak. Borings are 24s. ; 
turnings, 27s. 6d.; light cast iron, 36s.; heavy cast 
iron, 45s.; machinery metal 46s. 6d.; and heavy 
steel, 40s. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

Useful Contracts.—Although the general outlook at the 
moment in North Western iron and steel and heavy 
engineering circles is less reassuring than it was in the 
early weeks of the year—when hopes were entertained 
of a definite and lasting revival during 1931—some firms 
in most sections continue to receive orders of sufficient 
magnitude to keep plant going fairly steadily. The 
notable exceptions are the boiler-making, textile machi- 
nery and locomotive-building branches, which are all 
badly in need of more work, with little prospect of any 
material improvement in the near future. Structural 
engineers are finding conditions somewhat difficult, but 
small orders in fair numbers are, to some extent, making 
up for the lack of really big contracts. Messrs. Edward 
Wood and Company, Limited, of the Ocean Ironworks, 
Trafford Park, Manchester, have just received instruc- 
tions from the London, Midland and Scottish Railway 
for the construction of four stations in connection with 
the Southend branch line widening scheme. This will 
necessitate the use of 500 tons of steelwork. Another 
firm engaged on railway work is Messrs. Heenan and 
Froude, Limited, of Newton Heath, Manchester, who 
are supplying steelwork for the bridge scheme being 
carried out in the Leeds area. Messrs. Metropolitan— 
Vickers Electrical Company, Limited, of Trafford Park, 
whose order book at present contains a number of 
contracts running into six figures, are to construct 38 
255-h.p. motors for motor freight vehicles and passenger 
coaches for the Bilbao—Portugalete Railway. Makers of 
road vehicles, too, are securing new work in fair quan- 
tities. At Shrewsbury, Messrs. The Sentinel Waggon 
Works, Limited, have at present on hand several orders 
for road machines, in addition to which they have been 
commissioned by the Crown Agents for the Colonies to 
construct five Sentinel-Cammell standard-type, 100-h.p., 
double-articulated steam rail-cars, required for service 
on the Federated Malay State Railways. The contract 
figure is stated to be in the vicinity of 35,000/. 

Industrial Troubles.—Proposals to reduce the wages 
of workers in the chemical industry were discussed at a 
meeting in Manchester of the Chemical Trades Joint 
Industrial Council. The employers’ proposals were for 
the adoption of 1s. an hour as the standard rate for 
labourers and 1s. 1d. for shift workers, with corresponding 
adjustments for females and juveniles. The contention 
of the operatives is that reductions on this scale would 
result in a maximum cut of 2s. 6d. a week in the case of 
day workers, and up to 6s. for shift workers. A further 











meeting has been arranged to be held at Manchester on 
May 22. The number of workers affected by the outcome 
of the joint conference is in the region of 100,000. Both 
manufacturers and consumers in iron and steel trade 
circles report that price cutting has been increasingly in 
evidence of late where price-control agreements do not 
apply. Despite this, however, only orders for urgently 
needed materials are being placed. In the Cumberland 
and North Lancashire area the steel trade outlook is not 
so bright as it has been for the last month ortwo. Orders 
placed during February will ensure employment for the 
next six or seven weeks, chiefly on the manufacture of 
rails for overseas customers, but so far there is little 
prospect of new work to follow. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Despite the strenuous efforts that are 
being made to promote revival, and obtain more regular 
employment for the large number of steel and engineering 
plants that are operating substantially below capacity, 
there are numerous indications of a further contraction 
in business. Sheffield Bankers’ Clearing House returns, 
which usually provide a valuable pointer as to the flow 
of trade, show that, as compared with the corresponding 
period last year, turnover for the week ended May 9 was 
down by 120,000. That the figures for this particular 
week were not exceptional is proved by the fact that the 
aggregate clearing this year to the present time is only 
slightly less than 3,000,0001. below the returns for the 
equivalent period in 1930. Further evidence in support 
of contraction is furnished by the latest official produc- 
tion statistics, relating to March. In that month Shef- 
field’s gross output of steel declined to 69,500 tons, 
as compared with 83.000 tons in February. and 112,600 
tons in March last year. This return achieves added 
significance when it is remembered that February 
embraced fewer working days. Lincolnshire was more 
fortunate. The March steel output in that area, 36,500 
tons, was 1,700 tons greater than in February. Lincoln- 
shire also produced 40,300 tons of pig iron, or 4,000 tons 
more than in the preceding month. Current purchases 
of bulk iron and steel afford little encouragement so far 
as gross tonnage is concerned, but some satisfaction is 
drawn from the increased number of inquiries. The 
same number of open-hearth furnaces is operating as 
a week ago. Foundry iron is a slightly better market, 
but there is no sign of improvement in either alloys for 
special steel manufacture or in iron and steel scrap. Quo- 
tations: Siemens acid billets, 9/. 10s. per ton, hard basic, 
81. 12s. 6d. to 91. 2s. 6d.; medium hard basic, 7/. 2s. 6d. 
to 71. 12s. 6d.; soft basic, 61. 5s. ; Derbyshire foundry pig 
iron, 66s.; forge iron, 63s.; crown iron bars, 101. 5s. ; 
iron hoops, 12l.; steel hoops, 9/. 10s. ; soft wire rods, 
7l. 10s. ; basic scrap, 42s. 6d. In heavy engineering plant 
and constructional materials business is sluggish. Several 
of the biggest markets overseas have under consideration 
development projects which ultimately should provide 
valuable orders, but organisers appear loath to embark 
on costly schemes under present conditions of financial 
depression. Both engineers and steelmakers in South 
Yorkshire are showing a keener appreciation of the pos- 
sibilities of the export credits scheme. By special arrange- 
ment an officer of the Department is visiting Sheffield 
one day every fortnight for private consultation. Elec- 
trical and automobile needs contribute largely to local 
activity. In the latter connection experiments are pro- 
ceeding with a view to widening the application of stain- 
less materials. The increasing recognition of the need for 
flameproof electrical apparatus where inflammable gases 
and vapours are likely to be encountered has led to a 
growing demand for special equipment. Valuable 
research work in this respect is being carried out in the 
Departments of Mining and Fuel Technology at Sheffield 
University. 

South Yorkshire Coal Trrade.—The housecoal demand 
shows a seasonal decline. The advent of warmer weather 
has brought a marked reduction in purchases on local 
and provincial accounts, and at pitheads and depots 
there are growing surpluses. Prices are mainly unaltered, 
but reductions are expected. Industrial fuel is a quiet 
medium for inland consumption. Export supplies of 
best steams are going away steadily under contract. 
A larger tonnage could apparently be dealt with on 
prompt account. Increased supplies are expected to be 
available if inland conditions do not change. Supplies 
of washed slacks are much in excess of the demand. 
Minimum prices do not attract buyers: stocks are rising. 
Moderate sales are reported in furnace and foundry coke. 
There has been a big drop in central heating demands. 
Quotations :—Best branch hand picked, 25s. 6d. to 27s. ; 
Derbyshire best brights, 24s. to 26s.; best housecoal, 
22s. to 238.; screened housecoal, 19s. 6d. to 20s. 6d. ; 
screened house nuts, 16s. 6d. to 17s. 6d. ; Yorkshire hards, 
15s. to 16s. 6d. ; Derbyshire hards, 15s. to 16s. 6d. ; rough 
slacks, 9s. to 10s.; nutty slacks, 7s. to 8s.; smalls, 
4s. 6d. to 6s. 6d. 














Contracts.—Messrs. J. and E. Hall, Limited, Dartford 
Ironworks, Kent, have supplied all the necessary equip- 
ment for ‘‘ quick freezing ’’ on board the vessel Korsvik. 
belonging to the A/S Kveitefiske, Oslo, Norway, which 
ship has recently set out for the Greenland halibut fishing 
grounds. The Korsvik will act as parent ship to a fleet 
of motor dorys. A daily catch of 10 tons of fish can be 
frozen, while the storage space is arranged to hold 
500 tons.—Messrs. Richard Crittall and Company, 
Limited, 43, Bloomsbury-square, London, W.C.1, inform 
us that the “ Panel” system of heating, which is a 
British invention, is being installed in a new house 


NOTES FROM THE NORTH. 


Guiascow, Wednesday. 

Scottish Steel Trade.—Business in the steel trade of 
Scotland is very restricted at the present time, and 
producers are finding it very difficult to keep their plant 
employed from week to week. The demand for heavy 
material is of a limited nature, and there seems little 
prospect of any improvement in the meantime. The 
export inquiry is fair, but orders recently placed do not 
amount to a heavy tonnage and disappointment is 
general that overseas markets are not opening out, as 
was expected. In the black steel sheet trade, rather a 
quiet tone is noticeable and dealings are somewhat 
restricted. Heavy sheets are extremely slow, and the 
lighter gauges are not moving at all freely, despite the 
better inquiry from the Far East. Galvanised sheets 
are dull, and makers are not at all satisfied with the 
prospects. On the whole, the state of the steel trade is 
far from encouraging. Current prices are as follow :— 
Boiler plates, 107. 10s. per ton; ship plates, 8/. 15s. per 
ton; sections, 8/. 7s. 6d. per ton; black steel sheets, 
4 in., 81. to 81. 5s. per ton; and galvaniséd corrugated 
sheets (No. 24 gauge), 11/. 7s. 6d. per ton, all delivered 
at Glasgow stations. 


Malleable-Iron Trade—In the West of Scotland 
malleable-iron trade, there has been practically no 
change, and hand-to-mouth conditions still prevail. 
The shortage of orders is responsible for much broken 
time and the re-rollers of steel bars are in a similar 
predicament, and are also having to face very severe 
competition for any business on offer. Prices are un- 
changed and are as follow :—‘*‘ Crown” bars, 101. 5s. 
per ton for home delivery and 91. 15s. per ton for export ; 
and re-rolled steel bars, 61. 10s. per ton for home delivery 
and 6/. 7s, 6d. per ton for export. 


Scottish Pig-Iron Trade.-—Dullness continues to be 
general in the Scottish pig-iron trade, as home con- 
sumers are not in a position to place orders of much 
consequence. Overseas business is very limited, and 
tonnages are small. The import from abroad continues 
and very low prices are ruling. The following are the 
current market quotations :—Hematite, 72s. per ton 
delivered at the steel works; foundry iron No. 1, 76s. 
per ton, and No. 3, 73s. 6d. per ton, both on trucks at 
makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, May 9, was again small, and only amounted 
to 51] tons. Of that total, 469 tons went overseas and 
42 tons coastwise. During the corresponding week of 
last year, the figures were 395 tons overseas and 104 tons 
coastwise, making a total shipment of 499 tons. 








FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

April Shipments.—Shipments of coal from South 
Wales in April were greater than was the case in March, 
in spite of the intervention of the Easter holidays, and the 
fact that there were fewer working days in the month. 
The value of the coal despatched also showed a further 
increase. Shipments, which in March totalled 1,455,619 
tons, were increased to 1,526,301 tons in April, and the 
value of 4}d. to 18s. 2d. per ton f.o.b., clearances of bitu- 
minous coal rising from 1,282,762 tons to 1,323,297 tons, 
and the value by 1}d. to 17s. 3}d., while the volume of 
anthracite shipments were raised from 172,857 tons to 
203,004 tons, but the value reduced by 5$d. to 24s, 24d. 
per ton. The improvement in the volume of the total 
trade was brought about by increased shipments of 
sized and large coals over those of small. As a matter 
of fact, shipments of small coals were reduced from 
411,066 tons to 397,792 tons. In fact, the continued lack 
in the demand for smalls is causing colliery companies 
much concern and difficulty, for with thousands of tons 
already banked it is becoming increasingly difficult to 
secure space for storing necessary to obtain a clearance 
of loaded wagons, which are needed at the pits to trans- 
port large and sized coals for shipment and delivery 
inland. 


Some Welcome Contracts.—Cardiff ship repairers have 
just secured a number of damage repair jobs as a 
result of week-end collisions. On Sunday the Great 
Western Railway passenger steamer St. David, when on 
passage to Rosslare from Fishguard, came into collision 
with the small steamer Inniscara and received bow 
damage. The St. David, after proceeding to Rosslare 
and disembarking her passengers, steamed on to Cardiff 
for examination. Tenders were invited for the repairs 
and the order was placed with the Mountstuart-Channel 
combine. The Italian steamer Corsinia, bound for 
Barry, and the French steamer Clodoald, with a cargo 
of coke from Cardiff, was also in collision in the Bristol 
Channel on Monday and both sustained extensive bow 
damage. The Clodoald put back to Cardiff and the 
Corsinia proceeded to Barry. Examinations of both 
vessels have been made and the work on the Corsinia 
has been awarded to Messrs. The Barry Graving Docks 
and Engineering Company, Limited. The Clodoald will, 
however, have to be discharged before prices are sub- 
mitted. Each job will take about a week or ten days 
to complete. 


Egyptian Railway Contract.—It will be recalled that 
recently the Egyptian State Railways invited tenders for 
300,000 metric tons of large coal delivered at Alexandria. 
After prices had been submitted the Egyptian authorities 
placed orders for only 100,000 tons. They have, however, 


NOTES 





now under construction in New York, as the result of 
the success of the installation at the new British Embassy 





at Washington. 


now invited tenders for 200,000 tons for shipment in 
June-September. Both f.o.b. and c.i.f. tenders are invited 
and adjudication is to take place on June 2. 
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THE IRON AND STEEL INSTITUTE. 
(Continued from page 613.) 


CONTINUING our report of the annual meeting of 
the Iron and Steel Institute, held at the Institution 
of Civil Engineers, Great George-street, Westminster, 
on May 7 and 8 last, we now have to deal with the 
presentation of the Bessemer Medal and with the 
proceedings which followed the reading of the 
presidential address on the morning of the 7th inst. 


THE BESSEMER GOLD MEDAL. 


The first duty of the newly inducted President, 
Colonel Sir Charles Wright, Bart., was to present 
the Bessemer Gold Medal to Professor Sir Harold 
Carpenter. In doing so, Sir Charles stated that 
Sir Harold was the great-great-grandson of Henry 
Cort, who, through his inventions of the puddling 
process and the use of grooved rolls for metal roll- 
ing, had been so largely responsible for the creation 
of the wealth and power of this country by cheapen- 
ing the production of iron and thus greatly extending 
its use. Although Sir Harold’s researches had been 
concerned largely with the purely scientific side 
of metallurgy, the results had been absorbed in 
almost every branch of the metallurgical industries, 
and in that way had had a marked influence upon 
their development. It was no exaggeration to say 
that a large proportion of his work had been so 
fundamental in character as to form the starting 
points and guiding principles of much of the research 
work carried out by many other investigators. Time 
would not permit of a summary of all his researches, 
but mention should be made of his pioneer work, in 
collaboration with Mr. B. F. E. Keeling, on ‘“‘ The 
Determination of the Freezing Point of Iron and 
the Complete Iron-Carbon Equilibrium ” ; also his 
research on “ High-Speed Cutting Tools and other 
Special Steels,”’ his extensive investigations relating 
to “The Causes of the Growth of Cast-Iron after 
Repeated Heatings,”’ his many contributions dealing 
with the constitution of alloys, and, lastly, his 
classical researches dealing with the growth of single 
crystals in metals and the study of their properties. 
This last would stand as one of the most brilliant 
achievements in the realm of metallography. 

Sir Harold had been one of the first to be appointed 
to the scientific staff of the National Physical 
Laboratory, where, under Sir Richard Glazebrook, 
he was responsible for the establishment of the 
chemical and metallurgical departments. In 1906 
he had been appointed the first professor of metal- 
lurgy at the University of Manchester, and in 1914 
he became professor of metallurgy at the Royal 
School of Mines, Imperial College of Science and 
Technology, London. He had unstintingly given 
his country the benefit of his wide knowledge and 
experience by serving on many Government com- 
mittees of inquiry, and on the Advisory Council of 
the Department of Scientific and Industrial Research. 

In accepting the medal, Sir Harold Carpenter 
thanked the President, Council, and members of the 
Institute for the honour they had conferred upon 
him. He would like, he stated, to say a few words 
concerning his ancestor, Henry Cort, whose dis- 
coveries comprised the puddling of cast-iron on a 
reverberatory hearth and the rolling of that iron 
in grooved rolls. The puddling process was nearly 
150 years old but was still alive to-day. It was 
true that it had been modified, but in its essentials 
the Cort process had remained unchanged. Puddled 
iron had been challenged by other materials, and 
its death had often been predicted. This, however, 
had never taken place, and he himself did not 
expect to see it. It was just thirty years since he 
had begun to work in metallography, and exactly 
twenty-nine since he had first attended a meeting 
of the Institute. On that ovcasion a paper by 
Messrs. Arnold and McWilliam on “The Micro- 
structure of Hardened Steel” had been presented. 
This had provoked a most vigorous discussion ; a 
great deal of heat had been generated, but not 
enough to shed much light. On the morrow a 
paper entitled ‘“ X-Ray Investigations on the 
Crystal Structure of Hardened Steel,” by Mr. 
Ohman, was to be presented. If one wished to 
ascertain the progress made by metallography, 
one had only to read these two papers. Thirty 
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founded ; at the present time this science had 
become a definite part of steel metallurgy. In fact, 
the manufacture of steel in the modern scientific 
manner would be impossible without it ; and thirty 
years was not a very long period for this result 
to have been achieved. He would like to say a 
few words regarding the future. No subject stood 
still ; metallurgists knew what the present metallo- 
graphic methods would do and their limits. In his 
opinion, the metallography of the future would 
have to go still closer to physics. Some weeks 
previously Sir William Larke and he had appeared 
before the Advisory Council of the Department of 
Scientific and Industrial Research, and had advised 
that the study of metals by physicists be encouraged. 
He was glad to say that the Advisory Council had 
agreed to assist financially approved students in 
physics who desired to follow a metallurgical career. 


PropuctTion Economy IN Works. 


The first contribution dealt with after the Presi- 
dential address bore the title “‘ Production Economy 
in Iron and Steel Works.—Part I,” and was by 
Dr. Otto Cromberg. In the absence of the author, 
the paper was presented to the meeting by Mr. J. H. 
Turner, of the National Federation of Iron and Steel 
Manufacturers. Dr. Cromberg stated in his paper 
that economic production was a problem of cost. 
If the cost of the products made by various processes 
were known, and if the influences affecting the indus- 
try from without could be expressed in terms of 
cost, the requisite measures could be taken to bring 
about the necessary changes in works operation. 
It did not follow, however, that any measures 
taken would bring about continuity of operation. 
It was the ambition of every good works engineer, 
on taking up his appointment, to improve the process 
of manufacture, and when making so-called “‘ time 
studies,” the main point was always to determine 
with sufficient exactitude the relationship in time 
between the workers, the apparatus at their disposal, 
and the material being manufactured, so that the 
optimum value of the cost of the product could be 
determined. Under the present trade depression, 
the interest in time studies, conducted with the 
object of increasing outputs, was limited to certain 
factors. For instance, where, in a large undertaking, 
several mills of similar type were working on the 
same kind of products, and the decreased demand 
for these products could be met by one mill, a 
calculation of the cost of production would decide 
which mill should be kept in operation. 

The paper contained a number of intricate 
tabulated time-study charts. One of these dealt 
with the work of one man engaged in the binding 
of wire coils. The time taken by the worker was 
given for several series of operations. Another 
example was a time record taken in a wire-drawing 
works, in which three drawing dies were simul- 
taneously served by one man. The time taken 
for the manual operations were shown separately 
for each die. A third example showed time records 
for ascertaining the capacity of a rod-mill, rolling 
wire rod 12-mm. in diameter. Other tables given 
in the paper were concerned with the position, 
from day to day, of orders received, stock in hand, 
and material delivered, and with a typical day- 
shift record of the output of a rod mill. Dr. Crom- 
berg’s paper was the subject of an article on page 610 
of our issue of last week. 

Mr. J. Henderson, who opened the discussion, 
said that it was impossible to exaggerate the impor- 
tance of the subject before the meeting. It repre- 
sented the change from the old personal form of 
management to the present scientific methods. 
The author had said that the changes in the economic 
conditions in German industry, brought about by 
the war, had necessitated a fundamental study of 
the economic laws of factory management in regard 
to the operations involved in the manufacture of 
finished products. This statement was just as 
true of this country as it wasofGermany. Referring 
to difficulties concerning the securing of continuity 
of operations, the author, however, had gone 
on to say that, in the presence of a world crisis, 
such as that now prevailing, it would be apparent 
that a ‘‘ complete shut-down was the lesser evil.” 
Dr. Cromberg had evidently allowed his logic to run 





the steel industry in this country would be entirely 
shut down. The tables in the paper were 
exceedingly difficult to follow, and he would like 
the author to give some additional explanation of 
his data. The next speaker, Mr. F. W. Harbord, 
also referred to his difficulties in following the tabu- 
lated information contained in the contribution. 

Mr. J. Cunningham stated that the first applica- 
tion of the stop-watch to steelworks processes had 
been made by Mr. F. W. Taylor at the Midvale 
Steelworks in the United States. That system 
was the real basis of Dr. Cromberg’s paper and what 
had been practised 50 years previously in the 
United States was brought to the notice of the 
Institute from Germany. As a student in Berlin in 
1905, time-study methods had been taught, and 
stop-watch methods had been applied in various 
machining operations. There was evidence that, 
in the last few years, very great interest was being 
taken in these methods abroad. Professor C. H. 
Desch, who spoke next, said that in contributions 
on this subject, time-study methods were always 
attributed to F. W. Taylor. In a book, which was 
the best part of a century old, and entitled, Economy 
of Arts and Manufactures, Charles Babbage gave 
accounts of methods which were practically identical 
with those adopted later by F. W. Taylor, although 
the latter might not have been aware of that fact. 
Babbage’s book threw a great deal of light on the 
economics of manufacture and was well worth read- 
ing even now. 

In a brief reply on behalf cf Dr. Cromberg, Mr. 
Turner stated that the paper had been written in 
very general terms. He agreed that some of the 
examples given in the tables were certainly difficult 
to follow, and he was in touch with the author 
as to how various figures had been arrived at, and 
as to exactly what some of the units represented. 
It had been said that time studies were in effect 
methods of speeding up operations. They were 
much more than that; they served as a basis 
for the control of production and for determining 
the importance of personnel in the production 
given finished sections for any particular plant. 


Meutinec SHor or APPLEBY IRON CoMPANY. 


The second contribution considered on Thursday 
morning was by Mr. A. Robinson and was entitled 
“The Melting Shop of the Appleby [ron Company. 
Limived.”” We commenced the reproduction of this 
important paper on page 616 of our issue of last 
week. 

The discussion was opened by Mr. F. Clements, 
who thought that the contribution would enhance 
the reputation and value of the proceedings of the 
Institute. It was necessary to think of the future 
of the steel industry. It had been said that, in 
order to cure all the ills of the industry in this 
country, it was necessary to erect huge plants 
similar to these at work in Europe and in the 
United States. He submitted that that solution 
to our difficulties was not always sound. There were 
matters in the steel industry other than mere tech- 
nical considerations. The condition that our 
standard of wages was higher than that obtaining 
abroad had to be faced. If we, in this country, 
reproduced plant of the most modern type, we 
should still be under the handicap of higher wages, 
which no development could eliminate. Steelmakers 
must turn their eyes a little further than that. The 
modern tendency was towards the adoption of a 
definite type of steel for purposes for which, pre- 
viously, only mild steel was used. Many of the 
difficulties with which our shipbuilding industry 
was faced would have to be solved by a step forward. 
Ships of greater capacity for the same weight would 
have to be built, and this could not be done with 
mild steel. There was a very wide field for steel of 
a special character. This might be said to be the 
“cream”? of the steel industry and the “ skim- 
milk” could be left to the foreigner. Presuming 
what he had said was reasonable, he would like to 
hear from Mr. Robinson how equipment such as he 
had described would fit into the general scheme. 
Would he turn to tilting furnaces of large dimensions 
or would he prefer the more mobile fixed furnace in 
which the control of the materials was more exact. 
Would he use, for instance, a tilting furnace for mak- 








years ago metallography had only recently been 


away with him; if his suggestions were followed 





ing a 3 per cent. nickel, 0-50 per cent. carbon steel. 
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Mr. Benjamin Talbot stated that if the location 
of the melting shop had not been stated it might have 
been thought that Mr. Robinson was describing one 
of the best shops in the United States. Thirty years 
previously he had contributed a paper on Conti- 
nental processes, and had then visualised the 200-300 
ton tilting furnace. In the United States, Ford 
had designed, and was now probably constructing, 
a 4)0-ton furnace. The Appleby mixer was not a 
true mixer, but a gas-fired furnace. He would like 
Mr. Robinson to have included in his contribution 
comparative data concerning practice using metal 
from the mixer and direct metal from the blast 
furnace. In a recent copy of Stahl und Eisen a 
valuable research had been published on the ques- 
tion of whether it was preferable to empty the 
furnace or leave two-thirds of the contents behind. 
The conclusion was that, at Witkowitz, it was pre- 
ferable and more economical to leave a large propor- 
tion of the steel behind when tapping the furnace. 
It was the aim of all steelmakers to produce a 
basic slag of 90 per cent. citric-acid solubility, but 
he had always found that this could only be done at 
the expense of time. The next speaker, Mr. J. 
Cunningham, said that the author had referred to 
problems related to the CO, content of the waste 
gas, and he would like to know if he had tried a new 
apparatus giving the oxygen content. The best 
results were obtained when the percentage of oxy- 
gen present was between 2-5 and 4 per cent. The 
last speaker, Mr. J. Henderson, stated that the 
process described was essentially a continuation of 
the Talbot process instituted many years previously. 


a Joint Committee of the Iron and Steel Institute 
and the National Federation of Iron and Steel 
Manufacturers, to the Iron and Steel Industrial 
Research Council. The Report takes the form of a 
volume comprising 250 pages and a skeleton outline 
of it will be found on page 652 of our present issue. 
A general introduction of the work so far carried 
out, and that envisaged, was given by Dr. W. H. 
Hatfield, the Chairman of the Corrosion Committee. 
Mr. U. R. Evans introduced Section E of the Report, 
dealing with laboratory corrosion tests and Dr. J. C. 
Hudson, the official investigator of the Committee, 
spoke on the field tests carried out. 

Sir William J. Larke, who opened the discussion, 
was of opinion that the work of the Committee | 
would ultimately mark an epoch in iron and steel 
production. The Committee represented the whole 
of the interests concerned, namely, the producers 
and the users, including structural engineers, railway 
engineers, and other large consumers of steel. 
After paying a tribute to the activity and enthusiasm 
of Dr. Hatfield as Chairman of the Committee, he 
appealed to all those interested in corrosion to assist 
the Committee, not only by constructive criticism 
and suggestions, but also by bringing to their notice 
any experience they might have of the corrosion of 
iron and steel in practice. Even matters which 
might appear unimportant might throw a great 
deal of light on the work the Committee was doing. | 

Mr. T. M. Service thought it advantageous to 
have all the data in one report. The Committee 
had made some reference to cases in which steel, 
was not adequately protected. This was a most 





additions of quinoline. The process was_ better 
than any mechanical method he had seen. The 
size and shape of the test pieces adopted for the 
field tests gave a small ratio of surface to weight. 
These, he thought should have been rolled down 
to din. or % in. instead of the in. adopted. He had 
been glad to hear Mr. Evans speak of the value of 
laboratory corrosion tests. He had said, however, 
that while they could not bring out small differences 
between materials they certainly were useful when 
there was a wide difference between the behaviour 
of materials. This was a matter of importance. 
If, for instance, two materials both possessing high 
corrosion resistance were tested, the laboratory 
methods tended to break down. 

Mr. J. Henderson stated that Dr. Hudson had 
referred to the steel for the specimens as having been 
specially made. He would like to emphasise that 
there was nothing special about it so far as quality 
was concerned. It was not special in the sense that 
an endeavour had been made to produce a material 
specially resistant to corrosion. The steel was quite 
normal and was representative of many millions 
of tons of material made in this country. 

Dr. W. H. Hatfield, in his reply, said that the 
Committee appreciated the remarks of Mr. Service 
concerning ship corrosion. He asked him to 
elaborate his remarks and extend the number of 
examples at his leisure. When he was speaking 
he had made it clear that the type of corrosion was 
common to steel made in all countries and, one 
might say, by old processes. He also asked Dr. 
Inglis to amplify and elaborate his remarks. As 


regards the effect of stress; this was a very big 
subject and, at the moment, was not covered in 
'the field tests of the Committee, but it would be 
taken up later. Dr. Rosenhain’s suggestion that 
the report should be issued in “‘ tabloid ’”’ form was a 


particular case that had come to his knowledge | £004 one, and an endeavour would be made to 
nothing could be said against the steel, so a chemical | Provide an adequate abstract. With regard to the 
analysis had been made of the paint employed, the | SUggestion to use restrainers in pickling, there was a 
shipowner having stipulated red-oxide paint. This | Section in the report in which the effect of the 


important point. During the past five or six years 
cases of local corrosion in ships had been brought 
to his notice. Both acid and basic and also British 
and foreign steel had been involved, so that it did 
not appear as if the steel were at fault. In one 


In his reply, Mr. Robinson said that tilting 
furnaces could commence operations with a much 
more impure charge than could fixed furnaces ; 
the slag could be changed once, twice, or many times 
and any required degree of purity secured at the 
end of the operation. This could be accomplished 
much more easily than with a furnace working with 
“dirty ’ material until the end. The tilting furnace 
was a very flexible piece of apparatus, and the 




















charge could be tapped in any condition from 
rimming to “ dead ” steel. The fear of rephosphori- 
sation or resulphurisation was absent. Nickel, 
chromium, or silicon could be added to the furnace 
bath or ladle as in any fixed-furnace practice. The 
only reason for making these special steels in the 
small fixed furnace, was that there was a very 
limited market for them. Naturally, one did not 
use a bucket when a spoon would suffice. As soon, 
however, as these steels came into sufficiently great 
demand to interest the large tilting-furnace operator 


he would make them quite as successfully and more | 


cheaply than the small fixed-furnace steelmaker. 
There were two valid reasons for installing a fixed fur- 
nace in preference toa tiltingfurnace. Firstly, when 
scrap was plentiful and cheap, and pig iron scarce 
and dear. In this case the shallow quick furnace 
of Continental type was indicated. The second case 
was when scrap was not so plentiful, but the pig 
iron was of such composition that it had a very low 
phosphorus content and was perhaps low in impuri- 
ties, and very little slag had to be carried on the 
furnace. For any charge requiring purification and 
a heavy slag, the tilting furnace was the better. 
Mr. Talbot had referred to the use of direct metal 
from the blast furnace. The answer to his question 
was that, in Frodingham, the iron was made from 
poor ore, and its composition was erratic in con- 
sequence. Mention had also been made of the citric- 
acid solubility of the slag. The price obtained for 
the slag, in normal times, was quite good, and they, 
at the Appleby Works, could afford to slow down 
the furnaces somewhat in order to obtain a good 
slag. In answer to Mr. Cunningham he had not 
tried to work the furnaces using as a basis the oxygen 
content of the waste gases. In his opinion, the 
same objection held as in the case of CO, deter- 


and 70 per cent. of barium sulphate. 


had been found to consist of 20 per cent. red oxide | removal of scale was considered. The Committee had 
The latter | discussed at some length the size of the specimens, 


lacked covering power ; one coat of oxide paint was and that eventually decided upon was in all proba- 
equivalent to three or four of barium sulphate paint. bility the best. Moreover, the size had been largely 


| defective paint scraped off and a covering of white- 
| lead paint put on. 
| months, but on her return she had been re-examine 
|} and the corrosion trouble was found to have ceased. 

Dr. N. P. Inglis stated that comparative tests 
had been conducted on specimens of mild steel, 
Armco iron, a steel containing 0-37 per cent. of 
|copper, and another containing 0-48 per cent. of 
| copper and 0-15 per cent. of molybdenum. These 
| specimens had been exposed on the roof of the main 
offices of a large chemical factory. In all cases the 
copper steels were found, after exposure, to be 
covered with a very resistant scale, moreover the 
small percentage of molybdenum seemed to be 
distinctly beneficial. When the specimens were 
tested in Tees water, there was not much difference 
in the corrosion, except in the case of the steel 
containing the small percentage of molybdenum. 
He would like to know if any investigations were to 
be carried out on the corrosion of specimens sub- 
jected to a definite externally-applied stress. 

Dr. W. Rosenhain thought that in the interest of 
others like himself it would be desirable to have a 
separate leaflet, comprising 7 or 8 pages, and con- 
taining a summary of the Report. This would be 
both more advantageous and cheaper than issuing 
large numbers of the voluminous report itself. He 
was glad to find that the Committee contemplated 
conducting, in addition to the loss- or gain-in- 








minations ; at every reversal, gas or air were drawn 
in, and this and other factors upset the readings 
and destroyed much of their value. 

At this stage of the proccedings, the President 
adjourned the meeting until 2 p.m. 


REpPorT OF CorRROSION COMMITTEE. 


The first contribution considered on the afternoon 
of Thursday, May 7, was the “ First Report on the 
Corrosion of Iron and Steel,”’ this being a report, by 


weight tests, some mechanical tests on their speci- 
mens. Dr. Hudson had done some work in this 
direction* and similar investigations on wire had 
been carried out at the National Physical 
Laboratory. With regard to the evaluation of 
corrosion by changes in the weight of the specimen, 
the products of corrosion had to be removed without 
injuring the underlying metal. This could success- 
fully be accomplished by using dilute acid with 


© See ENGINEERING, vol. cxxx, page 507 (1930). 





The ship had been away for six : 
d| dealt with 


| In another case, a ship constructed of acid steel had | governed by the commercial form in which the steel 
given trouble ; here, again, the paint was to blame. 
The owner had had the vessel dry-docked, the) 


had been produced. 


CONSTITUTION OF SCALE. 


| The second paper taken on Thursday afternoon 
“The Constitution of Scale,” and was 
by Dr. L. B. Pfeil, who presented it to the meeting. 
The investigation described in the paper was 
|carried out as a continuation of a study of the 
fundamental facts associated with the oxidation of 
iron and steel,* and consisted mainly of a study of 
the microstructure of pure iron oxide, but included 
also some determinations of the freezing points of 
iron oxides of various compositions. Dr. Pfeil 
stated that the pure iron oxide, required for the 
investigation had been prepared from thick electro- 
lytic-iron sheet, of extremely high purity, by 
prolonged heating in air at 1,050 deg. C., in an 
electric furnace. An equilibrium diagram of the 





iron-oxygen system, from 70 to 78 per cent. of iron, 
had been constructed. The boundaries of the ferric 
oxide phase, at very high temperatures, had not 
been determined. It was probable that dissociation 
occurred at high temperatures with the formation 
of magnetite. The solubility of iron in ferric oxide 
at 1,000 deg. C. had been determined by heating 
pieces of ferric oxide in vacuo with a small quantity 
of magnetite, for a period sufficient to allow equi- 
librium to be reached. After heating for 48 hours 
the iron content of the ferric oxide was 70-26 per 
cent., and after heating for seven days it was 70-3 
per cent. In both the slowly cooled and the 
quenched condition the sample consisted of the 
ferric phase only. The limiting composition of the 
magnetite phase had been determined. Experi- 
ments had shown that the solubility of iron in 
magnetite at 1,430 deg. C. might be taken to be 
near 72:6 per cent. When iron and steel were 
heated to high temperatures in an oxidising atmos- 
phere, the major portion, and often tne whole, 
of the scale formed consisted of the ferrous phase. 





* See Journ. Iron and Steel Inst., vol. cxix, page 501 





(1929) and ENGINEERING, vol. cxxvii, page 649 (1929). 
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At a temperature of about 570 deg. C., however, 
ferrous oxide was unstable and decomposed into a 


eutectoid of iron and magnetite. The rate of this | 


decomposition was found to vary according to the 
composition of the specimen. There could be little 
doubt that, from the point of view of the improve- 
‘ment of heat-resisting steels, a study of the ternary 
oxide systems would be of great value. 

Sir Harold Carpenter considered that Dr. Pfeil 
was dealing with a very difficult piece of experi- 
mental work, but his thermal equilibrium diagram 
of the iron-oxygen system between 70 and 78 per 
cent. of iron showed that he had overcome these 
difficulties. The next speaker, Mr. A. B. Winter- 
bottom, agreed with Dr. Pfeil that the present paper 
formed a prelude to the study of scale-resisting 
steels, from the point of view of their improvement. 
He also thought that it was of importance in connec- 
tion with the study of descaling, 1.e., pickling opera- 
tions. Furthermore, it would also help in diag- 
nosing the previous history of failures when scale 
was present. Dr. Pfeil having announced his 
intention of replying to the discussion in writing, 
the President adjourned the meeting until 10 a.m. 
on the following day, Friday, May 8. 


ANNUAL DINNER. 


The annual dinner, which was held at the Con- 
naught Rooms, on Thursday, May 7, was attended 
by some 370 members and guests. The President, 
Colonel Sir Charles Wright, Bart., occupied the 
chair. The toast of ‘“‘The Iron and Steel Indus- 
tries ’’ was proposed by the Rt. Hon. Lord Weir who, 
in the course of his remarks, said the industries had 
been subjected to much criticism, but he thought 
they were working as well as was possible under 
the heavy burdens imposed by existing conditions. 
He asked if the passage of any Bill by any post-war 
Government had helped the British producer to 
reduce his costs, increase his prestige, employ more 
workers, or maintain the existing standard of wages. 
Actually, he remarked, all legislation had had the 
opposite effect. The first essential, he said, was 
protection, not so much against the foreigner as 
from our own politicians. The response was made 
by the Rt. Hon. John Hodge, who said that while 
he did not believe in tariff reform, which would 
only serve to subsidise inefficient concerns, it was 
necessary for the conditions which prevailed in 
foreign countries to be taken into consideration 
when deciding whether their goods should be 
allowed to enter the country. He would, however, 
not admit any foreign steel so long as any of our 
steel works were idle. We had steel plants which 
were second to none, but nationalisation would be 
all to the good provided it were wisely done. Too 
high a price must not be paid for derelict concerns. 
The toast of “‘ The Guests”? was proposed by Sir 
Hugh Bell, Bart., and responded to by Sir Hugo 
Hirst, Bart., the latter referring in his speech to the 
close co-operation which existed between the iron 
and steel industries and the electrical industry. 
The Rt. Hon. Sir Robert Horne proposed the toast 
of “The Iron and Steel Institute,” to which the 
President briefly responded. 


(To be continued.) 








THE CORROSION OF IRON AND 
STEEL. 


THE first report of the Corrosion Committee, to the 
Iron and Steel Industrial Research Council, was pre- 
sented at the annual meeting of the Iron and Steel 
Institute, on May 7. 
in the task of studying the problems involved in the 
corrosion of iron and steel, is a joint committee of the 
Iron and Steel Institute ana the National Federation 
of Iron and Steel Manufacturers. The chairman of the 
committee is Dr. W. H. Hatfield, and the official 
investigator is Dr. J. C. Hudson. Owing to the very 
great length of the report we are only able to give a 
brief summary of the ground covered. 

In view of the fact that subsequent reports will con- 
sist essentially of accounts of extensive corrosion experi- 
ments undertaken by the committee, it was felt that its 
first report should deal in the first place with the 
correlation of knowledge and data concerning corrosion. 
At an early date a questionnaire was circulated to 
producers and consumers of iron and steel, requesting 
them to give their experience on the corrosion of 
ferrous products, with particular reference to the 


The committee, which is engaged | 


| effect of copper additions on the corrosion resistance of 
ordinary mild steel. A large number of replies was 
received and these undoubtedly constitute a very 
| interesting summary of the practical knowledge of the 
| corrosion of iron and steel. It is brought out in a 
| remarkable manner, that, normally speaking, ordinary 
| steels, if properly cared for, lasts for very long periods of 
| time, and that marked corrosion only occurs when 
| associated with abnormal conditions. Many indications 
'of this are given, based on authoritative communica- 
| tions from important consumers. Turning to the influ- 
|ence of small copper additions, it would appear that 
| existing data justify reasonable claims made as regards 
| improved resistance under some conditions. 

Much of the time of the earlier meetings of the com- 
| mittee was occupied in considering reports and memo- 
randa bearing on the subject of corrosion and sub- 
mitted by members; many of these dealt with points 
arising within the practical experience of the member 
concerned. The opinion is often expressed that the 
mechanism of corrosion is not yet understood and that 
leading investigators advocate conflicting views. 
The fact, however, is that a good working theory of 
corrosion has been established in general outline on a 
reasonably secure, though partly qualitative, experi- 
mental basis. It has been experimentally demonstrated 
that iron specimens with clean metallic surfaces, exposed 
to the atmosphere and certain other oxidising agents, 
become covered with films of oxide, often invisible. 
These films seem to be formed by oxidation of the 
metal in situ; they appear to exert an important effect 
upon the rate and distribution of subsequent electro- 
chemical corrosion. Under special conditions they may 
be sufficiently uniform to prevent the attack of certain 
corrosive agents and so render the metal passive, this 
being particularly the case with certain alloy steels. 
Generally, however, in ordinary steels, the films are 
not sufficiently uniform, and corrosion occurs at those 
parts of the metal at which the film is porous, cracked, 
thin, or absent for any reason. Thus an oxide film 
may be either ‘“ protective ” in special conditions, or, 
more usually, “‘ directive ” only. 

The mechanism of the reaction that results from the 
presence of a non-uniform oxide film is electro-chemical 
in character. Experiments have shown that oxide- 
covered metal is cathodic towards metal free or nearly 
free from oxide and that a current is set up when two 
such samples of metal are plunged in an electrolyte and 
connected by a wire. The relatively bare metal is 
attacked and a current flows through the liquid, the 
film-covered metal forming the positive pole. For 
example, let the electrolysis set up when iron is immersed 
in a sodium chloride solution, be considered. Ferrous 
chloride is produced at the attacked portions (the 
anodic areas), whilst caustic soda and hydrogen are 
produced at the unattacked (or cathodic areas), in 
accordance with the following equation : 

Fe + 2 NaCl +2H,O = FeCl, + 2 NaOH + 2H. 
The hydrogen may appear as gas, but if dissolved 
oxygen is present it will usually be oxidised to water, 
or to hydrogen peroxide. Rust is a secondary product, 
which results from the interaction of the primary pro- 
ducts of the electrolysis as follows : 

Fe Cl, + 2Na OH = Fe (OH), + 2 NaCl. 


The ferrous hydroxide, Fe (OH), is then oxidised to 
ferric hydroxide and sometimes changed to carbonate or 
other salts under ordinary atmospheric conditions. The 
mixture of the different iron hydroxides and derived 
basic salts is commonly known as rust. Some chlorine 
may often be locked up in the rust, in which case the 
water becomes slightly alkaline as corrosion proceeds, 
and there is always local alkalinity at the cathodes. 
Lest it should be said that the view stated above is 
merely a *‘ theory ” of corrosion, it should be made clear 
that every step in the process described has been experi- 
mentally demonstrated. The factors, which, in indus- 
| trial experience, are believed to affect the corrosion of 
ferrous metals in service may be summed up as follows, 
}method of manufacture of the material, composition, 
| impurities and segregation, homogeneity, soundness, 
| general history, position of the specimen with regard 
to the direction of rolling, and nature of the surface. 
It is, of course, clear that these factors are, to some 
extent, interdependent. 

Full experimental details of the committee's field 
tests are given in Section D of the report by Dr. J. C. 
Hudson. The work in progress or already arranged 
includes three series of tests, namely: (1) Tests on the 
corrosion of ordinary mild steel with and without the 
addition of small amounts of copper. (2) Tests on the 
corrosion of wrought iron and ingot iron. (3) Tests 
on the possible effect of differences in the process of 
manufacture on the corrosion of steel. The first series 
is now in progress, whilst series 2 and 3 are in active 
preparation. All the steels used in the first series of 
tests contained 0-21 per cent. of carbon, 0-6 per cent. 
of manganese and about 0-04 per cent. each of sulphur 
and of phosphorus. The copper-free steel contained 
some 0-03 per cent. of copper, while the two copper- 











bearing steels employed contained 0-26 and 0-52 per 
cent., respectively. A large number of specimens of 
these steels have been prepared and are being exposed 
at Llanwrtyd Wells, Woolwich, Redcar, Motherwell, 
Dove Holes Tunnel (between Derby and Chinley), 
Basrah, Khartoum, Singapore, and Durban. The 
scheme is well under way and the whole of the tests 
forming Part I of the work should be in hand by the 
end of 1931. As regards the tests on wrought iron and 
ingot iron, forming Part II of the programme, arrange- 
ments have already been made for the supply and pre- 
paration of the necessary materials, and it is hoped that 
work will also have been commenced on this series by 
the end of the present year. 

The Corrosion Committee has appointed a sub- 
committee on laboratory corrosion tests, to investigate 
this phase of the problem, under the chairmanship of 
Mr. U. R. Evans. This sub-committee has arranged 
for three inter-dependent investigations on laboratory 
corrosion tests, which have been carried out by#Mr. 
U. R. Evans and Mr. S. C. Britton; Dr. W. H. Hatfield 
and Mr. H. T. Shirley; and Dr. J. C. Hudson. These 
investigations are described by their respective authors 
in Section E of the report. As a result of the work of 
Messrs. Evans and Britton, the sub-committee came to 
the conclusion that, in view of the difficulties of repro- 
ducing sprays and of possible errors due to the personal 
factor, the results of all laboratory corrosion tests 
should be expressed in terms of a standard material 
tested alongside the others. The sub-committee, 
therefore, decided to use the copper-free mild steel 
prepared for the field tests described in Section D, as 
a standard. In the second series of tests, Dr. Hatfield 
and Mr. Shirley investigated further the possibilities 
of the intermittent spray test by making a direct 
comparison of the results obtained for a large number of 
materials in different surface conditions, subjected both 
to the spray test and to atmospheric corrosion in an 
industrial atmosphere. They introduced a mechanical 
method of spraying, which is independent of the per- 
sonal element and probably more reproducible than the 
hand sprays used in the other two investigations. The 
third series of tests, carried out by Dr. Hudson, had 
the object of elucidating several important points, 
such as the degree of reproducibility of different hand 
sprays and of the standard specimens themselves. In 
addition, since it appeared probable from the results of 
Messrs. Evans and Britton that the intermittent spray 
test gave the correct order of merit of specimens 
exposed to corrosion for a limited period, arrangements 
have been made to correlate the results of intermittent 
spray tests, on a number of different materials, with 
field observations on the same materials exposed in 
the painted condition. Since a prolonged period of 
exposure is needed to bring about failure in the case’of 
painted specimens, it will necessarily be some time 
before this correlation can be made. 

Finally, in view of the fact that the first instalment 
of the tests undertaken refers essentially to the effect 
of small copper additions on the corrosion of ordinary 
mild steel, it has been thought advantageous to include 
a bibliography of copper steels. The bibliography deals 
with the complete effect of copper on iron and steel ; 
it is not merely confined to a consideration of the effects 
of copper on corrosion resistance, but includes references 
to the effects of the metal on the working and mechani- 
cal and other properties of irons and steels. 








Ni-Resist Heat-Resistine Iron.—An iron which is 
stated to possess good heat- and scale-resisting properties, 
has recently been developed by Messrs. The International 
Nickel Company, New York. This material, which has 
an austenitic structure, is known as Ni-Resist, and the 
percentage composition of a typical sample is as follows : 
Total carbon, 3°0; silicon, 1°5; nickel, 14°0 ; copper, 60 ; 
and chromium, 2°5. It is used for such purposes as 
exhaust manifold control valves and stoker links. It was 
originally developed as a corrosive-resistant material, and 
is said to show good resistance to waste acids. 


BritisH STANDARD SPECIFICATION FOR RoAaD TAR.— 
The British Engineering Standards Association has 
published a further specification for road tar, designated 
Tar No. 3. This specification, the draft of which was 
prepared by the British Road Tar Association, provides 
for a tar suitable for the manufacture of tarmacadam 
laid by the hot or semi-hot process, as an alternative to 
tar No. 2, contained in Specification No. 76-1930, and 
the viscosity of tar No. 3 is higher than that of the former 
tar. The methods of testing and the specifications for 
apparatus, which are given as appendices, have been pre- 
pared by the Standardisation of Tar Products Tests 
Committee, and are based on this Committee’s publica- 
tion Standard Methods for Testing Tar and its Products. 
Copies of the new specification, (No. 76—Part 2---1931), 
may be obtained from the B.E.S.A. Publications Depart- 
ment, 28, Victoria-street, London, 8.W.1, price 2s. 2d. 
post free. The Minister of Transport has decided that 
tar prepared in accordance with the new specification 
may be used on works qualifying for grant from the Road 
Fund. The precautions notified to Local Authorities in 
Circular No. 1874 (Roads), dated May 5, 1923, respecting 
the use of tar, should, however, still be observed in the 
case of tar No. 3, where rain water from road surfacings 
is likely to pass into streams containing fish or plant life. 
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THE NATURE OF DEFECTIVE LAMI- 
NATIONS IN WROUGHT-IRON BARS 
AND CHAIN LINKS.* 


By H. J. Goveu, M.B.E., D.Sc., Ph.D., and A. J. 
Morpuy, M.Sc. 


Tue fractured surface of a bar or chain link sometimes 
reveals the presence of one or more laminations exhibit- 
ing a brittle ‘‘ coarsely crystalline” appearance, the 
remainder of the section having the normal appearance 
of ductile wrought iron. Fig. 1 on this page, provides 
a typical example, showing the fractured link of a 
sample of 1}-in. crane chain broken under impact 
forces (full details are given in previous paperst). Two 
defective layers are visible, and the inside surface of 
the link shows several places where one of these layers | 
has cracked, indicating the brittle nature of the layers 
when compared with the rest of the material of which 
the link is composed. Since this link had been nor- 
malised (heated to 1,000 deg. C. and cooled in air) 
before testing, it is clear that the nature of the defective 
layer was such that it could not be rendered normal by 
heat treatment of this type; this is a characteristic 
and important feature of this material. Defective 
layers of the type under consideration are well known to 
manufacturers and users of wrought iron, by whom they 
are commonly described as “‘ burnt ”’ layers. 


Fia. 1. 





Fie. 2. CHain Link with Burnt OUTER ZONE. 


Fig. 2 annexed, illustrates a type of defect which | 
resembles in many respects that shown in Fig. 1. In| 
this case, however, the coarsely faceted portion of the | 
fracture occupies an outer zone in the section of the | 
link. In the industry the term “‘ burning ” is applied | 
to this condition also, but there are good reasons to | 
believe that the two defects are not, in fact, of the same | 
nature, and they require separate consideration. 

It has been shown previously that the exposure of | 
wrought iron to temperatures above 1,100 deg. C. 
without subsequent forging may produce a brittle | 
material, the fracture of which resembles closely that | 
of the defective laminations and peripheral zones. | 
These experiments, and the position of the “ crystal- | 
line” zone shown in Fig. 2, suggest very strongly that 
this second type of defect is caused by overheating the | 
iron after it has been rolled into the form of bar, and | 
at a stage when it does not receive any further hot 
hammering or forging. When this “‘ peripheral zone ” 
type of defect is found in chain links it is probable that 
overheating has occurred on the chain-maker’s hearth ; | 
in extreme cases the iron may be damaged over the 
entire cross-section of the link. 

Provided that the heating is followed by some form of | 
hot forging, wrought iron may be heated to tem- 
peratures above 1,100 deg. C. without damage. ‘‘ Over- 
heating ” under these conditions cannot be the cause of | 
the defective laminations, because all wrought iron is 
subjected to equally high temperatures during the ordi- | 
nary process of manufacture, and yet most chain iron | 
offgood quality does not contain these defective layers. | 

Regarding the stage in the history of the iron at which | 
the defective layers acquire their particular character- 
istics, it is evident that this must be either in or imme- | 
diately following the “‘ puddling” stage, because the | 
defective layers are readily identified as individual | 
* pilings’ from which the bars were forged or rolled ; | 
their position with regard to the surface of the bar | 

* Communication from the National Physical Labora- | 
tory, Teddington, read before the Iron and Steel Institute 
on Friday, May 8, 1931. Abridged. 

t See Department of Scientific and Industrial Research, | 
1928, Engineering Research Special Report No. 3 and 
ENGINEERING, vol. exxv, p. 618 (1928). 








>| 
| 


| by a “normalising” heat treatment, but the coarse 


ENGINEERING. 


entirely excludes the possibility of their being due to 
over-heating on the chain-maker’s hearth. During the 
discussion on the previous paper at the Institution of 
Mechanical Engineers, one speaker said that the 
appearance of the laminated fracture (Fig. 1) suggested 
that the material of which this link was composed was 
a foreign ‘“‘ bastard” iron made up of iron and steel, 
and added that such material could be burned much 
more easily than good quality wrought iron. The 
observations of the present authors, however, showed 
that defective layers of this type were to be found 
occasionally in material which was supplied to a 
specification calling for the best quality of British 
wrought iron. 


| comparative tensile, hardness, and impact tests have 
| been made on specimens cut from the defective layer 
| and from adjacent normal layers. The previous work 
had also indicated that the behaviour under test of a 
chain link containing such defective layers depended, 
to some extent, on the orientation of these layers with 
respect to the axis of the link ; for example, in a shock 
(tensile impact) test to destruction on a length of chain 
|in which the links are subjected to heavy: bending 
actions, the deleterious effect of the defective layer is 
much more marked if the axis of the layer is perpen- 
dicular to the neutral axis of the link section, than if it 
is in coincidence with the latter. To obtain some infor- 








}mation on this point some round specimens were 


As the cause of the defect appeared to be obscure, | machined from the bar iron so that the defective layer 


a supply of bar sufficient for experimental purposes 
became available ; 30 ft. of 1-in. diameter bar specially | 
ordered for another research, and described by the | 





iron,’ was found to contain a defective streak running | 


| some further investigation was desirable. By chance, | contained a diameter of the test specimen; impact 


tests were then made on a‘series of such specimens, 
with various values of the relative inclination of the 
axis of the layer to the striking edge of the hammer of 


suppliers as British ‘‘ Genuine treble best pence i the impact machine. 


(a) Static Tensile Tests —Complete tests were made, 


along its entire length. The streak was approximately | in duplicate, on specimens representing the four 


} in. in thickness and extended across the full section 
of the bar, one of its edges passing through the centre 
of the bar. By careful machining it was thus possible 
to prepare specimens consisting almost entirely* of 
this defective layer, while, for comparative purposes, | 
similar specimens could be cut from the remaining | 
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material; these two constituents of the bar will be 
distinguished by the terms ‘‘ defective” and ‘‘ normal,”’ 
respectively. 

Mechanical tests, chemical analyses, microscopic 
investigations, &c., have been made on both constitu- 
ents, and the results are detailed below. The investiga- 
tion has led to the following conclusions regarding the 
nature of the defective layer: The material forming 
the defective layer is slightly harder and very much 
more brittle than normal iron. When -broken, par- 
ticularly under shock conditions, a coarsely crystalline 
fracture isexhibited. The defective layer contains very 


types :— 
(i) Defective 
(ii) Normal 
(iii) Defective 
(iv) Normal 


| layer as cut from bar. 


\ layer after normalising. 


Fig.4. IMPACT TEST SPECIMENS. 
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|The form of the specimen is shown in Fig. 3. A 
| Marten’s type of mirror extensometer was used for 
| strain measurements. Probably owing to the small 
| length of the specimens, the strain readings recorded 
| were most erratic and unreliable. The tests were 
therefore repeated on much longer specimens (6 in. 
by 0-5 in. by 0-1 in.), strains being measured on a 2-in. 
gauge length. 

The tensile tests bring out definite differences between 
the normal and defective layers. The normal iron, 
in the “‘ as received’ state, exhibits the usual charac- 
teristics of good wrought-iron—a tensile strength of 
about 24} tons per square inch, accompanied by a 
clearly defined yield point of 17-2 tons per square inch, 
an elongation on | in. of 28-8 per cent., and a reduction 
of area of 44-8 per cent. Normalising does not effect 
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high proportions of phosphorus and silicon (phos- 
phorus 0:48, and silicon 0°38 per cent.). Micro- 
scopical investigation shows that the defective layer 
is not ‘‘ burnt” in the sense of being oxidised. Com- 
pared with normal iron, the defective layer has a much 
coarser grain-size and larger slag inclusions. Rapid 


| cooling, following heating to 1,050 deg. C., produces 


no grain refinement in the defective layer, while the | 
same treatment produces extensive recrystallisation in | 
the normal material. 

Thermal analysis shows that in the case of the} 
defective layer, the y transformation point is entirely 
suppressed. This important fact is ascribed to the 
high phosphorus and silicon contents of the defective 
layer. As a result, no grain refinement is produced 


structure and dangerous brittleness of the} material 
remain unaltered. A consideration of the manufactur- 
ing process suggests that the defective layers originate 
from abnormal puddled bars, which become worked 
into piles with normal bars. 

Mechanical Tests.—Previous observations of the be- 
haviour under test of chain links containing defective 
layers had indicated that the material of these layers 
possessed a tensile strength at least equal to that of 
normal wrought iron, much lower ductility, and much 
lower shock-absorbing properties. To obtain definite 
information on these points in the present work 








any marked alteration in the mechanical properties. 
The defective layer possesses a slightly, but definitely, 
greater tensile strength (26} tons per square inch) 
and very poor ductility (elongation on | in., 18-4 per 
cent., and reduction of area, 22-5 per cent.) ; the yield 
point is either very poorly defined or is entirely sup- 
pressed. A normalising treatment produces practi- 
cally no improvement in the tensile properties. 

(b) Impact Bending Tests.—As in the tensile tests, 
impact tests were made on specimens representing the 
four conditions :— 


(i) Defective 

(ii) Normal 
(iii) Defective 

(iv) Normal 
Three series of tests were made to determine the 
shock-absorbing values of notched and un-notched 
specimens. The dimensions of the specimens used 
are shown in Fig. 4. Series A and B were made with 
a machine of the Charpy type in which the specimen 
is supported freely at each end and struck in the centre. 
Series C was made with a standard 120 ft.-lb. capacity 
Izod machine, the specimen being tested as a cantilever 
firmly fixed at one end. The specimens of series A were 
of a somewhat short length, and hence after bending 
through an angle of about 90 deg. to 100 deg. were 
carried free of the machine. As many specimens 
remained unbroken, the relative shock-absorbing 
capacities of different samples were not clearly brought 


} layer as cut from bar. 


}tayer after normalising. 





* The layer was not quite straight-sided, the edges, 
like those of the adjacent normal pilings, being of the 


usual slightly wavy contour. | 


out, and it was decided to use longer specimens (series 
B). These specimens were 97 mm. long, and with 
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this length specimens remaining unbroken were bent 
through approximately 135 deg. before passing out 





differences in energy values between the two materials 
(probably due to the low values recorded, ranging 


from the supports. Fracture was produced in the | from 1-1 ft.-lb. to 1-9 ft.-Ib., about 1 ft.-lb. being of the 
brittle samples, otherwise the conditions of test were , same order as the accuracy of the machine reading) ; 


exactly as for series A. 


and the other perpendicular to, the smallest dimen- 
sion of the test-piece, as shown in Fig. 4. 
from the striker to the notch was 22 mm. in both cases. 
Notch “a” was 1 mm., and notch “‘b”’ 2 mm., deep ; 
both were 45-deg. notches with a root radius of 
0-25 mm. 

In the tests of series A the specimens were too short 
to bring out marked differences ir the respective 
absorptions of energy in the normal and defective 





Taste IV.—Izod Bending Impact Tests on Notched 
Specimens (Series C). 
(For particulars of specimen, see Fig. 4.) 
Notch b. 
Type of Wee 
Specimen Condition. Energy Remarks on 
Absorbed. Specimen 
Ft.-Ib. after Test. 
8-8 
8-6 Ductile frac- 
| 8-5 tures (not 
| As received 8-6 entirely 
| | 8-4 | severed). 
| 8-9 
Normal ) | Mean 8-6 
layers ————— -—-—— 
| 7°3 
| 6-6 Ductile frac- 
} After 8-4 tures (not 
normalising 7:3 entirely 
| | 7:4 | severed). 
| 7:1 
Mean 7:4 
9.9 Coarsely 
3.5 | crystalline 
Spore wee Q.1 fractures 
| As received | a | (entirely 
vdites severed), 
| Mean 2:7 
Defective — 
layers 2 3 Coarsely 
3-0 vatalli 
After 4-2 crystalline 
LD yrmalisia g 5-0 fractures 
nats *e °.* (entirely 
4-0 severed). 
Mean 3°5 





\ 


TaBLe V.—Impact Tests on Round (U'n-notched) Specimens 
Containing the Defective Layer and Layers of Normal 
Tron, 


Orientation of Defective Energy 
Layer. Absorbed. Remarks. 
Value of @ (Fig. 5). Ft.-lb. 

Degrees. 

10 160 NC* 

33 166 NC 

48 178 N¢ 

55 125 Ss 

60 152 s 

63 67 Ss 

75 91 s 

90 96 Ss 

94 63 PS) 

98 61 by 

100 77 5 
112 81 8 

131 57 Ss 

134 65 Ss 

138 100 5 
139 72 S$ (N) 
143 113 S$ (@) 
144 66 S (N) 
146 77 8 (4) 
161 89 S (4) 
176 117 S (4) 


* NC = not cracked, S = severed completely. S (N) 

= nearly severed. S (4) = half severed. In every frac- 
tured surface the defective layer appeared as a bright 
coarsely crystalline streak, while the remainder of the 
section had the grey silky fibrous appearance of normal 
ductile wrought iron, 


layers, but it is significant that the angle through 
which the specimens were bent was sufficient to cause 
cracking in those taken from the defective layer. The 
longer specimens used in the tests of series B show 
quantitatively the brittleness o* the specimens cut 
from the defective layer. The energy absorption of 
the normal material, namely, 19-9 ft.-lb. (as received) 
and 19-6 ft.-Ib. (after normalising), was much greater 
than that of the defective layer, 14-1 ft.-lb. (as received) 
and 12-4 ft.-lb. (after normalising) ; moreover, while 
the normal specimens merely bent in a ductile manner 
those of the other type were either severed or cracked 
revealing a coarsely crystalline fracture. The behaviour 
of neither material was sensibly affected by normalising. 
Thus, an impact test, even when made on a thin un- 
notched specimen, reveals clearly the brittle nature 
of the material of which the defective layer is composed. 

Turning to the notched-bar test results of series C, 
the tests made when using notch a reveal very little 


In series C two tests were 
made on each specimen, one notch being parallel to, | 


| the defective layer gave highly brittle fractures, while 
| the normal specimens showed ductile fractures. When 
|the deeper specimen (notch b) was employed, the 


The distance | 


supported freely over a span of 40 mm. and struck in the 
centre of the span by the striker of the machine. The 
ends of each specimen were etched before the test in 
order to reveal the exact position of the defective 
layer. 

The specimen was then placed in the machine so that 
the plane of the defective layer was ‘inclined at a 


Fig.6. 
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brittleness of the defective layer was shown in a 


type of fracture. Normalising had obviously failed to 
remove this brittleness. The results are given in 
Table IV. 

(c) Impact Bending Tests on Specimens consisting of 
Normal Layers in Addition to the Defective Layer.—A 
number of round specimens, 10 mm. in diameter and 
60 mm. in length, were prepared by turning down the 
original bar (1 in. in diameter) containing the defective 
layer. These were tested to destruction as plain 
cylinders (un-notched) in the Charpy machine, being 











Mass, ice ya a x : 
BNE sy We Las Ne 
Fic. 10. Normat Iron. Raprpiy 
CooLeED FROM 1,050 pra. C. x 150. 


, predetermined angle to the neutral axis of the specimen 
quantitative manner, as well as by the unsatisfactory | 


at the moment of striking (see Fig. 5 annexed). 
After the test, the exact value of this angle was 
measured (this was easily done by using the indentation 
made in the specimen by the striker). The tests were 
so arranged as to cover the range of values of @ from 
0 deg. to 180 deg. Only slight variations existed 
in the relative positions of the diameter of a specimen 
and the defective layer ; in most cases, one edge of the 
layer contained a diameter of the specimen, or else the 





| diameter lay entirely outside the layer. Specimens 
\that did not fracture were bent through an angle 
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of about 130 deg. before being carried through the 
machine by the striking hammer. 

The results of the tests are as stated in Table V, and 
the energy values are plotted against the orientation 
of the defective layer in Fig. 6, on page 654. The 
results are, perhaps, best discussed with reference to 
Fig. 6. A certain amount of irregularity exists in the 
energy absorbed from sample to sample, which would 
be expected, however, from the fact that the defective 
layer did not occupy exactly the same position in every 
sample. The general influence of the orientation of the 
defective layer upon the energy value emerges quite 
clearly from the results, and is represented approxi- 
mately by the form of the curve shown on the diagram. 
The curve has two maximum values situated at 0 deg. 
and 180 deg., the energy value at 0 deg. being greater 
than that at 180 deg. A definite minimum value 
occurs in the region @ = 100 deg. to 120 deg. The 
type of curve illustrated is exactly what would be 
expected, remembering that the defective layer consists 
of a slightly harder and very much less ductile con- 
stituent than the remaining pilings. 

Failure of either constituent under compression would 
not be expected, and the position of the defective layer 
need only be considered with respect to the half of the 
specimen subjected to tensile forces. The sketches 
(drawn to scale) inset in Fig. 6 represent the cross- 
section of the specimen for various orientations of the 
defective layer. It is clear that the greatest energy 
value will be obtained at 6 = 0 deg. ; minimum values 
will occur in the region 90 deg. to 128 deg., with a 
probable actual minimum at 6 = 110 deg. At 6= 
180 deg. a local maximum will again occur, but the 
presence of the defective layer should reduce seriously 
the energy absorption value of the specimen. From 
considerations of symmetry, it is clear that the curve 
for the region 180 deg. to 360 deg. will be a reflection 
about the ordinate @ = 180 deg. of the first portion of 
the curve. 

The tests confirm in every way the authors’ previous 
observations on the anomalous behaviour of chain links 
containing defective layers. In certain cases it was 
found that the presence of the layer had not caused any 
marked deterioration in the shock-absorbing powers of 
the chain sample, while in other cases samples taken 
from the same chain had behaved in an extremely 
brittle manner, and it was concluded that these differ- 
ences were due to orientation effects. This conclusion 
has now been demonstrated experimentally. 

Hardness Tests.—Indentation tests for hardness were 
made on each specimen used in the present experi- 
ments ; they were made in a Vickers’ machine, using a 
diamond pyramid and a load of 30 kg. Three inden- 
tations were made on each specimen. It will be 
sufficient to record the average of each series of tests ; 
these are as stated in Table VI. The hardness tests 
show that the defective layer is slightly, but definitely, 
harder than the normal layers. Normalising does not 
alter these values. 


TaBLeE VI.—Results of Hardness Tests made on Tensile 
and Impact Specimens. (Average of all Readings.) 





Diamond Pyramid Hardness 
| Number (Vickers). 


= — — = 


Material. — l 
| Material as Cut | Material after 








from Bar. Normalising. 
Normal layers = 132 | 127 
Defective layers 148 147 


l | 





Chemical Analysis.—Chemical analysis of the two 
types of material brings out a significant distinction 
between them. Table VII gives the average compo- 
sition of the whole bar, and the phosphorus and silicon 
contents of the defective and normal laminations, in 


TaBLeE VII.—Chemical Analyses. 





Sul- | Phos- 





| | Man- 
Lamina- Fee Carbon. | Silicon. | Shur | phorus. ganese. 
tanh eat- Per | Per | 5 = 
on. | ment cent cent Per Per Per. 
} F E * | cent. | cent. cent. 
| | 
Average, | | 
original | 
bar ../| None..| 0-03 0-15 | 0-022 | 0-25 0-01 
Normal Normal- _ 0-12 | — 0-24 — 
i ised 
Normal None ..| 0-02 0-12 _- 0-26 — 
Defec- Normal- 
tive ..| ised —_ 0-38 | — 0-48 _ 
Defec- | 
tive .. | 0-02 0-44 —_ 0-47 — 


None oe| 


U | 


normal layer. It should be noted that in all these 
cases the total proportions of silicon and phosphorus 
are reported, including that portion of each which is 
present in the oxidised state in the slag. Fig. 7, on 
page 654, shows the microstructure of the defective 
lamination. It is obvious that the material is not 
‘“‘ burnt ” in the sense of being oxidised. When com- 
pared with the micrograph of a specimen taken from an 
adjacent strip of normal iron, Fig. 9, it is seen that the 
material of the defective layer has a considerably 
coarser grain-size than that of the ductile material. 
The slag inclusions are also of a larger size in the 
defective layer. In order to ascertain the effect of heat 
treatment on the microstructure, specimens of the 
normal and defective laminations were examined before 
and after heating to 1,050 deg. C., followed by rapid 
cooling. Samples from both layers were first heated to 
1,050 deg. C. and slowly cooled in the furnace. Fig. 9 
shows an area in the normal iron after this treatment. 
The same area in this specimen after reheating in vacuo 
to 1,050 deg. C., and rapidly cooling, is seen in Fig. 10. 
Extensive recrystallisation has occurred, the average 
grain-size being much smaller after this treatment. 
Fig. 7 shows an area in the defective strip after slowly 
cooling from 1,050 deg. C., and Fig. 8 presents the 
same area after reheating to 1,050 deg. C. and rapidly 
cooling. In this case, no recrystallisation has occurred ; 
most of the large crystals seen in Fig. 7 can be 
recognised in Fig. 8. 

General Conclusions Drawn from the Experiments.— 
The results of the mechanical tests bring out clearly 
essential differences between the properties of the 
defective and normal layers. The defective layer 
has a slightly greater tensile strength and hardness 
than the normal material, but is chiefly characterised 
by marked brittleness, shown by greatly reduced 
ductility in static tensile tests, and particularly by 
very poor shock-absorbing power under impact loading. 
When broken under shock the fracture of the defective 
layer always exhibits a very coarsely crystalline 
appearance. When a bar made of iron containing 
one or more defective layers is fractured under bending 
forces, the degree of brittleness exhibited by the bar, 
as shown by the experiments, will depend, to a large 
extent, on the orientation of the streak in the bar. 
The appearance and characteristics of the defective 
layer studied in the present tests, and those of the 
‘““burnt laminations’’ previously observed by the 
authors in the links of certain wrought-iron chains are 
so exactly similar as to leave no doubt regarding their 
identity. 

From the chemical analysis and_ metallurgical 
examination it is seen that the brittle defective lamina- 
tions are characterised by :—(1) High phosphorus and 
silicon contents; (2) relatively coarse grain-size ; 
(3) large slag inclusions. Moreover, thermal analysis 
indicates that on heating to 1,050 deg. C., the iron in 
these layers does not undergo an allotropic transforma- 
tion into the y state, and no recrystallisation occurs at 
any temperature below 1,050 deg. C. on heating and 
cooling the metal, provided, of course, that no cold- 
work has been applied. 

The conclusion to be drawn from these results is 
that the essential difference between the material in 
the defective laminations and the normal material 
resides in the relatively impure nature of the former, 
particularly as regards the phosphorus and _ silicon 
contents. The defective layers owe their origin to 
the incorporation in the “ pile’? of bars made from 
imperfectly puddled iron. Certain important conse- 
quences result from the presence of these high propor- 
tions of phosphorus and silicon in the defective lamina- 
tions. In the first place, it is now known that the 
addition of 0-5 per cent. of phosphorus, or 2 per cent. 
of silicon to pure iron completely eliminates the + 
transformation. Alloys of iron with more than 
these quantities of phosphorus or silicon are therefore 
outside the range of composition of the + solid solution. 
The effect of these two elements on the y transforma- 
tion when present together has not yet been determined, 
but it is clear from the results of this investigation, that 
with 0-48 per cent. of phosphorus and 0-38 per cent. 
of silicon, the transformation does not occur, even 
though the proportions of phosporus and_ silicon 
present in solid solution in the iron must be less than 
0-48 per cent. and 0-38 per cent., respectively, since 
these figures include the quantities of these elements 
present as silicates and phosphates in the slag. 

From a consideration of the constitutional equili- 
brium diagrams of the iron-phosphorus and _ iron- 
| silicon alloys, it is practically certain that if an alloy 





containing these two elements does not enter into the | ; : 
| very thick corrugated paper arranged in a honeycomb 


| y range at 1,050 deg. C., it will not do so at any higher 
| temperatures. It is therefore evident that no refine- 
| ment of the grain-size of the defective laminations in 
wrought iron can be achieved by any “ normalising ” 


| section. 
| the corrugated paper surface forming the honeycomb 


crystals also increases with the phosphorus and silicon 
contents. The fracture of the so-called ‘“* burnt iron,” 
whether it occurs in the form shown in Fig. 1 or that. 
shown in Fig. 2, is always characterised by an appar- 
ently coarsely crystalline appearance. In the first 
type, this is generally accompanied by an excessive 
size of the true crystals revealed by etching, but this 
is not necessarily true of the second type, where the 
true crystals may be of normal size. The lustrous 
facets seen in the face of the fracture appear to be due 
to a tendency of the cleavage to pass from crystal to 
crystal with little chang of direction, so that one 
facet in the fracture may actually be made up of 
several true crystals. 

The experiments have therefore been successful in 
elucidating one of the causes of brittle failure in 
wrought-iron chains, and it is clear that every precau- 
tion should be taken in the manufacturing stage to 
prevent the incorporation of defective layers of the 
type investigated, whatever be the purpose for which 
the wrought iron is to be used. For inspection pur- 
poses, the presence of such defective layers in wrought- 
iron bars can usually be easily detected by a “ nicked ” 
test made on the bar. Arising from the results of the 
present experiments, a new test has been devised and 
inserted in the recent British Standard Specification 
for Short-Link Crane Chain for the purpose of dis- 
covering the presence of defective pilings ; preliminary 
trials have demonstrated the efficacy of this test. 








THE PATTERN STAINING OF 
PLASTERS. 


Ir is well known that dark stains are apt to form 
on walls or ceilings composed of plaster fixed on lathing 
or composite backing. The stains take the form of a 
| more or less complete shadow picture of the construc- 
; tion in and immediately behind the plaster. They 
| are not due, therefore, to a general deposit of dust, 
| such for instance as may arise from convection cur- 
'rents over radiators, which produce a gradual and 
uniform darkening of the surface. Though the pheno- 
menon of pattern staining is generally known, no 
satisfactory explanation of it had been suggested, when 
the Building Research Board undertook an investi- 
gation in order to elucidate it, and devise some means 
of avoiding the inconvenience. A report* has now 
been published in which details are given of some experi- 
ments by which the cause of the phenomenon seems 
to have been demonstrated. 

The report shows that the trouble can be explained 
by the existence of temperature differences over the 
surface of a non-homogeneous material such as lath 
and plaster, arising from variations in the flow of 
heat through the material. The accepted explanation 
of the darkening of walls and ceilings is that suspended 
particles, such as smoke or dust, are subjected to. 
impact from the molecules of surrounding gas with an 
energy depending on the temperature of the molecules. 
If the temperature is the same on all sides of the 
particle, the frequency and force of the impacts will, 
on the average, be the same on all sides, and the particle 
will vibrate irregularly without moving in any parti- 
cular direction. If, on the other hand, one side is 
hotter than the other, the greater energy of the bom- 
bardment from that side will drive the particle towards 
the cooler part. This is what occurs to particles 
in a warm current of air, approaching a cooler surface, 
and more particles will adhere to the cooler parts 
|of the surface than to the warmer. The various 
| conductivities of different parts of a lath and plaster 
| ceiling will set up temperature gradients, through 
| which one part of the structure will be hotter than 
| another, and as only a minute temperature difference 
|is necessary to set up the differential adhesion, the 
| poorly conducting wood, which will be the hotter 
| surface, will attract a smaller number of particles 
| than the better conducting plaster, and its shape will 
| appear on the surface as a white band on a dark back- 
|ground. If the lathing is of metal, its temperature 
| will be lower, and it will appear as a dark band. 
| Several methods are suggested of remedying the 
|trouble. It may be mitigated by using plaster of 
|lower thermal conductivity, or by increasing the 
| thickness of the plaster. The method recommended, 
| however, is to provide thermal insulation on the 
| cold side of the plaster, thus not only tending to prevent 
'the appearance of a pattern, but also decreasing 
greatly the total amount of smoke and dust adhering 
to the ceiling. Another method that was found 
successful was to coat the face of the plaster with a 








This method was particularly effective when 


was covered with asbestos paper, but it could not 
be applied easily to ceilings that had been treated 





the condition as received and after normalising. The | process. It has been known, for many years, that 
silicon content of the defective laminations is between | high proportions of phosphorus reduce the ductility 
three and four times as great as that of the normal | and impact strength of iron, and it appears to be 
material, and the phosphorus content approximately | mainly to this cause that the weakness of the defective 
twice as great as the corresponding figure for the ‘laminations is due. The tendency to form large 


| decoratively. 





* Building Research, Bulletin No. 10. H.M. Stationery 
Office. [Price 4d. net.] 
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POST-WAR LAND TURBINE 
DEVELOPMENT.* 
By C. D. Gres, B.Eng. 
(Continued from page 590.) 
Bolting for High Pressures.—The increase of steam 
pressures has shown the advisability of using a method 
of tightening bolts which permits of some measure 


of control. The very crude “ flogging’ up of large 
bolts and nuts is frequently followed by undesirable 


tight when using an ordinary spanner, the current is 
switched on and the bolt heated. Still using hand 
pressure only on the spanner, the nut is rotated through 
an arc previously determined by the design staff. As 
soon as the tightening is sufficient, the current is 
switched off; a 3}-in. diameter bolt can usually be 
tightened in approximately 15 minutes. This method 
has been found very useful in reducing the seizing 
between nuts and bolts which is found when opening 
up machines which have run under a high degree of 








superheat for long periods, since the pressure on the 


the reheat pressure emergency valves and, thirdly, that 
the vacuum breaker fails to act, so that full vacuum 
is maintained on the system. A combination of cir- 
cumstances such as this may not appear at first sight 
to be a likely one, but it should, nevertheless, be 
considered and the turbine design arranged accordingly. 
The matter is of greatest importance when the reheating 
is carried out by boiler flue gases, as distinct from steam 
reheating, for this involves the use of long pipes of large 
capacity running to and from the boiler-room. 

The problem considered below is to ascertain what 


Fig. 15. ELECTRICAL METHOD OF TIGHTENING CYLINDER BOLTS. 


Fig.16. CURVES SHOWING CALCULATED EFFECT OF 
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CARBONS CONNECTED IN SERIES 
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consequences. The Author’s firm have developed a 
simple method of hvating bolts electrically which has 
proved to be simple, speedy, and very effective. Fig. 15 
shows the method of applying the heating, while in the 


same figure are shown two methods of connecting the | 


carbons, depending whether the available supply is an 
earthed system or otherwise. The power input is from 
4 to 5 kw. per bolt, two bolts being heated at a time, 


and either an a.c. or d.c. supply varying from 100 to | 


250 volts being used. The design office determine the 


amount of tightening which is to be done, and after | 


screwing the nut on to the flange and making it hand- 
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threads is entirely removed before any attempt is 
made to rotate the nut. 


PossisLF SreED RIsE oF REHEAT TURBINES. 


The limitation of total steam temperature to some- 
| thing like 850 deg. F. makes reheating or resuperheating 
/an absolute necessity if full advantage is to be taken 
'of the increased pressures which are certain to be 
used in the future. This introduces a problem which 
is of considerable importance in the design of turbine 
plant, namely the calculation of the rise in speed of the 
| lower-pressure spindles due to the steam stored in the 
| turbine, reheater, and interconnecting pipes. 


high-pressure emergency governor operates, but not 





It is 
cal | assumed that the load goes off the alternators, that the | cylinder turbine with reheater and pipes of large 





Time t Seconds from instant HP Emergency 
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CURVES SHOWING CALCULATED EFFECT OF 
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will be the maximum rise in speed, and how long it will 
| take to reach it under the circumstances outlined above, 
| so that the safety of the plant in the event of a possible 
| accident may be judged. The case taken is that of a 
| three-cylinder machine in which the reheating is 
| carried out between the high-pressure cylinder exhaust 
and the intermediate-pressure cylinder inlet. In this 
case the velume of the steam is that in the high-pressure 
cylinder, in the pipe-line from the high-pressure 
exhaust to the reheater, in the reheater itself, in the 
return pipe-line to the intermediate-pressure cylinder, 
in the intermediate-pressure cylinder, in the pipes from 
the intermediate-pressure to the low-pressure cylinder 
and a portion of the steam in the low-pressure cylinder. 
If there are feed-water heaters supplied with heating 
| steam from the intermediate-pressure and low-pressure 
| turbines, these will form additional means of absorbing 
| the steam remaining in the system, and the accelera- 
ition of the turbine will be correspondingly reduced. 
| In the following outline of the method of calculation it 
will be assumed that there is no steam extraction. 
| When a rotor, running at any given speed N, has 
| the motive power P suddenly cut off and is allowed to 
slow down under the influence of energy dissipation, 
the rate of change of the kinetic energy of the rotor 
at any instant must be equal to the losses, i.e., 





d 
- Gp + (4 Lw*) = L (1) 
In the inverse case of a rotor being suddenly accelerated 
|‘ light” by the application of motive power P, we 


| 
| have 


d a : 
a -(lw)= P-L. (2) 
Equation (2) represents the state of affairs in a multi- 


| capacity, when the generator load suddenly vanishes. 
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It can be shown that during the time interval ¢, 
during which the stored steam is discharging into the 
intermediate-pressure and low-pressure turbines, the 
initial steam pressure p in the reheater decreases in a 
manner given by the equation 


A-—t 
Vz 
while -the rate of the steam discharge through the 
blading ‘is determined by the equation 
a ; b 


dQ _ A-t 
a being the back pressure in the condensers, V the 


(6) 


b 
p = acosh (— : 


(7) 


a ee 


from the steam at any instant dt, so that E = Pdt 
we have 
k Iw? = 


($I w,? + E) 


so that 
2E 


I 


wa diwr +E 
- + 


= w,? + 


and therefore 





9K 


(9) 


30 = 
eo es = 

- / wr + 
from which the curve of N on a basis of ¢ can be plotted. 
In order to take into account the losses, it should be 
noted that these depend upon the speed N, and that 





Fig. 19. SECTION THROUGH 1250 KW. GEARED UNIPLANE SET. 
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SMALL TURBINE PLants. 

Turbines with an output of less than, say 5,000 kw., 
are to-day mostly used for industrial plants in this 
country, although a considerable number of these 
small plants are being exported for the supply of 
power to smaller towns and sparsely populated districts. 
Recent developments in this class of machine are 
remarkable for the return to favour of the plant which 
requires no basement, or at any rate only a very small 
one. This arrangement was frequently adopted as far 
back as 1900 and has much in its favour. Fig. 18 shows 
a 1,000 kw. (economical rating) plant which ‘has several 
interesting details of design. The condenser is placed 
parallel to the turbine and to one side, so that the 
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| condenser tubes may be withdrawn into or cleaned 
from what is necessarily waste space. The overall 
. width of the plant is slightly less than had the condenser 
Fig. 21. GOVERNOR been placed under and at right-angles to the turbine 
TOGGLE MECHANISM. axis, and by using this arrangement, three machines 
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volume of the reheater and pipes, and b, A, 3 constants | they are comparatively small. Hence in calculating | 
. e ‘ 1 ¢ ses,’ i a Ss i " ce “] 
for a'given case. From this knowledge of » and ‘ 2 at the losses, it will be sufficiently accurate to take the | 
> dt values of N from the curve already plotted assuming | 





any instant, the power input P into the turbines can | 
be assessed thus 


dQ/dt x ha < 7 ) leas 


3412 
ha being the available heat read off the Mollier chart 
and 7 being the blading efficiency, calculated from the 
velocity ratio. 
The progressive rise in speed of the turbine rotors 


P (8) 


the losses absent. 
It may be assumed arbitrarily that the alternators | 


windage and bearings friction at any speed of rotation 
may be obtained from the designers of the alternators. | 
For the losses W in the turbine bearings, these may be 
taken as being equal to KV!» where K is a coefficient | 
determined by experiment and V is the surface velocity. 
Curves for th s 


can be installed in approximately the same areas two 
of the more common type, since the usual space for 
withdrawing condenser tubes is no longer required. 
In the design shown (Fig. 19) the oil tank bedplate, 
gear-case bottom and cylinder bottom half are in one 
casting, so that the erection on the site of the turbine 
and gearing is completed by levelling one casting, no 





ese losses can then be plotted on a base | for 


steam-end pedestal being necessary. The combined 
runaway and stop-valve, as well as the governor 
control valves, are accommodated in the cast-steel 
nozzle-box, and the whole unit is very compact and 
accessible. The alternator, exciter, and (if desired) 
the circulating pump, are mounted on a soleplate set in 
concrete, and foundation erection, and building costs 


| are a minimum. 


GOVERNING. 


The modifications made to governing systems during 
the past ten years have been in details only for the main 
part, and little can be added to the excellent descrip- 
tions given in Baumann’s paper of 1921.* The increase 
of total steam temperature has introduced some 
distortion difficulties in the neck glands of the governor 
valves, but the use of “ Perlit”’ iron has been quite 
satisfactory and little trouble is now found. One 
interesting advance recently made is the variable lever- 
ratio system by which a straight-line governing 
characteristic (i.¢., rotational speed plotted against 
load) is obtained. Turbine specifications usually 
demand a permanent rise in speed not exceeding 
3 per cent. when full-load rating is thrown off, and this 
is readily complied with. The same specification, how- 


| remain excited or not, and a curve of losses, including ever, may call for maximum continuous output to be 


delivered with the boiler pressure reduced by, say, 
10 per cent., and this means that the governor valve 
lift under normal steaming conditions is reduced, since 
a larger valve is necessary. With high steam pressures 
the steam chest and governing valves must be designed 
maximum stream-lining since the steam density is 





of time ¢ and added together, giving the total losses L | 
to be introduced into equation (9) in accordance with 
equation (2). In Figs. 16 and 17 the results of a typical 
calculation on these lines are shown in graphical 
form. 


may now be calculated, the initial kinetic energy being 
assumed to be that contained at the runaway speed 
i.€., at the moment when the high-pressure emergency 
valve closes. Neglecting for the moment the retarding 
effect of the losses, and writing E for the energy input 


so great that very large forces are produced by even 
moderate velocities ; in fact, a useful rule is to design 
the steam chest as if it were handling water. Simple 











* ENGINEERING, vol. cxi, page 435 (1921). 
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LAND TURBINE DEVELOPMENTS. 


Fig.22. SECTION THROUGH TURBINE 


2626 


valve shapes are therefore desirable, and a double- 
plate valve offers the best solution. Tue steam-flow 
characteristic of this valve, however, is by no means 
a straight line. Thus, up to approximately half 
maximum load the governing characteristic is good, 


but it then rapidly falls off owing to the reduced | 


pressure drop across the valye. The relation between 


valve lift and governor sleeve movement is normally | 


a straight line, but to obtain straight-line governing 
with a double-plate valve the relation between valve 
lift and governor movement must be made similar to 
that between valve lift and, weight of steam passed. 
This can be done simply by the toggle mechanism shown 
in Fig. 21, page 657, from which it will be seen that as the 
governor valve opens the point G is moved closer to the 
relay plunger, thus increasing the lever ratio between 
governor and oil relay. This mechanism is so pro- 
portioned that straight-line governing is obtained. 

A simplification of ‘* pass-off’’? turbines has been 
effected in recent years by the introduction of a butter- 
fly valve into the cylinder cover, thus doing away with 
the separate pass-off chest. A longitudinal section 
through a typical machine is shown in Fig. 22, and the 
operation is as follows. The connection to the process 
steam range is made from the high-pressure side of the 


butterfly valve, and the movement and position of this | 
valve are controlled by an oil-operated servo-motor | 


actuated by the pass-off range pressure. Should the 
demand for process steam fall while the external load 
remains constant, the pass-off pressure rises, and by 
means of the oil relay, opens the butterfly valve and 
passes more steam to the condenser. This in turn 
produces a small rise in speed, which a sensitive main 
speed-regulating governor checks by reducing the steam- 
inlet pressure, the effect of this being to reduce further 
the pressure at the pass-oit point. No mechanical link 
exists between the speed-regulating governor and the 


pressure regulator at the pass-off point, yet, contrary | 
to what might be expected. perfect stability of govern- | 


ing is obtained. 
(To be continued.) 








Conergs pu GRAISSAGE, STRASBOURG.—A conference 
on lubricating oils will take piace at Strasbourg, France, 
from July 20 to 26 next. The conference will comprise 


technical meetings, and a series of excursions will be | 


drawn up at a later date. The programme of the con- 
ference will cover the study and the physical and chemical 
examination of oils, the production and treatment of 
lubricants, and questions relating to the uses and appli- 
cations of the materials. 
considered by the organisation committee for presen- 
tation at the conference, and these should deal with 
purely scientific or technical questions, and must be free 
from commercial considerations. Contributions to the 
proceedings of the conference should be accompanied by 
an outline in French, and must reach the Secretary before 
June 1 next. Persons desiring to take part in the con- 
ference should acquaint the Secretary of their intention of 
doing so before June 15, Full particulars may be 
obtained from M. le Secrétaire, Congrés du Graissage, 
85, Boulevard du Montparnasse, Paris (6e), France. 


Only original papers will be | 


SHOWING BUTTERFLY PASS-OFF VALVES. 





CATALOGUES. 


Illuminating Glassware.—A list of glassware for electric- 
| light fittings is to hand from Messrs. Harcourts, Limited, 
| Moseley-street, Birmingham, showing a large range of 
| plain and ornamental shades, reflectors, bowls, &c. 
Motor-Car Supplies.—A good list of garage tools, 
|materials and accessories, with some useful notes on 
repairs, appear mn the accessory house journal issued by 
Messrs. Brown Brothers, Limited, Great Eastern-street, 
London, E.C.2. 

Boiler Maintenance.—The house journal, Concord, 
published by Messrs. The Liverpool Borax Company, 
Limited, Maxwell House, St. Paul’s-square, Liverpool, 
contains some practical notes on the defects in boiler 
mountings and on boiler feed-water treatment. 
| Concrete Construction.—Some interesting particulars 
|} of the construction of the new reservoir at Richmond- 
|park and some gas-purifying plant in Derbyshire are 
given in the house journal, Concrete Age, issued by Messrs. 
Industrial Constructions, Limited, 54, Victoria-street, 
London, 8.W.1. 

Welding.—A further number is to hand of The Welder, 


journal issued by Messrs. Alloy Welding Processes 
Limited, Ferry-lane, Forest-road, London, E.17. It 


contains some useful matter on welding mild steel by 
the metal-are process, acetylene welding of copper, 
| boiler repairs by welding, &c. 

Graphite.—Messrs. Joseph Dixon Crucible Company, 
New Jersey City, U.S.A., have sent us a copy of their 
house journal, Graphite, containing notes on the lubrica- 
tion of springs and motor-car bearings, and on graphitic 
paints as applied to electric transmission gear. A 
graphite liner for iron foundry ladles is also shown. 





Petrol Engines.—Messrs. Automotive Products Com- 
pany, Brock House, Langham-street, London, W.1, 
have sent us a copy of their periodical catalogue of 
Hercules engines made in the United States. Full 
descriptions and good illustrations are given of engines 
for cars, heavy vehicles, agricultural machinery, cranes, 
compressors, &c. 

Motor Vehicles.—The Gazette issued monthly by Messrs. 
The Associated Equipment Company, Limited, Southall, 
| Middlesex, contains illustrations of motor lorries, tank 
wagons, vans, coaches, ‘buses, and other vehicles pro- 
duced by the company, with useful lists of spare parts, 
new and second-hand vehicles, repair depots, &c. Prices 
are stated as far as possible. 

Gear Tooth Grinding.—Messrs. The Gear Grinding 
Company, Limited, Handsworth, Birmingham, have 
issued a new edition of their catalogue showing many 
{examples of toothed gears ground at the works. The 





process and machines are described, and there are some | 


useful notes on the design and machining of gears with a 
view to economy in the grinding operation. 

Ball and Tube Mills.-We have received three cata- 
logues from Messrs. Edgar Allen and Company, Limited, 
Sheffield, dealing with ball mills, tube mills and a 
machine for slaking lime. All are new and enlarged 
| editions of former issues. In addition to descriptions of 
|the machines, there are useful notes on the various 
| materials to be treated and the processes employed. 
| Aerial Ropeways and Light Railways.—Messrs. R. 
| White and Sons, Widnes, Lanes., have issued a new and 
{enlarged edition of their handbook catalogue of aerial 
| ropeways and light railways. This firm supplies either 





| the materials or the completely erected and equipped 
system, as required. Amongst the items is a new auto- 
matic grip and automatic release, which can be fitted to a 
wagon or tub for engaging with a haulage rope. Some of 
the ropeways installed by the firm are illustrated. 

Box-Making Machinery.—Messrs. Matthew Wylie and 
Company, Limited, Portman-street, Glasgow, 8.1, in a 
new catalogue of box-making machines, show a consider- 
able range of nail-driving machines and wood-printing 
machines, with further machines for branching, inserting 
corrugated sheet metal fasteners, matching, sand- 
papering, slotting and boring hand-holes or indenting 
for hand-grips. These machines are for producing 
plain boxes from prepared material, but the firm also 
supply machines for hinging, hooping, dovetailing, &c. 
as well as saw benches, planers, and other tools. 











NOTICES OF MEETINGS. 


PuysicaL Socrety.—To-night, 5.15 p.m., Science 
Museum, South Kensington, 8.W.7. Guthrie Lecture. 
“* Standards of Measurement, their History and Develop- 
ment,” by Sir R. T. Glazebrook. 

Roya InstituTIon.—To-night, 9 p.m., Albemarle- 
street, W.1.‘‘ Experimental Aspects of Hydrogen-Ion - 
Concentration,” by Dr. J. C. Philip. Friday, May 22, 
9 pm. ‘‘ X-Ray Investigations of the Structure of 
Liquids,” by Sir W. Bragg. 

INSTITUTE OF PHysics.—Tuesday, May 19, 4.30 p.m. 
Institution of Electrical Engineers, Victoria Embank- 
ment, W.C.2. ‘‘ Physies in Relation to the Development 
of the Internal-Combustion Engine,” by Mr. A. E. L. 
Chorlton. 

RoyaL METEOROLOGICAL Soctety.—_-Wednesday, May 
20, 5.30 p.m., 49, Cromwell-road, South Kensington, 
S.W.7. ‘‘ Recent Work by S. Mal on the Forms of 
Stratified Clouds,”’ by Sir G. Walker. ‘‘ A Problem of the 
General Circulation,’ by Mr. C. K. M. Douglas. ‘* Wind 
Structure near the Ground, and its Relation to Tempera- 
ture Gradient,’’ by Mr. G. 8. P. Heywood. 








THE INSTITUTION OF WATER ENGINEERS.—The thirty- 
sixth summer general meeting of the Institution of Water 
Engineers will be held at Harrogate from June 17 to 19 
next. The business meetings will take place at the Hotel 
Majestic and will commence at 10.30 a.m. on June 17, 
when the new President, Mr. H. Prescot Hill, will deliver 
his presidential address. The remainder of the morning 
will be devoted to the discussion of two papers by United 
States delegates, namely, ‘‘ Modern Aspects of Water 
Purification,’’ by Mr. E. Sherman Chase of Boston, and 
‘* Modern Dam Construction,” by Mr. C. M. Saville, of 
| Hartford, Conn. Two further papers, by English dele- 
| gates, will be discussed in the afternoon of June 17, 
|namely, ‘‘ The Construction of Modern Water Mains,” 
by Mr. F. W. Macaulay, and ‘‘ The Sinking of Borings, 
by Mr. H. A. P. Hetherington. The annual dinner 
will be held at the Hotel Majestic in the evening of 
June 17. All-day visits to the waterworks of the Halifax 
Corporation will be paid on June 18, and to the Scar 
House reservoir of the Bradford Corporation on June 19. 
Applications for tickets, &c., should be in the hands of 
the secretary, Institution of Water Engineers, Parliament 
Mansions, Westminster, London, S.W.1, not later than 
June | next. 
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FINE TESTING SIEVES. 
By P. E. Masters, A.M.Inst.C.E. 


THE uses to which sieves and screens are put are 
very numerous, and there are few industries in 
which they are not employed to some extent. With 
this wide and varied field, the necessity for adopting 
recognised standards is readily apparent, as is also 


such sieves into three classes of fine, medium, anc 
coarse, and tables are given covering these. 


latter limit up to 2 in. 








The 
first embraces sieves with apertures ranging from 
0-0021-in. to 0-1320-in., the second group covers 
apertures of y-in. to }-in., and the third from the 


Some years ago the author enumerated the 
various points to which it was desirable to give 


1} size of apertures is based on a difference in linear 
measurement in the ratio of 4/2 : 1 (1-188) between 
consecutive sieves. This is the basis of the series 
which has been adopted by the American Bureau 
of Standards, of which more will be said later. 
This “ Aperture ratio” of 4/2: 1 gives a series in 
which the linear measurement of any sieve aper- 
ture is twice that of a sieve four places above it 





































































































the desirability of being able to make direct com-| consideration when dealing with this subject. To/ in the series :— 
Fvg.1. Sae- 7 - Fig. 2. 
pss 4 9 ooh ila i - m = 9.0 -- >} F-18944 4-681 ----+4 ------- 2-0 ------ + 
eS, i aa 
— nate 80% | | 
25% 36%: ea 
‘a ees (| [ (2609.6) 
L Bipeon | 
\ } “ENGINEERING” 
—_ Lecad meet requirements he pro- | Thus : 1: 4/2 2/2 : 4/28 :2, &e. 
posed a series of cloths 1: 1-189 : 1-414 : 1-681: 2. 
based on the formula D = 
This is represented graphically by Fig. 2. Ob- 





(2609.4) 
parison between the products of this country and 
those used or produced elsewhere. Following upon 
requests from various sources a British standard 


TABLE I.—B.S. Fine Mesh Testing Steves. 





| 4 ‘| 












































| 
» | 2 | 8 6 
| | | 
SS | | 7 
B.S. Mesh __—-, [Nominal | Approxi-' on veemen 
No. (Meshes) aperture | _ Dia- | s.w.e. | mate | Aperture 
per Linear | ( ide of | meterof | “*" *'"* | Screen- | * Pius ray 
Inch.) square.) | Wire. | ing Area.) Yrinus, | 
| | ee 
in. in. | Per cent.| Per cent. 
300 0-0021 | 0-0012 | 49 “a | 8 
240 0-0026 | 0-0016 | 48 8 
200 0-003 | 0-002 47 | 8 
170. 0-0035 | 0-0024 46 | 8 | 
| | 
150 0-0041 | 0-0026 | 45% | 937 8 | 
120 0-0049 | 0-0034 43} 35 6 
100 0-006 | 0-004 42 36 6 
85 | 0-007 | 0-0048 | 40 | 3 | 6 
72 | 0-0083 0-0056 384 36 CO 6 
60 0-0099 | 0-0068 37 35 6 
52 0-0116 | 0-0076 | 36 37 6 
44 0-0139 | 0-0088 | 344 38 | 5 
36 0-0166 | 0-0112 31} 36 | 5 
30 0-0197 | 0-0136 | 29 | 35 5 
25 | 0-0236 | 0-0164 27 35 5 
22 | (00-0275 | 0-018 26 36 5 
18 0-0336 | 0-022 24 | 36 5 
16 | 9°0395 | 0-023 23k | 40 3 | 
14 0-0474 | 0-024 23 | 44 3 | 
| | 
12 | 0-0553 | 0-028 22 44 3 
10 | 0-0660 | 0-034 204 44 3 
8 | 0-0810 | 0-044 18} 42 | 3 
7 | 0-0949 | 0-048 18 44 3 
6 | 0-1107 | 0-056 17 44 3 
5 | 0-1320 | 0-068 154 | 44 | 3 
TaBLeE II.—Equivalent Fractions for British Standard 
Apertures. 
l | 
0-0021 fo o— fo ~ 80 
0-0026 | sta" | si = = 
000300 | — | 333 — -- 
0-0035 oo — 33 _ 
0-001 | — - — zt0" 
0-0049 sto" = = — 
0-00600 — | +, — — 
0-0070 _ — | tis" _ 
0-0083 _ _ — rio" 
0-0099 100 | — | = 
0-0116 SS | = 
0-0139 — {| o— ‘ | — 
0-0166 — | = | = 80 
0-0197 el i = 
oosse | — “| ov - _ 
0-0275 ~— | -— | 2s 
0-0336 we OD ae oe rs 
0-0395 a's =e = 7 
0-0474 = es = | = 
0-0553 — | —_ i's —- 
0-0660 —- | — | = rs 
00810 = | ys | oe eon “a 
0-0949 ee | | — aa 
01107 — _ 3 —_ 
0-1320 oe ha, joe L 
| | 
specification for Test Sieves (No. 410, 1931) has 
recently been issued by the British Engineering 
Standards Association. This specification divides 








1 P 
oe Ww where D is the 


diameter of wire and M 
the number of apertures per linear inch. This 
gives a screening area of 36 per cent., and it 
is to be noted that the new specification for 
fine mesh sieves, to which these remarks are 
confined, gives screening areas varying between 
35 per cent. and 44 per cent. The percentage 
screening area is that proportion of the total surface 


TABLE III.—ComParIson oF B. 


viously, however, the linear dimensions of the 
apertures are not in themselves the all-important 
ones, except to the sieve manufacturer. It is the 
ratio of the areas of the apertures which is of 
moment. It seems that the surface area of the 
particle is the most important measurement, and 
assuming some regularity of shape in any particular 
material to be dealt with, the surface area of the 
particles should be roughly proportioned to the 





S. AND Foreian APERTURE SIZEs. 














U.S.A. 
B.E.S.A. Pye ro oes German. Polish. I.M.M. 
U.S.A. Bureau. | Tyler Ludlow Saylor. 
0-0021 0-0021 | _ 0-0021 — 0-0020 aes 
0-0026 0-0024 — 0-0024 0-0024 o8 0-0025 
0-0030 0-0029 0-0029 0-0029 0-0030 0-0029 — 
0-0035 0-0035 | 0-0035 0-0035 0-0035 — 0-0033 
0-0041 0-0041 0-0041 0-0042 0-0040 0-0039 0-0042 
0-0049 0-0049 0-0049 0-0046 0-0047 0-0049 0-0050 
| 0-0055 
0-0060 0-0059 | 0-0058 0-0056 0-0059 0-0059 00-0062 
0-0070 0-0070 0-0069 0-0070 0-0078 0-0069 0-0071 
0-0083 0-0083 0-0082 0-0082 — 0-0078 0-0083 
0-0099 0-0098 0-0097 0-0100 0-0099 0-0099 0-0100 
0-0116 0-0117 0-0116 0-O115 0-0118 0-0118 DE ah 
| 0-0125 
0-0139 09-0138 0-0138 0-0137 | “—- 0-0138 a 
0-0156 
0-0166 0-0165 0-0164 0-0165 0-0169 0-0177 0-0166 
0-0197 0-0197 0-0195 0-0195 0-0196 0-0197 _— 
0-0236 0-0232 0-0232 0-0229 0-0236 0-0236 0-0252 
0-0275 0-0280 0-0276 0-0277 0-0295 0-0275 
| 0-0312 
0-0336 0-0331 0-0328 0-0330 0-0315 0-0355 imi tine 
0-0395 0-0394 0-0390 0-0395 0-0400 — 0-0416 
0-0474 0-0469 | 0-0460 0-047 0-0473 te 0-0500 
0-0553 0-0555 0-055 0-055 0-0591 = 
0-0660 0-0661 0-065 0-066 aa oe 0-062 
0-081 0-079 0-078 0-079 — — oo 
0-095 0-094 0-093 0-093 = = 0-100 
0-111 0-110 0-110 0-111 _ — sala 
0-132 0-132 0-131 0-132 —_— — ont 





area of the screen which is available for particles 
to pass through, that is, the area not occupied by 
wires. If this figure is as high as about 50 per cent., 
for fine screens, the sieve is apt to be low in strength 
and liable to lose rigidity, the wires shifting their 
position and thus causing wear and irregularity in 
size of aperture. If it is down in the region of 
25 per cent. (I.M.M. Standard Series), great diffi- 
culty is experienced in weaving, due to the great 
amount of work to be done on the wire. The dia- 
gram in Fig. 1 indicates the differences. Thus 
36 per cent., in which the wire diameter is two- 
thirds the width of the aperture, and interlocking 
is effectual, is a convenient figure, but can with 
advantage be increased as the wires get stiffer. 
Speed of sifting is, of course, proportional to the 
screening area, but accuracy of product must be 
taken into account. 

In the B.E.S.A. New Standard Series it will be 
found that Standard Gauge wires are departed from 
in certain instances, because the S.W.G. does not 
contain sufficient wires to enable the rather fine 
differences required in apertures to be otherwise 
obtained. The actual sizes are shown in Table I, 
herewith. It will be observed that there are nine 
half-gauge wires in use, but no difficulty in obtaining 
these is anticipated. 

The gradation which has been adopted for the 


aperture area. In burning, or other chemical pro- 
cesses, it is the surface area which largely deter- 
mines the rate of reaction. The volume (or weight) 
of the particles appears generally to be of less 
importance in sifted materials. 

The area of the apertures, and therefore the 
surface areas of the particles passing through, 
progress in the ratio of ,/2:1 for consecutive 


sieves, thus : 
Fs S223: F/M 24 


1: 1-414: 2; 2-828: 4, 


and the area of any sieve aperture is twice that of 
one two places above it in the table. 

The sizes of apertures are given in the specifica- 
tion in decimals of an inch, and they would seem 
to be sufficiently close together in size to cover the 
requirements of practically all users. It is of 
interest to note that the decimal fractions of an 
inch may be fairly accurately expressed as a series 
of vulgar fractions of the inch, in four series, as 
shown in Table II, running roughly each in geometric 
progression. This is useful where users prefer to 
visualise sizes in this form. 

The four groups also enable grading to be readily 
carried out in any one or more of them, depending 
upon the aperture and ratio required. 

The Standard of the Inst. M.M., was made up of 
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sieves roughly approximating in aperture to vulgar 
fractions of an inch, starting with one-tenth. Those 
in the B.E.S.A. Table cover much more ground, but 
include a number of fractions similar to those in 
the I.M.M. Series. These are marked ‘‘ *”’ in the 
table. Quite a number of others approximate very 
closely to I.M.M values, and in view of the more 
regular sequence and scientific basis of the new 
table and the use of S.W.G., it is to be hoped that 
it may prove to be sufficiently near in values to 
cause no undue difficulty in its gradual adoption by 
former users of the older standard. 

For the ready comparison of the British Standard 
apertures with those of the American Bureau of 
Standards, the German & Polish Tables, and the 
I.M.M. standard, Table III has been drawn up. 
Sieves not very close to any British Standard sieve 
are shown midway between lines and underlined. 

It should be noted here that the U.S.A. Bureau 
of Standards table is a theoretical one which does 
not allow of practical application. To obtain the 
aperture quoted with the corresponding wires, many 
odd weavings, not obtainable in practice, would be 
necessary, €.g. :— 


Aperture. Wire Diam, 
No. 170 0-0035 0:0025 166-7 per inch. 
Actually the practice in the U.S.A. is to use 


Tyler’s Screens or Ludlow Saylor’s, or other makers, 
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method of sifting capable of universal application, 
ha been devised. Materials with a low angle of 
repose will usually flow freely through if the sieve 
is shaken. Others require the sieve to be tapped 
frequently in addition, and some require the use of 
a brush or “Scrubber,” applied more or less 
vigorously. 

Very important in the case of some materials is 
the moisture content, and in some cases even the 
humidity of the atmosphere in which the test is 
carried out. Standard tests must therefore be 
devised by each particular industry to suit its 
needs, and must be most accurately defined. 

The subject of standard testing sieves cannot be 
concluded without a word on weaving tolerances. 
The Foreword to the new specification explains 
the difficulties experienced in fixing these and the 
rather unsatisfactory position due to the present 
wide range, the hope being expressed that greater 
accuracy will be attainable in the future. How far 
such tolerances affect results is at present unknown, 
and is beyond the scope of these notes, but it is 
felt that very useful work might be done in deter- 
mining this, which, in turn, would lead perhaps to 
greater accuracy in manufacture and a_ better 
understanding of sifting problems in general. 








THE ARCHITECTURE OF SOLIDS. 





which give apertures very similar to those in the 
standard tables, but make use of slightly different 
wires. The sieves of the two makers mentioned have, 
therefore, been included for the purpose of compari- 
son of actual apertures. It will readily be seen that 
the British and American apertures are practically 
identical, as indeed they were planned to be, and 
that the Continental series are in many instances 
similar, or very close, approximations. The I.M.M. 
series, as already shown, also runs reasonably 
closely to the new standard, particularly in the 
finer sieves. 

In compiling and comparing records of tests it is 
very desirable to have full data of the sieves used, 
the method of sifting, the time taken, quantity 
used, etc. The method may consist of a definite 
number of shakes by hand, or a fixed time in a 
standard machine, and may be aided by “ Floats ”’ 

r ‘‘ Scrubbers,” or a brush. If one sieve only is 
used, such as where a material is described as 
“passing a 100-mesh British Standard sieve,” the | 
size of particle may be anything from 0-006-in. in | 
diameter to some indefinitely small figure, and the 
bulk may, in different tests, lie near to opposite 
extremes of the limits, so that accuracy of com- 
parison of results is impossible. 
extent, of course, where ‘‘ Pass’? and *‘ Remain ” 
sieves are quoted, diminishing as these more closely 
approach each other in size. Where the two sieves 
do closely approach each other in aperture size st 
may be assumed that the average particle size is 
practically midway between the two aperture sizes 
Microscopic examination can, of course, be resorted | 
to where very accurate comparisons are desired. 
Since workshop sieves and methods are liable to be | 


distinctly less accurate than those of the laboratory, | 


a material specified to be between two limits, e.g., 
100 mesh to 150 mesh, may conveniently be sifted 
on sieves a little inside these limits, such as would 
be obtained by the use of 110 and 140 mesh sieves 
of proportionate aperture, thus allowing for small | 
differences and ensuring satisfactory results at | 
inspector’s test. This may not give the exact 
product specified, but the average size of particle 
should be the same, and in practice this is found 
to work quite well. 

Sieves are made from copper, bronze, brass, iron, 
or aluminium wire. Usually one of the first two is 
used for the finest sieves because of the ductility of 
these materials. Where chemical reaction between 
the sieve wire and the material sifted has to be 
considered, wires can be tinned or galvanised, or 
nickel or nickel-plated wires may be used in addition 
to those quoted. 

Methods of sifting vary tremendously, depending 
upon the size and nature of the material to be 
dealt with, and range from the large revolving drum 
graded in stages along the barrel, to the small 
circular hand sieves of the laboratory. So great are 
the differences in characteristics of materials, even 
when within a limited range of size, that no standard 


This applies to some | 


At a meeting of the Institution of Electrical 
Engineers held in London, on April 30, Professor 
W. L. Bragg, F.R.S., delivered the annual Kelvin 
lecture, taking as his subject “‘ The Architecture of 
Solids.” 

He said that solid bodies provided a wonderful 
example of engineering on an atomic scale. In 
them were represented, moreover, each of the three 
branches of the profession, civil, mechanical and 
electrical. The X-rays had shown us how solids 
were put together, providing thus the equivalent 
of a blue print of the working parts, and by a con- 
sideration of the forces between these parts helping 
us to understand the properties of the body taken 
as a whole. 

Broad generalisations were no doubt dangerous, 

but might be admissible in a lecture of this kind, 
and thus, neglecting certain intermediate cases, 
solids might be conveniently grouped into three 
classes, metallic, organic, or inorganic. Correspond- 
ing to these we had the structural materials, iron, 
wood, and stone. The three classes were dis- 
tinguished by a very fundamental difference in the 
nature of the bonds between the atoms. As a rather 
broad generalisation, atoms might be classed as 
either electro-positive, or electro-negative. An 
| electro-negative atom might be defined as one in 
which potential energy would be reduced by the 
approach of an electron. The two or three elements 
| preceding the inert gases in the scale of atomic 
| numbers, were electro-negative, whilst the remainder 
| were electro-positive. From an electro-positive 
|element, it was easy to take an electron, and the 
|} atom thereby acquired a positive charge. 
The metals consisted of associations of electro- 
| positive atoms, whilst organic compounds were 
| associations of electro-negative atoms, and inorganic 
;compounds were associations of electro-negative 
| with electro-positive atoms. Corresponding to these 
characteristics, we had three branches of chemistry, 
'metallurgic, organic, and inorganic. The relative 
success with which properties had been correlated 
with structure, differed in the three classes. The 
structure of metals and of many alloys had been 
worked out by X-ray analysis. The structure was 
simple, but we did not know how the system 
“worked,” being much in the same position as an 
engineer of 1820 might be if confronted with the 
working drawings of a dynamo. We knew how 
metals were built up, but the theory of the metallic 
state was still far from complete. 

Taken as a class, organic solids had a very compli- 
cated structure, difficult to unravel, and here the 
obstacle to giving a descriptive account of the 
dependence of properties on structure was mainly 
that of determining the latter. 

Inorganic compounds were of much less technical 
importance, but their story was more completely 
understood. Not only was their structure well 
known, but, thanks to the work of Born, a quanti- 




















tative estimate could be made of the inter-atomic 
forces. The problem of the inorganic crystal was, 
in fact, largely one of electro-statics. Its compo- 
nent parts were charged, the one positively, the other 
negatively. These components might be either 
atomic “ions ” or charged groups of atoms, and the 
stresses and forces involved were electrical. 

Each atom had a positively charged nucleus and 
was surrounded by what, for the purpose in view, 
might be regarded as an atmosphere of electrons, 
The number of these electrons per unit of volume 
measured the “space charge.” This was very 
dense near the nucleus, but fell off very rapidly as 
the distance from the nucleus increased. Another 
characteristic of the electron atmosphere was that 
the electrons sorted themselves into groups. There 
were two electrons very close to the nucleus, and 
this was generally followed by a group of eight, 
outside of which came further groups. It was this 
arrangement of the electrons into groups which 
gave to each atom its special properties. In Fig. 1 
the density of the electron atmosphere or space 
charge was plotted against distance from the atomic 
centre. The lower figure referred to chlorine, which 
had 18 outer electrons. The peaks on the curve 
corresponded to the K, L, and M shells of electrons. 
At the K shell the electron density was 3,250 per 
cubic Angstrom unit (10-* cm.)%. At the L shell 
the corresponding figure was 111, at the M shell 1, 
whilst at a radius of 1-84 A the density fell to 0-04. 
The distance 1-84 A represented what was known 
as the radius of the chlorine ion, a theoretically 
indefensible, but practically very useful, recognition 
of the fact that ions in crystals appeared to take 
up a certain amount of space. It might in the 
present instance be regarded as the point at which 
one ion began to overlap another. The space charge 
curve for sodium was shown in the upper part of 
the figure. Here there were two peaks only ; corre- 
sponding to the K and L groups of electrons. 
When sodium and chlorine combined the. ions 
approached under the influence of their electric 
charges, but ultimately repulsive forces set in, 
barring further approach. This occurred when the 
electron atmospheres began to overlap, when they 
were still exceedingly tenuous, and, in the case of 
chlorine, when the space charge was only 1/100,000th 
of what it was in the K shell. Up to this limit, 
therefore, the forces at work could be regarded as 
in the main purely electrostatic, and there was 
practically no intermingling of the two atmospheres. 

In the case of metals there was no overlapping at 
all. The distribution of charge in the case of an 
aluminium crystal was represented by the dotted 
lines in Fig. 2. The ions were triply charged atoms 
of Al separated by what must be regarded as 
enormous distances. There was, it would be seen, 
a wide gap between the two atmospheres. This 
interspace was filled by the conductivity electrons. 
It was this characteristic which gave metals their 
distinctive properties. We did not know what 
these conductivity electrons were doing, but they 
appeared not to be bound, each to its own atom, 
but to be equally shared by all. 

In the compound FeS, the bond between the 
sulphur atoms was of the non-polar or “ organic ’ 
type, and, as indicated on Fig. 3, the two atoms were 
so close to each other that there was mingling of 
their M shells of electrons, the two thus combining 
to form, as it were, a larger atom with two nuclei. 
This was the rigid type of bond found in organic 
structures. 

The first success of Born’s theory lay in explain- 
ing the heat of formation of compounds like NaCl. 
Suppose that the constituent ions were in regular 
array, but widely separated. If they were then 
allowed to collapse uniformly into the normal 
crystal, the energy of the electric field between 
the ions would be reduced, just as when the plates 
of a condenser came together. The release of 
energy could be calculated, as also the small correc- 
tion for the repulsive forces, which ultimately 
came into play. Born showed that the energy thus 
calculated agreed with the known heat of forma- 
tion of the crystal. On this simple electrostatic 
theory quite complicated inorganic crystals could 
be explained. The ions were of different sizes, 
each having its characteristic positive or negative 
charge. In forming a crystal these ions would 
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pack themselves so as to reduce to a minimum the 
potential energy of the electro-static field. The 
negative ions were the largest, and played the 
principal part in determining the packing. To 
picture the process, the electrostatic field might 
conveniently be represented by lines of force, 
starting from the positive ions and ending on the 
negative. The number of these lines was deter- 
mined by the charges, and the ions would arrange 
themselves so as to make the lines as short as possible. 
In a crystal of Beryl, Be; Al, Si, 0,,, the oxygen ions 
corresponded to the negative plate of a condenser, 
and the others to positive plates. Pauling had 
shown that for the lines of force to be as short 
as possible, a certain relationship must hold between 
the electric charges. The valency of silicon was 4, 
of aluminium 3, and of beryllium 2. The lines of 
force from the quadruply charged silicon ended on 
four oxygen ions (O-*), balancing on each of these 
one negative charge. The triply charged aluminium 
ion was surrounded by six oxygen ions, and balanced 
half a charge on each, whilst the doubly charged 


RADIAL CHARGE-DENSITIES. 


















































Fig.1. 54 WAL CHARGE 06 
. Hartree - ———— 
: Pawling = 
20 
\ 
10 ‘ 
" Na* 
R Q fl O-5 10 15 20 254A 
|i 
30 
: 
8 20 
= | 
S 10 = 
Ne 
Os ro V5 20 25 A 
(2649.8) 7r-Distance from Centre of Atom. 


“ENGINEERING” 


'e S'2) 


S2 (tH 





20 
“ENGINEERING” 


Poca, 0-5 1-0 15 





ion of Beryllium was surrounded by four oxygen | 


ions also balanced half a charge on each. 
The oxygen ions were of two kinds. One kind was 


this way, it could not be bound to two because the 
negative charge of the oxygen atom would be more 
than balanced. Hence these acid groups generally 
involved one central atom only, such as S or Cl, 
and but rarely two or three. With silicon, on the 
other hand, an oxygen atom common to tetrahedral 
groups around two silicon atoms satisfied the rule 
as to equivalence of charge. There was thus no 
limit as to the extent to which silicon oxygen groups 
could link up. In Beryl the silicon oxygen tetra- 
hedrons formed the unit group Si,O,,. The tetra- 
hedrons could also link up by their corners to form 
endless rows like long negatively charged chains. 
These were attached sideways by positive ions, 
forming characteristic fibre structures such as 
asbestos. In mica the tetrahedra were linked side 
by side to form extended sheets, the sheets being 
held together by a cement of positive ions in between. 
In splitting mica we were, in fact, pulling apart 
the plates of a condenser. Each acid radical, 
negatively charged, extended as a sheet over the 
whole mica surface. 


Fig. 2. CHARGE DISTRIBUTION FOR AL*? AND Al** 
PLACED AT A DISTANCE APART EQUALTO 
THE DISTANCE OF CLOSEST APPROACH IN 
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An interesting application of X-ray analysis was 
to the measurement of the amplitude of the vibra- 
tions of the atoms at various temperatures, a feat 
which, predicted by Debye, was first effected by 


|W.H. Bragg. Measurements by James, at different 


linked to two silicon atoms, and the other to Si, Be | 


and Al, but in each case the negative charges of the 
atom were exactly balanced. 

These lines of force corresponded, in some sense, 
to the valency bonds of organic compounds, but 
since, in inorganic crystals, the binding forces were 
merely electrostatic, the valencies could be regarded 
as split up into fractional parts, whilst in the organic 
compounds they had to be represented by single 
indivisible bonds. In organic chemistry a com- 
pound was inadequately represented by its formula, 
and the same rule held good for an inorganic crystal, 
which could only be completely expressed by a 
model showing the relationships of its individual 
atoms. 


Acid radicals such as (SO,) (PO,) and (Cl O,) 


temperatures of the electron density in a crystal of 
NaCl were plotted in Fig. 4. The large peaks were 
due to chlorine and the smaller to sodium. As the 
crystal was warmed the sharp peaks were broadened 
owing to the vibration of the atoms, and it had been 


‘found that, on extrapolating the results to the 


absolute zero, the peaks were not as sharp as they 
should be according to Hartree’s models. The 
atoms thus appeared to be vibrating even at the 


‘absolute zero, and calculation showed that this 


| theory. 


corresponded to the “‘ zero point ” energy of quantum 
At room temperature the vibration was 
considerable, the amplitude being 0-22 x 10-° cm., 


| whilst at 600 deg. C. it was 0-6 x 10-5 cm., the 


consisted of four oxygen atoms surrounding the | 


central atom. 
negative charge, and were held to the positive ions 
by electrostatic forces. 
example, the sulphur had six positive charges, 
and was surrounded by four oxygen atoms, each 
having two negative charges, so that on balance 
there were two negative charges distributed between 
the four oxygens. Now although an oxygen atom 
could be bound to one sulphur or chlorine atom in 


Such groups had, as a whole, a/| 
In the radical SO,, for | 


| distance apart of the atoms being 2-3 x 10-5 cm. 


A crystal might, in fact, be regarded as a three- 
dimensional spring mattras, but as was first pointed 
out by Debye, the fact that expansion occurred on 
heating showed that the springs did not follow the 
normal law, but that in a given displacement the 
pushes were stronger than the pulls. 

Thermal conductivity in the case of solids, which 


|were not electrical conductors, depended on the 


transference of atomic vibrations from hot to cold 
regions. The motion consisted of waves, and if 
these could traverse the body quite independently 





of each other, the agitation would pass through with 
the speed of sound and the consequent conductivity 
would be almost infinitely great. Actually, the 
wave trains were not independent, but influenced 
each other’s motion. The refractive index was 
altered by the presence of the waves which were, 
therefore, refracted back, with the result that the 
front of the agitation had to fight its way towards the 
colder regions through a fog of waves created by 
itself. A corresponding effect could be seen when a 
liner made a sharp turn in harbour. There were 
then big patches of smooth water, along the edges of 
which, waves could be seen fighting each other, the 
big ones refracting the little ones. 

The outer form of a crystal should be such as to 
make the surface energy a minimum, but the 
total surface energy was small, as compared with 
that of the crystal as a whole. The form, therefore, 
varied when crystals were grown in different con- 
ditions. 

On the electro-static theory of the constitution of 
crystals, it was possible to calculate the force 
required to pull them apart. On this basis the 
strength of rock salt came out as higher than that 
of the strongest steel. Actually, however, its 
strength was only 1/500 of the calculated value. 
The discrepancy was attributed to the starting of a 
crack at a weak point, on which the crystal then 
tore rather than broke. Any initial break con- 
centrated a strain on neighbouring regions, which 
then gave way in their turn. To secure high tensile 
strength the structure should be such that when a 
break at any point occurred the resultant increase 
of stress was distributed widely. Hence, tensile 
strength was not so much a matter of strength of 
bonding in the direction of the stress as of weakness 
of bonding at right angles to this. The strength of 
asbestos and mica was due to the very feeble lateral 
forces, owing to which if one fibre gave way the 
additional stress was not thrown on to its immediate 
neighbours but was shared by the rest of the bundle. 
By X-ray analysis it was known that actual crystals 
were composed of a number of small blocks, having 
nearly, but not quite, the same orientation. There 
was thus a misfit at the boundaries, which though 
it had no effect on such properties as the heat of 
formation or double refraction, seemed to greatly 
affect the tensile strength. A distinction had, 
therefore, to be made between “ real ” and “ ideal ”’ 
crystals. 








TRADE ProsPects IN SOUTHERN CHINA.—An interest- 
ing*report on the present trade situation in Hong Kong 
and South China, prepared by the commercial counsellor 
at Shanghai, has recently been received from the Depart- 
ment of Overseas Trade. The dominant factor appears 
to be the depreciation in the value of silver, which is 
having a most serious effect on imports. The most 
striking examples of the effects of the increase of local 
selling prices, are to be found in the case of companies 
dealing in oil and chemicals. It is of interest to note 
that the Soviet has made its first appearance recently 
in the South China market, a small consignment of 
caustic soda, of Russian origin, having been sold through 
a German firm in Hong Kong, at about 20 per cent. 
below ruling prices. Great Britain’s share in the 
imports of cotton piece goods has declined considerably 
of late years. In 1924, over 55 per cent. of this class 
of imports came from this country, while last year our 
share was only 13-4 per cent., whilst Japan’s share had 
risen from 33 per cent. to 66-4 per cent. According to 
the report, there is little doubt that South China offers 
the most favourable prospects for British manufacturers 
of machinery. 

ALUMINIUM FurNiturReE.—The manufacture of furni- 
ture from aluminium or light alloys was first begun in 
France soon after the termination of the European war, 
and experiments conducted in the United States in 1926 
proved so satisfactory that, according to a memorandum 
recently issued by Messrs. The British Aluminium Com- 
pany, Limited, Adelaide House, King William-street, 
London, E.C.4, furniture is now being produced on a com- 
mercial scale by a number of firms in America. It is 
stated that ordinary office chairs made of aluminium 
weigh only 8 lb., and that massive swivel chairs of alu- 
minium alloys weigh about 27 lb. The materials usually 
employed belong to a type of high-tensile, corrosion- 
resisting alloy, containing small percentages of silicon 
and magnesium, and known in this country as Silmalec, 
in the United States as 51 S, in France as Almasilium, 
and recently developed in Germany under the name of 
Anticorodal. It is further stated that aluminium furni- 
ture can be enamelled or grained to have the appear- 
ance of wood and can be upholstered in leather or fabric. 
In the U.S. Ships Salt Lake City, Pensacola, and other 
vessels of the United States Navy, aluminium alloy was 
used, amongst other purposes, for all the furniture, such 
as built-in bunks, officers’ mess tables, desks, crew’s 
lockers, and chairs, 








[MAY 22, 1931. 


ENGINEERING. 


662 











soovds Yy400} oyy, ‘Ul fp “4F | SUleq spIs OURS 9Y4 
uo y300} useMjoq Suloeds ayy ‘poredseys ‘a2 ‘sapis 
ayeUIeYe UT 4NO o1ev SassadaI YJOOT, “OpIs YoORe uO 
yory} “Ul g puL opm “Ul fg asuLy v YQIA opr “Ul GZ 
SBUIDIOJ [O0JS O1R spvoTy [eyUOUIZeS OY, ‘sepsis 
qYySIoMIOzUN0D pu ]RyUOUISeS 94} UseMJoq Sur | 
-40J0148 ‘s1OpIIS ‘uI-gp UdEMYoq pus}xe sseyT, “doop 
‘Ul 1Z Aepureuler oy} pur ‘deep ‘url Og ed 4yxoU 043 
‘doop ‘ut gp ore aed Joyno 9Yy} YoryM jo ‘sIepIis5 
[euUIpnyisuoy yysIo uO poled SI IOOY IY J, “[][OI Jo | 
913U990 OY} MOTOG “UI ET JOAI] B UO ‘sIOpIIS [eJUOUISOS 
oy} UusdMJoq pozyRoo, st JOOH AoUTyORUT OYJ, 
‘soovds ‘ut-F yqrm 
Suryuryd ‘ul-g Aq ‘ul Z prey] 018 asoy} GAOG®P pure ‘opLM 
‘Ul g S1aquIT, Suyreu Awd aseyy, “sfoUUY “q]-0Z | 
Aq ‘Ul QT Suteq siesutsys oy ‘sopsue ‘ur-¥ Aq ‘Ur ¢ | 
Aq ‘ul g pue o9ejd “ul-§ Jo syoyxoviq UO odprliq 9y4 jo 
apis 194410 UO NO poTOAI]IZURO oe SyyRdZOO} OY, 
‘ul §z st goquivo Aempvor oY, 
‘syoo|q ‘UI-f pue Sutyurjd ‘ul-~ Aq pojojduroo st 
Buryoop oy} osoy} UsoMjJog ‘s[IvI poeAoods ‘q]-FOL 
Aq ‘ul-g Aq uoyez, sovjd stey} pue peAowol oq 
Avut Avy} 104%] 4VyQ os yaede porqyUusd syeUIpNyisuo] 
euld ‘ul-g Aq “ULY OM} AdIVO S1o1vEq-sBOL0 BY] 
*s10B8ULI48 94} UO soy} UIeM4oq poorid o1* sIOT]Y [eUIp 
-nyisuo] ‘UI-g {9I1ZU00 04 oIZUGD Sutoeds ‘ul-gT 4% 
sdarveq-ssor1o ‘ur-g Aq ‘urg Arreo Aoyy pus ‘yzred¢ | 
‘43 Q o1e SIOSULYS osoyy, “JINs 0} poyIpour Joy | 
SI waysks yoop oy} pue ‘oyep oINgNZ ouIOs 4e HORT, | 





| SIopIIS osIOASURI} OY, 


Iv0-3o0148 O11ZOe]O UR AIIVO OF PoUSIsep o1¥ SIOSULIyS 
Q[Pplu oy, “SYo]q UsepoomM ‘uUI-F Jo Surydep ‘sty3 
JoAO ‘pue ‘ospliq oy} ssoroe syueid “ur-FE prey, ore 
sooold Surpreu oy} uQ ‘roquieo pormber oy} oars 
0} pessoip pue ‘s1esurIys oy} Jo suey do} oy} uo 
poxy ole opid ‘ul g SIoquily Surrey ‘yaed 4ysour 
ay} JoF UoT}oos “q][-09 Jo szslof “UI-gT JO ySISUOD 
sesulys oyy, ‘ut ¢ Aq ‘ur F Aq “Ul g JNOge Jo so[suR 
a[qnop jo sesuepy yim ‘deop ‘ur Og ynoqe oze]d -ur-F 
JO SUIvOG IOOH WOAOS JO SySISUOD ‘ZG “SI Ul UDAID 
SI Yop Jo uoroos [eorddéy ev ‘woyshs IOOH oY, 


| “YIOMI9O98 OY} YIM TeIS0ZUI YYSIOMIOZUNOD o4y OYeUT 
04 sdjoy osTe ‘Jaey oy4 4e OSplIq 9Y4 Jo OUT] o13U90 | 
24} UO 4os ‘sofoy ‘UI-G Jo JoquInu v Aq poosord pur | 


‘sojsue oqnop ‘ul-% Aq ‘m-§g Aq ‘ul-fg Aq soured 
IepnSuvyoos ul pousyiys ‘oye ‘ur-8f yo ropais peurpny 
-13u0] doop WY ‘906 “SI, Ut UMOYs se ‘SuIZe]d opts 


| oy} Ysnoryy Suryoofosd ‘Suoy “ur ¢g “9F [ ‘S3[0q oqouR | 
| ‘ul-$ Jo rzoquinu ose, e Aq ueats Suioq 410ddns 


[euolzippe ‘eoxjd ur eqyorou0s 043 dooy 0% sadas 
*MOTOG PIqLIOsep ST YOIM jo 
esn oY} “opis osvIoyoue ue wWIOF 07 ‘ut Fg “4J F JO 


SI ‘ojodoUO. pedodoyulod puv pozyystem Jo “4ySro | 
-19yUN0d OYJ, 
[vyuowSes 943 Jo deel 944 0} ponuTyUOD st psr0yo 
Joddn oyJ, ‘806 “Sq Ul UMOYs st quIOd sTy4 4e VoRIq 
ssolo OYJ, ‘“[JOl Jo aque. 043% MoOeq AT[ROIZI0A 
Sulovig sso1o 0} Youq pold1Vod sie sployoO ssnd} JOMO] 
eyy, “ut T Aq ‘ur g Aq ‘ur g ore sopsue osuey proiy 
ey, ‘poppe ore yoryy ‘ur ff sozefd opis omy prog 
oy} Jo UoIsar 943 UT «= *yoryy ‘ur PF] Sureq oze/d qom 
| ureu 049 ‘oye[d pros yo dn aymq stay [TX Id 
| 906 07 COG ‘SBI Ul UMOYS st JOpIIs equowsos 
| oyy, ‘ued ur ‘p06 “Stq Ur pue ‘uoryeAgze ut #7 yurof 
oy} Suras “gg “SI Ul pozeIysNTI st woroouu0D 
jeordéy W ‘oouvuojUTeU soonpel pue UOISSsTUISURIY 
PvOo] JooITp sommoes uUOTJONIYsUOD SITY, ‘ssouUyoryy 
e[sue osuey oy oy dn oyvur 0} poAojduia Sureq 


| saoTTy ‘sozeyd aaa0o so ooyds jo suvow Aq woyy 


aoueysIp B JO JopIIs ULeUT YORE OpIs}nO popud}xe ST | 


pue doop “44 9 SI Iv01 94} SPIVMOZ SIOPIIS osoyy Jo 
vuQ ‘siopms osIeAsueIy Suoijs 9014} YIM poqyyg 
SI ongonsys 944 Jo yred SIUT, “106 “SLY Ul pozyeorpur 
oedeys 04} jo SI pur ‘109387 043 UseMYoq soeds 944 
Ul poyepouuos0R ATJIed osTe st ynq ‘sdepIIs [eyuoU 
-Sos o44 JO Youq oy} 9 UOISUOyxO oY UT pesURIIE 





0} poyoouuOD ole pu syossnd oy} ysurese dn 44nq 
soqejd qom o49 pue ‘peqqom-o]SuIs ore sIopIs oy, 
‘squrol joued {[e ye poXojdure ore sozeld yossnS-o[surs 
yey} SI osplaq styy Jo oInyeoy VW 
UI UIAIS GIB $90} JOPIIS 944 JO Sfreyoq@Y “Buoy ‘ur [] 
"43 QT sjourd oyejd omy 049 pue ‘Suo] ‘Ul Z “9J LT | 
oie sjoued uedo oyy, ‘ur tty “33 ¢ Suteq yydop | 
[euy 04} ‘uotonsysu09 94e7d Jo ore sdopsts oy} 904 
oy} 03 yurod styy Wor, “Ul EF “9¥ 8 Sureq yurod sryy | 
ye ygdop je303 ey} ‘aunsy oy ut uMoYs se fry! ye | 
“Ul F “99 g 07 sjoued nog ut poonped St SIG, “Ul 9 ‘33 61 
jo sosurpy jo oul o1jU00 04 OUT, oIj3Ue0 WOT Yydop | 











‘SURI, FYSIoMIoyUNOD puR JOpID | 


| JU ‘ornqny oY} UI OY} 0} poUsIsep st 47 





‘aqun F6G pus 18g 
soZed uo porvodde xy TX e[oOI4IV JO SUOIZOOS SNOIADIG 





@ jo sossngy uodo sv ‘PTX 99%[q ‘106 ‘Sty ‘ureaderp 
ey3 Aq uMoys se ‘fooy 943 4B 9oUBUTUTOD AOU, 
‘qaede ‘ul g ‘4f QZ parjus. ore SJOpIIS ureuUr OYJ, 
‘UINZep OURS OY} MOTOG “4 8 BUIeq [[OI JO ou 
94} ‘[PAB] PBOI MOTOG “UL F “4F PZ OTR SpvoI} Burpjor 
[equoUIses 94} OZ syousy 9y4 ‘faaoy ABM-pRor ynoqe 
ye Suroq jo peaysuy ‘AvMpeor oy Mopeq Sureq 


| 10998] 949 “4ySteMIoyUN0D pReYyIZAO pue SuIssndy 


eyiod ou st oroyy, ‘siogip syaed jo quowoZueise 


| 843 ynq ‘poqtiosap Apeorye sosprq 4jJt] Furppor oyy 0% 


souv[quioser eB siveq yt o[droumd uy ‘souRysur sTqy 
UI pelepisuod A]jeroods oq prnoys seouvreodde 4ey4 
JOF SBA FI ‘OTQVIINS SVM [OAD] JoywM GAOGe ABMpPROI 
ay9 Jo 4ysrey oy} se pue ‘Aemysry rzepndod Aros 
® UO UOIZBOOT S}I Jo MOIA UT *AIOZORISTZeS ATJUOUTUIO 
St 41 souvrevedde ur yey} Uses oq [LM 4 YOrYM uOIy 
‘99 odud uo gZG pue CZ ‘STI “SMOLA OY} UT puL 


| aa0ge ‘Q06 PUY GER ‘ssIq ur ued pue uoOrZeAgTo 
E16 04 606 ‘S31 | 


UL UMOYS SI 9F ‘auTT Ao][or} OLZOeTe Ue ‘ATessa00U 
*syyedyooy 
‘3J-¢ omy pue AvMpROI “4j-0E B Surptaoad ‘43 0ZZ 
jo uvds jo suvour Aq ‘peoi-uoysusen?) 94} UO oYyeI4 
ay} Sutki1eo osptiq ssniy Yoop JRof-o]qnop v ‘pF ‘ON 
SI USISep JO 104} BUI OY} Ul sUO|e Sutpuejys AOCIud VY 


"(panunyuoo) —4" X1X 
“IVNVO dIHS GNVITIM AHL 


























































































































és 
i \ |) 
ot 
tazss2) 
.ONTATANIONT, | a / MpMapig = . —_ nae qoufns Gomi, 
{us nme d saan 8 DE 19228 9am — 
— a % | —s Bot is 
: at een =| EN b : ; : 6 696-19 & : 
zs 7 Wad To UROL ROMPDOY joao, Sf} — anes . ee 
Sogmenns l bo H — 7) — 
teh a HAZ it (i : a fat att 
\ == 3 += 4 ves! = 
qouhis bowiiy, WPS Ss a = 
| 006 Pr 
|] nanan 
OE Oe Sts 2 ET IRR a eee Re ne a Se ae nn ee i a ak i oe ee o 
2 Tne Rs ~~ es 0 98 0988S Ee —————— ——, 
(pot 2 agp aunamugqns a gig Ins —T 
| 5 ee ae 52 Px "Seca Masco . i (3) 
le Pe i gy a eng etehs igk a ng ee | | 
| | ($)Staig Tisepag sam) E -- Fi St ee Ea ae ee oe 3 (1) $401 TOSAPod ISD i 
(9) : Gee ee ee ee eS ey Be ag —— oa 
\ ake = a ar eee eens = z S: at i| 
Tuaunay ‘s it~ — “OSE 19 J0A°T adm JDULION == ’ quawmay 
982M P 9.008 1a * \ FY / 1904 
| = j ih 
— § q uonszune \ . 7 | oo 
r= , (Qers | — 
Sam iH i \ He " / 4 svg 
} r\ 669°C 
\ \ ! / 669° OUT 
\ 4 ! iy 
\ \ / 
eee C 


“IVNVO dIHS 


GNVTIOM 


-HOCIUd ATNOSVA YNITION 


AVaATATHNOG 











ENGINEERING, May 22, 1931. 





DOUBLE-LEAF ROLLING LIFT BASCULE © 


(For Descriptionlve Pag! 


Top of Roadway at Crown EL. 369 9° 
Ug U3 Uz \ 


a 














j 
vv 
© 

Y 


GLI 
GAKEXSST-b 











(2552.€) 





FLOOR BEAM - JAW LEAF 


2LS 63x3g 
pt Se Fl 


1'Expansion 
0 
SWI 
—~ 

















+ 
000000079 900000 
20 Gog oOo 

P2285: 








shavers, Caleb 
on marer PND tel 3aWeb PL.” 
obooo0d,* 


05010 2 








r 
O} ox ° 


| ters eay 
! i. 





o° 


oo 0 











aS SO ae 
a Bs 


| CE e 
| eu 553%9 x3 





| “ENGINEERING” 
| 


---$9"—--- +-—- -—-—- 4@ 293; 11'3"--------------- ote —---3'64¢--—-+ -2¢—d 


“ENGINEERING” 


Bae of lita. | End of Fs. Top of Roudway at Crown El.369:9', 
[ Tt End of ET aT FLS6x6%34 ~~ Web Splice 





| |2Pls.12.8" 2 Fills 4'x3/4 2 Pls, 24'x3a 4 LS 6.4.37" 


-2:0-- 
Yq" > 


~------» 
> 


<-2-0 


1 78 Web Plate inane 
Bolts 


‘17 76 Web Plate 
aM 


Sr 
1 


><-------6-0 


0000000 
© 00000000 
© c°o0000000 


- ye 
+ 


4 


: 
gi c¢" ACLOf Row EL.3619"_ 


oo ° 
° °o°o 
oo°o 
O00 0 
° oo 
©0oo°0°o 
° 
2 PIs. 8'x 3/4 


tev 


2 LS6 x4 x 
1 Plate 18°14 
° 


o Ce 


200/00 
000;00 
200/00 
200100 
000100 


oo 
ood: 
coo 
e°ooK0 


SpLPIS 1612, |: 


09000000 





ae ee 


Milled Jouu , 


Pear ay 
SECTIONA.A. Fig.908. 


~------24-4" 


Sia Pl” 


~--~--~--~~----~----]3 6 


Spl Pls, 22'x 3a 
*j 0 “ 
to 0 0 0 6 
ofo 0000000000 
0° 


1-9-->< 
i 


C.L.of Bridge 








PLATE XLI. 





E — 


ve Page © 


ASCL 


Deseript 


WELLAND SHIP CANAL. 


JAW LEAF. 


16° 11° 





— 


we 


per Level 





“2.6 > 
\g' 1 BASS BY Sax Yo 


° 


2- Fills 3% x ¥e 


x Bie x %" 


° 
2-Fills 5%" 16 
SECTION A.A. 


=e 
F ig. 414, Mill Joint ~a 


1-Cov. Pl. 4x %4 tA: Loft Roll ___. 





-5.6 
last Position of Roll ~ 


oid 


Mill cay 
ppc } Line of Rack __| 
Bade ig 














2-Fills 6% Ye 





a 2Web ag iat 


pr} 


























FE @55iLb 


re Joo 0000 01ND 0 < 














3¢ Web Pl. 


2-8 6x 6% %, 















































==- 96! nA 6h 


Fig. 912. 























DIAPHRAGM LEAF 





Fig.913. 
CTION 8.B 





‘Top of hes at Crown Et. 





36G.F' xe 








~ 








-———--+ 








e100 0 oe ate elie 





oe 














pElSIC.4" 











Ps r 


(2552.H.)|] l 




















4 LS 5°35 








Fig. 917. 
eS HH. 


“ENGINEERING” 





mito asieiey OH SLE , T Cj 
i r 7 ! 


Gq ' | 
Fig. I epee) J ee ig a sel bes as 
hana ale 
HOES aie aS ST 





1} 
Its LJ 


TT Ty 


| ean | 
T T 
! ays 
tts Lt 


TRACK GIRDER 
TREAD 





SIDE ELEVATION 





SECTION A-A 
Fig.921. 


CL.Anchor | 
age : 
g' aS) > 
CL. 
Support 
4 


CL.Track } 
Girder 


t 201" Length of Ro 
129 46 Ober 
rp 


te 


| 


of Track Casting EU.345-5 


° 
ooo 


° 


BO, eee eee tees 
oo”vooodo 
eoow~oo°o 


1 Web PU95x1" 


Stiffeners 


PPS. 9x34 


4x1 

—_ 6-18 lb.Is. 
201@ e560 

PP Ox YAS” 


e00000 


jev9"- 


2PUs.8xY 


(2552.6) 


ZAEENSSX 4 


11 Alt. Tooth Spaces @ 1'8%2 -18- it——— 


El.338'1'2 


Je oy 


C-, 
Fig. 9238. : 

















Pe rm =a 


Figgas c-C 
al —~-19%- 


! 
joo 


odoaqoooo 
eo°o 


o0,° 


Concrete Encasing 


° 


6x4 Y; 


RLS 6xg x 3 
° 


ooo 0 0 


; \¢ Top of Concrete™ 3370 


4 Bearing 
iow 6x3'2 x 
hor, 


ds, 
x80" 


“ENGINEERING’ 











A a 














MAyY 22, 193I.] 


ENGINEERING. 


663 








DOUBLE-LEAF ROLLING BASCULE BRIDGE ; 


WELLAND 


SHIP CANAL. 








ae 


~ 








P he ¢* <: 





Fig. 925. BripGe CLosED. 








= eae amma 
otis oa 








Oe SS meee See 


Nz cd ers oe 


oe 
10 me naan 


big F< 
























Fic. 926. BripGE OPEN. 
TOP PLAN Fig. 927. 
To! Lot fol fo! fo} lo! toJ tol lot io! | 10} lo 
-—--++- SECTION A.A.~._ 
(5) {0} {0} {0} {010} 5} 1 [02 Oy | fa) § i 7 ae = 
. ‘tong, | ORF 
930. £5 oF 
SIDE ELEVATION BS 
- ~¥ / 
’ Ps 
———- 1 ay 
1 / s 
= f / 
~a 7. ff 
2 y - / vi 








1:9-—— 44.330 
2.5 °—----- ~ 

















are of the full width of the side flanges. The| by 14-in. turned bolts at 6-in. centres on both 
treads are bolted to the segmental girder flanges sides of the web. The length of roll is 20 ft. 1 in., 





L 


























and total length of tread 22 ft. 1 in. Details of 
the tread are shown in Figs. 927 to 931. 

The corresponding tracks, and track girders are 
illustrated by Figs. 920 and 922 to 924, Plate XLI. 
The track girder, shown in Fig. 922, is 7 ft. 10} in. 
deep, with a 1-in. continuous sole plate beneath, 
and the tracks 13 in. thick fixed to the top flange. 
The track is 22 ft. 2 in. long and at intervals corre- 
sponding with the tooth spaces in the segmental 
tread, lugs stand up from the tread face on alternate 
sides. The lugs are 2 in. high by 3% in. wide and 
8 in. long, details being shown in Figs. 923 and 924. 
The track girder webs are of 1-in. plate, stiffened 
liberally with cover plates and angles, and cast steel 
stiffeners at the track joints. The girders are carried 
on bearing plates, 1 in. thick at the water end and 
? in. thick at the land end. At the former, under 
the bearer plate, are seven 20-in. by 75-lb. joists, 6 ft. 
long side by side, four 14-in. anchor bolts being let 
into the concrete. At the other end below the 
bearing plate are six 18-in. by 65-lb. joists, 4 ft. long, 
and 1#-in. anchor bolts 8 ft. long. 

At each end of the track girder and riveted to it 
perpendicularly is a large 3-in. plate, from which 
there extend vertically, the columns of the rack 
support, and of bracing framing. The plan, Fig. 
921, shows these connections, cross-sectional ele- 
vations being given in Figs. 932 and 933, page 664. 
The rack support, next to the track girder, is illus- 
trated by Figs. 914 to 919, Plate XLI and consists 
of a column at each end of the track girder supports, 
built up of four 5-in. by 34-in. by %-in. angles and 
g-in. lacing, giving a width of 15 in. At the bottom 
a stretcher of similar scantlings is used, while at 
the top is a plate girder 24 in. deep. The latter is 








664 





built up of two side plates 4-in. thick, connected 
at the top by an inverted 15-in. channel, the bottom 
edge being finished with 4 in. by 4 in. by 3 in. angles. 
Diaphragm stiffeners are inserted between the 





24-in. web plates at intervals. Diagonal braces | 


extend from the middle of the girder to the foot of 
the columns. They consist of 15-in. channels and 
lacing bars. The inverted channel on the top 


girder carries the rack, which is 21 ft. 64 in. long | 


and 6§ in. thick from pitch line to the underside. 
The rack teeth have a pitch of 5} in, with height of 
teeth 23} in. 

Immediately outside each rack support is an 
anchorage frame extending to road level. This 
frame is shown in section in Figs. 932 and 933. 
The end columns of this frame are riveted to the 


g-in. plates by which the rack support columns are | 


attached to the track girder. The rear column 
shown in Fig. 933 is carried well down into the mass 
concrete of the pier, and ends in a base of two 15-in. 
channels, back-to-back and 5 ft. long. At right 
angles to and above these are four 10-in. joists 
4 ft. long, for the purpose of preventing lifting, due 
to upward force of the rolling-lift arms on the 
anchorage span, fixed at the top of the same 
columns. The front column of the frame shown in 
Fig. 932, is held down by four anchor bolts in the 
concrete. 

The rolling lift arms in the closed position are 
cantilevers, the projecting ends of the rolling seg- 
ment anchorage girder previously mentioned, being 
held down by the girders of the adjacent approach 
span, fixed as described to the anchorage frame. 


(To be continued.) 








SOLID-CORE THERMAL-STORAGE 
HEATING UNITS. 


By L. G. A. Sms, M.Sc. (Eng.), A.M.I.B.E., and 
K. R. Sturuey, B.Sc., Ph.D. 
(Concluded from page 564.) 

THESE results appear to the authors to justify 
confidence in the utility of small solid-cored heaters 
of the type described, for there are factors, other 
than the fact that the results were obtained upon a 
first experimental model, which tend to favour 
them. For example, a boosting charge of one or 
two hours duration, in the mid-day, is usually 
possible in schemes of off-peak supply, and such an 
additional charge would be sufficient to prolong 
the useful discharge period of the heater to an hour 
when most families would be just a-bed. Further- 
more, if the large potential application of this 
form of storage to office and workshop heating be 
considered in relation to the normal period of such 
service, for example, 8 a.m. to 6.30 p.m., it will 
be seen that the heater has a considerable reserve 
of useful performance, the characteristic temperature 
curves assure a warm room at the earliest hour at 
which work would be likely to begin and provide 
for an overtime period. A thermogram showing 
three days’ successive operation with a charging 
period commencing at midnight is shown in Fig. 19, 
page 665. In whatever type of service a storage 
heater be employed, alternative loadings are neces- 
sary to allow for seasonal changes of temperature. 
The heater described above was arranged to run on 
two different loadings other than the maximum of 
2kw. These loadings were 1-32 and 0-66 kw., the 
charge period being eight hours in all cases. The 
changes in the connection of the elements to effect 
these loadings and the points of application of the 
heat will be clear from Fig. 14 (page 562 ante). On 
reduced loading, the lower core temperatures facili- 
tate the provision of a smooth room temperature 
characteristic and lead to a Letter storage factor. 
On test, the re-designed accumulator gave a storage 
factor, calculated on core accumulation, of 65 per 
cent. with a loading of 1-32 kw. and 70 per cent. 
with a loading of 0-66 kw. 

It has been stated that the storage factor obtained 
is less than the actual storage efficiency because of 
the heat contained in parts of the accumulator other 
than the core. If a reasonable allowance be made 
for this the performance of the experimental 
accumulator described in the last section is com- 
paratively very much better than that of any 
other storage heater of the same type known to the 
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authors. Nevertheless the losses during the charging 
period were still large. In reviewing the test results 
two questions arising from this, had to be considered. 
First, could the loss be reduced without the use of 
an expensive heat insulation system. Second, what 
amount of loss during the charging period could be 
regarded as actually desirable and within the 
proper function of a good room heater. The first 
question was answered as follows: The thickness 
of heat insulation employed, namely 2 in., was 
known to be a limiting value beyond which an 
increase in thickness would not produce a propor- 
tionate decrease in loss. Moreover, it was important 
not to increase the cost and size, but, if possible, to 
decrease them. A decreased heat loss must, there- 
fore, be brought about by a reduction of radiating 
area. The test results had shown that the air 
channels might safely be reduced and a final design 
should, therefore, retain the previous thickness of 
insulation, but should be of smaller overall dimen- 
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sions. To the second question, no definite answer 
could be given, but it was certain that the release 
of some heat during the early morning hours was 
desirable to prepare the room for occupation.¥ If 
this were assessed at 20 per cent. of the charge, it 
followed that a heater with a storage factor of 
70 per cent. would release at least 90 per cent. of 
its stored energy usefully. The remaining 10 per 
cent. would be released in the room, but might be 
considered as a dead loss in usual circumstances of 
operation. 

Considered in relation to the tests results already 
obtained, these answers inferred that a final design 
should be preferably about 5 per cent. better in 
storage factor than the experimental design: it 
would then follow that its effective room heating 
efficiency would be about 90 per cent. and this 
would represent the limit which could be achieved 
in a design which would be compact and reasonably 
low in cost. 
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outer surfaces of the core and reducing the cost. 

SOLID-CORE THERMAL STORAGE HEATING UNITS, | 4n improved heat seal consisting of a caged soft 

| packing is employed between the damper and the 

Fig.19 | bedding plate. The overall dimensions are small 

enough for the heater to be placed without incon- 

venience in a room of the type it is intended to 

heat, namely, one of cubic capacity about 1,150 

cub. ft. and of average height. Figs. 22 and 23 

HEATER illustrate the appearance of the core and heating 

element and of the assembled heater. Tests made 

upon this final design, conform closely to the antici- 
pated figures discussed above. 

In conclusion, the authors wish to express their 
thanks to Professor William Cramp, D.Sc., for the 
helpful interest he showed in the work, which was 
carried out in his laboratories, and to Mr. R. ©. 
| Wade. B.Sc., who made preliminary measurements 
upon the original Continental heater. 


A. ORIGINAL 
B. 


Degrees Fahrenheit 








NAILING MACHINE FOR CABLE 
DRUMS. 


Untit the present the use of nailing machines has 

a 9 1 been practically limited to the manufacture of boxes 

Cae ee and packing cases, but Messrs. Bohm and Kruse, 

Hemelingen, Bremen, have recently constructed an 

2 K.W. STORAGE HEATER. Al. exceptionally-large machine of this type for nailing 

up the flanges of cable drums. The machine has been 

' supplied to the order of Messrs. Allgemeine Elektrizitats 

' , Gesellschaft (A.E.G.) for their Berlin cable factory, and 

is suitable for nailing flanges up to 3-2 m. (10-5 ft.) in 

diameter. It is illustrated in Figs. 1 to 8, pages 666 
and 667. 

The boards, previously cut to the proper dimensions 
for a complete flange made up of either two layers, 
at right angles, or of three with the centre at right 
anglesto the remainder, are placed on the table of 
the machine, and are then fixed in position by four 
clamps mounted on the top of the table, as shown in 
Figs. 1, 2 and 7. These clamps grip the edges of the 
boards for large flanges directly, but if a smaller 
flange is to be nailed, wooden distance pieces of the 
requisite length are inserted between the clamps and 
the rim of the flange. The nails for a large flange may 
be over 8 in. long by ;?;-in. diameter, and they are located 
in the flange in six or more concentric circles, as shown in 
_ Fig. 4. To follow the action of the machine, the complete 
flange may be assumed to be divided into 40 sectors, 
of which 10 are shown in the figure. It will be noticed 
that there are groups of 4 or;5 nails in each sector on the 
right, and a similar number, but differently disposed, 
in each sector on the left. The groups in opposite 
sectors are driven simultaneously, the table being 
rotated one-fortieth of a revolution after each stroke of 
the hammers. After half a revolution, the position of 
the sectors will be reversed, and for the remainder 
of the table travel, the group of nails shown in a sector 
on the right will be superimposed on that shown in a 
sector on the left, and vice-versa. When the flange is 
completed, there will thus be 9 or 10 nails in each sector, 
st ROE CECI Se of which three will be in each of the two outer rings, 
and one in each of the 3 or 4 inner rings. The tips of 
the nails are bent over and clinched into the underside 
of the flange as they are driven home, and it will be 
appreciated that very considerable force is required to 
effect this with the size of nails mentioned. By 
driving five nails in each opposite sector simultaneously, 
the driving forces on the table are fairly balanced, and 
as, with the arrangement described, only half the total 
number of nails required in each sector are driven home 
at each movement of the hammers, only half the pres- 
' sure is exerted that would be required to drive all the 
nails into opposite sectors at the same time. 

The nails are stored in the two bins at the top of the 
machine, visible in Figs. 1 and 2. These bins are given 
a constant rocking motion through the link mechanism 
shown in Figs. 2 and 6, the shaft on which the rocker 
arms are mounted being given a semi-rotary motion 
from a crank driven by a separate motor. This motor 
is mounted between the two bins, and can be seen in 
Fig. 2. The nails are fed from the bins into ten inclined 
slotted guides, the nails hanging through the slots 
with the heads resting on top of the guides. The 
lower end of each guide terminates close to the rim of 
a horizontal disc, which normally prevents the nails 
falling out. Four recesses are cut in the rim of the dise 
at equal intervals, and by means of a suitable mech- 
anism, one of these recesses is brought into line with the 
slot in the guide, allowing a nail to drop, at each stroke 
of the nail hammers. On leaving the guides, the nails 
fall through the feed tubes visible in Fig. 1 into 
holders below the hammer. These holders are mounted 

Fic. 22. Fie. 23. on the crossbar clearly visible in the same figure. It 
is evident that the discs must be rotated one-quarter 

Figs. 20 and 21 show the final form of the 2-kw. | height, will be noted. The heating elements are ihe _ _— <r ore a tien 1 
heater. By comparison with Figs. 10 to 13|reduced in number to three. This has the dual and 2 above the crossbar, and the rising and falling 
( page 562 ante), the reduction in cross section and | advantage of lowering the temperatures at the motion of this beam imparts the required motion to the 
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shaft carrying the discs through a pawl and _ rachet 
mechanism, the rachet wheel having four teeth. The 


nail holders below the hammers are of the usual type | 


fitted to nailing machines, the nails being held in the 
perpendicular position by spring jaws up to the 
moment that they are driven into the wood, the 
jaws being opened by the descending hammers. The 
centre portion of the table is stationary, and _ is 
provided with two plates with serrated surfaces, as 
shown in Figs. 5 and 6. These plates move in opposite 


directions in guides parallel with the hammer beam, | 


while the latter is descending, and as the points of the 
nails come into contact with 
they are bent over in the form of a hook and clinched 
into the wood, as shown in successive stages in Fig. 5. 
Turning now to the operation of the machine in 
more detail, the main motor is of 50 h.p., and is located 
at the back of the left-hand column, as shown in 
Fig. 3. It can also be clearly seen in Fig. 2. This 
motor drives a gear wheel A, Fig. 3, running loose on 
a shaft B, which is virtually below, and parallel with, 
the hammer beam, through the gear train shown in the 
same figure. ( 
which engaged with corresponding dogs on a sleeve 
keyed to the shaft B, when a catch is released by 
moving the starting lever. The motions for driving 
the table, for reciprocating the hammer beam, and for 


the serrated surfaces, | 


The wheel A is provided with dogs, | 


the clinching mechanism, are all obtained from the | 


shaft B. 
upper position in Figs. 1 and 2, is mounted in vertical 


The hammer beam, which is shown in its | 


slides at each end, and the ten hammers, which work | 


in guides bolted to the crossbar above the table, are 


connected to the beam by vertical rods, as most clearly | 


shown in Fig. 1. 
of two connecting rods contained within the main 


The beam is reciprocated by means | 


columns, and pivoted to the ends of the beam at the | 
top, and to overhang cranks at the ends of the shaft B, 


already referred to, at the bottom. To enable the 
machine to be adjusted to suit different thicknesses 
of work, the height of the beam, in relation to the 
slippers on which it is carried at each end, is adjustable. 
For this purpose, the ends of the beam slide in the 
slipper itself, and register between two flanges on a 
nut, which is prevented from rotating by a projection 
registering with a vertical slot. The nuts at each end 
of the beam engage with externally-threaded sleeves 
on the two vertical shafts, which can be seen to the 
right and left respectively of the main machine columns 


‘in Fig. 1. 
gearing from the horizontal shaft, visible in the same the nail guides. 
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These two shafts are driven through worm | figure, running along the top of the crossbar carrying 


The horizontal shaft is itself driven 
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from a 3-h.p. motor mounted on the back of the 
right-hand column, as shown in Fig. 2. 

In addition to altering the height of the hammer 
beam in relation to the slippers on which it is carried, 
the height of the hammer sockets with regard to the 
crossbar can also be varied. The externally-threaded 
sleeves on the two vertical shafts, to which reference 
has been made, are free to slide on the shafts, to 
which they are connected by means of feathers. 
When the beam reciprocates, therefore, the shafts 
remain stationary. The hammer sockets are mounted 
on a frame which slides within the crossbar. The 
lower ends of the shafts are threaded, and engage 
with nuts mounted on this frame. If these nuts are 
allowed to run free, the height of the beam with 
respect to the crossbar will not be affected, but by 
holding the nuts stationary, the frame will be raised 
or lowered, with respect to the crossbar according to 
the direction of rotation. The weight of the hammer 
beam is counterbalanced by a sliding weight in each 
main column, connected to the beam by chains 
passing over pulleys in the usual way. One of these 
ia can be seen in the side of the front column in 

ig. 2. 

Turning next to the drive for the table, it will be 
observed from Fig. 3 that the shaft © drives a parallel 
shaft D through spur gearing. The drive is not con- 
tinuous, as the wheel E is driven from the shaft D through 
a clutch, which is engaged by a motion operated from 
a cam on the shaft B. A bevel wheel is mounted on 
the left-hand end of the shaft D, as shown in Fig. 3, 
and this engages with a corresponding bevel on a 
vertical shaft. The pinion engaging with the gear ring 
on the table is keyed to the top of this shaft. Assuming 
that the shaft B is set in motion by moving the starting 
lever, the hammer beam will start reciprocating, and 
at a certain point the table drive is automatically 
engaged by the cam on the shaft B operating the control 
clutch on the shaft D. The hammer beam continues 








to move, but a little later, a second cam on the shaft 
B throws over the starting lever and thus brings 
the hammer beam to rest. The table drive is not 
disconnected by this action, as the beam is brought 
to rest before the release cam on the shaft B throws 
out the clutch which disconnects the drive. A third 
cam is mounted on the shaft D, and after the table 
has rotated a certain distance, a motion operated 
by this cam again throws over the starting lever, and 
re-engages the drive to the hammer beam. A little 
later, the cam operating the clutch controlling the table 
drive comes into action, and the table is then brought 
to rest after having completed one fortieth of a revolu- 
tion. It will be seen that, after the hammer beam 
has been stopped, it cannot come into action again 
unless the table drive is in action, so that should the 
latter fail for any reason, it is impossible to impose a 
second set of nails on those already driven. The 
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the usual way, and that one or more of them can be 
rendered inoperative for dealing with smaller drum 
flanges. A complete revolution of the table is effected 
in about 4 minutes. The various controls are grouped 
on the front of the left-hand column as viewed in Fig. 1, 
the three motors having push-button control. A scale 
is provided by means of which the operator can readily 
set the machine for various thicknesses of flanges. 
The various diameters of flange to be nailed are given 
individual numbers, and these numbers are marked 
on the crossbar carrying the nail holders, so that the 
latter can be at once located in the required position 
to suit any particular size of flange. The main bearings 
are lubricated from a central oiling system, the sub- 
sidiary bearings being provided with Stauffer greasers. 
The machine is about 21 ft. wide parallel with the cross- 
head, and about 13 ft. 8 in. at right angles to the cross- 
head. The overall height is about 15 ft. 9 in., and 
the total weight is about 34 tons. Messrs. Bohm and 
Kruse’s agents in this couutry are Messrs. R. 8. Thacker 
and Company, Limited, 107, Newington-causeway, 
S.E.1. : 


sequence of operations described will be automatically SE 


repeated until the table has completed one revolution, 
when a cam attached to the table itself throws the main 
clutch out of engagement, thus stopping the machine. 

The two plates, by means of which the nails are 
clinched, are connected to the. bell crank levers, shown 
in place in Fig. 3 below the table, by articulated 
joints. The levers are given a reciprocating motion 
by cams mounted on the shaft B, so that they move in 
unison with the hammer beam. The table can be run 
free when required; for this purpose, a hand lever 
is connected to the cam motion on the shaft D, which, 
as explained, is employed to re-engage the hammer 
beam motion after the beam has been automatically 
brought to rest. The movement of the hand lever 
referred to renders the cam motion inoperative, so 
that the table can be rotated a full revolution with 
the hammer beam stationary. 

In concluding our description of the machine, it 
should be mentioned that the nail holders can be 
adjusted in various positions along the crossbar in 











ENGINEERING RESEARCH.* 
By Sir Tuomas Ernest Stanton, F.R.S., M.Inst.C.E. 
(Concluded from page 602.) 

A PRACTICAL example of the application of the method 
to William Froude’s classical problem of the prediction 
of the resistance of a ship, from experiments on a scale 
model of it, will, I think, make the matter clear. 
Suppose the ship is to be 640 ft. in length, and it is 
required to know the force to propel it through the 
water at 23-5 knots, say, 40 ft. per second, against 
the pressure of che water on its hull, and the frictional 
resistance of the water on its sides. By our rule, if 
a scale model test is possible by means of which the 





* The thirty-seventh James Forrest Lecture, delivered 
before the Institution of Civil Engineers, on May 5, 
1931. Abridged. 
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force can be determined, the units of length, mass and 
time must be such that the numbers expressing for 
the full-sized ship in water its length and velocity, the 
density of the water, the pressure of the water, the 
frictional resistance of the water, all in the ordinary 
units, must be identical with the corresponding 
numbers for the models expressed in the new units. 
Assume in the first instance that the model test is to 
be made in water of the same density and viscosity 
as that in which the ship moves. For a scale model 
of the ship we can adopt any arbitrary unit of length, 
say, one-hundredth of a foot, and the condition of 
geometrical similarity can be satisfied and the model 
constructed. 

Now take an arbitrary unit of mass, say, one- 
thousandth of the unit mass (commonly called a slug) 
on the gravitational system. On the full scale and in 
the standard units the mass of unit volume of the 
62-4 

A 





- 1-95. Now, we have fixed the unit 


volume of the water for the model test as a millionth 
of a cubic foot, and its mass in our ordinary units is, 
therefore, one-millionth of 1-95. In the new units, 
where the unit mass is one-thousandth of a slug, the 
mass of this unit volume, or the density, will, therefore, 
be not 1-95, as it should be according to our rule, but 
one-thousandth of 1-95; and we see at once, not only 
that the similarity condition is not satisfied, but that 
the only unit of mass which will satisfy it is one of 
one-millionth of a slug. 

Now, take an arbitrary unit of time, say, one-fifth 
of a second, and apply it to the acceleration of gravity 
to which the water pressure on the ship is due. This 
must be represented in both systems by the number 
32-2. In the new units an increase in velocity of 
32-2 ft. per second is expressed by an increase in | 
velocity of 3,220 units of length per 5 units of time in 
5 units of time, or 128-8, so evidently this unit is in- 
correct, and it is seen on inspection that one-tenth of 
a second is the correct one. 

The units of mass, length and time are, therefore, 
fixed, and we notice at once that this has been done 
without reference to the friction of the water on the 
surface of the ship. Now, this friction is in the main 
due to the viscosity of the water, the value of which, 
on our original assumption that the model test was to 
be made in water, should be the same for model as for 
full scale. If, therefore, the numbers representing the 
viscosity of water in both systems of units are not 
identical, a true scale model test under the conditions 
assumed becomes impossible. Now, the value of the 
kinematical viscosity of water, at, say, 20 deg. C. in 
ordinary units is j,,';55 square foot-second units. 
In the new units, one-hundredth of a foot and one-tenth 


water is 





of a second, it is easily seen that the number expressing 
it is |4, (units of length)? per unit of time, so that 
our condition is again unsatisfied. We are, therefore, 
drawn to the conclusion that if the model test is to be | 
made in water of the same density and viscosity as | 
that in which the ship moves, the conditions of dyna- | 
mical similarity cannot be satisfied—i.e., a true scale 
model test is impossible. It is also easily seen from 
the above reasoning that if by any means one could 
add a fluid to the water in which the model test is made, 
such that its density would not be changed, but that | 
its viscosity would be reduced one-thousandfold, the | 
conditions are satisfied and then the model test becomes 
possible. 

As no means of reducing the viscosity of water to 
this enormous extent are known, we are compelled, 
following Froude, of course, to make a compromise 
and try to eliminate the friction effect from the problem. 
This is done by running the model test in water at the 
speed 40 a 4 ft. per second, and subtracting from the | 
observed resistance the calculated skin friction of the 
model. The result is the resistance of the model to 
the waterwave system created by its motion, and this 
can be at once translated into forces on the ship due 
to water waves. Thus, if r be this corrected resistance 
of the model, the resistance of the ship to its own wave 
system will be r a =r xX 10°. 
the skin friction of the ship at 40 ft. per second is then 
added, and the whole taken 1s the ship's resistance at 
23-5 knots. 

As those of you who are familiar with determina- 
tions of ship resistance are aware, this process is not 
an easy one, as there is no means of finding out the 
precise value of the skin friction of the wake on a ship’s 
hull. The usual method is to take the value of the 
friction of thin plates towed in water and assume that 
this applies to the surface of a ship, but, as is well 
known, the friction of a ship-shaped form is not the 
same as that of a thin plate, owing to the formation 
of eddies at the stern, and corrections based on experi- 
ence have to be applied, both to the observed result 
obtained from the model test, and to the result pre- 
dicted for the full-sized ship. 

Since the discovery by Osborne Reynolds, in 1889, 


A calculated value of 








of the effect of dimensions on the frictional resistance 
to the flow of fluids in pipes, this subject has received 
considerable attention from research workers with 
scale models. From this point of view the conditions 
are simpler than in the case of ship resistance since it is 
friction alone we are concerned with, and any effects 
due to gravity can be treated separately with all the 
accuracy required. In giving an illustration of the 
method of making a scale model test of this type, it 
would, I think, be of interest to consider the case when 
the fluid used for the model test is of different charac- 
teristics from the one in which the full scale pheno- 
menon takes place. For example, suppose it is re- 
quired to determine the friction of a 6-in. pipe con- 
veying petroleum (whose viscosity is twice that of 
water, and density 80 per cent. of that of water) at 
20 ft. per second, and that for convenience we decide 
to make the model test with water flowing in a 2-in. 
pipe. 

The mass of unit volume of the fluid on full scale is 
0-8 x 1-95 = 1-56 slugs. 


1-95 





The mass of unit volume in the model test is 





27 
slugs. 
Therefore, if our new unit of mass is M slugs, 
1 .1-95 of 1 
1 of 77 1-56 or M 31-6 slugs. 


The kinematical viscosity of petroleum is ;5}55 8q.- 
ft./second, and that of water is 1 sq. ft./second. 
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We can therefore at once write down the correct 
velocity of flow in the 2-in. pipe for dynamical similarity 


ee L : 
of flow, which is 20 por 24 ft. per second ; and having 


determined the skin friction per unit area of the pipe 
at this speed, R, the skin friction of the 6-in. pipe 
conveying petroleum at 20 ft. per second will. be 

39 
x ; 


a considerable reduction in the speed at which the 
model test is carried out was effected by using fluid 
for the model test of less viscosity and greater density 
than that used on full scale. For example, if the model 
test described above had been made with petroleum 
instead of water, the speed of flow on the model test 
would have been 60 ft. per second. This condition is 
not of great importance in hydraulic research, but in 
the determination of the characteristics and resistance 
of aircraft from scale models of them or their compo- 
nents the difference in linear scale of model and airship 
or aeroplane is necessarily so great, on account of the 
limited dimensions of the wind tunnel in which the 
model tests are carried out, that the similarity condi- 
tions cannot, in general, be carried out without intro- 
ducing another variable in the form of compressibility. 

For this reason attempts are now being made to 
carry out model tests in wind tunnels supplied with 
compressed air. In the tunnel now under construction 
at the National Physical Laboratory the working fluid 
for the model tests will be air at a pressure of 25 atmos- 
pheres. 

In the prediction of hydraulic resistance from scale- 
model tests which I have described there is one possible 
source of error which is not always appreciated. Since 
strict geometrical similarity is required between model 
and full scale, this should, of course, apply to the 
irregularities in the surface which constitute roughness. 
In ordinary engineering work this is an extremely 


It will be noticed that in the above test 


» 


| difficult and almost impossible condition to satisfy, 


and if the influence of surface were found to extend to 
surfaces very much smoother than those having 
ordinary commercial finish, the results of scale-model 
testing applied to problems of pipe flow would not be 
very reliable. Fortunately, it has been found that 
carrying on the smoothing process to a degree beyond 
that obtained in commercial finish does not reduce the 
friction; that is to say, in the case of two pipes of, 
say, 1 in. and 5 in. in diameter in which the surfaces 
are of the same degree of smoothness, tests with the 
same fluid at the same value of VD (which is the 
similarity condition) give the same value of the resis- 
tance coefficient. For pipes in which the roughness 
exceeds commercial finish the effect is considerable, 
and it is quite common to find an increase in frictional 
resistance of 50 per cent. due to this cause. 

While on the subject of pipe flow I may, perhaps, 
be allowed to refer to the well-known general case of 
flow of fluids in pipes which has received so much 
attention at the National Physical Laboratory. The 
result of these researches, as was to be expected from 
dimensional considerations, showed that the frictional 
resistance to flow of all fluids, such as air, water and 
heavy oils, can be represented by one curve, which 
gives the value of the coefficient of resistance for any 





particular value of the product of velocity and diameter 
of pipe divided by the kinematical viscosity of the 
fluid. 

I have frequently come across cases in which this 
relation has been applied indiscriminately to practical 
problems, and occasionally with disappointing results, 
owing to the fact that the conditions for which the 
relation holds have not been appreciated. Of these 
I have already mentioned the case of surface roughness. 
Other conditions are that the portion of pipe to which 
the relation applies must be (1) straight and (2) at 
least 50 diameters from the inlet, so that all accelera- 
tions have died down. It is clear, therefore, that the 
relation may not apply to cases in which the pressure 
head required to set up the velocity, or part of it, is 
also included in the total; and also that the resistance 
of pipe lines containing a fair proportion of bends and 
elbows may differ from the resistance of a straight 
portion of the same length. 

As an example of the relatively large effect of sudden 
changes in the direction of motion of fluids in pipes, 
I may quote an experiment recently carried out at the 
National Physical Laboratory in which the frictional 
resistance of two 6-ft. lengths of }-in. piping conveying 
air was determined. One of these was straight and 
the other had eight elbows. The head required to 
maintain the flow in the latter was found to be 230 per 
cent. greater than that required for the straight length, 
which means that the loss of head in causing a sudden 
change in direction of the fluid of 90 deg. is equivalent 
to the frictional loss on a straight length of nearly 
50 diameters. 

Another interesting example of scale model testing 
is the prediction of the wind resistance of roofs and 
bridges. The similarity conditions to be fulfilled, in 
order that the forces on the scale model of a roof or 
bridge may be used as design data for the full-sized 
structures, are the same as those applying to hydraulic 
systems, since the viscosity and density of the air 
are the only external forces to be considered, but, 
in the case of roofs and bridges, the distribution of 
the velocity of the air is of such extraordinary com- 
plexity that it is almost hopeless to try and set up 
a scale model of the motion. This complexity is due 
partly to the variation in the wind’s velocity with 
distance from the ground, which differs greatly accord- 
ing to the locality of the site, and partly to the eddies 
set up by surrounding buildings and irregularities on 
the surface of the ground. These conditions render 
the problem of a scale model test on roofs and bridges 
a much more difficult one than the determination of 
the forces on aircraft, which are generally supposed 
to be under the action of a uniform wind. While, 
therefore, a test on a scale model of an aircraft exposed 
to the uniform current of air in an ordinary wind 
tunnel may be expected to furnish reliable results, 
implicit reliance for design purposes on the forces 
experienced by a scale model of a roof or bridge under 
such conditions might lead to serious error. 

The roof problem is, perhaps, the more complicated 
of the two for the following reasons. Measurements of 
the distribution of pressure over the surface of buildings 
with inclined roofs in a wind have shown that by far 
the most severe stressing may be caused by the force 
tending to lift the lee side of the roof. This force, it 
should be realised, is the sum of two distinct effects ; 
(i) the reduction of pressure on the outside of the 
roof, relative to the static pressure of the atmosphere, 
due to the wind eddy from the ridge; and (ii) the 
augmentation of the pressure inside the building above 
this static pressure due to the dynamic action of the 
wind, and if the full dynamic head of the wind is 
produced inside the building by doors and windows 
being open to windward, the resultant may be large. 

A striking demonstration of this effect was exhibited 
in the case of the London County Council houses at 
Becontree during the very violent gale which occurred 
during the night of November 16 and 17, 1928. In 
this gale, five or six thousand roofs were slightly 
damaged, and in 80 per cent. of these, a patch of seven 
or eight tiles was lifted from the lee side of the roof 
at a point approximately 3 ft. away from the end face 
of a chimney stack, and 6 ft. to 8 ft. below the ridge 
level. 

At the request of our President, Sir George 
Humphreys, who placed two houses at Becontree at 
our disposal, we erected apparatus by means of which 
the pressure difference between the inside and outside 
of the roof could be measured. The possibility of a 
gale of the same intensity and blowing from the same 
direction springing up in the time at our disposal was, of 
course, very remote, but our observations did establish 
the importance of the effect of the dynamic head 
inside the building, as was shown by the fact that 
when the inside surface of the roof was protected by 
matchboarding so that the momentary dynamic 
pressure inside the building and acting outwards due 
to the guest was eliminated, the lifting force on the 
tiles was only from one-third to one-fourth of its value 
without this protection. 
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THE HIGH TENSION LABORATORY 
AND WORKS OF THE GENERAL 
ELECTRIC COMPANY, WITTON. 


THE increase in the installed capacity of generating 
stations, no less than their interconnection by long 
lines working at very high tensions, has imposed a 
number of new and difficult problems on the designers 
and manufacturers of the necessary indoor and out- 
door equipment. But while in the case of the genera- 
tors, the transformers and, to some extent, of the lines, 
these problems differ in scale rather than in degree 
from those which have had to be faced hitherto, it 
is otherwise where the switchgear controlling them 
is concerned. For this apparatus must be not 
only capable of continuously handling heavy loads 
at pressures of 66 kv., 132 kv., and even 220 kv., 
but must also be able to deal with the abnormal 
conditions of voltage, current and frequency which 
arise when a fault occurs on a widespread intercon- 
nected network. The manufacturer is therefore faced 
with the dual task of discovering what his equipment 
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tioned below, control ina effected from a gallery 
arranged along one side. 
level enables corona and other high-tension pheno- 
mena to be observed. The working area is screened 
off by passageways, and entry to it can only be 
obtained through a gate, which is interlocked with 
the main circuit-breaker. The walls of the laboratory 
are black and there are no windows. The equipment 
consists of the 750/1,000 kv.-a. testing transformer, 
which we illustrate in Fig. 5 on page 670. This comprises 
three similar units, which are connected in cascade. 
This construction is the subject of the Dessauer patent, 
the British rights of which are held by Messrs. Ferranti, 
Limited, of Hollinwood, and its main objects are to 
avoid the use of very high voltage bushings and to 
reduce the pressures between the individual windings 
and between the windings as a whole and the cores 
and tanks. The low-tension terminals of the first 
transformer of the “cascade”? are supplied with 
current at a pressure of 0-8 kv., and this is stepped up 
to 333 kv. in the secondary winding of the unit. The 
corresponding pressures at the secondary terminals 
of the second and third transformers are 666 kv. and 
1,000 kv., respectively. As will be seen from the 
illustration, the three transformers mounted on massive 
Bakelite cylinders to insulate them from earth, while 
the mid points of each winding are connected to the 


Fig.t. 
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will do, and of so ordering his production that the various | insulated tanks, so that the latter are, respectively, 


specialised operations which make up his workshop 
practice are performed in the best possible way. The 
first part of this task necessitates the establishment of 
an adequate testing plant, and the second will certainly 
be greatly facilitated by the organisation of a self-con- 
tained department, devoted solely to the production of 
the appropriate equipment. These considerations, about 
the truth of which there will be general agreement, 
have led the General Electric Company, Limited, who 
already possess one of the largest and most modern 


switchgear works in the country, to build a separate | 


factory for the construction of high tension equipment 
for pressures up to 220 kv. and for transformers with 
outputs up to 100,000 kv.-a. at 132 kv. As a necessary 
corollary, a high-tension laboratory, both for the routine 
testing of the apparatus manufactured and for the 
investigation of high tension phenomena, has also been 
established. This has naturally meant considerable 
capital expenditure at a time when such outlay demands 
careful consideration. The directors feel, however, 
that it has: been compulsorily imposed upon them by 
the “existing state of the art,” that to have done 
otherwise would have stultified development. We 
have no doubt that the technical and financial future 
will show the correctness of this contention. 

The new high-tension laboratory building at Witton, 
a general view of which is given in Fig. 13, on page 
674, covers an area of over 5,000 sq. ft., 
high, while its position relative both to the adjoining 
high-tension switchgear shop and the transformer bay 
is such that apparatus from both these places can be 
tested with equal facility. The laboratory is supplied 
with power from the transformer testing plant men- 


and is 42 ft. | 





at 167 kv., 500 kv., and 833 kv. above earth, when a 
pressure of 1,000 kv. is being generated. On the other 
hand, the individual Bakelite bushings are only sub- 
jected to a pressure of 167 kv., so that they can be 
made both smaller and more cheaply than would other- 
wise be necessary. Moreover, as the three transformers 
are exactly alike, their positions in the cascade can 
be interchanged, if one becomes faulty, so that the 
whole equipment is not thrown out of action. The 
windings are auto-connected, tappings from each 
transformer exciting the one next higher to it in the 
series, while the regulation is improved and the impe- 
dance reduced by the use of equalising coils. The 
whole bank is capable of giving an output of 100 kv.-a. 
at the rated voltage, and as the overall impedance 
at this load is only 6-75 per cent., a large dispersion of 
energy is assured. This transformer is principally 
used for conducting high voltage tests at normal 
frequency, such as would be required on a 132-kv. 
“‘ grid” type condenser bushing, which is specified 
to have dry and wet flash-over voltages of 400 kv., 
and 320 kv., respectively. 

In addition to making high-voltage tests at normal 
frequency the capacity of insulators to withstand the 
application of surges or impulses must also be investi- 
gated. This is effected by the use of the surge generator, 
visible in the background of Fig. 13. This generator 
consists of a number of electrostatic condensers, which 
are so arranged that they can be charged in parallel 
through rectifying valves and discharged in series. The 
wave front of a surge generated in this way and 
discharging through a non-reductive resistance, such 
as an insulator, is somewhat indefinite, but it is very 





short, and generally does not exceed one micro-second, 


A second gallery on a higher| or that of a travelling wave due to lightning in a 


transmission line. 

This equipment is used to determine the impulse- 
ratio of the insulator; in other words, the ratio of its 
breakdown voltage, when exposed to a surge, to its 
breakdown voltage when tested with a 50-cycle current. 
The value of this impulse ratio depends on a time- 
constant, which is equal to CR, where C is the capacity 
of the condensers and R the ohmic resistance, through 
which they are discharged. It is therefore independent 
of the initial value of the voltage. For example, if 
an insulator, whose breakdown voltage at a frequency 
of 50 is 500 kv., and whose minimum impulse-ratio, 
based on a time constant of 2,500 micro-seconds, is 
1-5, is considered, it will be found that the minimum 
initial surge voltage required to produce breakdown 
is 750 kv. and that this voltage will fall, as shown in 
the middle curve in Fig. 1, to a point A, by which time 
this insulator will have received sufficient energy to 
cause breakdown to occur. It will be clear that if the 
initial voltage is lower than the horizontal line through 
A, breakdown will not take place, however much energy 
is put into the insulator. On the other hand, if 
sufficient energy is put into the insulator before the 
voltage has fallen to the point A, breakdown will take 
place at some higher value than the minimum. It 
may also be pointed out that, during the first few 
micro-seconds of the passages of the test surge, a porticn 
of the latter will be used up in charging the test object. 
The result is that the top of the surge will be “‘ chopped 
off,’ the amount depending on the ratio of the capacity 
of the test object to that of the generator. In the case 
of a bushing, the error introduced in this way is less than 
10 per cent. and is quite negligible in the case of line 
and post-insulators. An error also arises from the 
fact that a portion of the surge passes through the 
charging resistances. But if this is taken into account 
in designing the main discharge controlling resistance 
the effect will also be negligible. 

On the occasion of a recent visit to the laboratory 
this generator was demonstrated by testing a 132-kv. 
post type insulator at from 700 to 1,000 kv. Demon 
strations were also given of the tests which are necessary 
to investigate the behaviour of insulators when exposed 
to high frequencies. Under such conditions, as is 
well-known, the internal loss is greater than at normal 
frequencies, owing to electrostatic hysteresis, and if the 
loss per cycle due to this cause exceeds a certain value 
the heat generated within the insulator, which is 
cumulative, will cause failure to occur. Moreover, the 
losses themselves may prevent the apparatus with 
which the insulator is connected from functioning 
properly. Such high frequency tests, which are also 
very useful in detecting air voids in the compound used 
in composite insulators, are made by allowing the high 
frequency to discharge across the test object for a certain 
time. At Witton the necessary supply of energy for this 
purpose is obtained from the equipment illustrated in 
Fig. 14, page 674, consisting of an air core Tesla trans- 
former, connected as in Fig. 2. One side of the primary 
coil of this transformer is supplied at 50 cycles through 
a condenser, the other side being connected to earth ; 
while a trigger gap, which is cooled by an air blast, is 
connected in parallel with this circuit as shown. 
As the voltage rises in each period it gradually charges 
the condenser, until it reaches such a value that an 
are occurs across the gap. The establishment of this 
arc forms a circuit through which the condenser will 
discharge, and this discharge will oscillate at a certain 
frequency, thus setting up a series of high frequency 
damped trains in the transformer secondary, whose 
characteristics are chosen, so that it is in tune with the 
primary. These trains will follow each other at the 
rate of 50 per second, and are thus imposed on the 
insulator under test, as shown in Fig. 2. 

Another interesting machine in the laboratory is illus- 
trated in Fig. 6, page 670. This enables the insulators, 
which are being used on the isolating links in the open- 
air grid sub-stations to be subjected to certain specified 
longitudinal and transverse stresses, while they are 
exposed to electrical pressures. Tests under similar 
electrical conditions with the insulators subjected to 
torsion and vibration can also be carried out. As 
will be seen, the machine is arranged so that two com- 
plete posts pull against each other, and it is sufficiently 
large to enable the flash-over voltage to be applied at 
the central point of the two strings. It should also be 
noted that the machine enables the complete post and 
not only the units of which it is made up to be tested. 
Fig. 8 shows a post insulator undergoing a simultaneous 
mechanical and dry flash-over test at 500 kv. and 
50 cycles in this machine. Equipment is also provided, 
as shown in the foreground of Fig. 13, for testing insu- 
lators while they are immersed in oil at any temperature, 
to simulate the conditions in a switch. The type of 
flash-over obtained under dry conditions on a 66 kv. 
bushing, the lower end of which is immersed in this 
way is shown in Fig. 7, the test pressure being 
385 kv. at 50 cycles. Apparatus is also installed 
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Fig. 5. 


whereby the insulators can be subjected to artificial | 
rain. 

As a general comment on the tests made in this 
laboratory, it may be remarked that as a result of the 
changes which have recently been made in the compo- 
sition of the porcelain used in their manufacture 
the failure of insulators is now almost always due | 
to a flash-over across the surface, and is hardly ever | 
caused by puncture. This type of breakdown is due to | 
the electrical stresses, which are setup both between the | 
various parts of the insulator’s surface and in the air 
in the immediate neighbourhood, and the point at 
which it occurs depends on the shape of the insulator. 
In other words, if the steepness of the potential gradient 
across the surface exceeds a certain value the air is 
ionised and its insulation is lowered, so that a flash- 
over takes place. The capacity to withstand flash- | 
over is therefore a function of the shape of the insulator. 
This may be illustrated from Fig. 3, which shows the 
voltage distribution in a suspension string, comprising 
nine spring ring units manufactured by Messrs. Steatite 
and Porcelain Products, Limited, for the grid lines 
built by the General Electric Company, while Fig. 4 
indicates the lines of electrostatic force and the equi- 
potential surfaces on the lower four insulators of a | 
similar string equipped with a guard ring. 

The new high-tension works, where the equipment 
tested in the laboratory is manufactured, consists of a 
single-storey building, situated on the west side of the 
existing switchgear shops and covering a ground area 
of about 110,000 sq. ft. The various offices, Sead | 





include a drawing office, are grouped at the north end 
of this building, while the stores run transversely across 
the same side. The lay-out has thus been designed to 
secure a regular flow of mvterial from north to south. 
The works proper are divided into six bays, each of 
which is 350 ft. long. Of these the easternmost is used 
for the storage of tanks for oil circuit-breakers and 
transformers, accommodation for the large quantities 
of angle and channel iron used in the manufacture of 
this equipment being provided in the adjacent court- 
yard. The various welding operations required in the 
assembly of the switchgear and transformers are also 
carried out in this bay, while boilers for supplying 
steam to the drying rooms, vacuum impregnating plant 
and calorifiers are installed in an annexe, which in 
addition contains the oil-fired hot-water boilers, which 
are used for warming the buildings. 

The next bay is used as a machine room, while the 
third, which is 60 ft. wide and 30 ft. 6 in. high, is devoted 
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to the erection of large switchgear units. A view in 
this bay is given in Fig. 10, on page 671, and shows 
a number of the 1,500,000 kv.-a. outdoor oil circuit- 
breakers, which are now being manufactured for 
the grid. Other plant now in course of erection in 
this shop includes the 1,000,000 kv.-a. 22 kv. metal- 
clad gear for the London Power Company, which 
is illustrated in Fig. 1], on page 674. In _ this 





SIMULTANEOUS MECHANICAL AND 


Fia. 8. 
Dry FuasH-Over Test at 500 Kv. 


equipment use is being made of tubular ’bus-bars. 
the interiors of which are left open to increase the 
cooling effect. The protruding ends of the individual 
sections of these bars are drilled with a number of 
small holes, to which straps can be bolted, thus forming 
a ready and efficient means of connection to the 
adjoining units. It is also noticeable that in the 
equipment now being manufactured, a return is being 
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Fie. 10. Marin SwitcHGearR ERECTING Bay. 


made to the use of selector switches in place of the 
rotating turrets, which were developed by the company 
some time ago, and that these are of the oil-immersed 


type so that a change-over from one set of *bus-bars 
to the other can be effected on load. To carry out this 
operation the ’bus coupler is first closed and locked in 








position by a key, which is then used to release the 
selector switch levers. These levers are so interlocked 
that the switch which is open must be closed before the 
other can be operated, thus eliminating any risk of 
the load being cut off, while the operating key cannot 
be removed until one or other switches is closed. 
It is, therefore, impossible to open the ’bus coupler, 
unless a selector switch is closed. A further interesting 
point is the suspension of the tanks of large circuit- 
breaker from rods, the upper ends of which are fitted 
with universal joints, so that a play of about 3 in. is 
available at the lower ends, thus making the whole 
mechanism self-aligning. The tank is connected to 
these rods through lugs, which engage with conical 
stops on a plate carried on the nut, so as to form a 
species of bayonet joint. When the tank is lowered 
on to a trolley for removal, the lugs can be disengaged 
and the plate lowered a little further, so that the tank 
can easily be withdrawn for inspection. Finally, 
mention must be made of the interesting experiments 
which are being carried out with the possibility of 
using compressed air for the closing of large circuit- 
breakers, with a view to reducing the time which is 
necessary for this operation when solenoids are em- 
ployed. 

The remaining bays are devoted to the manufacture 
of transformers. The largest of these is 550 ft. long 
by 60 ft. wide and 30 ft. 6 in. high to the crane rails, 
and is illustrated in Fig. 9. The coils are wound in a 
second bay to the east of the first, and this is divided 
into two sections, each 30 ft. wide. These sub-bays 
are equipped with a number of large winding lathes, 
which are capable of accommodating coils up to 9 ft. 
long and 6 ft. in diameter, with batteries of pedestal 
machines for winding cross-over coils, and with bench 
machines for dealing with the high-tension coils. The 
third bay is used for assembling small transformers. 

At the south end of these bays are seven steam-heated 
ovens, four of which are capable of stoving the largest 
transformers built in the works. The doors of these 
ovens are of heat-insulating construction, so that the 
temperature on the outside is practically that of the 
atmosphere, while they are arranged so that they can 
be opened from the inside as well as the outside. Oil is 
stored in eight 3,000-gallon tanks in this part of the 
works, and the pumping plant, which is used in con- 
nection with them, is capable of dealing with 5,000 
gallons per hour. 
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Complete arrangements have also been provided for 
testing the trausformers. These consist of a pit 
10 ft. deep with the necessary generators, transformers 
and control equipment installed along one side of its 
opening. This plant is designed so as to be capable of 
making full load tests on 30,000 kv.-a. units, while 
over-potential tests are provided for by the installation 
of a 2,500 kv.-a. motor-generator, which supplies 
current at a frequency of 150. 

As an example of the equipment which is now 
being manufactured in the transformer shops, we may 
mention a 30,000 kv.-a. 132-kv. unit for the grid, the 
core and windings of which are illustrated in Fig. 12, 
page 674, This, as is usual on the equipment intended 
for this purpose, is fitted with tap-changing gear and 
is to form part of the equipment for the Central 
England scheme. 

That trade in this country is at present depressed is 
unfortunately so obvious as to require no demonstration. 
It, therefore, comes as a pleasant surprise to find two 
factories, such as the shops we have just described, so 
well stocked with work and to learn that the outlook 
for the future is not unpromising. Whether that 
position can be maintained or not depends on numerous 
factors, not all of which lie within the company’s 
control, but at least it will be gathered from what has 
heen written, that a great effort is being made to 
increase the prestige of an all-British firm in two 
important branches of engineering. 


TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number given being quoted in each case. 

Gate and Check Valves.—The supply of gate and check 
valves. The City of Toronto, Department of Works, 
Toronto; June 2 (Ref. No, G.X. 10,411.) 

Sewerage Equipment.—The City Engineer’s Depart- 
ment, Regina, Canada, is likely to be in the market for 
the supply of two sludge digesters, two burners for 
burning gas from sludge digesters, and one clarifier unit 
for removing sludge from sewage settling tank. (Ref. 
No. A.X. 10,920.) 

Pumping Plant.—The supply and delivery of two 
centrifugal pumps with a capacity of 100 gallons of 
unsereened sewage per minute, against a total head of 
40 ft.; two drip-proof squirrel-cage induction motors 
working on a three-phase, 200-volt, 50-cycle current, 
and accessories, for pumping sewage at the New Work- 
shops, Bloemfontein. The South African Railways and 
Harbours Administration, Johannesburg; June 22. 
(Ref. No. G.X. 10,415.) 

Traversers and Trailers.—-The supply of two electrically- 
driven traversers, with motor and starter, and eight 
trailers, suitable for use with the traversers, for pre- 
cooling store, Table Bay Harbour. The South African 
Railways and Harbours Administration, Johannesburg ; 
June 29. (Ref. No. G.X. 10,416.) 

Railway Rolling-Stock Tyres.—The supply of steel 
tyres for locomotives, tenders, carriages and wagons. 
The South African Railways and Harbours Administra- 
tion, Johannesburg ; June 29. (Ref. No. G.X. 10,417.) 

Copper Bar.—The supply of 155,380 Ib. of copper 
round bar in diameters ranging from jf in. to 14% in., 
for firebox stays. The South African Railways and 
Harbours Administration, Johannesburg; July 6. 
(Ref. No. A.X. 10,922.) 

Petrol Rail Motor.—On page 647 ante we referred to a 
tender for a 2-ft. 6-in. gauge petrol-driven rail motor, 
invited by the North Western Railway, Lahore, India. 
(Ref. No. G. 10,380), We now learn that the closing 
date has been extended from June 8 to June 29. (Ref. 
No. G. 10,427.) 

Dairy Equipment..-A creamery in Johannesburg, 
South Africa, is desirous of receiving catalogues of dairy 
equipment and appliances. (Ref. No. G.X. 10,426.) 


Export oF British Goops To MaLtaya.—The Depart- 
ment of Overseas Trade, 35, Old Queen-street, London, 
S.W.1, informs us that Mr. R. Boulter, C.M.G., H.M. 
Trade Commissioner at Singapore, will be available at 
the offices of the Department, during the period from 
June 1 to 12, to interview manufacturers and merchants 
interested in the export of British goods to British 
Malaya. United Kingdom firms desiring interviews with 
Mr. Boulter should apply to the Comptroller-General 
of the Department, at the above address, quoting 
Reference No, 2861/1 /31. 


THE PRopUCTION OF HELIUM IN THE UNITED STATES. 
The United States Government helium-producing plant 
at Amarillo, Texas, which is operated by the Bureau of 
Mines, established a new high record in average daily 
output during March. In the 223 days during which it 
was working, the installation produced 1,297,000 cub, ft. 
of airship gas of 98 per cent. purity, representing 1,271,000 
cub, ft. of pure helium. This averages 56,740 cub. ft. 
of helium a day, and is the highest rate of production so 
far attained. It should be added that the Amarillo plant 
has never worked at full capacity ; the output is limited 
to the requirements of the government. 





ENGINEERING TRAINING AND 
EDUCATION. 


Summer Evening Courses——A prospectus of short 
courses of lectures and laboratory work, to be given 
at the Manchester Municipal Coilege of Technology 
during the summer, has just reached us. The courses 
cover mechanical, electrical and municipal engineering, 
building, chemistry and chemical technology, textile 
chemistry, printing and photographic technology, 
mathematics, physics, and industrial administration. 
The courses begin on June 1 and 2 and, in most cases, 
continue until July 21. Generally speaking, the classes 
are held on Mondays and’Tuesdays, from 6.30 p.m. or 
7.0 p.m., to 8.30 p.m. or 9 p.m., and the fee for each 
subject is 10s. 6d. Copies of the prospectus may be 
obtained on application to The Principal, College of 
Technology, Manchester. 


BOOKS RECEIVED. 

United States Bureau of Standards. Circular No. 388. 
Use of Bismuth in Fusible Alloys. [Price 5 cents.] 
No. 389. The Making of Mirrors by the Deposition of 
Metal on Glass. [Price 5 cents.] No. 390. American 
Standard Specifications for Dry Cells and Batteries. 
[Price 5 cents.] Miscellaneous Publication No. 117. 
Units Used to Express the Wave-Lengths of Electro- 
magnetic Waves. By H. D. Hussarp. [Price 
5 cents.] Washington: Government Printing Office. 

The Chemical Technology of Steam-Raising Plant. By 
Henry Norman Bassett. London: Edward Arnold 
and Company. [Price 12s. 6d. net.] 

The Passing of Free Trade. By R.G.GLENDAY. London: 
Federation of British Industries. [Price 1s.] 

Department of Overseas Trade. Economic Conditions in 
Algeria, 1929-30. By G. P. CHURCHILL. and in 
Tripolitania, October, 1930. By Francis Patron. 
London: His Majesty’s Stationery Office. [Price 


2s. net. ] 

Electric Clocks, By F. Hore-Jonres. London: N.A.G. 
Press, Limited. [Price 12s. 6d. net.] 

Soviet Dumping. By + Epovarp Lusorr. London: 
Anglo-Russian Press Association. [Price l1s.] 

Scientific Inference. By Harotp JEFFREYS. Cam- 
bridge : University Press. [Price 10s. 6d. net. ] 

Department of Scientific and Industrial Research. Forest 
Products Research. Bulletin No. 8. The Use of 
Home-Grown Larch Poles for Transmission Lines. 
London: His Majesty’s Stationery Office. [Price 
2s. net. | 

Le Moteur ¢ Gaz. 
J. Jadot. 

The Purification and Disposal of Sewage. 
London: Crosby, Lockwood and Son. 
net. 

c hcl (Etude Physique) et Colorimetrie. By G. FLrurY. 
Paris: Hermann et Cie. [Price 5 francs. ] 

Practical Marine Diesel Engineering. By Lovis R. 
Forp. Second edition, revised and enlarged. New 
York: Simmons-Boardman Publishing Company. 
London: Simpkin, Marshall Limited. [Price 35s. 
net. | 

Speisewasser und Speisewasserpflege im Neuzeitlichen 
Dampfkraftbetrieb. By R. Stumper. Berlin: Julius 
Springer. [Price 9-60 marks. ] 

Industrial Evolution. By N. B. 8S. Gras. Oxford Univer- 

London: Humphrey Milford. [Price 


By Avsert J. Japot. Mons: Albert 
By C. J. NURSE. 
[Price 4s. 6d. 


sity Press. 
8s. 6d. net. | 

Department of Scientific and Industrial Research. Food 
Investigation. Special Report No. 40. The Corrosion 
of the Tin-Plate Container by Food Products. By T. N. 
Morris and J, M. Bryan. London: His Majesty’s 
Stationery Office. [Price 1s. 6d. net.] 

United States Bureau of Mines. Technical Paper No. 481. 
Re-treatment of Mother Lode (California) Carbonaceous 
Slime Tailings. By E. 8. LEAvVER and J, A. Wootr. 
[Price 5 cents.] No. 484. Analyses of Wyoming 
Coals. |Price 25 cents.) No. 486. Chemistry of 
Leaching Bornite. By J. D. Sutuivan. [Price 10 
cents.]| No. 495. Coke-Oven Accidents in the United 
States during the Calendar Year 1929. By W. W. 
Apams and L. CHENOWETH. [Price 10 cents.} Wash- 
ington: Government Printing Office. 

Ohio State University. Engineering Experiment Station. 
Bulletin No. 56, Researches in Dry-Press Refractories. 
Part I. Relation of Forming Pressure to Physical 
Properties. By R. E. Brrcx. Columbus: Ohio State 
University. [Price 1 dollar.] 

Canada. Department of Mines. Mines Branch No. 712. 
Investigations of Fuel and Fuel Testing, 1928. Ottawa: 
Department of Mines. Mines Branch. 

Resistance of Ships and Models, being New Methods for 
Estimating the Effective Horse Power of Ships’ Hulls. 
By N. W. Aximorr. Rome: Libreria di Scienze e 
Lettere. 

La Practica Delle Costruzioni Metalliche. Tettoie, Ponti 
Gru, Pali, Torri, Paratoie. By Dorr. Ina. Fausto 
Masi. Milan: Ulrico Hoepli. [Price 80 lire.] 


THe CanapIAN PacrFic LINER ‘‘ EMPRESS’ OF 
Britain :’’ ApDDENDUM.—Referring to the account in 
our last week’s issue of the Canadian Pacific liner 
Empress of Britain, it should be understood that the 
figures given in the diagram of the feed system, Fig. 37, 
page 631, relative to the quantities of condensate, bled 
steam and so forth, are those provided for in the original 
design. They are, as a matter of fact, substantially in 
excess of performance amounts, and this should be borne 
in mind in considering any present or future data recorded 
as having been obtained on service. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The local steel and engineering trades 
have undergone little change. In some directions 
output shows a further slight contraction. Makers 
of raw and semi-finished materials have great difficulty 
in maintaining production, and users are content to take 
sufficient quantities to cover immediate requirements. 
Mr. W. Dodgson, the Local Divisional Officer of the Iron 
and Steel Trades Confederation, speaking at a mass 
meeting of steelworkers referred to the ‘“‘ perilous condi- 
tion of the industry,” and in an analysis of the local 
position said: ‘‘ Out of the total number of Siemens 
open-hearth furnaces capable of making steel in this 
area (which comprises Sheffield, Rotherham, Penistone, 
Scunthorpe, and Lincolnshire), 60 per cent. of these 
furnaces are at present out of commission. Not more 
than 30 per cent. of the mills are working at full capacity. 
In the forges and press shops the state of affairs obtaining 
is infinitely worse.’’ Both basic and acid steels are only 
in limited demand. Foundries are working at greatly 
reduced capacity. Both forge iron and foundry pig 
have been reduced 2s, 6d. per ton in an effort to stimulate 
a better buying movement. Latest quotations are as 
follow: Siemens acid-steel billets, 91. 10s.; hard basic 
billets, 87. 12s. 6d. to 91. 2s. 6d.; medium hard basic 
billets, 77. 2s. 6d. to 71. 12s. 6d. ; soft basic billets, 61. 5s. ; 
Derbyshire foundry pig iron, 63s. 6d. ; Derbyshire forge 
iron, 60s. ; crown iron bars, 101. to 10/. 5s. ; iron hoops, 
127. ; steel hoops, 91. 10s. to 91. 15s.; soft wire rods, 
7l. 108. ; basic-steel scrap, 42s. A few more inquiries 
are in circulation in the heavy engineering trades. The 
tonnage of axles, tyres, springs, and other railway rolling 
stock material shipped abroad is below average. The 
home consumption is also of decreased dimensions. The 
shipbuilding industry is taking greatly reduced supplies 
of marine steel, forgings and castings. A fair level of 
activity is maintained in the manufacture of hollow 
forged boiler drums. This class of product is in demand 
from the chemical, pottery, and other trades. While 
the demand for stainless steel and rustless iron has re- 
ceded somewhat, a high volume of output is being 
maintained, Disappointing conditions prevail in the 
tool trades. Files are depressed, but a steady business 
continues to be done in hacksaws and blades and twist 
drills, both of high-speed and carbon-steel manufacture. 

South Yorkshire Coal Trade.—While the export market 
has been fully maintained, the home demand in certain 
classes of fuel has eased somewhat. Prices generally 
are firm. Industrial fuel is being taken in reduced 
quantities, and only asmall amount of forward business 
is being entered into, with the result that there is a 
considerable tonnage of slacks and inferior grades on 
offer. Steam coal is not being readily disposed of. 
House coal shows little improvement, but considering 
the time of the year, the gross sale is of satisfactory dimen- 
sions. Only a poor demand exists for coke for central 
| heating purposes. Foundry and furnace coke show weak- 
ness, but gas coke continues steady at 23s. to 25s. per 
| ton f.o.b. at Humber ports. Quotations: Best branch 
| handpicked, 25s. 6d. to 27s.; Derbyshire best brights, 
| 248. to 26s. ; Derbyshire best house, 22s. to 23s. ; screened 
house coal, 19s. 6d. to 20s. 6d.; screened house nuts, 
| 16s. 6d, to 17s. 6d.; Yorkshire hards, 15s. to 16s. 6d. ; 
| Derbyshire hards, 15s. to 16s. 6d.; rough slacks, 9s. to 
| 10s. ; nutty slacks, 7s. to 8s, ; smalls, 4s. 6d. to 6s. 6d. 





CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—A little more Midland iron 
is reported to have been purchased for use by firms on 
Tees-side, but ironmasters here adhere to their fixed 
minimum prices for Cleveland pig for home trade. Sales 
to overseas customers are quite trifling, and efforts to 
sell to firms in Scotland, on specially low terms, are still 
unsuccessful. Pig consumers across the Tweed con- 
tinue to take supplies of Continental and Indian iron 
at prices with which products of this area cannot compete. 
Second hands have very little Cleveland pig to offer, 
and terms of contract with makers prohibit merchant 
sales to principal home consumers. Fixed rates for home 
business remain: No. | Cleveland, 6ls.; No. 3 g.m.b., 
58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 forge, 
o4t8, 

Hematite.—East Coast hematite pig is slow of sale. 
Much of the small make is taken up by the needs of 
producers’ own consuming works. Sales are practically 
confined to small parcels direct from manufacturers to 
home users. Merchants, by keen price cutting, manage 
to secure a portion of the very limited export trade that 
is passing, but are not at liberty to undersell makers in 
the home markets, and are consequently doing very 
little with consumers in this country. Producers report 
a little further business with customers in the Sheffield 
district. Ordinary qualities are readily obtained at 
65s., and No. 1 grade is on sale at 65s. 6d. 

Foreign Ore.—Business in foreign ore is difficult to 
put through. Consumers have large supplies to take 
up against old contracts. Best rubio might be bought 
at 15s. 3d. c.i.f. Tees, but sellers as a rule ask 15s. 6d. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful and prices are easy. Sellers still name 16s. 
for good medium qualities delivered to works in this 
area, but 15s. 6d. is understood to have been accepted. 

Manufactured Iron and Steel.—Manufactured iron and 
steel firms hold to recent quotations, though they are 
much in need of orders. Branches engaged on produc- 
tion of shipbuilding requisites are very short of work. 
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contracts to complete, but will soon be unable to keep 
plant in its present state of partial activity unless demand 
expands. There is just a little more activity in sheets, 
but the volume of business passing is still far from what 
could be desired. Among the principal market quota- 
tions are:—Common iron bars, 10/. 10s.; best bars, 
11l. ; double best bars, 111. 10s. ; treble best bars, 12/. ; 
packing (parallel), 8/.; packing (tapered), 10/.; iron 
and steel rivets, 11/1. 5s. ; steel ship plates, 8/. 15s. ; steel 
angles, 81. 7s. 6d.; steel joists, 8/. 15s.; heavy sections 
of steel rails, 82. 10s. for parcels of 500 tons and over, 
and 9/. for smaller lots; fish plates, 12/. 10s.; black 
sheets (No. 24 gauge), 8l. 10s.; and galvanised corru- 
gated sheets (No. 24 gauge), 110. 

Scrap.—Scrap is in only very moderate request, and 
prices are weak. Borings are 24s.; turnings, 27s. 6d. ; 
light cast iron, 36s.; heavy cast iron, 45s.; machinery 
metal, 46s. 6d.; and heavy steel, 40s. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Outlook.—Conditions continue difficult in a 
number of sections of the iron and steel and allied 
industries in the North-Western area, the outstanding 
exception, as has been the case for the last two or three 
years, being the electrical plant and equipment manu- 
facturing branch. Here all firms are actively engaged 
in the construction of plant required in connection with 
the various area grid schemes, and in addition, most have 
also on hand extensive orders from Dominion and over- 
seas clients. Messrs. The Metropolitan Vickers Electrical 
Company, Limited, of Trafford Park, Manchester, have 
just obtained an order from the Doncaster Corporation 
for high-tension switchgear; and Messrs. Callender’s 
Cable and Construction Company, Limited, are engaged 





on the manufacture of two large feeders required by the | 


Manchester Corporation. Motor-vehicle manufacturers 
continue to obtain useful new contracts. Among recent 
contracts received by Messrs. Leyland Motors, Limited, 
of Leyland, is an order for 15 machines for the Royal 
Arsenal Co-operative Society, Limited, and another 
for 14 vehicles for the Co-operative Wholesale Society 
Margarine Works, Irlam, near Manchester. Messrs. 
Bromilow and Edwards, Limited, of Bolton, announce 
that consequent upon the British Empire Exhibition at 
Buenos Ayres, at which they exhibited, they have 
obtained new work which necessitates overtime being 
worked. At present they are exporting six heavy motor 
lorries per week to South America. 

Structural Orders.—Although structural steelwork 
concerns are finding inquiry rather restricted at the 
moment, Messrs. Edward Wood and Company, Limited, 
of the Ocean Ironworks, Trafford Park, are still obtain- 
ing useful, if small contracts, which ensure continuity of 
employment for their staff. Among contracts secured 
in the last few days by this firm are—the provision of 
steelwork for extensions to the works of Messrs. Joshua 
Wardle, Limited, at Leekbrook, Staffs. ; the erection of a 
new post office at Yeovil for His Majesty’s Office of 
Works, a sub-station at Hartshead for the Central 
Electricity Board, and a building at Bristol for Messrs. 
Hovis, Limited. Warrington Corporation have awarded 
a contract to Messrs. Bolton and Lakin, Limited, of 
Birmingham, amounting to 48,375/. for the erection of a 
ferro-concrete bridge across the Mersey, together with 
approaches. The work will take about twenty months. 

Amalgamation and Control.—Referring to negotiations 
carried on nearly a year ago for the amalgamation of 
interests in the textile machinery trade or for regulation of 
selling prices, at the annual meeting of Messrs. Howard 
and Bullough, Limited, of Accrington, Sir George 
Bullough said that while these negotiations did no 
materialise, recently further serious conversations had 
taken place, and, at present, were in progress with a view 
to finding some means of conserving the industry. He 
was hopeful that some definite conclusion would be 
arrived at in the near future. An area conference of the 
Iron and Steel Trades Confederation last week-end at 
Crewe unanimously adopted the Executive Council’s 
proposed resolution calling upon Parliament to give 
the Government legislative authority to bring the iron 
and steel industry within the control of a public utility 
corporation, 


NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 
_ The Coal Trade.—Alarm amongst South Wales traders 
is increasing as a result of the fact that, so far, nothing 
definite has been done in regard to the hours of work 
to operate in the mines after the end of June, when the 
73 hours agreement terminates. The position is regarded 
as so serious that the council of the Cardiff Chamber of 
Commerce, at a special meeting to-day, adopted a resolu- 
tion “* viewing with considerable alarm the grave dangers 
with which the industry of South Wales and the trade 
of the port are faced, in consequence of the delay on the 
part of His Majesty’s Government in dealing with hours 
of work in the South Wales coalfield. The Council is 
of the opinion that, if a solution of the present difficulty 
is not reached within the present month, material damage 
will be suffered by the trade in general, through the un- 
certainty of deliveries and that further serious losses 
of exports will accrue, particularly in view of the large 
stocks held in competitive countries abroad. There can, 
furthermore, be no doubt that any action which has the 
effect of increasing export costs will further reduce the 
volume of trade which has, during recent years, suffered 
considerably through foreign competition.”” Even with 
the present hours of working, the outlook is not regarded 
as encouraging, in view of the efforts of foreign countries 





to increase the use of native coal to the detriment of 
imported coal. Both France and Belgium are giving 
serious consideration to the question of licensing imports, 
while another factor handicapping exporters, is the 
heavy stocks held abroad and the diminished require- 
ments of shipping as the result of so many vessels being 
laid up. The depression ruling is reflected in the ship- 
ments for the past week, which at 385,250 tons, show a 
small reduction as a result of smaller clearances to France, 
Argentina, Canada, Spain and Portugal. Meanwhile, 
although large coal moves off fairly well, collieries experi- 
ence considerable difficulty in regard to smalls, the 
demand for which is so poor that a proportion of current 
output has to be banked and represents a financial loss, 
besides compelling collieries to clear loaded wagons by 
dumping, so that trucks might be returned to the pits 
to load large. In the circumstances, it is not surprising 
that buyers can obtain practically any class of coal at 
schedule prices, while the outlook is rendered anything 
but bright by the general lack of demand. 


Iron and Steel Trades.—It is expected that the pooling 
scheme adopted by the Welsh plate and sheet manu- 
facturers will be terminated in the middle of next month. 
The scheme, which came into operation in 1929, had for 
its purpose the balancing of output to meet demand, 
each works having a certain production allocation 
according to the general demand. Dissatisfaction has 
been felt with the operation of the scheme for some time, 
on the grounds that it benefitted the less efficient works, 
at the expense of the modern works. 


NOTES FROM THE NORTH. 
GuLascow, Wednesday. 
Scottish Steel Trade._—-There has been little change in 
the state of the Scottish steel trade during the week, but 
one or two of the works are a shade better employed, 
which is partly due to orders beginning to come through 


|for material for the big liner under construction at 





t | 





Clydebank. There is still, however, much idle plant 
with little hope of its being put into commission until 
the much longed-for revival of general trade. The 
overseas inquiry is rather better again, but with Conti- 
nental prices very weak, the prospects of our local makers 
securing much of what is on offer are very poor. Struc- 
tural steel is not meeting with a ready outlet. Makers of 
black and galvanised sheets are still very quiet and are 
much in need of orders. The inquiry is fair. Prices 
remain steady and are as follow :—Boiler plates, 10/. 10s. 
per ton; ship plates, 8/. 15s. per ton ; sections, 8/. 7s. 6d. 
per ton; black steel sheets, } in., 81. to 81. 5s. per ton ; 
and galvanised corrugated sheets (No. 24 gauge), 
111. 7s, 6d. per ton, all delivered at Glasgow stations, 

Malleable-Iron Trade.—The malleable-iron trade of 
the West of Scotland continues in a very depressed state, 
and makers have difficulty in keeping their plant running. 
Orders are few and of small tonnage, and the outlook is 
not promising. The re-rollers of steel bars are also 
experiencing very dull times, and Continental compe- 
tition is about as keen as ever. Prices are unchanged, 
and the following are the current market quotations :— 
‘“Crown”’ bars, 10/7. 5s. per ton for home delivery and 
91. 15s, per ton for export ; re-rolled steel bars, 6/. 10s. 
per ton for home delivery and 6l. 7s. 6d. per ton for 
export. 

Scottish Pig-Iron Trade.—No change of any kind has 
taken place in the Scottish pig-iron trade since last 
report, and the output from the seven furnaces now in 
blast is ample to meet all calls. The current demand, 
both for the home market and overseas, is of the smallest 
proportions, and inquiries are not encouraging. The 
following are to-day’s market quotations :—Hematite, 
72s, per ton, delivered at the steel works ; foundry iron 
No. 1, 768, per ton, and No. 3, 73s. 6d. per ton, both 
on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, May 16, was very small and only amounted to 
171 tons, Of that total 153 tons went overseas and 
18 tons coastwise. During the corresponding week of 
last year the figures were 280 tons overseas and 6 tons 
coastwise, making a total shipment of 286 tons. 


THe Institution oF Gas ENGINEERS.—The first 
International Gas Conference and the sixty-eighth 
annual general meeting of the Institution of Gas Engi- 
neers will be held at the Institution of Civil Engineers, 
Great George-street, London, 8.W.1, from June 2 to 
June 5 next. The business meetings will take place during 
the morning and afternoons of June 2 and June 4, and in 
the morning of June 3. Mr. H. E. Copp will deliver his 
presidential address at 10 a.m., on June 2, and the follow- 
ing papers, quoted in the order in which they are to be 
presented, will be read and discussed at the business 
meetings: ‘‘ Intermittent Vertical Chambers and Coal 
and Coke Handling Plant at Southall,’ by Mr. J. 8. 
Thorman; ‘‘ Problems of Modern Gas Distribution,”’ 
by Dr. H. Schiitte, of Bremen; ‘‘ The Semi-Direct 
Recovery of Ammonia in Gas-Works Practice and the 
Recovéry of Tar Acids from Ammoniacal Liquor,” by 
Mr. A. L. Holton; ‘‘ The Gas Industry in America,” 
by Mr. C. E. Paige, of New York; ‘‘ Clean Coal in’ the 
Gas Industry,”’ by Dr. R. Lessing ; “‘ An Experiment in 
Controlling Pressure Conditions within Coal-Gas Retorts,;’’ 
by Mr. R. N. Webb; and ‘“‘ The New Oswald-street 
Gasworks of the Burnley Corporation,’”’ by Mr. J. H. 
Clegg. Visits to gas works and other places of interest 
will be paid on the afternoon of June 3, and a whole 
day trip to Brighton, Worthing and Arundel, has been 
arranged for June 5. The offices of the Institution are 
at 28, Grosvenor-gardens, London, 8.W.1. 
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Royat Institution.—To-night, 9 p.m., Albemarle- 
street, W.1. ‘‘ X-Ray Investigations of the Structure of 
Liquids,”’ by Sir W. Bragg. 

INsTITUTION oF STRUCTURAL ENGINEERS.—Thursday, 
May 28, 6.30 p.m., 10, Upper Belgrave-street, S.W.1. 
Annual General Meeting. 

Royat Sanitary InstrruTe.—Friday, May 29, 4.30 
p.m., The Guildhall, Exeter. ‘‘ The Exeter New Sewage 
Purification Works,”’ by Mr. E. J. Sileock. 








BritisH PropuctTION OF P1G-IRON AND STEEL.—The 
number of blast furnaces in operation at the end of 
April was 78, compared with 81 at the beginning of the 
month and 151 a year ago. The production of pig-iron 
amounted to 323,200 tons during April, compared with 
357,100 tons in March and 619,600 tons in April, 1930. 
The April output of steel ingots and castings amounted 
to 397,400 tons, compared with 500,100 tons in March, 
and 696,100 tons in April, 1930, a portion of the decline 
being due to the Easter holidays. We are indebted to 
the National Federation of Iron and Steel Manu- 
facturers, Caxton House, Tothill-street, London, 8.W.1, 
for the above data. 


INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS.— 
The 58th annual general meeting and conference of the 
Institution of Municipal and County Engineers will be 
held at the Town Hall, Birmingham, from June 17 to 20 
next. On the morning of the first day the new President, 
Mr. H. H. Humphries, will deliver his presidential address, 
and the afternoon will be devoted to visits to various 
works in Birmingham and neighbourhood. The morning 
and afternoon of June 18, and the morning of June 19 
will be spent in the discussion of papers, those on the list 
comprising: ‘‘ The Prevention of River Pollution,” by 
Mr. F. L. Wardman; ‘“ Structural Design Examination 
under Building By-Laws, by Mr. H. Ferrington; ‘‘ The 
Treatment of Reading Sewage,” by Mr. A. S. Parsons ; 
** Recent Sewerage and River Works in Birmingham,”’ by 
Mr. D. G. Bevan; ‘‘ The Procedure for Establishing 
Municipal Aerodromes,” by Major R. H. S. Mealing ; 
‘** Town Planning and the New Legislation,” by Mr. F. C. 
Minshull; and ‘‘ Some Modern Mechanical Appliances 
and their Application to the Requirements of the Public 
Works Department,” by Mr. A. V. Blake. The afternoon 
of June 19, and the whole June 20 will be devoted to 
visits to works in the Birmingham area, and to Stratford- 
on-Avon and Coventry. The annual dinner of the 
Institution will take place at the Grand Hotel, Birming- 
ham, at 7.15 p.m. on June 19. Members are reminded 
that the latest date for sending in their applications, 
to the Secretary of the Institution, 84, Eccleston-square, 
London, S.W.1, for the papers to be discussed, tickets, 
etc., is May 28. 


Contracts.—Messrs. The General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2, 
have received an order from the Sunderland Corpora- 
tion Tramways and Motors Department for 24 self- 
ventilated tramway motors, type W.T. 28, K.S., each 
rated at 50 h.p., 500 volts, on the one-hour rating.— 
Messrs. Sir William Arrol and Company, Limited, Glas- 
gow, have received an order from Messrs, The Roan 
Antelope Copper Mines, Limited, for one 15-ton overhead 
electric travelling crane.—Messrs. Davidson and Com- 
pany, Limited, Sirocco Engineering Works, Belfast, 
have secured a very large order for mechanical boiler- 
draught and flue-dust collector equipment from the 
Newcastle-on-Tyne Electric Supply Company, Limited, 
for their new Dunston Power station. The mechanical 
draught plant will comprise 48 electrically-driven Sirocco 
fans, 24 for forced draught and 24 for induced draught. 
All the fans will be driven by direct-coupled, totally 
enclosed motors of the squirrel-cage, single-speed type. 
For eliminating the dust and grit from the flue gases, 
72 Davidson patent direct-type flue-dust collectors are 
being supplied in groups of six collectors per boiler unit. 
The flue gases will be passed through the collectors before 
proceeding to the induced-draught fans, thus all abrasive 
matter will be extracted from the gases before the fans 
are reached.—Following the successful performance of 
their 4-ton level-luffing coaling crane at Deptford, which 
crane dispenses entirely with lufting ropes, Messrs. Clarke, 
Chapman and Company, Limited, Victoria Works, 
Gateshead-on-Tyne, have supplied a 5-ton level-luffing 
grab crane to the West Kent Main Sewerage Board, 
Bromley, and have also obtained a contract for four 
level-luffing cranes, mounted on transporter bridges, to 
be erected on the Mole at Gibraltar.—The Great Western 
Railway Company has accepted the tender of Messrs. 
The British Thomson—Houston Company, Limited, 
Crown House, Aldwych, London, W.C.2, for the supply 
of Mazda gas-filled and vacuum lamps for the year 
beginning May 1, 1931.—Messrs. Sir William Arrol and 
Company, Limited, Glasgow, have received an order 
from the County of London Electric Supply Company, 
Limited, for two 74-ton wharf cranes for Barking Power 
Station.—Messrs. Milliken Brothers, Limited, have placed 
an order with Messrs. The Pearson and Knowles Engi- 
neering Company, Limited, Warrington, for the manufac- 
ture and galvanising of transmission towers, aggregating 
6,000-tons, for the South-West England and South Wales 
Electricity Scheme, also the manufacture and erection of 
towers for the River Thames crossing.—In addition to 
recent orders for 11 electric and 25 hand cranes, Messrs. 
The Vaughan Crane Company, Limited, Openshaw, 
Manchester, have just secured a contract for three over- 
head electric cranes for the tobacco warehouses of the 
Dublin Port and Docks Board. 
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the fact that the above is our SOLE ‘ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 
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at the following rates, for twelve months (or for six or 
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THE AIRSHIP SERVICE. 


Tue decision at which the Government has |: 


arrived in regard to the Airship Service has com- 
manded the almost unanimous approval of all 
parties in the House of Commons. The tragical 
circumstances in which this decision has had to 
be reached do not alter the facts on which it should 
be made. It is common ground that if structures 
lighter than air can be navigated safely and at an 
economical cost, they will take their place with 
other advances in means of communication to 
increase the use men may make of time and space. 
This country, like others, has spent large amounts 
of energy and money in making notable advances 
in the art of airship construction, but up till now 
no sufficient experience has been obtained to define 
one way or the other whether such vessels can keep 
the air safely and at an economical rate. The 
policy of a great technical enterprise must be 
continuous. It depends on the skill and experience 
of its staffs, which cannot be improvised, and if it 
is to be continued, it must at least move so as to 
keep steerage way. In the present instance, more- 
over, the construction of the two great air vessels 
showed marked advance over their predecessors. 
Nothing appears to have been ascertained in the 
final catastrophe of the R.101 to disparage the 
original construction which Col. Richmond adopted, 
and though doubtless this is not the time to suggest 
building another, it is deplorable that no further 
experience of its merits should be available. As 
it is, the existing great ship is to be used as an 
instrument of research, and only prolonged experi- 
ence can show whether the service will fulfil the 
conditions of practical and economical work. 
Meanwhile, the present programme will give the 
opportunity of gaining the experience that is required 
without entailing inordinate cost or any undue 
risk, 

It may now be, perhaps, a fitting occasion to 
revert to an aspect of the building of these great 





airships to which, up till now, less attention appears 





to have been paid than is deserved. When they 
were built, the largest previous vessels were little 
more than half the size of what was proposed, and 
the methods of design, construction and operation 
employed in arriving at this great increase were, 
in many respects, radically new. The measures 
taken to supply the necessary fresh data were 
correspondingly far-reaching. All points on which 
information was wanted in regard to the mechanical 
construction, and some even in regard to metal- 
lurgical treatment, were settled by prolonged series 
of experiments, in the course of which the ships took 
some eighteen months more to build than had been 
anticipated. The mechanical result was accord- 
ing to the highest expectations. As everybody 
knows who has been on new ships, it is seldom 
that they are entirely free from what may be called 
structural stresses, and perhaps the best evidence 
of the perfection of the mechanical design and work- 
manship of this enormous structure, over 700 ft. 
long and with a maximum diameter of over 130 ft., 
was the testimony of the highest authority in this 
country that the R.101 was the first airship ever 
built which showed no trace of creaking or vibration. 
This remarkable result, of the authenticity of which 
there can be no possible doubt, sums up over-all 
the care and the success with which the Ministry 
had tested its mechanical conclusions before putting 
them into practice, and when the ship took the air 
the same cautious and scientific spirit directed its 
earliest operations. In many respects, indeed, 
the ship had already proved itself, but, as we 
pointed out when it was first launched, the prospect 
of further progress in the development of this and 
other airships seemed to lie mainly in the continuance 
of the careful exploratory policy that had been 
pursued until then. It is easy after the event to 
see what changed this policy. The initial experi- 
ments on the vessel were made for the paramount 
purpose of discovering weaknesses if they were 
to be found, and thereafter of remedying them. 
The catastrophe occurred when prematurely the 
vessel was used, not to discover weaknesses but 
to demonstrate achievement. It was known that 
there was something abnormal in the behaviour 
of the vessel, but it was decided to proceed without 
first clearing it up, presuming that it could not 
be a matter of serious consequence. It is idle 
now to speculate whether this presumption was 
adopted spontaneously by the brilliant and prudent 
staff who for five years had been leaving nothing 
to chance, or to some less scientific influence. The 
mistake that was made was in trusting to clearing 
up an obscurity in the vessel’s action by the help 
of experience which had still to be acquired. 
Having regard to the record of the Ministry’s 
technical staff, the balance of probability seems to 
lie in favour of the hypothesis that they were at 
the least instigated to waive the more prudent 
practice of their earlier operations. If this be so, 
it adds great force to the demand for strengthening 
the scientific authority of the technical staff, as 
was in effect suggested by Sir John Simon. A clear 
distinction must be drawn between matters in 
regard to which practice is available to resolve 
questions of doubt and uncertainty, and those in 
which the practice has still to be acquired. When 
once the question has passed into the latter stage, 
it may well be that the supreme decisions should 
be made by the administrative staff. Until that 
point is reached, on the other hand, nothing should 
be done to weaken not only the authority, but the 
responsibility, of the scientific and technical staff. 
The remark seems the more necessary to make 
because the observations of the Under Secretary 
of State do not show a clear recognition of the 
place that the technically responsible officers must 
fill, if new operations are to be conducted with 
safety. It is perfectly true that a scientific man 
is not necessarily a good administrator, but in 
modern practice it is recognised with no less certainty 
that the most critical decisions must be taken by 
administrators who are also scientific men. It 
would be putting back the clock, and making safe 
progress impossible, if critical decisions could not 
be taken by men with both qualifications. Rapidly 
increasing experience has shown that there is nothing 
in the administrative faculty which cannot be 





acquired by scientific men of the first order. 
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Whether as a fact some scientific men cannot 
acquire this faculty, or whether they have merely 
not been taught it or taken the trouble to learn it, 
is another question. Similarly, there seem to be 
other scientific men who, with brilliant capacity 
for imaginative experiment, cannot, or will not, 
take the trouble to write a coherent account of 
their discoveries. In modern technical work, 
however, it is both necessary and possible to have 
administrators who are also scientific men, and the 
suggestion that such men should be represented on 
the supreme authority of the Air Council appears 
to deserve immediate and practical attention. 

It is, doubtless, discouraging that at the present 
time it should not be possible to say whether lighter- 
than-air navigation should be economically possible, 
but no advantage can come from pretending to a 
certainty for which the material does not exist. 
There are points of practical importance in which 
the experience of the last five years has shown 
fundamental progress. The standard of mechanical 
design and workmanship may be said without 
exaggeration to have attained a higher level than 
before. The use, again, of heavy oils has now beccme 
possible in engines of little more than the weight 
per horse power required by petrol engines, and the 
work that is progressing in the preparation and 
discrimination of different heavy oils is steadily 
increasing the choice of such fuels, and improving 
their properties. What may be the chance of the 
practical introduction of helium is apparently 
another matter. It has only about half the lift 
of hydrogen, and with the lightest of alloy steels 
it would take about a thousand ton container to 
hold the helium for a vessel of the size of the 
R.100, with a capital charge of 100,000/., and, as 
it is estimated, another 100,000/. a year. This 
certainly does not seem to be among the most attrac- 
tive of the problems which the Ministry has to face, 
and even assuming that the supplies were con- 
veniently and economically available, many sub- 
jects of investigation would probably take prece- 
dence. For the time being, the Ministry’s business 
is to examine this difficult technical and economical 
question without fear and without favour. What 
may be the outcome is more than can be said at 
present. 








RENEWALS BY ELECTRO- 
DEPOSITION. 


As the precision with which machinery is made 
is constantly increasing, the amount of wear that 
can be tolerated decreases correspondingly. The 
sensitiveness of a machine to wear moreover, is 
likely to be increased by the precision involved in 
its manufacture, and it is therefore a matter of 
consequence to have efficient and economical means 
of making wear good, even when all has been done 
to delay it. The practical urgency of this procedure 
as contrasted with supplying entire fresh parts, was 
strikingly illustrated during the war. The demon- 
stration was the more remarkable not only because 
of the immense scale on which wear took place, 
but also because the loss that it occasioned in 
money was the least part of the mischief. For once 
the community was compelled to consider direct 
economy in labour and mechanical plant as of more 
consequence than saving money, and as a result 
had sometimes to use means which, at least at the 
outset, must have cost more and taken longer than 
would have been required to make spare parts if 
the necessary supplies of machinery and labour had 
been available. 

One of the more remarkable of these measures was 
the use that was made of e:ectro-deposition for the 
purpose of bringing worn parts up to size. The 
metal mostly used was iron, which for a long time 
had to be sandwiched in thin layers with copper 
so as to obtain a sufficiently coherent and adhesive 
deposit. Before the end of the war, practice had 
made a considerable advance, which has been 
continued until the present time. Not only was it 
found possible to deposit iron continuously, but 
since then it has been found possible also to deposit 
nickel with an adhesion, and in thicknesses, previously 
unattainable. The nickel deposits, moreover, can 
be made of a hardness suitable for all purposes, and 
entirely independent of case-hardening or any 
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process of heat treatments, with its cost and risk of 
distortion. Such deposits have been found in 
practice to provide a valuable means of making 
parts up to size, and in addition are often used with 
advantage for providing a hard and chemically 
resistant exterior, so as to delay or avoid the onset of 
wear and corrosion. Experience has shown, in 
fact, that the deposition of nickel is a means of 
dealing with wear which is likely to have a rapidly 
extending application, and, at least for the time 
being, it appears for this purpose to be well ahead 
of the deposition of other metals. The conspicuous 
advance of recent years is, however, a fresh example 
of the way in which practice will outstrip theory, 
even while assimilating as much theory as is avail- 
able. There are many points in the deposition of 
other metals, which existing knowledge is unable to 
explain satisfactorily, or even to describe exactly, 
and until such points are cleared up, processes of 
renewal by electro-deposition are not likely to be 
practised to the full advantage and with the 
efficiency of which probably they are capable. 

These considerations are suggested by a paper 
which Mr. R. H. D. Barklie and Mr. H. J. Davies 
contributed last year to the Institution of Mechanical 
Engineers, and read recently again before the North 
Western branch. The paper purported to discuss 
“The Effect of Surface Conditions and Electro- 
deposited Metals on the Resistance of Materials to 
Repeated Stresses.” It follows on the considerable 
volume of experimental results that have accumu- 
lated in recent years in regard to the effect on 
fatigue resistance produced by surface scratches 
and grooves, and among other results shows that the 
stress, which it has long been known may be present 
in deposited nickel and other metals, may reduce the 
fatigue resistance of the coated piece by an amount 
greater than what would be due to a circular nick 
of depth equal to the thickness of the deposit. In 
addition, however, to this and a number of analogous 
results in regard to the effect of electro-deposits, 
both of nickel and of copper, zinc and lead, the 
paper describes two groups of laboratory experi- 


ments which may possibly have outstanding 
practical importance. The stress observed in 


depositing metals is either tensile, as with nickel, 
iron, and cobalt, or compressive, as with cadmium 
and zine. In testing some nickel-plated pieces of 
mild steel by repeated stress, one of the authors 
found a much lower fatigue range than expected, 
and it occurred to him that the low fatigue range 
might be due to initial stress in the nickel layer. 
As he points out, the order of magnitude of this 
stress, as suggested by earlier experiments, would 
be some 18 tons per square inch, and if on this were 
superimposed tensions and compressions such as are 
applied in a fatigue test, the nickel layer when 
subjected to the composite range would be experi- 
encing a much higher stress than the fatigue test 
by itself would apply. Thus the nickel would crack 
early in the test, and the plated steel might fail 
subsequently through concentration of stress at the 
root of the crack. 

A variety of experiments confirmed this expecta- 
tion, and showed a number of conditions of the 
electrolyte which affected the extent of the stress in 
the deposit. Among these, as has been observed in 
earlier work, the effect of raising the temperature of 
the bath to 50 deg. C. was to some extent to reduce 
the amount of stress. The authors found, however, 
that by likewise suitably superimposing an alterna- 
ting current on the usual direct current, the nickel 
deposited during the cathodic pulse was partly re- 
dissolved during the anodic pulse, the deposition 
potential being thus periodically almost destroyed 
by the anodic pulse, and not increased to any large 
value during the short time of the cathodic pulse. 
In this way deposits were obtained with little or no 
internal stress, and it was found that such deposits 
had only a trifling influence on the fatigue range of 
the steel. In one experiment, moreover—there 
may have been others to the same effect, but they 
are not quoted—it was found that the stress-free 
deposit was fully as hard as that obtained from the 
same solution with direct current at atmospheric 
temperature. 

A second observation, which seems also to deserve 








effects of cracks in the stressed nickel deposit. 
This result, indeed, is not obtained with relatively 
thick deposits of lead, which split and enable the 
nickel to shell off. It was stated, in fact, that the 
layers in question were of the order of ten one- 
millionths of an inch thick, and figures were given to 
show that the steel below the lead and nickel layers 
developed in the fatigue tests almost its full strength. 
This was, in fact, confirmed directly by running a 
test piece with an intermediate lead film at a 
sufficient stress to cause cracks to form in the highly 
stressed nickel, which, however, failed to extend 
into the steel after 5,000,000 repetitions at a much 
higher load. 

A great deal of renewal work relates to parts which 
are not exposed to fatigue stresses, and it may also 
be, as Mr. Davies conjecturally suggested, that the 
present thicknesses of the materials involved give a 
particularly high factor of safety and proportionately 
low stresses. As against such cases, however, there 
are many important parts which are pre-eminently 
exposed to repeated stresses, and the figures given 
in the present paper, which show that nickel as at 
present usually deposited may reduce the resistance 
of plated steel to failure through fatigue to some- 
thing like half its unplated value, is a matter of 
serious importance. While it does not reduce the 
confidence with which electro-deposition can be used 
on parts that are subject to fatigue stresses, it 
makes the investigation of measures, such as those 
described in this paper, for avoiding or reducing the 
stress in deposited metal of the greater interest. 
It is not necessary to emphasise the fact that 
demonstration of methods on a laboratory scale, 
though a valuable introduction for any new pro- 
cess, is not conclusive of its success in practice, and 
doubtless the highly interesting results that Mr. 
Barklie and Mr. Davies have communicated will 
receive the further study on a larger scale which 
they seem to deserve. The applications that would 
be available for a process which prevented electro- 
deposition from reducing the fatigue strength of 
steel are of great consequence to engineering practice. 
As Mr. H. L. Guy pointed out, in the discussion on the 
paper. the fatigue resistance of a slightly corroded 
turbine blade might be reduced by a half or two- 
thirds of its original value, which was also about 
the amount of the decrease that might be caused 
in a blade coated with a stressed nickel deposit. 
If, however, the nickel could be deposited free from 
stress, the freedom from corrosion which the deposit 
would give would not be offset by a mechanical 
reduction of the fatigue resistance, such as would 
occur with a stressed deposit, and a very great 
increase would be obtained in the fatigue resistance 
of the blade. 








NOTES. 


Steam AND HyprRo-ELectric Power. 


Tue opinion still persists in many quarters, which 
should know better, that to obtain electricity 
economically it is necessary to use water power, 
and that because this country possesses but small 
water-power resources, our chances of securing a 
really cheap supply of electricity are poor. The 
fact is, that though there are some 400 million 
horse-power of water power in the world potentially 
available for development, a great deal lies in tropical 
Africa or is otherwise inaccessible, and a still larger 
portion could not be utilised with commercial suc- 
cess. As Sir John Brooke pointed out, after Mr. 
W. B. Woodhouse’s recent May Lecture before 
the Institute of Metals, owing to the continually 
growing demand, the relative position of thermal 
generation will not greatly be altered by faliing 
money rates rendering some schemes economical 
which are not so at present, nor by the possibility 
of some of the older hydro-electric stations being 
able to supply at very cheap rates, owing to their 
capital charges being extinguished. Indeed, as Mr. 
Woodhouse pointed out steam is already quite 
capable of competing with water power, and that 
capacity will be increased in this country by the 
grid system, which will allow the highest economy 
in generation to be obtained. There is, therefore, 
no reason why, other things being equal, electro- 


further attention, is that a layer of lead deposited | chemical and electro-metallurgical concerns should 
below the nickel will insulate the steel from the establish themselves in countries where water power 
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is available rather than in the British Isles, where 
they will have to depend on steam. In fact, the 
latter policy may both initially and in the long run 
be the more far-sighted, for as loads of the type that 
these industries provide tend to increase the overall 
load factor of the interconnected system, a pro- 
gressive reduction in costs, from which every one 
will benefit, will be brought about. 


MemoriAL TO Str JoSEPH SwAN. 


The memory of Sir Joseph Wilson Swan, D.Sc., 
F.R.S., the inventor of the first practical incandes- 
cent lamp and a pioneer in the science of photo- 
graphy, will be fittingly kept alive in his native town 
of Sunderland by the plaque, which Mr. Clifford 
C. Paterson, President of the Institution of Electrical 
Engineers, is to unveil on Friday, June 5. This 
plaque is to be placed in the Entrance Hall of the 
Central Library and Art Gallery, and has been 
designed by Mr. R. A. Ray. In addition to this 
visual tribute, however, a much larger scheme of 
commemorating the work of one whose influence 
on the progress of civilisation and the amenities 
of existence has been profound has been devised. 
This is to take the form of Swan Memorial Scholar- 
ships in electrical science, and some time ago the 
Institution of Electrical Engineers and a number of 
prominent citizens of Sunderland formed a com- 
mittee to obtain funds for the purpose and to 
arrange the details of the award. This committee 
decided to appeal for 5,000/. and in the first place 
directed their attention to the members of the 
Institution of Electrical Engineers and of the Royal 
Photographic Society only. The result is that 
over 2,500/. has been subscribed. To secure the 
remainder of the amount required an appeal is now 
being made to the general public, in the full confi- 
dence that, in spite of the present industrial depres- 
sion, a warm response will be forthcoming. We need 
hardly say that we heartily support this appeal, 
feeling as we do that there are few things the 
electrical industry requires more than a continual 
supply of properly trained men and that the way 
should be made easy for the right class of student. 
We may add that the Honorary Secretary of the 
Fund is Mr. Stanley Pfob, 118, Sorley-street, 
Sunderland, who will be pleased to forward further 
particulars, and that donations should be sent to 
Mr. E. T. Nicholson, Martin’s Bank, Fawcett-street, 
Sunderland, or to Mr. P. F. Rowell, Secretary. The 
Institution of Electrical Engineers, Savoy-place, 
Victoria Embankment, London, W.C.2. 


THE Puaysicist AND ENGINEERING 
DEVELOPMENT. 


The early history of engineering exhibits an art, 
developing in comparative isolation and working 
out its own problems largely by trial and error, 
that is unscientifically ; but, as the pages are 
turned, the co-operation of the more rigidly logical 
activities of mathematics, chemistry, metallurgy 
and physics, is observed to an ever increasing 
extent, particularly, as was to be expected, in its 
newer branches. A good example of the recogni- 
tion of the reality of this co-operation is shown in 
the part played by the physicist in that essentially 
modern development, the internal-combustion en- 
gine, a subject which was lucidly dealt with by 
Mr. Alan E. L. Chorlton on Tuesday last in a lecture 
entitled “‘ Physics in Relation to the Development 
of the Internal-Combustion Engine.” This lecture 
formed one of an admirable series of public lectures 
organised by the Institute of Physics to illustrate 
the relations of the science it fosters to industry. 
The evidence adduced by Mr. Chorlton of the real 
debt the engineer owes to the physicist in this 
matter was very striking, and well illustrated the 
value of a study of physics as part of an engineering 
training. We propose to reprint the lecture, in 
an early issue. The meeting was held in the hall 
of the Institution of Electrical Engineers, and was 
presided over by Dr. W. H. Eccles, F.R.S., President 
of the Institute of Physics. The lecture was, of 
course, not put forward as a subject for discussion, 
but it is of interest to note that Sir Richard Gregory, 
in proposing a vote of thanks to Mr. Chorlton at 
its conclusion, expressed the view that further 
advance in internal-combustion engines would 
almost certainly follow investigation of the physical 
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properties of new alloys, a subject now being 
intensively studied. Major Henrici, in seconding 
the vote, dwelt upon the importance of the study of 
the use of pulverised fuel in the internal-combustion 
engine, and put forward a plea for a more precise 
definition of the term turbulence, which was now 
often used in too loose a fashion. 


THE CENTENARY OF DAVID 
EDWARD HUGHES. 


Davip Epwarp Hugues, who was born in Lon- 
don, on May 16, 1831, was one of that small band of 
amateurs, whose originality of thought and freedom 
from the trammels of tradition have from time to 
time contributed to scientific development, especi- 
ally in the electrical branch. Hughes migrated 
with his family to the United States in 1838, and, 
perhaps as the result of his Welsh descent, was 
appointed Professor of Music in St. Joseph’s College, 
Bardstown, Kentucky, at the early age of nineteen, 
while a year later he was giving lectures on natural 
philosophy in the same institution. At that time 
electric telegraphy was undergoing rapid develop- 
ment, and attempts were being made by more than 
one experimenter to devise an instrument which 
would print the messages in plain type. All these 
devices, however, embodied some form of step-by- 
step mechanism, and therefore had the grave disad- 
vantage that about a dozen current impulses were 
required to print a single letter. Though this did 
not matter much on a short line, on a long line the 
impulses tended to coalesce, so that the type wheel 
at the receiving end was not moved forward the 
required number of steps. 

Hughes’ first great contribution to the science of 
electrical communication was in 1855, when he 
produced a printer, in which this difficulty was 
overcome. This printer, which remained in use 
for some twenty years, consisted of a revolving 
arm at the sending end, which rotated over a ring 
of contact studs, one for each letter of the alphabet. 
Any stud could be connected to a battery by its 
corresponding key, the latter being arranged side- 
by-side on a key board. At the receiving end was 
a type wheel, which revolved in synchronism with 
the arm, and an electro-magnet, which was in 
circuit with the line. This electromagnet was 
energised each time the contact arm at the sending 
end passed over a live stud, so that its keeper 
jerked the paper ribbon into contact with the type 
wheel and printed the letter corresponding to the 
key which had been depressed. In 1876, mechanical 
detents were substituted for the ring of contact 
studs, and a single butt-contact switch-arm replaced 
the numerous contacts, through which the battery 
was connected to the line. The detents were at- 
tached to the keys in such a way that depressing 
the latter raised the corresponding detent and 
brought it into connection with the revolving arm, 
which had simply become a mechanical device for 
operating the switch. This short description of an 
important invention shows, as Mr. Sydney Evershed 
rightly pointed out in a Commemoration Lecture 
which he delivered at the Institution of Electrical 
Engineers on Thursday, May 14, that the Hughes 
printer contained features of striking originality. 
Moreover, it was what all great inventions are: A 
complete and practical adaptation of means to an 
end. It worked, and worked well; it deserved to 
succeed, and it did succeed. It was adopted by 
the American Telegraph Company as early as 
1856, and within a few years it was being largely 
employed in France, Italy, Holland, and, indeed, 
all over Europe. In fact, the only check to its 
triumphal progress was in this country, where 
Hughes’ invention was “turned down,” and was 
only employed at the London end of the Continental 
lines, not on account of its merits, “ but solely as 
a concession to foreign idiosyncracies.” 

In passing, it may be remarked that Hughes was 
distinguished from the common run of inventors 
in that he possessed business acumen. This enabled 
him to secure sufficient financial return from his 
work, and rendered it possible for him to settle 
down in London in 1875, where he devoted himself 
to what he loved best, experimental research. The 
date is important, for a year later Graham Bell 
showed his telephone at the Chicago Exhibition, 





and Hughes was soon after engaged in a series of 
experiments with this instrument, which ulti- 
mately led him to the invention of the microphone. 

Starting from the known fact that the effect of 
light on selenium is to vary its resistance, he 
conceived the idea that sound might have a similar 
effect on electrical conductors. His experiments - 
in this direction were, however, unsuccessful, and 
other researches in which wires carrying current 
were subject to mechanical stress also failed to 
disclose the result for which he was seeking. In 
the course of one of the latter experiments, however, 
the wire broke, and Hughes noticed that the 
rupture was accompanied by a peculiar sound in 
the telephone to which it was connected. Similar 
sounds also occurred when the two ends of the 
wire were lightly pressed together, while it was 
also discovered that sounds impinging on the 
bad contact thus made gave rise to sounds in the 
telephone. In other words, Hughes had dis- 
covered that the bad contact formed by two 
conductors touching each other under slight mech- 
anical pressure was sensitive to sound waves. 
Further experiment showed that the effect was 
greatly multiplied by increasing the number of 
contacts. 

The result was the microphone, substantially in the 
form in which we know it to-day, the action of which, 
said Mr. Evershed, could best be understood by 
pointing out that when two conductors touched each 
other at a point under slight mechanical pressure, 
the conductance of the contact was proportional 
to that pressure. When sound waves impinged 
on two such conductors, one of which was rigidly 
fixed, the contact pressure, and therefore the con- 
ductance, was altered, so that ripples occurred in 
any current that might be passing. These ripples 
were of the same frequency and the same shape as 
the sound waves, and when passed through a tele- 
phone, generated true reproductions of the original 
sounds. The greater the current the greater would 
be the amplitude of the ripples, and the louder the 
sounds emitted by the telephone. But as a single 
point conductor could only carry a very small 
current a very large number of contacts in parallel 
were necessary to provide ripples of sufficient 
magnitude for an extensive telephone system. In 
fact, the number of granules in the microphones 
used in our telephone service was more than 100,000, 
and the power transmitted was between 100 and 
200 times that received by the sound waves. 
It was this relay effect that enabled a telephone 
system covering a wide area to be set up. 

Mr. Evershed also referred to Hughes’ virtual 
discovery of the coherer, a device which was to be 
re-discovered many years later by Branly and 
others. Unfortunately Hughes attributed the 
strange phenomena he was observing to some sort of 
conduction, which seemed to him to explain the 
facts, though in the absence of Maxwell’s key no 
rational explanation was possible. When the 
experiments of Hertz had dispersed all the uncer- 
tainty, it was natural to look back at what Hughes 
had done and to see in his work more than he him- 
self was aware of. But it was only necessary to 
examine his note-books to realise that he was fully 
conscious of the novelty of what he was doing, 
though he found the effects bewildering, and that 
with all his patience and experimental skill he 
found it impossible to obtain a clear view of the 
phenomena. 

Hughes was elected a Fellow of the Royal Society 
in 1880, and was awarded the Royal Medal in 1885. 
In the following year he became President of the 
Institution of Electrical Engineers, of which he had 
been a member for some time. He died on January 
22, 1900. His printing telegraph is still at work on 
the Continent, though it is being replaced by 
higher speed machines. On the other hand, the 
microphone is likely to survive, since it will be 
required on telephone systems as a relay to the 
human voice, the power of which is only some 
12 or 13 microwatts. 


Tue Sarety or British Ramways.—According to 
information issued by the British Railways Press Bureau, 
35, Parliament-street, London, 8.W.1, nearly 1,700 
million passenger journeys were made on the British 
Railways in 1930, and only one passenger lost his life 
in accidents to trains. 
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THE LATE SIR TREVOR DAWSON, 
BART. 


COMMANDER Sir ARTHUR TREVOR Dawson, BaRT., 
R.N., who died suddenly on Tuesday, May 19, at 
Elstree, Middlesex, had played a considerable part 
for a period of nearly twenty years preceding the 
war in the development of warship construction 
and the manufacture of both marine and land arma- 
ment. He was himself the inventor of many improve- 
ments in artillery, the details of which were not 
disclosed, but the results of which were evident in 
the great increases in the power and in the rate 
of accuracy of fire, which were progressively 
obtained. He was, moreover, a pioneer in the 
construction of air ships in this country, and was 
closely identified with the development of the 
calcium carbide, cyanamide and other chemical 
industries in Scandinavia, where he played a 
leading part in the harnessing of water resources to 
provide the necessary energy for those purposes. 
He may justly be said to have been a born engineer, 
since his formal technical training was slight. 

Arthur Trevor Dawson was born at Richmond. 
Surrey, on May 1, 1866, and was educated at the 
Academy, Gosport, joining the Britannia as a Royal 
Naval cadet in 1879. Two years later he went to 
sea as a midshipman on the Northumberland and 
served in other ships in various parts of the world 
until 1889, when he returned to this country to 
join the Excellent, so that he might qualify in 
gunnery. On completing the two years’ course 
at that establishment he was appointed to the 
instructional staff and was afterwards selected for 
special duty as experimental officer at Woolwich 
Arsenal. Though there was every prospect of 
Dawson enjoying a most successful naval career, he 
resigned in 1896, when he was appointed Super- 
intendent of Ordnance to Messrs. Vickers, Sons and 
Maxim, Limited. The change was made just at a 
time when large armament programmes, at home 
and abroad, were being inaugurated, and under 
Dawson the Vickers firm soon took a leading 
position as constructors of artillery, though the pro- 
motion of so young and untried a man might not 
unnaturally have been deemed something of an 
experiment. Events soon showed, however, that 
it was amply justified, for within a year he was 
appointed a director of the Company and many of 
the improvements in artillery associated with the 
name of the firm were directly attributable to him. 
For the remainder of his life he retained his con- 
nection with the firm, being appointed managing 
director in 1909 and vice-chairman in 1912. When 
in post-war years the position of armaments led to 
the amalgamation of the well-known Vickers and 


Armstrong-Whitworth concerns he was one of those | 


who received a seat on the board of Messrs. Vickers 
and Vickers-Armstrong, Limited. 

Commander Dawson, who was knighted in 1909, 
was created a baronet in 1920 and was the holder of 
several foreign decorations. He was elected a 
member of the Institution of Civil Engineers in 1908 
and of the Institution of Mechanical Engineers in 
1901, and served a term on the Council of the latter 
body. He was a past president and first Canet 
gold medallist of the Junior Institution of Engineers. 
He was also a member of the Royal United Service 
Institution and other professional bodies. During 
the war he was experimental officer of the Home 
Office Committee, which sat under the chairmanship 
of Professor Unwin to investigate gas cylinders. 
He also served on the Committee on leading screws 
and on the Admiralty Oil Committee, 1914. He was 
the author of several works on ordnance. 








BRITISH STANDARD SPECIFICATION FOR BRAZING 
SoLtpER.—The British Engineering Standards Association 
has published a revised issue of the Specification for 
brazing solder. This new edition, designated No. 263— 
1931, has been prepared in order that an additional 
grade, intended primarily for solder supplied in the form 
of slittings and wire, might be incorporated. This 
grade is designated AA, and the three grades now covered 
are AA, A, and B. Another point of difference between 
the new issue and that superseded is that the dimensions 
of certain of the sieves for testing granular solder have 
been modified so that they might be in exact agreement 
with the dimensions in the recently-published Specifica- 
tion for test sieves (No. 410). Copies of the new Specifica- 
tion may be obtained from the B.E.S.A. Publications 
Department, 28, Victoria-street, London, S.W.1, price 
2s. 2d. post free. 








THE ROYAL SOCIETY CONVER- 
SAZIONE. 


Tue Royal Society’s first conversazione of the 
year was held at Burlington House on Wednesday 
evening, and was attended by a large number 
of fellows and visitors. They were received by the 
President, Sir Frederick Gowland Hopkins, sup- 
ported by Sir Henry Lyons, the Treasurer, Dr. H. 
H. Dale and Sir Frank Smith, the Secretaries, and 
Lord Rayleigh, the Foreign Secretary. As usual, a 
number of exhibits relating to various branches of 
science were displayed, some of which will be of 
interest to our readers. 

A model on an unusual scale was shown by the 
Science Museum, representing the distribution of 
globular star clusters, according to Dr. Shapley’s 
plan, on a scale of 100,000 light-years to 1 ft. The 
position of the central plane of the Milky Way was 
indicated by white threads, and each cluster was 
represented by a small bead. On this scale, our own 
solar system is merely of ultra-microscopic size, and 
is to be found at the centre of a large bead, the 
surface of which indicates the range beyond which 
individual stars are invisible to the naked eye. The 
clusters, which seemed to be arranged about equally 
on both sides of the central or galactic plane, become 
fewer as the distance from that plane increases, and 
thus led Dr. Shapley to the suggestion that the 
extent of our galaxy was indicated by the region 
occupied by the cluster. An exhibit of historical 
interest was shown by Mr. George H. Gabb in an 
instrument, known alternatively as the Dioptrical 
Paradox or Optical Deception, which was probably 
made about 1760 by Adams, mathematical instru- 
ment maker to George III. This curious instru- 
ment consists merely of a prismatic lens mounted 
in a wood cell on a support, in which the refraction 
from the margin of the lens is so arranged as to 
distort the appearance of one form of object in the 
neighbourhood into that of another. In the example 
shown an ace of diamonds viewed by the naked eye 
appeared through the lens as an ace of clubs. 

An exhibit shown for the first time was a new 
non-inflammable coloured cinematograph film, which 
has been worked out in the laboratories of Messrs. 
Spicers, Limited, of Cambridge, and has the distinc- 
tion of being entirely British made. While the work 
has been kept secret up to now, it has been carried 
through the laboratory into a works scale, and a 
large plant is now running, said to be the first non- 
inflammable film yet made commercially in the 
history of the country. The extent, moreover, to 
which natural colour has been reproduced appears 
to go much beyond what has hitherto been obtained 
by other processes, and a demonstration of cine- 
matograph films was given during the evening, 
showing pictures taken under practically all condi- 
tions of weather. The uninflammability is not 
merely a relative term, but represents a material 
which is unburnable, and indeed wil] extinguish a 
fire if thrown on it in large quantity. The pictures 
are made in cameras and under illumination of the 
usual type, with the substitution of the Spicer for 
the ordinary film, and the development into natural 
colours takes place with extreme rapidity. A picture 
can be seen in full colour within an hour of its being 
taken, and copies can be printed at the standard 
rate of 800 pictures per minute. The result is attri- 
butable primarily to the mechanical accuracy with 
which the film is ruled into blue, green, and red 
squares, each not much larger than a thousandth 
of an inch in each direction, the colours being 
balanced so as to correspond with what is necessary 
to produce in the eye the impression of the primary 
colours. The films so made are turned out in 
1,000-ft. lengths 21 in. wide, and are then coated 
with an emulsion of very high sensitivity. From 
this point the film is exposed in an ordinary camera 
and projected in an ordinary lantern. 

The Post Office Engineering Research Station 
showed apparatus illustrating the sort of compro- 
mise that has to be made in order to obtain adequate 
purity of tone in radio transmission. Economically 
it is impossible to obtain theoretically perfect tones, 
and while exhibiting a radio gramophone with 
electrical filters or network which can at will be 
inserted into the amplifier, it is possible to show 
how speech and music are distorted in reproduction, 
according to the networks selected. Another 





exhibit relating to wireless waves was shown by 
Mr. W. Ewart Williams, of the Wheatstone Labora- 
tory at King’s College, London, in which he gene- 
rated short wireless waves of 6-cm. to 30-cm. wave- 
lengths by means of a mercury-vapour tube, 
working from a main oscillator tuned to 5:6 m. 
It will be remembered that recently an American 
company transmitted waves of 18-cm. wave-lengths, 
but in a power of the order of a few microwatts. 
In the present apparatus the energy used is several 
watts (100 milliamperes at 2,500 volts). The waves 
are generated by means of a 150-cm. long mercury 
tube, the coupling of which to the main oscillator 
being varied until the tube glows and shows a 
system of standing waves, as indicated by small 
Lecher wires. In this way it acts as a short wave- 
radiator like a diffraction grating with sharply 
directional effects, and when these waves have been 
obtained, it is possible to make the nodes extremely 
sharp by cooling a side-tube to the temperature of 
liquid air at a pressure of 10-6 mm. instead of a 
pressure of 10-3 mm. at room temperature. An 
adjacent exhibit by Dr. J. H. Brinkworth, of the 
Imperial College of Science, showed some pheno- 
mena in liquid jets which do not appear to have 
been observed previously. The jets in question are 
of slow velocity, and are adjusted so that a con- 
tinuous column of liquid is just obtained. By 
interposing some form of barrier, changes are 
introduced into the capillary surface of the jet, 
and positions are found in which the jet is perfectly 
steady, though after slight variation, the jet is 
thrown into continuous vibration. 

The Directorate of Scientific Research at the 
Air Ministry showed a small model of a vertical 
wind tunnel, with model aeroplanes spinning in free 
flight. The purpose of the tunnel is to enable 
aeroplane models to be tested for spinning in any 
desired aerodynamic conditions. In the model a 
fan driven by a 1-h.p. motor gives a controllable 
wind, by which the model of the aeroplane under 
trial is first rotated and then lifted off the bearing 
on which it is originally mounted, its flight during 
its spin being observed through the glass walls of 
the tunnel. The tunnel itself was designed by 
Mr. R. McKinnon Wood, the head of the Aero- 
dynamics Department of the Royal Aircraft Estab- 
lishment at South Farnborough, where it is erected. 
It is 30 ft. high by 12 ft. diameter, and enables 
experiments to be made on aeroplane models of 
2-ft. span. 

The Director of Fuel Research of the Department 
of Scientific and Industrial Research showed the 
process of carbonising coal in the form of fine 
particles which Dr. Sinnall has under investigation. 
The particles are derived from coal pulverised to 
pass a 60-mesh I.M.M. sieve, and are fed from 
above by slight vibration into a heated space 
some 2 ft. deep filled with an inert atmosphere at 
a temperature of 600 deg. C., the particles being 
delivered as far as possible one at a time. In 
passing through this zone they intumesce more or 
less according to the character of the coal, and a 
series of four tubes of equal diameters is shown, 
each containing 5 grammes of material. One of 
these consists of untreated coal ground to the 
standard mesh, and the others of non-coking, 
medium-coking, and strongly coking particles 
formed in the heated zone. The enormous varia- 
tions in the resulting porosity was shown by the 
height of the columns of material in these tubes, 
which were respectively, } in., 14 in., 6 in., and 
10} in. respectively. 

(To be continued.) 








MonTREAL TERMINUS OF THE CANADIAN NATIONAL 
Rattway.—The construction of the main viaduct from 
the Central Station, Montreal, to the Victoria Bridge is 
now well in hand. The abutments of the Guy-street 
and Mountain-street bridges, which will span the entrance 
to the Bonaventura Station, have been completed, 
together with the piers for the steelwork. 





Tron ORE MINES IN SWEDEN.—During the last few 
years, extensive improvements have been carried out at 
the Graengesberg iron-ore mines in Central Sweden. 
The work is not expected to be finished until 1938, and 
will entail an expenditure of more than 600,000. So 
far, a new shaft has been sunk, and an eight-storey 
concrete building, comprising about 36,000 sq. ft. of 
floor area, has been erected. The capacity of the 
concentrating plant installed is between 125 tons and 
150 tons per hour. 
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THE IRON AND STEEL INSTITUTE. 
(Continued from page 652.) 

THE adjourned meeting of the Iron and Steel 
Institute was continued on Friday, May 8, at 
10 a.m., when the members reassembled in the 
hall of the Institution of Civil Engineers, Great 
George-street, Westminster. The President, Colonel 
Sir Charles Wright, again occupied,the chair. The 
secretary announced that Andrew Carnegie Scholar- 
ships for 1931-32 had been awarded to Messrs. 
L. W. Bolton, E. L. Francis, C. E. Homer, Brynmor 
Jones, W. Kleinefenn, Dr. Tibor Ver, and Messrs. 
J. Vietorisz and J. L. Miller. The President then 
handed the Carnegie Gold medal to Dr. Emanuel 
Valenta, of the Skoda Works, Pilsen, Czechoslovakia. 
In doing so, he stated that the medal had been 
awarded to Dr. Valenta in recognition of his valuable 
researches on ‘Heat and Acid-Resisting Cast 
Irons, with High Chromium and Carbon Contents,” 
published last year in the volume of Carnegie 
Scholarship Memoirs. He added that he believed 
Dr. Valenta to be the first representative of Czecho- 
slovakia to gain the Carnegie Medal. Dr. Valenta, 
in accepting the medal, paid a tribute to his teachers 
at the Mining and Metallurgical High School at 
Pribram, and to his collaborators at the Skoda works. 
The President then handed the certificate of award 
of the Williams Prize to Mr. F. Bainbridge for his 
paper on “Fuel Economy at Skinningrove,” 
presented at the last annual meeting in May, 1930. 


THE Basic BESSEMER PROCEssS. 


The first paper on the agenda was by Mr. V. 
Harbord, and dealt with ‘“‘The Basic Bessemer 
Process: Some Considerations of its Possibilities 
in England.” When presenting his paper, Mr. 
Harbord said that very large quantities of basic 
Bessemer steel were being imported into this country 
at a price at which we could not produce open- 
hearth steel ; in view of this and the present state 
of our industry, it would seem desirable to review 
the position in Great Britain and consider whether, 
under present conditions, the basic Bessemer process 
could compete with the Continent or produce steel 
at an appreciably lower cost than the basic open- 
hearth process. This contribution will be found 
on page 683 of the present issue. 

Mr. E. H. Saniter, who opened the discussion, 
said that in the ’eighties we possessed a cheap raw 
material for the manufacture of basic pig iron, 
whereas to-day the conditions were not so good. 
The reason why the basic Bessemer process had been 
abandoned in this country was that it did not pay. 
He would like to know whether the conditions had 
so improved that it might have a chance of paying 
at the present time. In his proposed composition 
for Bessemer basic pig iron the author had givena 
phosphorus percentage of 1-7 to 1-9. He was of 
opinion that it would be necessary to have at least 
1-9 per cent. of phosphorus present, and, even then, 
it would be necessary to work quickly. The 1 per 
cent. to 1} per cent. of manganese was, he thought, 
totally inadequate. At least 2 per cent. of manga- 
nese would be required, especially in view of the 
not too satisfactory ore used. The cost of making a 
basic Bessemer pig would be greater by 2s. 6d. 
than that of an open-hearth pig. The author had 
quoted the figure of 1-13 tons of metal charge to 
produce 1 ton of finished steel. This was equ valent 
to a yield of 88-5 per cent. From inquiries made 
recently on the Continent, this yield was not 
attained. The actual figure was more nearly 85 per 
cent. This would mean another 2s. 6d. per ton on 
the cost of the material. A furnace such as that 
described at the meeting on the previous day would 
not leave much scope for a basic Bessemer plant in 
this country. Moreover, no attempt had been 
made in the paper to arrive at the yields in the 
rolling mill. The yield of basic Bessemer steel 
would not be as good as the yield of open-hearth 
steel. There was an undoubted difference in the 
quality. In several portions of the paper it had 
been stated that makers of basic Bessemer steel 
would be able to deliver their billets to their cus- 
tomers at prices cheaper than the Continental 
material. At the end of his paper the author had 
stated that the cost per ton of basic Bessemer ingots 
was 3I. 4s. 3d., yet blooms were being delivered on 





the Tees at 3/. 5s. This was sheer dumping, and 
anyone who put down a basic Bessemer plant in 
this country would have this problem to face. 

Mr. Herbert Scott said that a basic Bessemer plant 
had been put down either during or immediately 
after the European War at Ebbw Vale. He did not 
think it had been successful. The physical state 
of the Northamptonshire ores, especially in winter, 
was not good. Mr. Saniter had mentioned an 
important point: if a plant were put down, the 
question was whether it would pay. In such a 
discussion the commercial aspect must be predomi- 
nant. Although iron and steel operatives would 
not be interested in questions relating to metallo- 
graphy, they would certainly like to listen to 
impartial statements made during the discussion of 
a practical question such as the present one. It 
might, perhaps, be possible to invite some of them 
to attend on a future occasion. 

The next speaker, Mr. J. Henderson, stated that 
the question had been treated by the author rather 
from the academic point of view. He had taken 
for comparison purposes an open-hearth furnace 
using 65 per cent. of scrap. This was rather handi- 
capping the case for the open-hearth, and a straighter 
comparison would have been secured by taking the 
Talbot direct process. He agreed that basic 
Bessemer pig could be produced at a low cost. 
Whether, having produced the lower-priced basic 
Bessemer ingot, a market could be found for it 
in this country was another question, and whether 
the large capital expense involved would be justified 
by results would be still another question. The 
author had said that probably a suitable pig 
could be produced in Northamptonshire, at as low 
a cost as anywhere in the world. This was a very 
challenging statement. In India a pig-iron could 
be produced at 30s. a ton, whereas in Northampton- 
shire and Lincolnshire the cost was 50s. a ton. 
Again, there might be districts in China in which pig- 
iron could be produced very cheaply. The industry 
must take into account the production of iron and 
steel in the Far East. The author had also said 
that, in Lincolnshire, by judicious mixing of the 
ores, a self-fluxing burden could be obtained. 
This had been the case in the past, but was no 
longer true. The author had placed the cost 
of wages per ton of open-hearth steel at 4s. 2d. 
This figure was about correct tor a modern open- 
hearth plant of the type described by Mr. Robinson 
on the previous day. 

Mr. C. 8. Burch thought that anything which 
might reduce the price of steel in Great Britain 
was worthy of investigation. Bearing in mind the 
cnormous quantity of foreign steel which entered 
this country, a paper such as the one they were 
discussing was to be welcomed. The real questions 
at issue were whether, in the first place, basic 
Bessemer steel was at all satisfactory from the point 
of view of quality, and, secondly, whether it could 
be produced economically. It could not be gainsaid 
that the material was used in enormous quantities 
both in this country and abroad. Moreover, it 
was a fact that the Chinese farmer, for instance, 
was not worried about questions of microstructure 
when he took a handul of wire nails and proceeded 
to erect a hen-house. 

Dr. W. H. Hatfield would have liked to have 
seen the two processes judged technically. The 
picture was not complete unless the physical 
chemistry of the processes were placed side by 
side. In a cursory sort of way the author implied 
that open-hearth steel was preferable to Bessemer, 
and, having said that, he left the question of 
quality altogether. The author, for instance, 
should have discussed the presence and proportion 
of oxygen in basic Bessemer steel. In the present 
instance, Great Britain had adopted newer and 
more suitable processes more rapidly than had 
been done on the Continent. The erection of 
basic Bessemer plants in this country would furnish 
an example of atavism, i.e., a reversion to earlier 
and less successful types. Very large quantities of 
basic Bessemer steels were imported into this country 
at a price at which we could not produce open-hearth 
steel. This was a question of selling tactics. The 
selling prices of cheap steels from the Continent 
were such that it was impossible to appreciate the 
matter from the point of view of Mr. Harbord’s 


paper. He, therefore, should have emphasised 
far more the question of quality. He would like to 
urge caution in hastily reverting to a type of 
steel-making unit we had discarded in the past. 

Mr. Benjamin Talbot said that the question before 
the meeting was not a metallurgical problem at 
all—-it was entirely commercial. The question was 
why did engineers, years ago in the early days of 
the basic Bessemer, put an embargo on that material 
in practically everything in which a test had to be 
applied. From the moment they had done this, 
they had killed the basic Bessemer process in this 
country. Continental engineers had not taken this 
step. He had heard consumers of basic Bessemer 
steel claim that that material was better than 
basic open-hearth steel. He did not believe this, 
because not an ounce of basic Bessemer steel was 
used for tube making in the United States, and that 
country made more tubes than all the rest of the 
world put together. The basic Bessemer plant 
envisaged by the author would produce some 
500,000 tons of steel per annum. The disposal of 
this output would constitute a commercial problem. 

Mr. H. Spence Thomas spoke as a user of 
basic Bessemer steel. He urged that the material 
produced at the present time was very much ahead 
of that made 30 or 40 years ago. Its suitability 
for many purposes was well known. It had been 
said that little or no basic Bessemer steel had been 
made in this country for 20 odd years. Enormous 
progress had been made in that time abroad, and 
British steelmakers should not put aside too lightly 
the possibility of keeping some of the trade in that 
commodity in this country. The next speaker, 
Mr. T. P. Colclough, thought that the real question 
was that basic Bessemer steel was coming into this 
country at the rate of over 1,000,000 tons per annum. 
He would like to know if it were possible for us to 
produce this material both for our own use and for 
export purposes. The price of steel depended 
on the price of the ore, and the paper rightly pointed 
out that we possessed ores similar in quality to the 
Minette ores. Was it beyond the wit of an English- 
man to produce the same quality of steel which 
the Continental manufacturers made with similar 
material mined at a slightly higher cost ? 

Mr. T. M. Service said that he had witnessed 
the teeming of basic Bessemer ingots on the Conti- 
nent. The steel was gassy, and it was well known 
that the blowholes did not subsequently weld up 
satisfactorily. Some of the resultant material 
might be made into tubes, and he wondered whether 
the troubles now experienced by tube makers were 
due to the employment of this inferior class of steel. 
The last speaker, Mr. A. Hutchinson, stated that 
if basic Bessemer steel were stopped from entering 
this country, open-hearth steel would then come 
into its own and would show its full capabilities. 

In his reply, Mr. V. Harbord said that Mr. 
Saniter had stated that as the basic Bessemer 
process had failed in this country yesterday, the 
chances were that it would again fail to-day. The 
answer was that the technique of the process had 
made great strides. Mr. Saniter had also said that 
1-9 per cent. of phosphorus in the pig should be the 
minimum for successful working. The figures as 
given in the paper, namely, 1-7 to 1-9 per cent., 
had been found quite satisfactory in a modern 
Continental plant, as had also the 1 to 1-5 per cent. 
of manganese. Furthermore, the yield, as given, 
of 88-5 per cent. had indeed been obtained in a 
modern plant. He had not received particulars 
of the experiment at Ebbw Vale. In any case, 
he did not think that as good results would be 
obtained in that locality as in the areas he had 
suggested in his paper. He was aware of the 
physical condition of the Northamptonshire ores 
in winter and, consequently, would have liked 
to have had the views of those who actually worked 
these materials. Mr. Henderson had criticised 
his action in comparing a scrap-metal open-hearth 
charge against the basic Bessemer. The reason 
why he had done this was that he had happened to 
have the figures for such a plant, working at full 
output for a long period. He agreed that his 
statement to the effect that as cheap a pig could be 
produced in Northamptonshire as anywhere else 
in the world, was rather a sweeping statement. 





He had left the Far East out of consideration. 
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He was not aware that the Lincolnshire ores could 
not now be made self-fluxing, but he was interested 
to hear Mr. Henderson say that the wage figure of 
4s, 2d. quoted in the paper was true of his plant. 
The main point in his paper was that, as basic 
Bessemer steel was coming into this, country and 
was being used, he wondered whether we could not 
produce it ourselves. 


ACCELERATED CRACKING OF MILD STEEL. 


The second paper considered by the meeting on 
Friday morning was a communication from the 
National Physical Laboratory, Teddington, entitled 
‘* Accelerated Cracking of Mild Steel (Boiler Plate) 
Under Repeated Bending.” The contribution was 
by Dr. W. Rosenhain, F.R.S., and Mr. A. J. Murphy, 
and was presented by Dr. Rosenhain. The authors 
stated that bars of boiler-plate steel and of cold- 
rolled mild steel, $-in. thick, had been subjected 
to repeated bending in alternate directions, through 
an angle of 15 deg. each way, while in contact with 
various media. When the bending occurred at 
intervals of 24 hours, and the test-pieces were 
continuously immersed in the respective media 
during straining and the subsequent resting periods, 
visible cracking and complete fracture occurred at 
earlier stages in tap-water and brine (containing 
350 gm. of sodium chloride per litre) than in air 
or in a caustic-soda solution (containing 500 gm. 
of caustic soda per litre). The greatest reduction 
in endurance (expressed as the number of deflexions 
required to cause fracture) was produced by tap- 
water, and might amount to 37 per cent. of the 
corresponding value in air. When there was no 
interval between successive deflexions, the endur- 
ance was the same in all four media, and was equal 
to the endurance of a specimen bent at intervals 
of 24 hours in air. Increasing the resting period 
from 24 hours to 48 hours produced no further 
reduction in endurance. Intermediate values of 
endurance in tap-water were produced by bending 
at intervals of 1 hour, with continuous immersion ; 
bending in tap-water, drying, and resting in air ; 
and bending in air and resting in tap-water. Micro- 
scopic examination yielded no evidence of inter- 
crystalline cracking. The explanation of the results 
obtained, which was put forward tentatively, was 
to the effect that a solid corrosion product, deposited 
in surface fissures while the test-piece was resting 
in tap-water or brine, gave rise to concentrations 
of stress at those points on subsequent bending. 

Dr. W. H. Hatfield, who was the first speaker 
in the subsequent discussion, stated that surface 
effects, which were at present little understood, 
were involved. Mr. Evans and others had pointed 
out the important influence exerted by the presence 
of films, passive and otherwise, upon the surface of 
metals. The next speaker, Mr. J. H. 8S. Dickenson, 
thought that time was an important factor in all 
corrosion questions. One of the things which had 
struck him in connection with the author's tests 
was that the results were very much what might 
be expected. Dr. N. P. Inglis, who spoke next, 
referred to cracks which had occurred in the tubes 
of a chalk drier, which tubes were struck, on an 
average, six times a day. The results contained 
in the paper had helped to elucidate the problem 
of why this cracking should have taken place. The 
cracks in question, however, were usually inter- 
crystalline in character. The next speaker, Major 
H. O. Wraith, stated that three liquids had been 
employed, namely, tap-water, which contained a 
fairly large proportion of solids, caustic soda, and 
brine. Was it not possible that the action of the 
brine and of the caustic soda was corrosive, while 
that of the tap-water consisted in the deposition 
of solid matter in the cracks ? 

Mr. J. E. Fletcher, in closing the discussion, 
referred to the effect of continuous and alternating 
stressing on corrosion. In some vertical boilers 
with dished ends “criss-cross” lines suggested 
certain forms of stressing, which, after a while, 
were found to occur in places obviously influenced 
by ordinary boiler-water corrosion. On the water 
side was evidence of rapid erosion or corrosion and 
on the outside there was also rather excessive 
corrosion at the same point. It seemed to him 
that occasionally in very drastically worked boilers, 
in which flame impingement and a certain amount 


of solid deposition on the water side occurred, some- 
thing of the action described by the authors took 
place in practice, leading to corrosion effects, and, 
sooner or later, reducing the ability of the plate to 
resist the alternate buckling or deformation. Of 
course, in boiler work, the distortion was very small, 
nevertheless, something of the nature of the effects 
shown in the paper seemed to be happening in mild- 
steel boilers in actual use. 

Mr. A. J. Murphy, in his reply, said that none 
of the speakers had shown strong opposition to the 
somewhat tentative explanation of the problem 
put forward in the paper. In the chalk drier men- 
tioned by Dr. Inglis, impact loading evidently took 
place at fairly long intervals. He doubted whether 
that case was on all fours with their own experi- 
ments. The stresses applied in their own investi- 
gation were above the yield point of the -material. 
The stresses applied in shaking or hammering the 
tubes were probably in a different category, and 
failure would occur from another cause. Moreover, 
the fact that the cracks were intercrystalline showed 
that the Dr. Inglis’ case was quite distinct from 
their own. He did not think that the quantitative 
differences between the effects of brine and tap- 
water were sufficiently great to call for special 
explanation. There was much similarity in the 
effects of these two media, and what had been 
observed when using tap-water could be reproduced 
when using brine. 


DEFECTIVE LAMINATIONS IN WrRovuGHT IRON. 


The third paper taken on Friday morning, May 8 
was a communication from the National Physical 
Laboratory, Teddington, bearing the title, “ Re- 
search on Wrought-Iron Chains. The Nature of 
Defective Laminations in Wrought-Iron Bars and 
Chain Links.” The authors were Dr. H. J. Gough 
and Mr. A. J. Murphy, and the contribution was 
read in abstract by the former. The paper will be 
found on page 653 of our issue of last week. 

Professor Louis, who had taken the Chair tem- 
porarily vacated by Colonel Sir Charles Wright 
owing to a business appointment, referred to the 
importance of producing colliery chains of such 
quality that the safety of the miners was assured. 
Mr. P. Jump, who spoke next, stated that the paper 
resolved itself into a recommendation that increased 
care should be taken in the manufacture of wrought 
iron. He was glad to find, however, that the authors 
had stated that most of the wrought iron of good 
quality did not contain this particular defect. 
Foreign “‘ bastard ’’ iron, made up of a mixture of 
iron and steel, was a dangerous material to use ; 
North of the Tweed this was called ‘‘ Gregory’s 
Mixture.” An experienced practical smith always 
took advantage of the orientation of the material in 
a puddled bar; in making a hook, for instance, he 
always noted the manner in which the bar had been 
piled. He would have liked the authors’ earlier 
and more detailed work to have also appeared in 
the proceedings of the Institute. 

Mr. E. W. Colbeck said that he was particularly 
interested in the theoretical aspects of the paper. 
Beginning some eighteen months or two years 
previously, failures of lifting tackle, particularly 
crane hooks, had occurred in a large works. The 
influence of the phosphorus present in the material 
had been investigated, and the conclusions arrived 
at agreed with those of the authors. A crane hook 
which had failed contained 0-45 per cent. of phos- 
phorus ; there were no signs of streaks such as the 
authors had found, but no form of heat treatment 
had succeeded in refining the structure. They had 
then tried to ascertain how the phosphorus entered 
into the ferrite, and their work had shown definitely 
that the phosphorus passed back into the metal at 
some stage or other during the puddling process. 
He had carried out some experiments on this 
question ; he had drilled a bar of iron, had plugged 
slag into the hole and had heated the bar. Upon 
subsequent examination it was seen that the phos- 
phorus had diffused into the metal. He urged, 
therefore, that for many purposes, a maximum, 
which must not be exceeded, should be specified for 
the phosphorus. The next speaker, Mr. J. H. S. 
Dickenson, thought that there was nothing new in 
the fact that brittle streaks sometimes occurred in 





wrought iron. He had in his possession a number of 


specimens containing well-defined brittle layers. 
The next speaker, Dr. R. H. Greaves, said that 
recently he had dealt with an iron bar containing 
2-5 per cent. of silicon, which amount was just 
beyond the limit required to eliminate the y range. 
There was a little carbon present, which was segre- 
gated down the centre of the bar. The result of 
heating the specimen to 1,000 deg. C., and cooling 
in air, was to produce an extremely coarse grain 
size on the outside, the region low in carbon, and a 
great refinement of the structure in the centre. 

Professor Louis, in closing the discussion, said 
that fifty years previously he had worked as a 
puddler for six months, this being a portion of his 
training as a metallurgist. The authors had said 
that the defective layer contained some (0-4 per cent. 
of silicon. He, himself, had never come across a 
properly puddled bar containing that amount of 
silicon, present as such. He had always found that 
the silicon came out of the metal at an early stage of 
the process. It was essential to differentiate 
between the silicon present in the iron itself and the 
silica present in the slag entangled with the iron. 
He, therefore, asked the authors if they had 
endeavoured to estimate the percentage of silicon 
present as silicon and that of. the silica present 
in the slag streaks. He acknowledged that this 
was not easy, but it was essential that, in a 
scientific paper of the type under discussion, this 
question should be thoroughly thrashed out. 

Mr. Murphy, in his reply to the discussion, said 
that they had deliberately refrained from attempt- 
ing to differentiate between the silicon present as 
silicon and the silicon present as a silicate. They 
had done this because, at present, there was no 
satisfactory or reliable method for estimating these 
two -quantities. Whether the high phosphorus 
present in an iron gave rise to streaks or not, it 
was definitely harmful. Mr. Colbeck had plugged 
slag into a hole in an iron bar, achieving as intimate 
contact as possible, and had heated the bar. He 
would like to remind Mr. Colbeck, however, that 
this contact was different from that which obtained 
in the puddling furnace. In wrought iron, the 
slag and the ferrite had, as it were, grown up 
together. The fixing of an upper limit for the 
phosphorus content of puddled iron was a sound 
proposal, but there was some difficulty in arriving 
at a reasonable figure for the phosphorus limit. 
Mr. Dickenson had said that there was nothing 
new in the fact that brittle streaks sometimes 
occurred in wrought iron. Their attention had been 
directed to the problem, however, mainly because 
they had felt that the usual explanation that these 
streaks were due to “burning” was entirely 
inadequate. 

(To be continued.) 








CHANGES OF ADDRESS.—Messrs. The Sperry Gyroscope 
Company, Limited, have just completed the construction 
and equipment of new works and office premises at 
Brentford. On and after May 24, all communications 
should be addressed to Messrs. The Sperry Gyroscope 
Company, Limited, Great West-road, Brentford, Middle- 
sex.—Messrs. G. A. Orrok, D. M. Myers and W. A. 
Shoudy, consulting engineers, have transferred their 
offices to 21, East Fortieth-street, New York City.— 
Messrs. Fuel Engineering, Limited, have moved their 
registered office from Parliament Mansions, Victoria- 
street, London, S.W.1, to 88, Pearl Buildings, Portsmouth. 


PERSONAL.—Messrs. Hans Renold, Limited, and 
Messrs. The Coventry Chain Company, Limited, wish it 
to be known that their various branches throughout the 
country have now been reorganised or established in the 
following centres: Bush House, Aldwych, London, 
W.C.2; 61-65, New-street, Birmingham; 308, Deans- 
gate, Manchester; 13-14, Park-place, Leeds; 19, 
Rupert-street, Bristol; Phoenix Buildings, Berridge- 
street, Leicester; and 11, Warwick Row, Coventry.— 
Mr. R. Alan Thwaites has been elected Chairman of the 
Yorkshire Centre of the Institution of Civil Engineers 
for the ensuing session.-—The connection between Messrs. 
Marryat and Scott, Limited, and Messrs. John Bennie, 
Limited, has been severed, and the resignation of Mr. 
Murray D. Seott and Mr. Howard Marryat from the 
board of the latter company has been accepted.— 
Mr. J. Grimmett, the Deputy Water Engineer to Mr. 
Sidney Little, A.M.Inst.C.E., Borough and Water 
Engineer, Hastings, has been appointed engineer and 
manager to the Rickmansworth and Uxbridge Valley 
Water Board. The Water Committee, on the advice 
of the Engineer, have decided not to fill the vacancy, 
and the duties hitherto performed by Mr. Grimmett will 
be carried out by Mr. Walker, who is in charge of the 





pumping and filtration plant, and Mr. Collins, the chief 
water inspector. 
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LETTER TO THE EDITOR. 


TIME-STUDIES IN STEEL WORKS. 
To Tue Eprtor oF ENGINEERING. 

Str,—Steel manufacturers in this country have 
recently been subjected to a good deal ot facile criticism, 
and it might easily be inferred from the concluding 
paragraph of your leading article of May 8 (page 610 
ante), entitled ‘‘ Time Studies in Steel Works,” that they 
have been entirély neglectful of the advantages to be 
obtained by scientific management, and have ignored 
methods which are being adopted by their competitors. 
Such an inference would be entirely incorrect, as will 
be shown by the following statements. 

Apart from other developments pointing in the 
direction of more scientific control and management. 
the United Steel Companies, Limited, about eighteen 
months ago, organised, at each of their branch works, 
separate stafis for the purpose of dealing with: 
(a) Production efficiency; and (b) fuel efficiency. 
The work of these staffs, in each case, is inspired and 
co-ordinated by an engineer, who is attached to the 
personal staff of the managing director. The staffs 
themselves are appointed by and under the executive 
control of the general managers of the branches, and 
whilst they work in close harmony and co-operation 
with the works’ executive, they do not in any way 
interfere with the authority or responsibilities of the 
latter. Broadly speaking, their methods are the 
methods of Taylor and his colleagues and successors, 
and are designed to suit the conditions of the works 
in which they are carried out. It can be truly said 
that the investigations of these staffs “‘ convey ideas 
of a conscious effort to ascertain and study facts, and 
systematically to apply them to instructing the work- 
men and in controlling every department of the 
industry.’ In other words, and more broadly, they 
seek to apply ‘“‘common sense” to management. 
Whilst their primary duty is to increase the efficiency 
and economy of production, it is recognised as a 
fundamental principle that this can only be done 
effectively when proper regard is paid to the comfort 
and well-being of the workpeople. 

During the eighteen months that this work has 
been going on, considerable economies have been 
made; no single case has arisen which has led to 
discontent on the part of the workpeople or friction 
as between the workpeople and the executives. Indeed, 
the efficiency staffs have come to be acknowledged by 
all as independent and impartial workers, the effect of 
whose activities can only be beneficial all round. 

In addition to what has been done by the United 
Steel Companies, Limited, it must, I think, be known 
to you that the National Federation of Iron and 
Steel Manufacturers has been doing some very fine 
work in advising their members as to the manner of 
applying efficiency methods in British works. 

Yours faithfully, 
H. T. Hiipaae. 

The United Steel Companies, Limited, 

17, Westbourne-road, Sheffield, 
May 11, 1931. 








THE WELDING OF MAGNESIUM 
ALLOYS. 


A COMPREHENSIVE account of the alloys of mag- 
nesium was given by Professor D. Hanson, of the 
University of Birmingham, when delivering the ninth 
autumn lecture before the Institute of Metals, at 
Southampton, in September of last year. It will be 
recalled that the title of the lecture was “‘ The Use of 
Non-Ferrous Metals in the Aeronautical Industry,” and 
a report of it will be found on page 333 of vol. cxxx of 
ENGINEERING (1930). Professor Hanson said that 
magnesium-alloy sand castings of high quality were 
being produced regularly. The foundry methods 
required careful control, but were quite suitable for 
large-scale production. Moreover, castings were not 
difficult to make, and they had the advantage that they 
were practically free from ‘ pinholing,’ which was 
such a common source of trouble in aluminium foun- 
dries. In this country and abroad, aero-engine crank- 
cases, cylinder castings, gear casings, carburettor 
castings, induction pipes and manifolds, and numerous 
other cast parts were being made of magnesium alloys, 
while in a number of instances “ all-magnesium ” 
engines were being made. The above statements 
lend additional interest to a communication which 
we have received recently from Messrs. Barimar, 
Limited, 18, Lambs Conduit-street, London, W.C.1. 
In this it is stated that owing to the fact that it is 
40 per cent. lighter than the average aluminium alloy, 
the magnesium alioy Elektron is now being employed 
for crankcases and other parts, in place of aluminium 
alloys, by a number of leading manufacturers of motor 





vehicles in this country and on the Continent. They 
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state, further, that Elektron is also used instead of 
mild steel for road wheels. 

Elektron, it will be remembered, is an aluminium- 
magnesium alloy containing some 10 per cent. of 
aluminium and quite small amounts of zinc, copper, 
manganese and silicon. The most interesting portion 
of Messrs. Barimar’s communication refers to the 
welding of Elektron, and they have sent us a specimen 
of this alloy welded by themselves using special methods 
and fluxes, devised after careful investigation. The 
welded specimen consists of two slabs of Elektron, each 
measuring 3 in. long by 2 in. wide, by 3 in. thick, 
welded together, end to end, to form a single slab 6 in. 
in length. The weld has been left in the rough, and it 
is apparent from a surface examination that it is free 
from blowholes and seems to be generally satisfactory. 
They state, with truth, that fractured iron and alu- 
minium-alloy motor-car parts can be repaired by 
skilled welders, and it is certainly of interest to know 
that a material, the use of which is extending in 
several spheres, can also be satisfactorily welded, should 
the necessity arise, provided that correct methods are 
employed. It should be added that magnesium is 
not one of the easiest metals to work, for several 
reasons, and the successful welding of it is certainly an 
achievement reflecting considerable credit on the 
firm concerned. 








LOW COST MOTOR SHIPS. 


AttHouGH the outlook of shipowners is still appar- 
ently largely determined by the fuel economy question, 
as is indicated by the proportion of new construction 
with oil engine propulsion machinery, the supporters of 
the use of the Diesel engine are impressed with the 
advance which is being made towards increased 
economy with steam equipment. This has prompted 
consideration of how the advantages possessed by the 
motor-ship can be maintained. A proposal of this 
nature was presented for the consideration of the 
members of the Institute of Marine Engineers by Mr. 
O. E. Jorgensen, on Tuesday, May 12, in the form of 
a paper entitled ‘‘ Low Cost Motor Ships.” 

In submitting his scheme, the author expressed the 
view that the fuel economy of a Diesel engine was 
not possible of much improvement. He, therefore, 
suggested that the first cost of the machinery must be 
reduced by simplification. In cargo steamers, the 
machinery, -both propulsive and auxiliary, should be 
built on lines of the utmost simplicity. With motor- 
driven vessels it was usually thought advisable to 
divide the propulsive machinery into two, or more, 
units and duplicate much of the auxiliary plant for the 
sake of reliability. To effect savings in first cost the 
double-acting two-stroke engine was advocated, as 
well as the use of direct driven auxiliaries for certain 
purposes, and an exhaust heated boiler for the operation 
of the steam steering gear and the general heating 
system. By such means the total cost of the plant 
needed for service at sea could be substantially reduced. 
When in port, it was suggested, that a small auxiliary 
oil engine plant was sufficient. With this it was pro- 
posed to drive an air compressor and operate the winches 
with air on a closed cycle system. 

The case of a single screw cargo ship of 10,000 tons 
dead-weight was considered. For its propulsion, the 
author advocated the installation of a four-cylinder 
double-acting two-stroke engine of 3,000 indicated 
horse-power, running at 100 r.p.m. In Earle’s Jorgen- 
sen type engine, the outstanding feature of the design 
was the use of cup-shaped steel forgings for the two 
cylinder ends. Each provided a domed end for the com- 
bustion space and a cylindrical part for the accommo- 
dation and reinforcement of the cast iron liner. Support 
was afforded at the cold end of each cylinder, thus 
permitting free expansion towards the heated ends. 
It was thought that the cost difference between a single 
engine unit running at 100 r.p.m. and twin screw 
equipment running at higher speed, say 135 r.p.m., 
would not balance the extra cost of the hull, tunnel- 
seatings, and piping for the double engine. As a double, 
acting two-stroke engine could be accommodated in an 
engine room of a cubic capacity equal to 13 per cent. 
of the gross tonnage, there was, the author suggested, 
no justification for twin screw machinery in a vessel of 
this type. A horizontal shaft on the front of the engine, 
driven by the same chain as the camshaft, could be used 
to drive pumps for lubrication oil, general service, and 
for the cooling water. 

A pump unit consisting of two large and three small 
pumps was shown in the design. It was arranged 
to be driven at one end by a 60 brake horse-power 
Diesel engine, and at the other by a single cylinder 
steam engine of similar capacity. Between the shafts 
of these engines there was a connecting shaft, which 
could be coupled to either engine by means of jaw 
clutches. This shaft served to drive the pumps, which 
were duplicates of those driven by the main engine, 
as well as a reserve generator for light. Each pump 
was driven by chain off the shaft and was started or 





stopped by friction clutches. An exhaust boiler of the 
Clarkson type served to generate steam for the steer- 
ing gear and for general heating. 

Some early motor ships were provided with air- 
driven winches. The efficiency of the system was low, 
and freezing of the moisture in the air was a frequent 
source of trouble. Mr. Jorgensen for his low cost motor 
ship proposed to use air-operated winches on the decks, 
but to overcome the earlier difficulties, suggested the 
use of a closed air circuit, in which the compressor 
delivered at 300 lb. per square inch, the exhaust from 
the winches being taken back to an air accumulator at 
200 lb. per square inch from which the air compressor 
received its supply. By such means it was possible to 
obtain 100 lb., per square inch difference of pressure 
between inlet and exhaust of the winches, and yet only 
need a compression ratio of 1-5 instead of 8 for the 
compressor and a piston displacement reduced in the 
ratio of 5 to 1. Efficiency was greatly increased and 
the danger of freezing disappeared with the moisture 
in the continuously circulating air. This interesting 
proposal for the operation of winches was now under 
test at the works of Messrs. G. & J. Weir, Limited, of 
Glasgow. 








LAUNCHES AND TRIAL TRIPS. 

“* Epiru.”’—-Cargo steamer. Launch, April 30. Main 
dimensions, 267 ft. 10 in., by 39 ft., by 17 ft. 8in. Built 
by Messrs. Nakskov Shipyard, Limited, Nakskov, 
Denmark, for Messrs. Vesterhavet Steamship Company, 
Oslo, Norway. 

‘* PrncoMAYO.”—Twin-screw suction hopper dredger. 
Trial trip, May 1. Main dimensions, length, 285 ft. ; 
beam, 48 ft.; hopper capacity, 1,900 tons. Built to 
the order of the Chilean Government by Messrs. Lobnitz 
and Company, Limited, Renfrew. 

‘** Moyra.’’—Single-screw cargo steamer for service 
between the Maritime Provinces and the head of the 
Canadian Lakes; triple-expansion engines. Launch, 
May 2. Main dimensions, 257 ft. by 39 ft. 6 in. by 
24 ft.4in. Built and engined by Messrs. Swan, Hunter, 
and Wigham Richardson, Limited, Sunderland, for 
Messrs. Inter-Provincial Steamship Lines, Limited, 
Halifax, Nova Scotia, Canada. 

‘“* Berry.’’—Single-screw cargo steamer; Lentz Stan- 
dard engine. Trial trip, May 5. Main dimensions, 
267 ft. 10 in., by 39 ft., by 17 ft. 8 in. Built by Messrs. 
Nakskov Shipyard, Limited, Nakskov, Denmark, for 
Mr. J. Lauritzen, Copenhagen. 

** GARTBRATTAN.”’—Single-screw cargo steamer for 
service between Glasgow and Mediterranean Ports ; 
triple-expansion engine. Launch, May 6. Main dimen- 
sions, 275 ft. by 42 ft. by 27 ft. 6in. Built and engined 
by Messrs. Barclay, Curle and Company, Limited, 
Glasgow, to the order of Messrs. The Gart Line, Limited, 
Glasgow. 

“*CAMERATA.’’—Single-screw ore-carrying steamer ; 
triple-expansion engine. Trial trip, May 12. Main dimen- 
sions, 408 ft. by 53 ft. 9 in. by 29 ft. Built and engined 
by Messrs. John Readhead and Sons, Limited, West 
Docks, South Shields, for Messrs. F. C. Strick and 
Company, Limited, London. 

‘““CLionA.”’—Twin-screw oil-tank motorship; six- 
cylinder, four-cycle, single-acting Harland and Wolff- 
B. and W. Diesel engines. Launch, May 14. Deadweight 
carrying capacity, 11,500 tons. Built and engined by 
Messrs. Harland and Wolff, Limited, Govan, for Messrs. 
Anglo-Saxon Petroleum Company, Limited, London. 

“Pan Botivar.’’—-Single-screw oil-tank steamship ; 
triple-expansion engine working in conjunction with a 
Bauer-Wach exhaust turbine, supplied by Messrs. 
The Wallsend Slipway and Engineering Company, 
Limited. Launch, May 19. Main dimensions, 483 ft. by 
65 ft. 6 in. by 36 ft. 9in. Built by Messrs. Swan, Hunter, 
and Wigham Richardson, Limited, Wallsend-on-Tyne, 
for Messrs. The Pan American Petroleum and Transport 
Company, New York. 

“*Corru.”’—Twin-screw passenger, mail, and cargo 
steamship for service on the China route ; single-reduc- 
tion geared Parsons-type turbines. Launch, May 20. 
Main dimensions, 545 ft. by 71 ft. by 46 ft. Built and 
engined by Messrs. Alexander Stephen and Sons, Limited, 
Linthouse, Govan, for Messrs. The Peninsular and 
Oriental Steam Navigation Company, London. 








LECTURES ON THE ART OF MAKING CoNCRETE.—A 
series of lectures and demonstrations on ‘‘ The Art of 
Making and Using Concrete ”’ will be given, on June 3, 10, 
17 and 24, and on July 1 and 8 next, by Messrs. E. S. 
Andrews and H. A. Holt, and Lt.-Col. R. A. B. Smith 
and Dr. R. E. Stradling. The subjects dealt with will 
include ‘‘ Types of Cements and their Peculiarities,”’ 
“The Raw Materials of Concrete and their Field Test- 
ing,” ‘‘ The Properties of Concrete with Special Reference 
to Handling on the Job,”’ “The Effect of Misplacing 
Reinforcements,” and ‘The Mechanical Appliances 
for the Handling of Concrete on the Job.” The lectures 
will be given at 10, Upper Belgrave-street, S.W.1, and 
the demonstrations at the L.C.C. School of Building, 
Ferndale-road, Brixton, 8.W.4. The lectures are limited 
to 100, and the demonstration to 50 applicants. The 
course has been arranged by the Institution of Strue- 
tural Engineers, 10, Upper Belgrave-street, London, 
S.W.1, and tickets and full particulars can be obtained 
from the Secretary of that Institution. Should the 
present course prove to be popular, it is intended to 
repeat the lectures and demonstrations both in London 
and the Provinces. 








LABOUR NOTES. 


In his preface to the annual report of the Amalga- 
mated Engineering Union, Mr. Smethurst, the general 
secretary states that the continued industrial depression 
has left its mark very clearly on the finances of the 
organisation. During 1930, he shows, the General 
Fund—which, it is pointed out, includes “* the accredited 
balances of the Contingent, Auxiliary and Benevolent 
Funds,” decreased from 312,602/. 17s. 14d. to 
172,8131. 18s. 34. The Superannuation Reserve Fund, 
on the other hand, increased from 1,636,236]. 18s. 6d. 
to 1,661,4651. 14s. 7d. The benefits paid out of the 
funds of the Union during the year amounted to 
665,220]. 10s. 54d., an increase of 128,228/. 10s. 14d., 
as compared with the previous year. In 1929, the 
average cost per member for management was 13s. 74d., 
or 3d. and 0-57 of 4d. per member per week ; in 1930, 
it was 13s. 53d., or 3d. and 0-44 of 4d. per member per 
week. Mr. Smethurst adds that every effort has 
been made to minimise expenses and reduce them to 
the lowest possible figure consistent with efficiency. 





““ J. R.,” who contributes the editorial notes to the 
Electrical Trades Journal, the monthly organ of the 
Electrical Trades Union, states that no improvement 
is discernible in the number of members employed. 
On the contrary, ‘‘ due to the terrific slump in ship- 
building and even ship-repairing, there are more 
members than ever unemployed.” “* Contracting 
generally is holding its own,” he goes on to say, “ but 
engineering firms, whether due to the wages and 
conditions negotiations or not, are certainly standing 
off as many as they possibly can of their employees. 
The remarkable thing is that a perusal of the trade 
papers shows a steady flow of orders—which only 
further confirms the statement often made that the 
same bulk of products is being produced by a consider- 
ably less proportion of labour. Again, it is necessary 
to emphasize a need for a shorter working week as the 
only cure.” 

Commenting upon the recent negotiations of 
the engineering trade unions with the engineering 
employers, “‘ J. R.”’ says :—‘‘ The present position is 
a serious one, but it must be faced, as the claims of 
the employers are such as no self-respecting workman 
can be expected to agree to. Even taking Sir Allan 
Smith’s own statement, there is a definite profit being 
made if, in his own words, it is only a very small one, 
by all the concerns when an average is taken; but, 
as we know, many of the firms, especially in the motor 
and engineering sections, are making very substantial 
profits, and it is ridiculous to expect the men, knowing 
this, to accept the position that their wages and working 
conditions, which have taken years to build up, are 
to be sacrificed on account of the many inefficient firms 
in the country who, in the past, have made hundreds 
of thousands of pounds for their shareholders, and 
never thought of putting away sufficient out of these 
profits to bring their factories up to date.” 


“J. R.’ has apparently misunderstood Sir Allan 
Smith. In the later pamphlet, circulated by the 
Engineering and Allied Employers’ National Federa- 
tion, Sir Allan says :—‘‘ The production cost returns 
which the Federation have so frequently put before 
the Unions, provide the answer to the whole of the 
arguments used by the Unions on this point; during 
the past seven years the average balance, after provid- 
ing for all manufacturing costs, but not for capital 
charges, is, on a turnover of 2,000,000,000/., only 
3 per cent.” 


Of the approach to the shipyard trade unions by 
the Shipbuilding Employers’ Federation, “J. R.” 
says :-—* This attempt will not have the 
result of getting an order for one additional ship above 
and beyond what is at present in the market. Shipping 
is a section which reflects truly international prosperity 
or depression. The world glut of commodities, the 
principal of which is corn—badly needed in so many 
countries—is reflected in the stagnation in shipping— 
which should be busy taking the food to the people 
who require it.” 


According to the British Ministry of Labour Gazette, 
employment during April showed, on the whole, some 
further improvement. Among workpeople insured 
against unemployment in Great Britain and Northern 
Ireland, the percentage unemployed in all industries 
taken together was 20-9 at April 27, 1931, as compared 
with 21-5 at March 23, 1931, and 14-2 at April 28, 
1930. For males alone the percentage at April 27, 
1931, was 22-0, and for females 18-0. At March 23, 
1931, the corresponding percentages were 22-7 and 
18-4. On April 27, 1931, there were approximately 
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9,356,700 insured persons aged 16 to 64 in work in 
Great Britain. This was 89,500 more than a month 
before, but 553,300 less than a year before. 


At April 27, 1931, there were 1,848,170 persons on the 
registers of Employment Exchanges in Great Britain 
who were out of a situation. This was 11,356 less 
than a month before, but 690,061 more than a year 
before. The total included 1,340,599 men, 58,286 
boys, 400,999 women and 48,286 girls. It was made up 
approximately of 1,276,110 insured persons who had 
paid at least 30 contributions during the preceding two 
years, and therefore satisfied the full contributions 
condition for the receipt of unemployment benefit ; 
468,800 insured persons who had paid less than 30 
contributions during the preceding two years; and 
103,260 uninsured persons. The claimants for benefit, 
numbering 1,671,290, included 220,367 men, 5,374 
boys, 46,101 women, and 3,052 girls who had been on 
the register for less than one month. On the registers 
in Great Britain there were 390,946 men, 12,334 boys, 
144,457 women, and 9,241 girls on short time or other- 
wise suspended from work, on the definite understanding 
that they were shortly to return to their former employ- 
ment. The total of 556,978 was 47,111 less thana 
month before, but 109,734 more than a year before. 
Of persons who normally seek a livelihood by means of 
jobs of short duration there were 112,584 men, 268 boys, 
2,093 women, and 20 girls ; these are mainly employed 
in dock, harbour, river and canal service. The total 
of 114,965 was 1,538 less than a month before, but 
21,932 more than a year before. 





There was a further seasonal improvement in the 
building trade, public works contracting, brick and tile 
manufacture, and the clothing industries. The 
numbers unemployed showed a further decrease in 
several of the textile industries (the principal exceptions 
being the cotton and lace industries), and employment 
also improved in coal mining, slate quarrying, steel and 
tin-plate manufacture, constructional engineering, and 
the motor vehicle industry. There were increases, 
however, in the numbers unemployed in pottery manu- 
facture, general and marine engineering, and the cotton 
and lace industries. 

In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported during April resulted in an 
estimated decrease of over 26,000]. in the weekly 
full-time wages of 325,000 workpeople, and in an 
increase of 1,225]. in those of nearly 19,000 workpeople. 
The reductions mainly occurred in the mining, textile, 
and transport groups. In the mining group the work- 
people affected included coal miners in the Cannock 
Chase, Leicestershire, South Derbyshire, North and 
South Staffordshire, and Bristol coalfields, where there 
were reductions in the percentage additions to basis 
rates, varying in the different areas from about 1} to 
54 per cent. on current wages. In the textile group the 
principal reduction concerned workpeople in the 
bleaching, dyeing, &c., industries in Yorkshire and 
Lancashire. Railway traffic workers formed the main 
body of workpeople affected by reductions in the 
transport group, many of the lower grades sustaining a 
reduction of ls. per week under a cost-of-living sliding 
scale. Other workpeople whose wages were reduced 
included ironstone miners and biastfurnacemen in the 
Cleveland area, brass workers at Birmingham and in 
Yorkshire, and men employed by electrical contractors 
in England and Wales. 





The number of trade disputes, involving stoppages of 
work, reported to the Ministry of Labour as beginning 
in April was 45. In addition, 12 disputes which began 
before April were still in progress at the beginning of 
the month. The number of workpeople involved in 
all disputes in April (including workpeople thrown 
out of work at the establishments where the disputes 
occurred, but not themselves parties to the disputes) 
was about 24,300, and the aggregate duration of all 
disputes in April was about 130,000 working days. 





At the closing session of the annual conference of the 
Railway Clerks’ Association, Mr. R. Hill (Bradford) 
proposed that the executive committee should be 
called upon to report what action, if any, had been 
taken to secure the establishment of a National Joint 
Council of representatives of the three railway trade 
unions. There was a growing body of opinion, he 
said, that the only possible solution of railway workers’ 
difficulties was the establishment of one union for all 
railway workers. Mr. A. G. Walkden, the general 
secretary of the association, said that the executive 
did not consider it advisable, or necessary, to have a 
permanent joint standing committee. When questions 
arose in which all were concerned they acted together. 
The resolution was defeated by a large majority. 





[MAY 22, 1931. 


At meetings of branch officers of the Iron and Steel 
Trades Confederation held during the week-end at 
Glasgow, Newcastle-on-Tyne, Sheffield, Crewe and 
Cardiff, the executive committee’s promised review 
of the present position of the industry was under 
discussion. A long resolution was passed which 
declared that, while rejecting any crude expedient of 
tariff imposition, the meetings regarded it as essential 
that provision should be made in any scheme of efficient 
national organisation for obtaining reasonable security 
in the home market by the proper control and regula- 
tion of those forms of uneconomical competition which 
prevail. The resolution called for the establishment of 
a public utility corporation to control and organise the 
industry in well-defined regions, with a central board, 
which, besides formulating trading agreements with 
other countries, should have power to regulate, restrict, 
or prohibit imports if the nature of the competition and 
other circumstances justified such a course, and also 
to fix prices of iron and steel in the home market 
with due regard to the necessity of “‘ stimulating the 
activities of important using trades.” Meanwhile, the 
Government were asked to give the fullest assistance 
to schemes and developments already contemplated 
by progressive firms or groups of firms, and to renew 
its efforts to secure adoption of the recommendations 
of the World Economic Conference of 1927. 





At the recent meeting in Madrid of the General 
Council of the International Federation of Trade 
Unions it was decided, after a long discussion, to 
approve the proposal for a 40-hour week put forward 
at the joint meeting some months ago of the Inter- 
national Federation of Trade Unions and the Labour 
and Socialist International. This supersedes the 
44-hour week resolution passed by the Stockholm 
Congress. 





Discussing the question of safety first in industry, 
the writer of the editorial notes in the May issue of the 
Industrial Review, an organ of the Trades Union 
Congress General Council, says that a very important 
part of Trade Union history is concerned in the efforts 
taken to protect the workers and their dependents 
against the consequences of accidents and diseases 
arising out of the difficult and dangerous occupations 
in which they are engaged, and the Trades Union 
Congress has always been ready to give every legitimate 
assistance required of it in the task of eliminating, as 
far as humanly possible, the perils to which its members 
are exposed. The opinion of the writer is that the 
problem can never be effectively solved except by a 
proper understanding of the human factor. There 
has been some evidence in the past, he says, of a 
tendency, no doubt well intentioned, towards regimen- 
tation, as if the workers could not be trusted to under- 
stand their best interests without inspiration from 
above. This is, he thinks, an example, not altogether, 
perhaps, of the wrong spirit, but decidedly of the right 
spirit gone wrong. If the accidents which now dis- 
figure our industrial statistics with casualty lists of 
almost war-time proportions are to be kept within 
bounds, there must be, he insists, that real co-opera- 
tion which can only be obtained between free men and 
women who understand perfectly the whole conditions 
of the problem. 





The report of the directors, adopted at the annual 
general meeting of the Iron Trades Employers’ In- 
surance Association, Limited, stated that in 1930 
the premium income amounted to 673,536l., which, ' 
with 98,997]. dividends and interest on invested funds, 
profit on realised investments, and 44,959/., the balance 
brought from the 1929 account, made the total receipts 
817.4927. The amount paid and set aside in respect 
of compensation and incidental expenses during the 
period amounted to 512,235/., and after providing 
for expenses of management, directors’ fees, hospital 
donations, Staff Trust Fund appropriation, &c., and 
transferring 224]. to the Investments Reserve Fund, 
there was a balance on net revenue account of 240,235/. 


The profit on realisation of investments, viz., 
223]. lls. Id., was transferred to the Investments 
Reserve Fund, making that fund 7,569]. 6s., and 


50,0001. from the reserve for outstanding claims to 
the Reserve Fund. The recommendation of the 
directors was that a return of 15 per cent. of the 
Workmen’s Compensation premium paid for 1930, 
together with a bonus of 15 per cent., on which income 
tax had already been paid, making a total return of 
30 per cent., be made to the present policy holders of 
the Association entitled thereto. 





Sir Frederick N. Henderson, the chairman of 
the Association, in moving the adoption of the report, 
said that during the fifty years of the Association’s 
existence its funds had increased from 13,000/. to 
2,500,000/. They were proud to have achieved so 
sound a position. 
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THE BASIC BESSEMER PROCESS : 
SOME CONSIDERATIONS OF ITS 
POSSIBILITIES IN ENGLAND.* 

By Vernon Harsorp, A.R.S.M., A.L.C. 

For some years the basic Bessemer process in 
Great Britain has been almost superseded by the basic 
open-hearth process. but on the Continent, although 
the output of open-hearth steel has steadily increased 
and now exceeds that of basic Bessemer steel, last year 
over 17,000,000 tons were produced by the latter process. 
It is generally considered that basic Bessemer steel 
under similar conditions is cheaper to produce, and for 
certain special purposes gives as good results as basic 
open-hearth steel. 

Very large quantities of basic Bessemer steel are 
being imported into this country at a price at which 
we cannot produce open-hearth steel ; in view of this 
and the present state of our industry it would seem 
desirable to review the position in Great Britain, and 
consider whether under present conditions the basic 
Bessemer process can compete with the Continent or 
produce at an appreciably lower cost than the basic 
open-hearth. The object of this paper is not to hold a 
brief for either process, but to compare our natural 
resources with those of the Continent, in the hope 
that a discussion will enable us to arrive at the facts, 
and see what are the possibilities of producing cheap 
Bessemer steel in this country. 

In the early days of basic Bessemer steel. about 
2-5 per cent. of phosphorus was considered necessary 
. to maintain the heat of the charge during the afterblow, 
and such pig iron could only be produced by using in 
admixture with native ores in the blast-furnace con- 
siderable amounts of tap cinder. At that time there 
were large accumulations of tap cinder which could 
be obtained in certain parts of England for little more 
than the cost of transport, but these have long been 
exhausted. All over the world ores for producing 
a pig iron suitable for the basic open-hearth process 
exist in much larger quantities, and are much more 
widely distributed than ores suitable for producing 
basic Bessemer pig iron, and this largely accounts for 
the great increase in the production of basic open- 
hearth steel. To-day, with a basic Bessemer plant 
equipped for rapid and continuous operation, it is 
possible to work satisfactorily with a pig iron con- 
taining from 1-7 to 1-9 per cent. of phosphorus, and 

his is, and has been, the regular Continental practice 
for many years. Such a pig iron could be produced 
from some of our native ores without any, or with 
very small, additions of other phosphoric material. 

The main reasons for discontinuing the manufacture 
of basic Bessemer steel in Great Britain were :—(1) The 
greater adaptability and elasticity of the basic open- 
hearth process for the manufacture of all grades of 
steel with varying contents of carbon, and the greater 
control of the operation ensuring a more reliable product 
especially for medium and high-carbon steels. (2) Pig 
iron suitable for the basic open-hearth could readily be 
made from all our phosphoric ores, hut there was some 
question whether a basic Bessemer pig iron low in silicon 
and sulphur and sufficiently high in phosphorus could 
be regularly produced. The exhaustion of the accumu- 
lation of tap cinder was an important factor in this 
connection. (3) The great improvement in basic 
open-hearth practice which, with the large modern 
furnaces ensuring large outputs, gradually reduced 
the difference in cost between the two processes, 
so that the margin in favour of the Bessemer process 
became much smaller, and tends to become less. 

With regard to reason No. 1, there can be no question 
that the greater control of the basic open-hearth 
process does enable a more reliable product to be made, 
and although this applies more particularly to the 
manufacture of medium and high-carbon steels, even 
with low-carbon steels the risk of producing high- 
phosphorus and over-oxidised steel is undoubtedly 
greater in the basic Bessemer process. The basic 
Bessemer process is not subject to the same analytical 
control during the operation, and for such purposes 
as boiler plates, ship plates, and low-carbon steel 
required for many structural purposes, our engineers 
decline to use it. In the author’s opinion this decision 
of our engineers is justified, and, to be successful, a basic 
Bessemer plant in Great Britain would have to restrict 
its production to mild steel, for such purposes as billets 
for re-rolling into miscellaneous products, wire rods 
for common wire-drawing, reinforcement bars, sheet 
bars, and tube strip, and there is no scope for large 
production apart from these semi-finished products. 
For these particular purposes basic Bessemer steel 
is not only suitable, but in some respects better, 
because, if anything, it is somewhat softer to roll, and 
it welds more easily than basic open-hearth steel. 
With regard to reason No. 2, the suitability of our 
ore supplies and other materials has to be considered 





* Paper read before the Iron and Steel Institute, 
on Friday, May 8, 1931. Abridged. 





in detail together with the cost of delivery of steel 
products to various markets. There are four possible 
sites for a Bessemer plant in England, namely :—(1) the 
Cleveland district near Middlesbrough; (2) South 
Wales; (3) Northamptonshire ; and (4) Lincolnshire. 

To be successful in the Middlesbrough district, 
the works would have to rely upon Cleveland ore, and 
although there are still large quantities of ore available 
which can be mined at a reasonable cost, these deposits 
are all owned by iron and steel companies, and the 
supplies are not more than they will probably wish 
to reserve for the present and future requirements of 
their existing works. The remaining ore is not only 
becoming leaner, but also the mining costs are increasing 
with greater depth of working. The works in Cleveland 
are depending more and more on imported ores, and 
some are now working without any local ironstone. 
Some works are already bringing ore from Northamp- 
tonshire to mix with foreign ores, as being more econo- 
mical than working with Cleveland stone. Unless 
the district has some other outstanding advantages, 
the ore position in Cleveland would not justify the 
erection of a basic Bessemer plant. First-rate coking 
coal, however, is obtainable at low cost, which is of vital 
importance to successful basic Bessemer practice, 
but even allowing for this it does not seem probable that 
Bessemer pig could be produced so cheaply as in North- 
amptonshire or Lincolnshire. A works situated here 
could deliver fairly cheaply by water to South Wales, 
and would be better situated for supplying the Scottish 
market than works in some of the other districts, but 
it is doubtful if these advantages would compensate 
for the higher cost of the iron ore compared with 
Northamptonshire or Lincolnshire. This is a point 
which it is hoped will be discussed by those intimately 
acquainted with the districts concerned. 

Unfortunately, in the South Wales district there 
are no local supplies of iron ore; the nearest deposits 
which can be economically worked are in Northampton- 
shire and Oxfordshire, and the cost of carriage to South 
Wales with anything like our existing railway rates 
would be a very serious handicap, if not prohibitive. 
The only alternative would be to rely upon imported 
ores either alone or mixed with a certain proportion 
of ores from the Midlands. There are some ore deposits 
in Wiltshire which are nearer to South Wales, but the 
cost of mining would be heavy, and these do not give 
promise of being a cheap source of supply. Unless 
control could be obtained of a suitable phosphoric 
iron ore deposit from which ore could be cheaply 
imported, a works would have to rely upon the purchase 
of such ores in the open market. This would probably 
so increase the costs that it would more than neutralise 
other advantages which this district possesses. These 
advantages are a good hard metallurgical coke obtain- 
able in the district with a minimum cost of transport, 
cheap limestone, close proximity to the main market 
for sheet bars for galvanised sheet and the tin plate 
trade, and excellent port facilities for supplying material 
to west-coast ports in England and Scotland. To 
what extent these advantages would compensate 
for the unsatisfactory ore position it is difficult to say 
without having a definite scheme for consideration 
in which all the costs of raw materials were exactly 
known, but general considerations seem to indicate 
that a plant in this district could not compete with 
one in either Northamptonshire or Lincolnshire. 

In the Northamptonshire district there are large 
deposits of phosphoric ore. Most of these deposits 
lie near the surface, have an overburden which can be 
stripped cheaply, and the ore worked in the open with 
diggers at a minimum cost. Probably a suitable 
pig iron could be produced here at as low a cost as 
anywhere in the world. A small quantity of high- 
phosphoric ore or phosphoric material would possibly 
have to be added to produce a pig iron containing from 
1-7 to 1-9 per cent. of phosphorus, but about 1 to 
1} cwt. per ton of pig iron of low-grade basic slag, 
containing about 10 per cent. of phosphoric acid, 
would be sufficient. Suitable coal could be obtained 
from South Yorkshire or Derbyshire for coke manu- 
facture, or coke from Yorkshire, Derbyshire, or South 
Wales at a reasonable price ; the coke would, however, 
cost appreciably more than in South Wales or Middles- 
brough. The ore contains from 29 to 35 per cent. of 
iron and averages about 32 per cent.; it is generally 
siliceous, but limestone can be obtained at a reasonable 
cost, and the quantity might be considerably reduced 
by mixing some of the limy ores of Oxfordshire, which, 
like the Northamptonshire ores, are very easily worked, 
and are at no great distance from the Northamptonshire 
deposits. The relative cost of these ores and limestone 
at the site of the works would determine whether it 
would be more economical to use this ore either with 
or without limestone. Some manganese ore would 
have to be added to the furnace burden. 

There is a large market in the Birmingham district 
for billets, &c., to supply re-rolling mills, and subject 
to the arrangement of reasonable rates with the railway 





companies the cost of transport to South Wales and the 


Manchester district should not be excessive. Such a 
works would be handicapped in respect to delivery 
in Scotland, as the cost of transport by railway direct 
or by rail to port combined with subsequent shipment, 
would probably be prohibitive. With reasonable 
railway rates, bars, billets, &c., should be delivered in 
the Lancashire or Middlesbrough district as cheaply 
as imported material. 

In Lincolnshire there are large supplies of ore 
which, like the Northamptonshire ores, lie near the 
surface with an overburden which can be cheaply 
removed with diggers at about the same cost as the 
Northamptonshire ores. The ores contain on an average 
about 23 per cent. of iron and are phosphoric, but they 
generally contain less phosphorus than the Northamp- 
tonshire ore, and probably rather more phosphoric 
material would have to be added to the furnace burden 
to produce a pig with 1-7 to 1-9 per cent. of phosphorus. 
The deposits contain less iron than those in Northamp- 
tonshire, and the lime, silica, and iron contents of the 
beds vary very much in different parts, but by judicious 
mixing a self-fluxing burden could be obtained. Great 
care, however, would be required in mixing the ore 
to ensure the production of a pig iron of uniform and 
regular quality. 

Owing to the lower percentage of iron in the stone, 
slightly more coke would probably be required per 
ton of iron produced than in Northamptonshire, but 
this is somewhat set off by no limestone being required. 
Coke can be obtained at a reasonable price from South 
Yorkshire, or coal from the same district if a coke- 
oven plant were erected at the works. 

The position in respect to the marketing of finished 
products is not quite so good as that of Northampton- 
shire for the Birmingham market, but is somewhat 
better for Lancashire. The distance to South Wales 
is greater than from Northamptonshire, but the 
proximity to the coast would enable regular shipments 
to be sent to South Wales ports at as low, if not a 
lower, cost. The distance from Immingham is only 
| just over 20 miles, and this district has the advantage 
that it could ship material to come English and possibly 
some Scottish ports at a lower rate than it could be 
delivered from Northamptonshire. From the above 
it would appear that in respect to raw materials, 
proximity to markets for the products, and general 
conditions, either Northamptonshire or Lincolnshire 
is in the best position, and the author therefore proposes 








to consider only these districts in comparison with 
Belgium and Luxemburg. 

In the former country works in the Liége district 
have to rely chiefly upon Luxemburg and Lorraine 
for their ore supplies, supplemented in some cases with 
imported foreign ore. Many of the Luxemburg and 
Lorraine ores are only obtained by mining, and conse- 
quently the average cost at mine is somewhat higher 
than the cost of ore won from open workings as in 
Northamptonshire or Lincolnshire, and to this must 
be added the cost of transport; the distance from 
Luxemburg to Liége is about 80 miles, and from the 
Lorraine deposits about 100 miles. Although the railway 
rates are very low and 40-ton drop wagons are used, 
transport adds very appreciably to the cost, especially 
as the ores are low-grade, containing about 30 per cent. 
of iron. 

Little or no limestone is required, as by mixing the 
limy and siliceous ores a self-fluxing burden can be 
obtained. The phosphorus in the ore is sufficient to 
give a pig containing 1-7 to 1-9 per cent. of phosphorus, 
and in this respect the ores have a slight advantage 
over the Northamptonshire or Lincolnshire ores. In 
most Belgian works very large stocks of ore have to be 
carried, necessitating very large capital expenditure 





on bunkers and ore-handling equipment, the interest 
and depreciation on which materially add to the cost 
of producing the pig iron. A large proportion of the 
coal used to make the coke required is imported from 
the Nord or Westphalia, the remainder being obtained 
locally. The distance from the Westphalian coalfield 
to Liége is about 80 miles. In the Charleroi district 
more local coal is used probably than at Liége, but some 
Westphalian coal is imported—a distance of about 
120 miles. Charleroi is no better situated in respect 
to ore supplies than Liége. 

In the case of the Luxemburg district, where the 
deposits are near the site of the main steel plants, the 
ores are siliceous and calcareous and give a self-fluxing 
mixture, and a burden of about 30 per cent. of iron can 
be maintained. Many of the ore deposits have to 
be mined, and the average cost is slightly higher than 
that at which Northamptonshire or Lincolnshire ore 
can be won. The great bulk of the coke is brought 
from Westphalia, a distance of approximately 140 miles, 
and some from the Saar, but the latter is inferior 
to the Ruhr coke and is not largely used. The Saar 
coke has a haul of about 40 miles. The transport rates 
from Westphalia are very low, so that although the dis- 
tance is considerable, the actual cost of transport would 
be much less than for the same distance in England. 





On comparing the analyses of our Northamptonshire 
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and Lincolnshire ores with those of Luxemburg and | Bessemer is far less than in the open-hearth process. 
Lorraine, there seems no reason why we should not | The open-hearth costs have been greatly reduced during 
make a suitable pig iron with the addition of manganese | recent years, and there is still room for further reduc- 
ores, and possibly small quantities of basic slag or | tion, so that the margin of difference between the two 
other phosphoric material. | processes is likely to become less and less. ; 

With regard to the ore, both in Northamptonshire| It is extremely difficult to arrive at comparative 
and Lincolnshire, the quantity required to produce a operative costs in basic Bessemer and open-hearth 
ton of pig can be delivered at the furnaces somewhat | practice unless one has control of two plants operating 
cheaper than in Luxemburg and considerably cheaper | with similar material, and can obtain records over a 
than in Belgium. On the other hand, in both the above | long period. Even then the variations in open-hearth 
districts, although coke can be delivered at approxi- | practice from 70 per cent. of scrap and 30 per cent. of 
mately the same cost per ton as on the Continent, with | pig to all pig-iron charges will materially affect _the 
our ore the coke consumption per ton of pig iron will | costs of production and make an exact comparison 
be higher, the increase depending upon the variation | very difficult. These costs, apart from any difference 
in the iron in the ore in the respective districts. Wages |in cost of * metal charge,” will be affected by the 
will be higher, limestone will also be required in | quantities of ore and lime additions required, by the 
Northamptonshire, and a small quantity of phosphoric | difference in yield and output, and by the credit 
material in both home districts. The extra cost of | allowed for slag, all of which will vary with the propor- 
ore on the Continent will largely neutralise the cost | tion of scrap and pig-iron in the charge. Below is 
of extra coke, limestone, and phosphoric material | given what is believed to be a reliable estimate of 
required in this country, and when all items are taken | basic Bessemer practice based on Continental operating 
into account the author does not think the total cost | costs at several works, and for comparison the operating 
of producing pig iron in Great Britain should appreciably | costs of a modern Continental open-hearth plant with 
exceed the cost in Luxemburg and should be less_ large tilting furnaces each producing about 2,000 tons 
than that in Belgium. This is a point, however, on | of ingots per week. 


which he hopes those who have an intimate knowledge | Basic Bessemer. 





of actual costs in Northamptonshire and Lincolnshire | &: 81d. 
will be able to express a definite opinion. The costs| Metal: 1:13 tons at 50s. per ton ... « 26 6 
of delivery of the steel products to South Wales and| Labour, direct and indirect... ... ... 0 1 6 
Lancashire districts should not exceed the Continental — ~ ee and general purposes ... ri ; : 
costs, and to Birmingham and the Midlands they + cli oo hie (ones 2 3 
should be considerably less. ‘ F Basic material: 70 lb. at 30s. per ton (plus 

Assuming that a basic pig iron can be made in Great cost of tar) ; = an So. HOT al 
Britain at approximately the same cost as on the} Other refractories see _ sae2 O20: SD 
Yontinent, and that the steel products can be delivered | Repairs and stores ... ~~ me em | ae 
to the markets at as low a cost, it has now to be consi- | Ferro-manganese, &c. te - 0 2 3 
dered whether the cost of producing the semi-finished ——— eee " see ae ; - ; 
products in this country would be appreciably lower by} ~ fiscellancous i I ce 
the basic Bessemer process than by the open-hearth, 39 3 
and if so whether the difference is sufficient to justify Less credit for slag, 53. to 6s., say 07% 36 
the erection of a basic Bessemer plant. A few years . a 
ago, the author was for some time at a steelworks in £3 4 3 
France where they had both basic Bessemer and basic Large Tilting Basic Open-Hearth Furnaces. 
open-hearth plants, and also at a Bessemer plant in Output per furnace: 2,000 tons per week. 
Belgium. At the time he was greatly impressed with Charge: Pig, 35 per cent. ; scrap, 65 per cent. 
the facilities offered by the basic Bessemer plant for Yield: 92 per cent. 
what may be called the mass production of semi- £8. a. 
finished products, and although since then improve-| Pig iron and scrap charge: 1-09 tons at 
ments in basic open-hearth practice have decreased Be as os -» 214 6 
the economic advantages of the basic Bessemer, —— direct and — Bee ss n : $ 
visits made more recently to Bessemer plants on the | ee ce including fuel, ore ; 
Continent have confirmed his opinion that there is | end lime additions, repairs, ingot 
still a considerable margin in favour of basic Bessemer | moulds, &e. me wes ie oo O4S.40 
costs when manufacturing the above products. —_——_———_- 

£3 14 0 


The advantages and disadvantages of the basic | 
Bessemer in comparison with the basic open-hearth | 
process may be summarised as follows : | 


(Slag of no value from 65 per cent. scrap charge.) 


The above costs are only approximate, and the 


Advantages.—{1) Lower labour costs, the number 
of men employed per ton of output being considerably 
less. (2) Considerably lower capital cost of plant. 
This is partly discounted by larger blast plants being 
required for the same output of steel. (3) Lower fuel 
consumption. (4) Regular delivery of the ingots to the 
mill in relatively small quantities, which greatly facili- 
tates the mill operations. (5) Higher credit for basic 
slag, owing to its higher content of phosphoric acid and 
higher citric acid solubility. In some basic open- 


metal charge in both cases is based for purposes of 
comparison on 50s. a ton for pig-ironand scrap. Reduc- 
tion in cost of the pig-iron will slightly favour the 
| Bessemer process, and reduction in the cost of scrap 
|the open-hearth. The wage figure of 4s. 2d. per ton 
|on the open-hearth plant is exceptionally low, but is 
| based on actual results when working to full capacity. 
| For both the Bessemer and the open-hearth the labour 
figure would be higher in Great Britain, which would 
J Lam : a | be a further slight advantage in favour of the Bessemer 
hearth plants slag equal in citric acid solubility to _process. With the 65 per cent. scrap charge no credit 
Bessemer slag is being produced. | has been given for basic slag, owing to the low phos- 
Disadvantages.—{a) A much lower yield of ingots| phorus content. With an 80 per cent. hot metal, 
from the metal charged. (5) Less elasticity in the | 20 per cent. scrap charge, the additions of ore and 
quantity of scrap which can be used, the maximum | lime would increase the cost by 4s. to 5s. per ton of 
quantity being very small. This prevents advantage | ingots, making the total operating costs under similar 
being taken of fluctuations in the price of scrap as in | conditions of output and labour 22s. to 23s. instead of 
open-hearth practice, and also necessitates the opera- | 18s. ; this increase would be offset by a credit of about 
tion of a larger blast-furnace plant for an equal tonnage | 4s, per ton of ingots for basic slag. assuming a high 
of ingots. (c) As all the blast-furnace gas cannot be | phosphoric pig-iron were used, making the total cost 
utilised in the plant, a lower credit must be given for | of ingots practically the same. 
this, and the pig-iron costs will be slightly higher.| The efficiency and economy of a basic Bessemer plant 
(d) As no coke-oven gas would be required for plant | depend upon its being able to maintain a large output 
purposes, it would not be economical to erect the coke- | of a regular product, and to ensure this a suitable pig 
oven plant adjacent to the steel plant unless the surplus | of as nearly as possible constant composition, containing 
gas could be sold to outside consumers. (e) Less| not more than 0-75 per cent. and preferably not more 
control in process of manufacture. For the class of | than 0-5 per cent. of silicon, from 1 per cent. to 1-5 per 
products under discussion this should not be serious, | cent. of manganese, sulphur below 0-1 per cent., and 





as ‘‘ off-heats ’’ should not of:en be made. | Phosphorus from 1-7 per cent. to 1-9 per cent., is 


Of the above, the most important factors affecting 
costs in favour of the Bessemer process are lower labour 
costs, lower fuel costs, smaller amounts to be written 
off for depreciation and renewals, and higher credit 
for basic slag. When all the items in favour of the 
Bessemer process are taken into consideration, and 
credit is given to the open hearth for higher yield and 
higher credit for blast-furnace gas, the saving on the 
Bessemer process appears to be about 7s. to 8s., and 
the author is of the opinion that 7s. per ton is a safe 
figure to take for Great Britain ; some ironmasters are 
of the opinion that the saving would be considerably 
more. It must, however, be realised that the possi- 
bility of appreciably reducing the costs in the basic 


|essential. Any material variation in the silicon at 
|once decreases the yield, increases the limestone 
| required, lowers the percentage of phosphoric acid in 
| the slag, and reduces the steel output. 

| The manufacture of such pig-iron of regular quality 
depends, however, not only on the ore, but on the 
quality of the coke, and in this respect to some extent 
Belgium, and certainly Luxemburg, have an advantage 
over Great Britain. The Westphalian coke largely 
used in Luxemburg is not only a first-rate metallurgical 
coke, but both in respect to its physical properties 
and its chemical composition can be relied upon to be 
of regular quality. This is largely due to the coke 
being made from the same coal in large centralised 








coking plants where the coke is produced under the 
same conditions. Great Britain is not in the same 
position, and if South Yorkshire coke is used alone or 
even mixed with some South Wales coke, both would 
have to be purchased from a number of different coke- 
oven plants in which the coal used would be obtained 
from different collieries and coked under different 
conditions, and the regularity of the physical coidi- 
tions and analysis could not be assured to anything 
like the same extent. It is somewhat doubtful whether 
in this country the importance of the supply of a 
coke of regular quality has received the consideration 
that it deserves, as affecting the production of a basic 
pig-iron within narrow limits of composition, but 
Continental experience has shown that this is a most 
important factor in the mer facture of a satisfactory 
basic Bessemer pig-iron. 

A basic Bessemer plant to be successful would have 
to be a balanced plant, so that the blast-furnaces could 
supply iron continuously and regularly to ensure the 
operation of the Bessemer plant at its full capacity, 
and it should have an output of about the same tonnage 
as the ingot tonnage required, as the amount of scrap 
which can be used in the converter will approximately 
equal the Bessemer losses. The mill layout would, 
of course, depend on whether only semi-finished 
products, such as billets, sheet bars, &c., were to be 
produced, or whether it was decided to manufacture 
finished products, such as sections, wire, sheets, &c. 
In this paper it has been assumed that only semi- 
finished products—in any case, nothing beyond small 
rounds and rods such as are used for road and other 
reinforcement—would be produced. 

The design and size of the blast-furnaces are impor- 
tant points for consideration, and it is extremely 
doubtful if large furnaces capable of producing 1,000 
tons per day would be suitable for such low-grade ores 
as exist in Great Britain. So far as the author is 
aware, there is no furnace working on the Continent 
or in America with ores of this class producing more 
than 400 to 500 tons per day, and experience would 
seem to indicate that this is about the maximum output 
which can be expected with this class of ore. It is 
needless to say that the furnaces must be of modern 
design, equipped with the best mechanical charging 
appliances, hot-blast stoves, gas cleaning and modern 
blowing plant. 

A modern Bessemer shop should have six 20-ton 
converters, with a large mixer capable of holding from 
800 tons to 1,000 tons of metal, and every facility} for 
transporting the blast-furnace metal to the mixer, for 
rapidly charging the converter with mixer metal, and 
for casting and handling the ingots. Continental 
experience seems to show that converters of 20 tons 
capacity are about the most economic unit, and there 
is no advantage in increasing the size much beyond 
this. With such a plant four heats per hour can be 
averaged—in fact, with low-silicon iron it is essential 
to work at approximately this rate to prevent cold 
heats. This should give an average output of 1,700 
tons to 1,800 tons per twenty-four hours. In good 
practice 112 tons to 113 tons of metal charged should 
yield 100 tons of ingots. 

The blast-furnace gas would be more than sufficient 
to meet the power requirements of the blast-furnaces, 
Bessemer plant and the mills, and a central coke-oven 
plant is most desirable, if not essential, to ensure 
coke of regular quality. The site for this would require 
careful consideration. As no coke-oven gas would 
be required for the steel plant, it would be unecono- 
mical to erect it on the steel works site in Northampton- 
shire or Lincolnshire, unless arrangements could be 
made for neighbouring works to purchase the gas at 
a fair price, which seems very improbable in either of 
these districts. Some site would therefore have to 
be chosen at which the gas could be disposed of to 
advantage for power and other purposes, and in such 
a position that the combined cost of transporting coal 
from the colliery and coke to the steel plant would be 
as low as possible. 








GOVERNMENT CONTRACTS IN THE ARGENTINE.—A 
memorandum dealing with the conditions governing the 
submission of tenders for Government contracts in the 
Argentine Republic, together with details concerning 
some of the special conditions applicable to tenders for 
certain of the Departments, has recently been published 
by the Department of Overseas Trade, 35, Old Queen- 
street, London, S.W.1. British firms interested should 
apply to the Department for a copy of the memorandum, 
quoting Reference No. C.X. 3527. 





PROPOSED PERMANENT SITE FOR THE BritIsH INDUs- 
TRIES Farr.—A Committee has been appointed by the 
President of the Board of Trade to consider and report 
on how permanent accommodation for the London 
section of the British Industries Fair could be provided 
and financed on a self-supporting basis, and to formulate 
definite proposals. The chairman is Sir Gilbert Garnsey. 
and the secretary, Mr. G. H. Meadmore, Department oi 
Overseas Trade, 35, Old Queen-street, London, 8.W.1. 
to whom all communications should be addressed. 
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Fie. 2. RaprIaTion THERMOSTAT. 


THE MORGANITE RADIATION 
THERMOSTAT. 


Ir will generally be agreed that human existence 
during the winter months is vastly more pleasant than 
it was, say, fifty years ago. This is largely due to the 
increased use which is being made of central heating, 
either alone or in combination with coal fires or 
electric or gas radiators. For economic, no less than 
scientific, reasons it is desirable, however, that the 
heat transmitted by this equipment shall be determined 

















Fie. 3. ConTront RELAY. 


owing to the influence of the other factors we have 
mentioned. 

Itis therefore essential for “‘ comfort” that the tempera- 
ture of the instrument controlling the heating installa- 
tion should be the same as that of the radiating surface 
of the body, and this condition is, it is claimed, fulfilled 
by the radiation thermostat, or Eupatheostat, which 
is manufactured by the Morgan Crucible Company, 
Limited, of Battersea Works, Church-road, London, 
8.W.11. This instrument consists essentially of a 


by the state of “ comfort’’ of the individuals in the | hollow blackened copper sphere, the diameter of which 
room; “comfort”? being here taken to imply those | must exceed 5in., in order that the percentage of 


conditions, which allow the heat generated by the 
body to be dissipated at a normal rate without the 
production of either sweating or shivering. It has 
been found that the average individual when “ com- 
fortable’? loses 195 B.Th.U. per hour by radiation 
and 138 B.Th.U. by convection, the former quantity 
being determined by the temperatures of the boun- 
daries of the room and not in any degree by the air 
temperature, while the latter is affected by the air 
temperature alone. 
therefore, been defined as the hypothetical uniform 
temperature of the walls and air, which would give 


heat lost by convection shall not be above a certain 
amount, and thus render the instrument over-sensitive 
to air temperature and draughts. This sphere, an 
illustration of which is given in Fig. 2, is mounted on a 
cylindrical sump, which is housed inside the base. 


This sump is filled with a volatile liquid and, as shown in 
Fig. 1, also contains a small heating coil, as well as a 


bellows diaphragm, the movement of which causes 


contacts ia the circuit of the master relay con- 
“* Effective’? temperature has, | trolling the heating apparatus to be opened or closed. 
The heating coil is loaded continuously at from 4 to 
8 watts, so that the liquid is evaporated at a constant 


LIMITED, 





the same heat loss as that which the normal body is| rate and rises into the sphere, where it condenses 
actually experiencing. When the temperature of the} on the inner surface of the copper and drains back 
radiating surface of the human body is 75 deg. F.,| into the sump. The rate at which this condensation 
the rate of heat loss is 17-5 B.Th.U. per square foot | takes place and, therefore, the vapour tension inside 
per hour, and this loss is controlled by the surface tem- | the sphere obviously depend on the rate of heat flow 
perature of the boundaries of the room, the tempera- | through the copper walls. If this rate of flow is, 
ture and velocity of the air and the radiation received | say, increased, owing to a change in the conditions 
from the heating equipment and from the sun, which! in the room, the temperature of the sphere will 
may either be absorbed direct or by reflection from the | drop, the rate of condensation will increase, an 

walls. An ordinary thermostat is, however, only in- | the vapour tension will fall. The bellows diaphragm, 
fluenced by the air temperature, with the result that if| one side of which is exposed to the atmosphere, 
the instrument is adjusted to switch off the heating | will therefore expand and close the relay contacts, 
apparatus at a temperature of 60 deg. F. a draught of 61 | so that the relay will operate and the heating appa- 
deg. F., will cause it to operate. Such a draught, how- | ratus be switched on. The result will be a corre- 
ever, may make the occupants of the room feel colder, ' sponding alteration in the room conditions, so that 
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eventually the radiation from the sphere will fall to its 
normal value, the rate of condensation will decrease, 
the vapour tension will increase, the bellows diaphragm 
will contract and the relay contacts will be opened, 
thus switching off the heating apparatus. 

The relay, which is shown diagrammatically in Fig. 1, 
and is illustrated in Fig. 3, consists essentially of a 
vertical glass tube, from which a horizontal arm, carry- 
ing two contacts, projects. A quantity of mercury, on 
which an iron rod floats, is sealed into the tube, the 
lower part of the latter being surrounded by a solenoid, 
one end of which is connected to the mains and the 
other to one of the contacts in the sump. The other 
contact in the sump is also connected to the mains. 
When these contacts are closed, the solenoid is ener- 
gised, the iron rod is drawn downwards, and the level 
of the mercury is raised, so that some of it flows into 
the horizontal arm, and completes the circuit between 
the two contacts therein. As will be seen, these con- 
tacts are in the radiator circuit, so that the heating 
apparatus is switched on. 

These relays are constructed to operate on either 
alternating or direct-current circuits and to carry 
currents up to 50 amps. When the current to be 
broken exceeds that value, additional relays may be 
employed in series as shown in the diagram, the only 
difference between which and that we have just 
described being the omission of the “ comfort’ coil. 
This coil is connected in series with the relay, so 
that the input to the sump can be modified to suit the 
state of comfort required. If this input is increased, for 
instance, it is apparent that the sphere will be main- 


d | tained at a temperature of 75 deg. F. in cooler surround- 


ings. Alternatively motor-driven switches can be used 
instead of relays. The sensitivity of the instrument is 
stated to be + 4 deg. F., and its operation is not affected 
by a severe dent in the sphere. It may be added that a 
cut-out is incorporated in the thermostat for discon- 
necting the heating coil when the air temperature 
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exceeds a certain value, so that during warm weather no | The average life of the air chequers is 12 to 15 months, 


power is consumed. 

The performance of this instrument will be clear from 
Figs. 4 and 5, which give curves of the air and effective 
temperature in one of the class-rooms at Wykeham 
School. These were obtained by using a Cambridge 
combined pressure and temperature recorder and by a 
Morganite thermostat respectively, the pressure pen 
of the former instrument being connected to the sphere, 
while the temperature pen was operated by a mercury- 
in-iron thermometer. The inner curve in each case 
applies to the air temperature, the scale being one 
division per degree Fahrenheit, while the scale for the 
effective temperature shown on the outer curve is two | 
divisions per degree. The accuracy of the control | 
obtained in this way will be clear from Fig. 4, which | 
shows that while the air temperature fluctuated 2 deg. | 
between 10 a.m. and 12 noon, the corresponding | 
variation in the effective temperature was only 0-5 | 
deg. F. In Fig. 5 the variations are more marked. | 
To begin with, the effective temperature was 2 deg. | 
above the air temperature, and this difference had | 
‘risen to 5-5 deg. F. by 9.30 a.m., falling to 3-9 deg. | 
at 10.30 a.m. and rising again to 10-7 deg. at 11.45 a.m. | 
At 2 p.m., when the radiators had been switched off 
for two hours, it had fallen to 1 deg. As the curves 
show, the effective temperature fluctuates more than | 
the air temperature. It is also found that the difference 
between the two varies from day to day. The result 
is that the consumptions in two similar rooms, in one of | 
which the heat apparatus is controlled by a Eupatheo- | 
stat and in the other by a thermostat, may be widely 
different. On November 15, 1930, for instance, which 
was a cold day with bright sunshine, the equipment in 
rooms in which the former instrument was installed 
consumed 15 kw.-hours compared with 53 kw.-hours in | 
the thermostat-controlled room. The loading of the 
apparatus was 6-75 kw. in each case. 











THE MELTING SHOP OF THE APPLEBY 
IRON COMPANY, LIMITED.* 
By Artuur Rostnson. 
(Concluded from page 618.) 
The Furnaces.—Drawings of the furnaces are given | 
in Figs. 6, 7 and 8, annexed, and dimensions of the 
furnaces are given below : 


250-Ton Furnaces. 300-T'on Furnace. 


Hearth 
Length ; 45 ft. 45 ft. 
Breadth ... 13 ft. 15 ft. 
Depth 39 in. 39 in. 
Approx. area of 
bath : 560 sq. ft. 650 sq. ft. 
Area of air port... 9ft.6in. x 17in. 9ft. 3in. x 24in. 
Area of gas port... 30 in, * 26in. 33 in. 24 in. 
Chequers—- | 
Height 14 ft. 7} in. 16 ft. 2 in. | 
Length 19 ft. 6 in, 20 ft. 6 in. | 
: { air 11 ft. 8 in. 12 ft. 5 in. | 
Width | gas 7 ft. 4 in. 8 ft. 1 in. | 
Number of courses 39 43 
182 ft. from bot- 182 ft. from bot- | 
Si, chi . tom of flue » tom of flue x | 
Size of chimney... 7 ft. wide at 7 ft. 2 in. at 
| top top | 
Gas valves ... Wales, 9-6 sq. Blaw Knox, 9-5 
ft. sq. ft. | 
Air valves ... Butterfly, 16sq. Blaw Knox, 18-3 
ft. sq. ft. 


The design of the three 250-ton furnaces is identical 
and is based upon experience with the Frodingham 
tilting furnaces. These furnaces are larger, and tilt 
round the centre of the ports instead of rocking forward. 
This allows the gas to be kept on during tilting. The 
block is carried on a removable carriage, and makes a 
joint with the uptakes and furnace body by means 
of water-cooled chills. The two air and one gas uptake 
enter the block side by side. and the one wide air port 
(with a pitch of 8 in. to the foot) covers the one central 
gas port (with a pitch of 14 in. to the foot). The nose 
of the gas port arch is cooled by eight 1}-in. water 
pipes, and the block usually lasts the full run of the 
furnace without any other repair than to the back 
wall. The furnace body, including the bottom, is 
lined with magnesite bricks up to the roof at the back, 
and 18 in. above the door-si!l at the front. 
is 15 in. thick, and together with the block and the 
rest of the body is of first-class silica brick. The roof 
is not held down and is free to move. The furnace is 
fitted with water-cooled doors. 

The working bottom is rammed in with burnt dolo- 


mite and tar 9 in. to 10 in. thick, and the depth of the | 


bath at door-sill level is 39 in. to 40 in. There is a 


space of 5 ft. at each end of the furnace body, between | 


the chills and the bath, that acts as a combustion 
chamber. Large slag chambers are provided, and the 


| 


regenerator chambers contain 39 rows of chequer bricks. | 





* Paper read before the Iron and Steel Institute, 
on Thursday, May 7, 1931. Abridged. 


and of the gas chequers 18 to 24 months, without any 
repair cost. 

The average run of the furnace is from 18 to 20 
weeks, or 36,000 tons, during which time it is not 
emptied under normal circumstances. At the end of a 
run, repairs are made to the furnace top, and the slag 
holes and flues are cleaned. Experience at the Froding- 
ham works shows that these thin basic bottoms last 


! 
| has somewhat larger regenerator 


id has Friedrich 
removable blocks with a longer _~ port, as shown in 
Fig. 7. There are 11 water-cooled pipes across the 
gas-port arch, and the space between the block ciills 
and furnace chills is bridged by a sliding 1-in. flat bent 
round the port-end chill. The valves are all Blaw 
Knox damper-type valves, and the furnace is fitted 
with Blaw Knox water-cooled frames and doors. This 
furnace was started up in January, 1930, and up to 


on the average about 5 years, when it is expedient | date has run two campaigns. The first campaign made 


Fug.6. 250-TON FURNACE, PORT END. 
SECTION C.C. 
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Fig 8. SECTJON THROUGH 300-TON FURNACE. f 
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lying magnesite bricks. 
furnace bottom is very rarely seen during the run of 


on the bottom is replaced with dry burnt dolomite. 
The average consumption of refractories is : 


Silica bricks, including 

chequers ay ... 20-6 lb. per ton of ingots 
Magnesite bricks os MEBs os »» 
Burnt dolomite... vee MRED AD SS: as + 
Magnesite ... m sae, Ca. © se » 


Several modifications were made on the 300-ton 
furnace, which is 2 ft. wider than the 250-ton furnaces, 


The roof, | to ram in a new bottom to prevent bottom troubles, | 47,226 tons, with a small repair at the end of 7,500 tons, 
| and to make an opportunity for examining the under- | due to the collapse of the chill lining. After repairing 
Although, or because, the | the roof, blocks and linings, the second run made 
| 43,397 tons, with no repairs except to a few door arches. 
| the furnace, the wear varies from nil to 2 in. New banks | The chequers are still in good condition. The experience 
| are rammed in at the slag line every run, and the wear | gained shows that it will not be necessary under normal 


| circumstances to change the block ports during a 

| furnace run. 

| This larger furnace with a similar chimney has 2}-in. 
of draught against a normal 1}-in. at the others, the 

| straight-through valves making a great improvement 
in this respect. It was found necessary to choke the 
draught to 1 in. All furnaces are fitted with fans for 
blowing the air required for combustion, and the 250- 
ton furnaces have exhaust fans at the waste-heat 


CV tae 





a yh MDA 





MAY 22, 1931.] 


ENGINEERING. 


687 








boilers. There is no doubt that fan control of the air 
gives better control of combustion and a longer life 
to the furnace. It also minimises the effect of worn-out 
chequers. 

Each furnace is fitted with Féry radiation pyro- 
meters sighted on the end of a 3-ft. tube above the air 
chequers. These tubes are placed through the wall of 
the regenerator chamber at the opposite end to the 
slag chamber. The slag chamber wall is about 200° C. 
hotter. The recorders are placed on the platform, and 
they materially help the melter to keep the furnace 
working evenly, preventing it from developing a ‘‘ good 
end” and a ** bad end.” A base-metal thermocouple 
in the waste-gas flue about 6 yds. away from the valves 
keeps a check on excessive waste of heat up the stack 
and on the tightness of the gas valves. Recording 
draught gauges show the draught, the reversing of the 
furnace, and the tightness of the air valve. An air- 
volume recorder on one furnace and recording draught 
gauges on the intake of the fans of the other furnaces 
give a further check on the handling of the furnaces. 
Periodic checks of the working of the furnace are made 
by recording the CO, and CO in the air waste-gas flue, 
and the gas waste-gas flue while observing the condition 
of the charge. 

The constant recording of CO,, &c., in the stack 
gases in the case of these furnaces does not appear to 
give any advantage. The reversing of the furnace, the 
evolution of gases from limestone, reactions when 
charging hot metals or feeding, and the leakage of an 
uncertain amount of air into the furnace system, all 
tend to obscure any indication which the CO, recorder 
may give to the melter. The normal average figures 
are as follows : 


Air chequers (as shown by 


Féry pyrometer) 1050° to 1100° C. 
Gas chequers ed 950° to 1000° C. 
Draught, 250-ton furnaces’ 1}-in. to 1}-in. water- 
gauge 
Draught, 300-ton furnace 0-8-in. to l-in. water- 
gauge 
Air volume 0-4 to 0-5 million cub. ft. 
per hr. 
Co, in waste gases... --. 14 per cent. 
Temperature of waste 
gases ae as «oe 425° to 525° C. 


Steel-Making Practice——After tapping the previous 
charge, the furnace normally contains 30 to 60 tons of 
molten steel and about 15 tons of molten slag. This is 
left in as part of the new charge. The taphole is made 
up, and about 10 tons of oxides and 6 tons of limestone 
are charged, followed by 30 tons of mixer iron. Lime- 
stone is used in preference to burnt lime, owing to 
the great difference in the price in this district. The 
required oxides and limestone are now charged. This 
sets the slag, and the slag line and back lining are fettled 
(principally by Blaw Knox fettling machines) taking 
normally about 10 to 15 min. Part of the scrap and a 
little pig iron on top are charged. The rest of the scrap 
and cold pig iron is added as the previous lot settles 
down. At this time the door jambs and linings are 
fettled with magnesite paste where required. This takes 
a total of 5 hrs. to 6 hrs., depending upon the amount 
and quality of the scrap charged. When thoroughly 
heated up, but not melted, the greater portion of the 
molten iron is charged, taking about 1 to 14 hr. more. 

After this there is a certain amount of foaming, and 
some slag boils off, the amount varying with the quality 
of the iron; it may be practically nothing up to 5 or 
6 tons. Any lumps of limestone and ore are broken 
up by the charging machine. At the end of about 
11 hours from the previous tap, the slag is partially 
melted, but still lumpy and thick, and another 30 tons 
of mixer iron are charged. This rapidly clears up the 
slag. The charge is now thoroughly melted, and in 
case it has melted down with the carbon higher than 
is desired, further small additions of oxides are made 
and the slag is run off when ready. At this point the 
metal is sampled and analysed ; a normal analysis is : 


Steel C. iB S. Mn. 

— ooeteen 0-4t00-6 0-06to0-10 0-05 0-35 per cent. 
eac 
soft 0-2 0-10 0-05 0-25 per cent. 


Depending upon the analysis of the metal, additions 
of limestone, lime, scale, Swedish ore, or molten iron 
are made to the bath. Molten iron is added to raise the 
carbon in the bath when this is too low, to allow for 
working down to reasonably near the required carbon. 
This is very seldom necessary. Swedish ore is charged 
with limestone when a heavy feed is required. Scale 
and limestone tend to eliminate the phosphorus in 
preference to the carbon, and leave the aca in a less 
oxidised condition. Limestone by itself will keep up a 
gentle boil, whilst burnt lime tends to go into solution 
more quickly, to quiet the reactions, and to keep the 
carbon steady. In eliminating sulphur it is necessary 
to keep the charge boiling steadily under a hot limy 
slag, with the addition of ferro-manganese to the bath 
to keep the manganese up to 0-25 to 0-3 per cent. if 
required. The presence of sulphur at this stage is 





| normally the result of cold working in the earlier 


stages, due to a failing furnace, gas-producer troubles, 
slow or bad charging, chilling the f urnace by repairs, 
or heavy fettling with the gas cut down. 

To obtain the full value of the basic slag with a high 


Typical Working of Three Succeeding Casts. 
First Example. 










































































Metal. 
Time. | Operation. =—— T ‘Si ——_—— 
| | } 
Cc. | Si. | Ss. | =F | Mn 
{ 
A.M. | | | | | 
5.35 
to | 
5.45 | Tapped | | 
| Charged : } 
Tons. | Per Per Per | Per | Per 
60 steel scrap | cent. | cent. | cent. cent. | cent. 
| 12 pig-iron | 
P.M. | 160 mixer metal | 0-73 0-074 | 1-52 1-24 
10.10 | Slag taken off ..| 0-20 ~- 0-067 | 0-08 0-23 
11.50; ,, 7 *” ++ 0-15 _- 0-051 | 0-05 0-30 
A.M. | 
IS |e wo af OED | — 0-037 | 0-25 
| Tapped : | 
1.0 1st ladle - | 0-10 | 0-032 | 0-042 | 0-042 | 0-48 
1.10 | 2nd ladle | 0-10 | 0-032 | 0-038 | 0-037 | 0-46 
1.15 | 3rd ladle ..| 0-09 | 0-028 | 0-042 | 0-042 | 0-43 
| Charged : | | 
Tons. | | } 
58 steel scrap | 
15 pig-iron | | 
155 mixer metal he 0-68 | 0-063 | 1-51 | 1-28 
P.M. | | 
£36 | Slag taken off ..| 0-63 | — | 0-048 | 0-07 | 0-28 
5.40] ., » 9 --[ O42) — | — | 0-045) — 
Cease 4 . jf Oe oe Il | 0-04 | 0-24 
CI is oe we oe CL — — |} 0-03 | _ 
8.0 Boe «| Cae | — — | — 0-24 
| Tapped : | 
8.20 | 1st ladle -| 0-19 0-036 | 0-022 | 0-63 
8.30 | 2nd ladle 0-21 — 0-033 | 0-021 | 0-68 
8.35 | 3rd ladle -| 0-20 = 0-040 | 0-026 | 0-65 
Charged : | | 
Tons. | | 
| 60steelscrap | } | 
| 15 pig-iron | 
153 mixer metal | — | 0-63 | 0-070 | 1-51 1-18 
P.M. 
1.35 | Slag taken off ..| 0-34 | — 0-038 | 0:05 | 0-26 
SIG Rs ay. ce | ea = — 0-05 — 
i ae ” oy ee] OLB] — | — | 0-025 | 0-29 
3.251 ,, ” heb ae ct irae le piece 
Tapped : | 
4.15 | 1st ladle --| 0-18 — 0-033 | 0-028 | 0-63 
4.25 | 2nd ladle | 0-18 _ 0-033 | 0-028 | 0-70 
4.30 | 3rd ladle |0-18; — 0-036 | 0-031 | 0-64 
| 
Second Example. 
Metal. 
Time. Operation. $$ $___—_—_—_———_- 
| | 
c. | Si | 8 | Ns | Mn 
| 
ao. | | | 
9.0" | | 
to | | 
9.10 | Tapped | | 
| Charged : | | | 
| Tons. | Pes | Per Per Per Per 
35 steel scrap cent. | cent. | cent. | cent. | cent. 
6 pig-iron | | 
| 190 mixer metal | — | 0-33 | 0-071 | 1-44 | 0-98 
2.30 | Slag taken off ../ 0-25 | — | 0-052 | 0-08 0-24 
3.30] 4, 9 99 «-| 0-20} — | 0-042 | 0-06 | 0-20 
4.20] ,, » 9 «| O25 | — | — | 6-088 | 0-28 
: | Tapped : | | 
5.0 | Ist ladle --| O17 | — | 0-042 | 0-030 | 0-54 
5.10 2nd ladle —../ 0-14 | — | 0-039 | 0-024 | 0-56 
5.15 | 3rd ladle -+| 0-14; — | 0-042 | 0-030 0-55 
Charged : | | | 
| Tons. 
| 40steelscrap | 
7 pig-iron | | 
p.m. | 190 mixeriron..| — | 0-49 | 0-077 | 1-35 | 1-22 
9.15 | Slag taken off ..| 0-24 | — | 0-050 | 0-08 | 0-24 
16) Gs Ok ee Oe | —— | — feeas — 
10.40 > «| OF — | — 0-035 | 0-33 
$E45), eae ORR =e | — | — | 0-27 
Mid- | | | 
night Tapped :_ | 
12.0 | Ist ladle --| 0-18 | — | 0-043 | 0-038 | 0-64 
12.5 | 2nd ladle —°./ 0-18 | — | 0-045 | 0-040 | 0-65 
12.10 | 3rd ladle --| 0-15 | — | 0-043 | 0-042 | 0-62 
| Charged : | | 
| Tons. | | | | | 
| 40steelscrap | | | 
9 pig iron | | } 
| 182 mixeriron | — | 0-33 | 0-050 | 1-38 0-96 
P.M. | | | 
2.30 | Slag taken off ..| 0-24 _- 0-045 | 0-09 | 0-29 
i | a ars eT — | — | 668 | 6-28 
Giel a. . . | Cer — — | 0-07 | 0-24 
4.20} ,, » » | O18) — — | 0-06 | — 
P| eae | — — | 0-036 | 0-22 
5 | Tapped : | mg } | 
5.45 | 1st ladle --| 0-12 — | 0-040 | 0-039 | 0-63 
5.50 | 2nd ladle ..| 0-12 | — | 0-040 | 0-040 | 0-60 
5.55 | 3rd ladle 0 0 0-040 | 0-46 


09); — | +044 





citric acid solubility no fluorspar is used. The bath 
is kept under control at this time by frequent samples. 
The manganese content of the bath is very exceptionally 
below 0-2 per cent.; if necessary, ferro-manganese is 
added to increase it to that figure. The steel is finished 
under a creamy slag, and the manganese content of the 
bath frequently rises a few points. 


The charge is tapped into three 75-ton or 85-ton 
ladles, usually amounting to 230 tons. These casts are 
of a reasonably close though not identical composition. 
When required, sufficient anthracite is added to raise 
the carbon not more than five points. In normal 


Average Balance Sheet. 
Cwt. per 


Ton of 
Ingots. 
Mixer metal a3 aue aa dea 15-40 
Pig iron ... see ae au ied 0-52 
Broken moulds | as 
Cast iron f ‘ial 0-62 
Mill scrap aa re aad 206 2-74 
Pit scrap aaa a Jaa ded 0:70 
Ferro-manganese, &c. ... aoe Pe? 0-20 
Oxides... ode ee ree ea 3°27 
Limestone awe Sea ree te 1-96 
Lime aka noe aa oe des 0-25 
Pit scrap made ... oa = ae 0-70 
Basic slag gee ee aes axa 3-50 
Basic Slag Analysis. 
Per cent. 
Silica aes -=4 rt ree ‘ee 11-5 
Tron eer eae meg aaa ee 10-4 
Lime wie ad daa dae «we «=—6 BSD 
Phosphoric acid... ae és éag 15-41 
Citric acid 
solubility aaa aaa ce -. 91-0 


Ingot Output and Coal Consumption. 


250-Ton 300-Ton 
Furnace. Furnace. 
Output of ingots : Tons. Tons. 
Weekly ats wee te 1853 1971 
Per hour* be as Pee 12-0 12-8 
Per hour per 100 sq. ft. of 
bath area*® ... a eae 2-1 2-0 


* Neglecting the week-end charge. 


Coal consumption per ton of 


ingots : Cwt. Cwt. 
Excluding heating up me 3-45 3°35 
Including heating up ree 3-62 


Coal used per furnace per hour 2-0 tons 


Best 12 months’ coal consump- 


tion : Cwt. 
Excluding heating up Te 3°25 
Including heating up Pee 3 38 


The blastfurnace gas used at week-ends whilst burning 
out the producer gas mains is equivalent to 4 lb. of coal 
per ton of ingots made during the week. 


working this is exceptional. When necessary one or 
two ladles of carbon steel can be cast, and the bath 
allowed to lose its carbon before tapping the remainder. 
The normal difference in the bath between the first and 
third ladle is not more than one or two points of carbon. 
Manganese is usually added to the ladle as ferro- 
manganese and silico-manganese, although half the 
manganese is added to the bath shortly before tapping 
in the case of high-manganese and some other steels. 
Any silicon is added as silico-manganese, and no alu- 
minium is used. The steel retains 90 per cent. of the 
carbon and manganese added and all the silicon after 
the first 0-02 per cent. added, except in the case of 
certain very soft steels which lose about 5 per cent. 
more manganese, and the first 0-03 per cent. approx. 
of silicon. Above are given details of two typical 
charges, average outputs, and coal consumptions. 

Owing to the bad state of trade, the shop did not 
work normally during the second half of 1930, the 
furnaces using direct blast-furnace iron during part 
of the time. For this reason, the figures shown relate 
to 1928, 1929, and the first six months of 1930. In 
the case of the 300-ton furnace, the first few weeks of 
the starting-up period, covering the first 7,500 tons, 
are eliminated. 

Casting Practice—The 75-ton and 85-ton steel ladles 
are lined with firebrick in two linings, a safety lining 
of 2 in., and a wearing lining of 44 in. halfway up and 
24 in. to the top. The number of charges on one lining 
with no doping or patching between heats is 24. This 
is due to there being no slag run into these ladles. 

One stopper per ladle is used, and the steel is run 
through a |-in. firebrick nozzle with a 1%-in. magnesite 
ring in the top. It was found impossible to run 75 to 
85 tons of steel through a firebrick nozzle without the 
speed of teeming becoming much too great through 
wear, causing cracked ingots. The nozzle used, main- 
tains a reasonably slow speed throughout, the fire- 
brick opening out to the size of the magnesite ring as 
the head of steel in the ladle drops. This ring 
then regulates the teeming speed, with little wear and 
without causing an excessive slowness at the end. It 
has been found that a smaller ring often closes up 
entirely, leaving an unreasonably large skull in the 
ladle. The heat of the steel is such as will usually 
leave only a small plate in the ladle. Steel which is too 
hot produces inferior ingots. The maximum teeming 
speed without causing cracked ingots is 120 sec. for a 
6-ton ingot and 200 sec. for a 10-ton ingot.. This 





speed is approached as nearly as possible, as teeming 
which is too slow causes its own troubles in the ingots 
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44-TON ELECTRICALLY-DRIVEN TRAWL WINCH. 


BY MESSRS. CLARKE, CHAPMAN AND COMPANY, LIMITED, ENGINEERS, GATESHEAD-ON-TYNE. 


CONSTRUCTED 





—splash and lap in particular. This interesting subject | 
has been more fully dealt with by Mr. Jackson, one 

of the author’s assistants, in a paper read before the 

Lincolnshire Lron and Steel Institute in 1930. 

Steel that tends to rise in the moulds is set by the 

addition of a small quantity of “ alsimin”’ to the top 

of the ingot while teeming, when 4 to 6 in. from the | 
top. This sets the top, which domes slightly. A little } 
up-running is done for some special slabs, but most | 
of the steel is down-cast. Most of the ingot moulds are 

made with the small end up and are 6 ft. 6 in. to 7 ft. 

long, but with only 1 to 2 in. taper. The standard 

moulds are of 6 ton and 10 ton capacity, without any | 
special top, but there are also 6, 10, 12, 15, and 20 ton | 
ingot moulds with composition tops, and a few large | 
moulds big-end-up, with composition tops. 

All moulds are examined and brushed between heats, 
and sprayed while warm with graphite wash by means 
of a compressed-air sprayer. If cold, they are smoked 
by burning tar. The moulds stand on dished bottoms, 
and are provided with splash cans to minimise as much 
as possible the splash caused by slow teeming. After 
teeming, the ingots are allowed to stand for 2 to 4 hours 
in the moulds before being taken to the stripper shed, | 
where the moulds are stripped and set in one operation. 
Careful records are kept of the life of moulds and the 
condition of the surface of the ingots. 

The author’s object has been to describe modern 
steelworks practice as carried out in Great Britain, 
which will bear comparison with any modern practice 
elsewhere. He hopes that the information given will 
be of interest, and will lead to the more open interchange 
of information than has been possible in the past. He 
is indebted to his employers for permission to publish 
the data and information contained in the paper. 


SHIPBUILDING IN Spaty.—A report of the Spanish 
Naval Construction Board, issued recently, states that 
two mail and passenger steamers, each of 14,000 tons and 
equipped with an aircraft landing deck are among the 
vessels now under construction in Spain. The aircraft 
are intended for facilitating the shipment and despatch 
of mails. Among other activities, the Board is con- 
structing two warships to replace those recently ceded 
to the Argentine Government, while two further vessels 
are being built for Uruguay. 





INSTITUTION OF MINING AND Metatturey.—The 
Gold Medal of the Institution of Mining and Metallurgy 
has been awarded to Dr. Charles Camsell, Deputy 
Minister of Mines and Industries of the Dominion of 
Canada, in recognition of his zeal and ability in promoting 
the development of the natural resources of the Dominion. 
The Consolidated Gold Fields of South Africa, Limited, 
Gold Medal has been awarded to Mr. C. W. B. Jeppe for 
his researches in mine ventilation at great depths, and 
for his paper, “ Ventilation at the Crown Mines, Wit- 
watersrand.”’ The Consolidated Gold Fields Premium 
of 40 guineas has been gained by Mr. E. G. Lawford, 
for his ‘“‘ Notes of Some Stoping Problems in Mexico,”’ 
and the William Frecheville Student’s Prize of 10 guineas 
to Mr. W. H. Wilson for his paper, ‘‘ Bottom Slicing 
Applied to Mining a Large irregular Replacement 
Deposit in Limestone.” 


44-TON ELECTRICALLY-DRIVEN 
TRAWL WINCH. 


Tue remarkable development in the employment 
of oil engine propulsion for sea-going vessels, which 
has taken place in recent years, has led to a concomitant 
development of electrically-driven ship auxiliaries. 
Messrs. Clarke, Chapman and Company, Limited, of 
Gateshead-on-Tyne, who have so long been associated 
with steam-driven auxiliaries, have taken a prominent 
part in this development, and an example of the extent 
to which it has been carried is furnished by the above 
figure, which shows a 44-ton electric trawl winch sup- 
plied by them for the motor trawler Corte Real. In 
the initial stages of the development of electrically 


| driven deck machinery, difficulty was experienced in 


simulating the flexibility of control and stalling proper- 





ties, of steam winches and windlasses by electrical | 


means, but this large trawl winch, which necessarily 


| has to meet very onerous conditions, illustrates how 


successfully those difficulties have been overcome. 


The Corte Real, which was recently launched from | 


the Southwick Yards of Messrs. R. Thompson and 
Sons, Limited, of Sunderland, for Portuguese owners, 
is stated to be the largest Diesel-engined trawler afloat. 


She is 230 ft. long, with a deadweight capacity of | 


1,550 tons. Her fuel oil capacity is large enough to 


| 





fitted with larg diameter rollers, running on ball 
bearings, which guide the rope on to the drums. The 
space between the rollers is slightly greater than the 
diameter of the rope. The position of the rollers in 
relation to the drums is controlled by a rack at the 
front of the machine, and a double-purchase gearing 
operated by the lower handwheel, which can be seen 
at the centre of the machine in the figure. The rack 
pinion may be thrown out of gear, so that the hand- 
wheel and gearing remain stationary when letting go 
wires. The pinion is controlled by the small lever, 
which can be seen above the handwheel in the figure. 
Double-type warping drums are fitted to the extended 
end of the main shaft and whipping drums on the 
second motion shaft. The extended shafts are carried 
in independent supporting brackets. The centres of 
warps are 21 ft. 6 in. apart. 

The winch is capable of exerting a pull of 2} tons 
off the top layer rope from each barrel at 175 ft. per 
minute ; that is, a total pull of 43 tons. The motor, 
of the enclosed ventilated marine type, develops 
95 h.p. at 585 r.p.m. The light load speed is 1,150 
r.p.m. It is a compound-wound machine, and is 
connected to a 220-volt direct-current circuit. It is 
operated from a reversing drum-type master con- 
troller connected to a contactor gear. The controller 
is operated by a hand wheel, and is fitted with an 


enable her to remain at sea for four or five months at | electrical reverse relay to prevent the operator from 


a time with only one bunkering. The introduction of 
motor-driven vessels for deep-sea trawling led to a 
demand for electrically-driven trawl winches, and 
Messrs. Clarke, Chapman and Company have supplied 
machines of this type to such boats as the St. Martin 
Legasse, and her four sister ships. 
led to the fitting of the large electric trawl winch, 
which we illustrate, to the Corte Real. 

The winch has two loose barrels operated by cast- 
steel clutches, which have square seatings on the shaft. 
Each barrel is 1 ft. 7 in. in diameter, with flanges 


| 
| 
| 
| 


Their success has | 


swinging through the off-position until the motor is 
stopped. The relay does not prevent inching. A 
pilot lamp indicates when power is on the gear. The 
contactor gear incorporates a torque limit relay which 
is arranged to trip at just below 150 per cent. full load 
current, and automatically to reset when the current 


| drops below approximately 75 per cent. full load 


| current. 


| resistance. 


3 ft. 11 in. in diameter, and has a length of 3 ft. 0} in. | 
The barrel hubs are of cast-steel, are cleaded with wood, | 


and are fitted with gunmetal bushes. The flanges are 
made from mild-steel plate. Each barrel is capable 
of holding 800 fathoms of 67 mm. circumference wire 
rope. The barrels are controlled by Ferodo-lined 
screw-operated band brakes, of which the arrangement 
will be clear from the figure. The main barrel shaft is 


The torque limit relay trips all contactors 
when it operates, except the one that inserts full series 
In this way it limits the stalling current 
to a value of approximately 75 per cent. full load 
current. The foot brake already referred to is mechani- 
cally interlocked with the foot brake switch, so that 


| when the foot brake is operated all contactors but the 


first are tripped, thus cutting down the current on 


|the motor to approximately 75 per cent. full load 


fitted with a double helical cast-steel spur wheel, | 


which is driven by a pinion on the second-motion shaft ; 
the latter is carried across the full length of the machine. 
This shaft is driven by an enclosed worm gear, having 
a phosphor-bronze worm wheel with a cast-iron centre. 
The worm is forged solid with its shaft, which is 
connected to the motor through two Croft multiflex 
all-metal flexible couplings. A Ferodo-lined foot- 


| which the master controller has been left. 


current. When the foot brake is released, the con- 
tactor gear automatically resets itself to the step on 
The gear 
gives six speeds in either direction, the first of which is 
a creeping speed for tightening-up ropes, whipping, 
&e. 








OvutTBoaRD MotTor-Boat REecorps.—Messrs. John I. 


| Thornycroft and Company, Limited, of Southampton, 


operated brake of the calliper type is fitted to the | 


worm shaft, and is interconnected with a brake switch, 
so that the winch can be operated in much the same 
way as a steam winch when the net is being lifted on 


have recently been informed by Messrs. Impresa Forniture 
Industriali, of Milan, that a boat equipped with one of 
their Laros out-board motors has achieved a new world’s 
record speed of 52-61 miles per hour on Lake Garda. 
Another new record, of 47-49 miles per hour, for Class © 
boats, was obtained by a vessel also furnished with a 
Laros motor. Both of these craft were fitted with 


board. These arrangements will be clear from the | Thornvcroft propellers, of which a considerable number 


figure. 


A rope guide is fitted at the front of the winch, | have been utilised by the firm in question. 
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JAPANESE WIND TUNNELS. 


For many years aerodynamical research, on 
liberal lines, by no means restricted to problems 
of immediate application to aeronautics, has been 
actively prosecuted in Japan. Under the guidance 
of an advisory council, laboratories are operated in 
conjunction with the naval and military authorities, 
and an aeronautical research institute is attached 
to the Imperial University at Tokyo. In addition, 
the organisation of research embraces a number of 
aircraft firms, the more important of which own 
private laboratories equipped with modern appa- 
ratus. The wind tunnels are, of course, the essential 
items of all these establishments, and their design 
and operational technique are of corresponding 
interest, not only as reflecting the trend of scientific 
expansion in Japan, but also in relation to the com- 
parable practice of other countries. Such incidental 
aspects of Japanese research derive, indeed, a 
particular significance from the fact that the wind 
tunnels have mostly been built within the last few 
years. Of the installations which were in commis- 
sion in 1923, all but two were destroyed by the 
earthquake of that year. The subsequent construc- 
tion of six tunnels has provided an opportunity 
to introduce larger sizes and higher wind speeds 
than were previously available. All the tunnels 


Fig.1. €Le vation. 
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The inconvenience of the sealed experimental 
chamber in the Eiffel type of tunnel and the loss 
of energy involved by the low velocity of the return 
flow led to the development, under Prandtl, of 
the Géttingen type of wind tunnel, in which 
the air is contained by an inclosed circuit, unbroken 
except at the open jet. For greater facility of 
access to the jet the return duct is frequently below 
the level of the laboratory floor. Alternatively, the 
circuit may be arranged in a horizontal plane ; but 
since a fair amount of lateral manceuvring clearance 
is required at the jet, the long parallel limbs of the 
tunnel must in this layout be centred farther apart, 
so that the structure covers rather more floor space. 

Among the six recent Japanese wind tunnels 
which are all of the Gottingen, open-jet closed- 
return, pattern, both these modes of construction 
are represented. A typical example of the vertical 
arrangement, installed at the Tokyo Imperial 
University, is illustrated by Fig. 1. The tunnel is 
constructed, for the most part, of ferro-concrete, 


is atmospheric, it follows that the pressure is above 
atmospheric throughout the enclosed portions of 
the tunnel. The air pressure in the chamber imme- 
diately downstream of the honeycomb, measured 
at a hole in the tunnel wall, serves, after direct 
calibration, as a measure of the jet velocity, and is 
further utilised to operate an automatic control 
over the speed of the fan driving-motor. In the 
Tokyo University Tunnel, a maximum wind speed 
of 180 ft. per second is attained in a 4-9 ft. diameter 
jet, with an expenditure of 100-h.p. With the 
exception of horse-power, which is on the low side, 
these are about average values for the recent 
| Japanese tunnels. Actually, the range of jet dia- 
| meters is from 4 ft. to 8 ft., and of maximum wind 
speeds from 150 ft. per second to 200 ft. per second. 
The tunnels are thus of about the same capacity, as 
| Fegards size of model, as those at work in this 
|}country, but the speeds developed are appreciably 
|higher. The importance of jet diameter on power 
| absorption is rather strikingly illustrated by a 





1 2-25-——>y91 10 »4«-——3:00-——-- 4-1: 50->¢-—--3 50 —---- >} 
| 


which proves to be a suitable medium, especially | comparison of the 8-ft. tunnel of the Japanese Navy, 
for its qualities of air-tightness, freedom from |and the Mitsubishi Aircraft Company’s 6-ft. 6-in. 
vibration, and adaptability to the changes of cross- | jet. Both are fitted with eight-bladed fans, and, 
sectional shape which occur in the neighbourhood | as regards the circuit, are of much the same dimen- 
of the fan and air-gaps. For the discharge nozzle | sions; yet, the 8-ft. jet at 164 ft. per second, 
and collector, which call for considerable precision | requires 400-h.p., whilst the 6-ft. 6-in. jet at 200 ft. 
las regards shape, sheet-metal is preferred. The | per second, takes only 200-h.p. The position of 
|the fan, in relation to the circuit, is a feature of 
|importance, affecting the character of the airflow 
at the jet, with regard to which some divergence 
of opinion exists. In Japanese practice the posi- 
tion shown in Fig. 1 predominates, differing from 
the original Géttingen design, in which the fan 
was located in the same limb as the collector. One 
of the Japanese Military Air Service tunnels is 
noteworthy in this and certain other respects. 
Actually, it is a preparatory tunnel, intended for 
research on wind tunnel design, and, in addition 
to having the fan in the collector limb, is provided 
with a perforated diffuser surrounding the collector 
flare. Instead of being parallel, its longer limbs 
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are splayed at an angle giving a long cross limb up- 
stream of the nozzle so as to avoid two right-angle 
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are, however, of the open-throat pattern ; and, as 
regards the new ones, exhibit a marked similarity 
in all essential characteristics. They offer, con- 
sequently, less in the way of variety than of 
technical ingenuity, and are distinguished rather 
by evidences of European influence than by novel 
principles of design. It should be remarked, 
however, that somewhat extensive additions to 
the Aeronautical Research Institute at Tokyo 
Imperial University have been in progress during 
the last year or two. The latest equipment 


includes a wind tunnel with a speed range up to| 


200 ft./sec. in a working section over 9 ft. diameter, 
and an enclosed tunnel designed to reproduce the 
atmospheric conditions encountered at altitudes up 
to 6,000 ft. No further details of this very recent 
apparatus are so far available, and the present 
article relates to Japanese wind tunnels which 
have been in commission for some considerable time. 

In the earlier forms of open jet tunnel, associated 
with the name of Eiffel, the working section of the 
wind stream is situated at the throat between a 
rather sharply converging inlet channel and a 
gradually diverging outlet cone. Air is drawn 
through the apparatus by a fan at the exit and 
returned to the intake through the room containing 
the tunnel. Under these conditions, the air in the 
high-speed jet is at a somewhat lower pressure than 
that of the return flow, necessitating the inclosure 
of the jet in a sealed chamber, in which all experi- 
mental measurements must be conducted. The 
tunnels which survived the Japanese earthquake 
are both of this type. One at the Naval Research 
Laboratories which adheres closely to Eiffel’s design, 
has a jet 4-1 feet diameter and runs at speeds 
up to 164 feet per second. The other, a somewhat 
larger but slower jet belonging to the Military Air 
Service, is slightly modified as regards the housing, 
which takes the form of a cylindrical chamber 
faired at both ends. 


bends in rapid succession. 

The principle of the open jet, which was developed 
and is widely favoured in Continental aerodyna- 
mics, is in marked contrast with the inclosed wind 
tunnels of British laboratories. In the latter type, 
air is drawn along a continuous tube and returns 
to the faired inlet through the room containing 
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circulation of air is produced by a four-bladed, 
wooden fan of the air-screw type directly driven by 
an electro-motor mounted outside the tunnel. |the tunnel. From the point of view of steadiness 
Immediately downstream of the fan is a system of | and uniformity of the air flow, the inclosed tunnel 
radial vanes designed to remove the rotation im- | is very successful, although the attainment of these 
parted to the airstream during its passage through | qualities involves some sacrifice of efficiency, con- 
'the fan. The air passes along a gradually diverging | venience, and compactness of structure. In these 
|channel and is deflected through two right angles | last respects, the open-jet return-flow tunnel is 
in succession by guide blades of aerofoil shape | manifestly at a great advantage. The kinetic 
arranged in cascade formation. A honey-comb of | energy of the air, instead of being dissipated, is 
| small, thin-walled cells serves to strain-out diagonal | largely returned from the jet to the circuit. The 
| velocity components and large eddies, and the air | power ratios of the Japanese tunnels, indeed, are 





|is thus delivered to the nozzle in a uniform condition | two or three times as good as those of comparable 
as regards magnitude and distribution of velocity. | inclosed tunnels. Undoubtedly, however, the major 
From its situation at the maximum cross-section | appeal of the open jet lies in the accessibility of the 


of the tunnel, the honeycomb offers a low air 
resistance and accomplishes its purpose with the 
minimum loss of power. The rapid contraction of 
the stream in the nozzle has the effect of greatly 
reducing the irregularities of flow in the jet by 


of the tunnel, and, further, allows a high wind speed 
to be utilised for experiments, whilst keeping the 
friction losses in the duct reasonably small. The 
nozzle terminates in a short, parallel cylinder of 
circular section at which the jet is discharged across 
the gap into the bell-mouthed collector. Provision 
is made for adjustment of the collector, as regards 
both direction and axial position, so that the jet 
may impinge concentrically on to the flare and, 


varied to accommodate models of unusual length, 
and permit the proportions of jet which result in the 
most satisfactory air stream to be ascertained by 
direct experiment. The collector is a loose fit in 
the concrete duct downstream, and through the 
annular leak at the junction air entrained by the 
jet during its passage across the gap flows out. 








The section of the jet at the nozzle is the smallest 
of the entire circuit; and since the pressure here 


comparison with those present in the enclosed part | 


also, so that the length of the open jet may be | 


|air stream. Models under test in the Japanese 
tunnels, being exposed on all sides, are readily 
subject to modification of form and optical methods 
of experiment. The necessity for arranging the 
passage of model supports through tunnel walls 
is avoided, and the delays, incumbent in the fact 
that inclosed tunnels cannot be operated over the 
frequently lengthy periods during which models 
are being mounted for test, are appreciably reduced 
in the case of the open-jet type. Here the model 
may be rigged up on a frame and moved into the 
tunnel gap as required. Two or more frames being 
available for different models, testing and modifica- 
tions may proceed alternately on a sufficient number 
of models to allow the tunnel to be kept in almost 
| continuous operation. 

| These decidedly favourable features of the 
Géttingen type of tunnel were formerly offset to 
some extent by the difficulty of securing uniformity 
of velocity at the jet as regards distribution, direc- 
tion, and freedom from fluctuations. Nowadays,. 
; however, by careful adjustment of the deflecting 
vanes, nozzle and collector, frequently under the 
| guidance of preliminary experiments on a small 
‘scale tunnel, irregularities over the central half of 
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the jet can usually be reduced within permissible 
limits of accuracy. In the case of the Tokyo 
University Tunnel, for example, the wind speed is 
uniform within 1 per cent. over the central 80 cm. 
of the jet for a considerable axial distance down- 
stream of the nozzle, whilst a recent determination 
showed that the horizontal direction of flow was in 
error by only 0-1 deg. One result of markedly 
successful deflecting vanes and straightening devices 
is that each element in the air stream tends to adhere 
to the same path relative to the tunnel boundaries. 
A deleterious possibility arising out of this condition 
is that the wake of a model may extend around the 
whole circuit and reduce the speed of the air actually 


impinging on the model appreciably below the | 


nominal. A more serious trouble which has been 
known to affect open jet tunnels takes the form of 
violent pressure pulsations. The cause of this 
phenomenon, somewhat analogous to the generation 
of vibrations in an organ pipe, is, as yet, imper- 
fectly understood, but it has been ascribed, with 
some plausibility, to an alternating inflow and 
“spilling out” of air round the mouth of the 
collector. The resultant waves of compression and 
rarefaction are regenerative, so that under favour- 
able conditions the pulsations may become very 
violent. Air leaks downstream of the collector, 
such as are provided in the later Japanese wind 
tunnels, are found to have a beneficial effect, but 
the design of the collector flare and the relative 


dimensions of the nozzle and collector also exert 


important influences. 

The procedure of wind speed control is largely 
the same for all types of wind tunnel, the difference 
of pressure of the air at two positions in the circuit 
where the velocity is widely different being used as 
a measure of the square of the speed. During a 
model test, the product of air density and velocity 
squared is maintained constant so that force 
measurements are not affected by change of air 
density. For cooling experiments, however, the 


return-flow tunnel is at a disadvantage, since the | 


same air, being continuously circulated, rises in 
temperature for a long period. Provision against 


this contingency is made, in the Japanese tunnels, | 


by ducts leading to the open air, which may be used 


as an alternative to the normal circuit of the tunnels. | 


The Géttingen type of wind tunnel, although to 
some extent still in the experimental stage, is tend- 


ing, in Great Britain and America, towards the same | 


popularity as it already enjoys in Germany and 
Japan. The report for 1929 of the Aeronautical 
Research Committee refers to various wind tunnels 
of the open-jet return-flow pattern projected for 
this country, and several similar plants are already 
in operation in the United States. Whilst, however, 
the incorporation of the open-jet principle is 
increasingly marked, an important departure from 
the strict lines of the Géttingen design may be 
noted. This consists of a double, as distinct from 
a single, return-flow circuit—a modification which 
should more than compensate for a somewhat 
larger initial outlay by improved distribution across 
the airstream, resulting from the symmetrical dis- 
position of the return ducts with respect to the open 
jet. 
is the propeller research tunnel at Langley Field, 
Va., in which wind speeds up to 110 m.p.h. are 
achieved with a jet 20 ft. in diameter. Apparatus 
on so large a scale is a particularly valuable asset 
in airscrew design, since it allows the detailed per- 
formance and cooling of full scale aero engines to 
be investigated with laboratory accuracy under 
conditions closely approximating to those realised in 
flight. It is matter for s: tisfaction that a 24-ft. 
open jet is among the new tunnels contemplated 
for this country. 

Whilst wind tunnels are utilised nowadays in an 
extended range of physical research, their primary 
function is still the measurement of aerodynamic 
effects on aircraft models and components. The 
general analysis of the wind wrench demands the 
measurement of three forces and three moments. 
The apparatus and technique by which these six 
components are derived depend to a certain extent 
on the type of wind tunnel, but the main principle 
of balancing the forces and moments against dead- 
weight loading has hitherto been almost universally 
accepted as providing the most satisfactory com- 


A notable example embodying this principle | 


bination of accuracy and reliability. Much ingenuity 
has already been directed to the conirivance of 
compact forms of balances enabling forces and 
moments to be rapidly determined with a single 
mounting of the model, and in view of the con- 
tinued development of wind-tunnel design, that of 
auxiliary apparatus can by no means be regarded 
as having reached finality. Closely bound up with 
the practice of force measurement is that of support- 
ing the model under test, since the desideratum of 
utilising connections to the model for the dual pur- 
pose of sustaining it and transmitting forces to the 
balances offers obvious advantages in the reduction 
of parasitic aerodynamic forces involving corrections. 

The methods adopted in the Japanese labora- 
| tories represent a high standard of achievement 
and warrant a brief commentary on their outstand- 
ing features. Separate balances for the measure- 
| ment of the various forces and moments are mounted 
|on knife edges, on the top of a massive steel rect- 
/angular framework which, when moved into posi- 
tion, embraces the tunnel jet leaving the model 
exposed to the air stream. From appropriate points 
on the balance levers the experimental model is 
suspended, in such a manner that its freedom is 
adequately restrained, by fine steel wires, which 
combine a low aerodynamic interference with a 


Fig.2. 
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| 

| high resistance to elongation under the loads 
|imposed by the test. Fig. 2 shows diagrammatic- 
|ally a model aerofoil suspended from the balances 
|and arranged for the measurement of lift, drag, and 
| pitching moment. The aerofoil is inverted so that 
| the lift force acts downwards to suit the overhead 
| balances. In the centre of the span a projecting 
| sling secures the model from oscillation in yaw and 
| facilitates the measurement of pitching moment. 
| With the arrangement shown, balance A measures 
| drag, the sum of the loads on B and C is the lift, 
| whilst the difference of B and C is a measure of 
| the pitching moment. For the particular case of the 
aerofoil illustrated, with its span normal to the wind 
| direction, only three components require measure- 
ment, and for the sake of clarity, arrangements for 
determining the other three components are not 
‘shown in the figure. It will be evident, however, 
| that if balance B is in two parts capable of being 
| joined or separated at will, the difference between 
_the readings on B and B! is a measure of the rolling 
;moment. Similarly, if A is in duplicate and con- 
nected to each end of the span, instead of to the 
|middle only, yawing moment can be determined. 
| Finally, if an end of the aerofoil is connected, by 
|a wire parallel to the span, to a fourth balance in a 
similar manner to that in which the centre of the 
leading edge is shown connected to balance A, a 
means of measuring lateral force is provided. The 
additional constraint provided by the complete rig- 
up replaces the constraining attachments to balances 
B and C, shown in Fig. 2. The angle of incidence 
of the aerofoil is varied by raising or lowering the 
balance C, which is maintained vertically above the 
point of attachment on the tail by being mounted 
on a pantograph whose arms are centred vertically 
below the knife edges of balance B. 
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To the forces and moments measured on the 
model as rigged up for experime it, corrections 
must be applied for the aerodynamic effects of 
the supporting wires. Since airflow interferences 
between the model and the wires are mutual, the 
most accurate method of estimating the wires 
correction is to duplicate all the connections to 
the model and repeat a proportion of the measure- 
ments over the complete range of angular variation 
covered by the main tests. The error in angle of 
incidence d’ .> elongation of the lift wires under 
aerodynamic load is usually small enough to be 
neglected, but for work of the highest accuracy it 
may be measured by the aid of a beam of light 
reflected from a small mirror fixed to the model 
under test. The suspension arrangements described 
above are appropriate for models of complete aero- 
planes and, with minor modifications, to all ordinary 
wind-tunnel force and moment determinations. 

The supporting framework of the more recent 
designs of open-jet balances is capable of rotation, 
as a whole, about a vertical axis for tests on yawed 
models, and of being wheeled away from the gap 
for convenience of rigging operations. In all major 
respects, the Japanese balances are reproductions 
of those developed, in Germany, side by side with 
the Gdéttingen tunnels. The most important 
principle embodied, that of deriving all components 
from force measurements, is a necessary concomitant 
of complete wires suspension, and is in marked 
contrast to the earlier forms of balance designed for 
use with enclosed wind tunnels. The familiar 
N.P.L. type balance carries the model rigidly fixed 
to a. guarded spindle projecting upwards through 
the tunnel floor. Its distinguishing feature is the 
mounting of the whole balance on a single pivot, 
so that drag and lateral force can be measured 
simultaneously. Slight adjustments of this balance 
permit the determination of vertical force and 
moment about a vertical axis. A somewhat 
similar, but more complicated, balance capable of 
measuring six components simultaneously was 
designed, some years ago, for the 8-ft. tunnel of 
the Washington Navy Yard. In great measure, 
however, the practice of fixing models rigidly to 
a balance spindle (which must be of substantial 
dimensions to prevent excessive deflection under 
aerodynamic load) has fallen into desuetude from 
the uncertainty of the spindle correction inherent 
in this form of support. It is being replaced, in 
closed tunnels, either by partial wires suspension 
in combination with a pin-jointed connection to 
the projecting balance spindle, or complete wires 
suspension from individual balances conveniently 
situated on the tunnel roof, the latter being, some- 
what detrimentally, pierced for the passage of the 
wires. 

Recent British and American technical publica- 
tions evince an increasing recognition of the import- 
ance of reducing to an absolute minimum the aero- 
dynamic interference of the connections to models 
under wind-tunnel test. With the growing popu- 
larity of open-jets tunnels, an extended adoption 
of principles and methods analogous to those at 
present used in Germany and Japan may be con- 
fidently expected. Equally, however, with advances 
in wind-tunnel design, modifications of test practice 
will follow. This rather obvious deduction is, in 
fact, already anticipated by the case of the American 
20-ft. jet, which may be cited in conclusion as an 
interesting exception to the general trend in the 
direction of wire suspension. Here, on account 
of the large forces involved by testing full-size 
engines and airscrews, the balances employed are 
platform beam scales of very robust construction 
on which the aircraft under test is supported by 
streamline struts. The separate balances, at 
ground level, are readily manceuvred, and replace 
the overhead balances and framework of the 
Japanese tunnels, which are indeed, prohibited by 
the scale of the American installation. Good 
accuracy and sensitivity are claimed for this system, 
and its adaptation or replacement in future large- 
size wind tunnels will prove of considerable interest. 


O1L-REFINING Works, PorT MELBOURNE, AUSTRALIA. 
—We understand that a large modern plant for the 
refining of petroleum is to be erected by the Vacuum 
Oil Company, at Fishermen’s Bend, Port Melbourne, 
Victoria, Australia. 
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ELECTRICAL EQUIPMENT OF ROLLING LIFT BRIDGE ; WELLAND SHIP CANAL. 






































Brip@eE No. 4. 
SwItcH PANELS. 


Fia. 941. 

















INCOMING 


BripGE No. 4. 
LINE PANEL. 


Fie. 942. 


The bridge is controlled from a house on one side, 
by one operator only, the whole equipment being 
interlocked so that it can only be taken in proper 
sequence. In the case of emergency operation a 
man is required at both engines. The operator's 
house is on the west side of the bridge, and submarine 
cables pass thence under the canal to a small 


Roap GatE Moror ConTROL AND 





building on the east side. 
In the single-leaf bascule bridges and Bridges Nos. | 
4 and 6, the machinery houses on the rolling-lift | 


Fic. 943. BripGEr 





Main Moror ControLt PANELS AND 
RESISTORS. 


No. 4. 





























‘Fie. 944. Bripge No. 4. Oprrators’ RooM SHOWING CONTROL 
PEDESTAL. 
spans contain the operating machinery, main| petrol engine, which provides emergency power, 


motors, electric brakes and _ travelling-nut type 
limit switch. Control is effected from the operators’ 
house, which is a two-storey building of concrete, 
situated in all cases except Bridge No. 6, outside 
the track girder on the side towards the down- 
coming shipping approaching the lock. As previ- 
ously stated Bridge No. 6 is controlled from a house 
on the centre wall of the twin locks. The opera- 
tor is located in the upper storey, together with the 


the incoming-line switchboard, and the electric 
control gear. The lower storey contains the motor- 
control switchboard, the resistances and _ the 
550/220/110-volt transformers that supply power 
for the bridge control and lighting, where this is 
not taken from the lock substation. 

Current for the motors, limit switches, interlock- 
ing and control circuits, lighting, &c., is transferred 





from the fixed parts of the bridge to the moving 
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part by means of extra-flexible conductors, each 
conductor being insulated with 30 per cent. Hevea 
rubber, and covered with impregnated-cotton 
braid. The insulated conductors are so grouped 
together that those for the motor primary are 
separate from those for the secondary, and those 
fed from different voltage sources are grouped 
separately. Each group of conductors is protected 
by a galvanised flexible steel conduit, the ends of 
which are each attached to a steel box containing 
a terminal board to which the conductors are con- 
nected. Connections are thence made to the con- 
ductors in the rigid-steel conduits leading to and from 
the steel terminal boxes. One steel box is attached 
to the fixed part of the bridge supporting the 
rack, while the other is fastened to the web of the 
segmental girder. The flexible cables are hung so 
that they form a loop in a vertical plane parallel 
with the segmental girder, the loop having a radius 
of not less than 30 in., and no torsion coming on to 
the conductors. These arrangements are clearly 
shown in Figs. 894 and 895, on page 608 ante. With 
regard to cables generally, it should be mentioned 
that all lead-covered cables for 550-volt circuits are 
insulated for a pressure of 1,100 volts between the 
conductors, and those for the 220-volt control and 
110-volt lighting circuits are insulated for 550 volts. 
The insulation is varnished cloth, applied with an 
insulating compound having a mineral base. Wiring 


| located in conduits is insulated with 30 per cent- 
| Hevea rubber, and these wires are in all cases brought 
| out to suitable terminals. All lead-covered cables 
|are equipped with potheads and terminals, and 
| sealed against the entrance of moisture; they are 
| protected with galvanised-steel conduit. 

| The main motors used for opening and closing the 
|bridges are of the totally-enclosed three-phase 
induction type, with wound rotors, running at 667 
|r.p.m. when supplied with 550-volt current at a 
| frequency: of 663 cycles. Two motors, capable to- 
gether of supplying the maximum torque require- 
ments, are provided for each moving leaf. Since 
little or no end space is available for dismantling 
the motors, the frames and end brackets are split 
horizontally, so that the top half of the frame can 
be lifted off and the rotor and stator core lifted 
clear, without disturbing the lower half of the frame 
or the alignment. This feature has several incidental 
advantages which will be obvious. The insulation 
of the motors is in accordance with the American 
Institute of Electrical Engineers, Class B standard. 
The stator windings are designed to withstand a 
test pressure of 5,000 volts for one minute, the 
insulation resistance being not less than 2 megohms. 
In the case of the rotor, the insulation is required 
to withstand for one minute, either a test pressure 
of four times the maximum ring voltage plus 1,000 
volts, or else a pressure of 2,000 volts, whichever is 
the greater, the insulation resistance being not less 
than 0-5 megohm. The bearings are of the Hoffman 
roller type, and the motors are connected with the 
driven machinery through flexible couplings of the 
Falk-Bibby type. 

The theoretical requirements used in arriving at 
the bridge torque-load curves were taken as suffi- 
cient to move the bridge in the normal time when 
opening against normal wind, friction and inertia 
loads; or in twice the normal time for opening 
against abnormal wind, friction and inertia, as 
well as a possible load of ice and snow. For the 
single-leaf bascule bridges, of which Bridge No. 1 








described on. page 594, ante, is typical, the normal 


time for opening is one minute, from signal to signal, 
while for the double-leaf bascule bridge No. 4, 
described on page 662 ante, the normal time allowed 
is 14 minutes. The motors were designed to give 
a starting torque of 1-25 times the maximum 
bridge torque requirements, with a pull-out torque 
of 1-25 times the starting torque, in order to allow 
for slight variations in voltage drop and in individual 
motor characteristics. Each motor is provided with 
an overload relay in two legs of the primary circuit, 
and these are arranged to trip the motor if the current 
should rise to a value corresponding to a torque 
374 per cent. greater than the maximum indicated 
by the bridge torque curves. 

Although the frame sizes of the motors were 
determined more in accordance with the torque 
requirements than from considerations of heating, 
each motor was given a heating run for 20 minutes 
at a torque corresponding to the root mean square 
of the torque required to operate the bridge under 
the most severe conditions of loading, as well as 
an overload test at twice the above-mentioned 
torque for 5 minutes. The temperature rise in 
these tests was required not to exceed 55 deg. C. 
The resistances were required to be of such a 
capacity that any part could carry continuously for 
5 minutes, the root mean square current for the 
heaviest cycle of motor operation, the resulting 
temperature rise not exceeding 350 deg. C. 

The electrically-operated locks of Bridge No. 4 are 
operated by squirrel-cage type motors connected 
to the same supply as the main motors. Squirrel- 
cage motors are also used for operating the highway 
gates of all bridges, those for the rolling-lift bridges 
being supplied with current at 550 volts. The 
reversing of these motors, except in the case of 
one or two bridges, is effected by means of magnetic 
contactors operated by a master switch or drum 
controllers mounted on a gate-control pedestal in 
the operator’s room. Fig. 941, on page 692, shows 
the road-gate motor control and switch panels 
for Bridge No. 4. Allelectric brakes are of the 
motor-operated type, the motor being supplied at 
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550 volts and designed for continuous duty. It 
should, perhaps, be noted that these brakes, al- 
though rapid and positive in action, are not 
instantaneous and do not freeze on to the drum. 
Each rolling-lift bridge is equipped with two sets 
of electric brakes, viz., service brakes with the 
brake drum mounted directly on the motor shaft, 
and emergency brakes with the brake drum mounted 
on the differential countershaft. 

It was considered desirable to employ the same 
type of control gear for the operating motors of all 
the bridges, and, of the two types available, the con- 
tactor type was selected, rather than the drum type, 
since the latter would be out of the question for some 
of the larger and heavier bridges. Fig. 942, on 
page 692, shows the contactors on the incoming-line 
panel for Bridge No. 4, while Fig. 943, on the same 
page, illustrates the main-motor panels and resis- 
tors for this bridge. The control voltage used 
for operating the contactors is 220 volts, which 
has little effect on the switch contacts, while per- 
mitting the use of a small compact pedestal for 
the control of bridge locks, road gates, &c. The 
control equipment is interlocked so that it can only 
operate in a certain definite sequence in opening 
and closing. In the case of highway bridges, the 
sequence commences with the operation of the 
“magnetic flagmen ”’ provided to warn traffic that 
the bridge is about to be opened. The road gates 
may then be closed, those to the on-coming traffic 
being closed first, and the others when the whole 
of the traffic is off the bridge. The bridge locks 
can now be withdrawn, this operation also rendering 
power available to the main motor-control circuits. 
In the case of bridges at the canal locks, interlocking 
is provided between the bridge and the canal lock, 
so that the bridge cannot be operated until the canal 
lock gates are fully opened; neither can the lock 
gates be operated until the bridge is closed. To 
enable the interlocking arrangements to be by- 
passed in an emergency, by-pass switches are 
provided in glass cases, or otherwise sealed up, 
and the glass case or seal must be broken in order 
to operate them. 

The main-motor control is interlocked so that, 
at each extreme end of the travel, power can only 
be applied to move the bridge in the proper direction. 
Limit switches cut off the power from the motors 
and set the brakes when the bridge has reached 
either the nearly-closed or nearly-open positions, 
and in order to complete the opening or closing, 
the operator must move his master switch to the 
off position to reset the equipment, and then 
use a pedal switch to by-pass the limit switch ; he 
can then move his controller in the proper direction 
for opening or closing the bridge. When the bridge 
reaches the fully-open or fully-closed positions, the 
limit switches cut off the power and apply the 
brakes. It may be mentioned, however, that if 
in opening the bridge the operator closes the pedal 
switch before the bridge has reached the nearly-open 
position, the bridge will continue to move to the 
fully-open position before being stopped by the 
limit switch. In opening, the full torque is available 
up to the fully-open position, and this is also the 
case in closing, except that between the nearly- 
closed and fully-closed positions only limited torque 
is available to seat the bridge. The emergency 
brakes on all bascule bridges are automatically 
applied at the fully-open and fully-closed positions 
only, but they may be applied by the operator at 
any time, and when so applied, the power is auto- 
matically cut off from the motors and the service 
brakes are set. In the case of overload, current 





failure, &c., the equipmert can only be re-set by 
bringing the master switch to the off position. 
The first position on the master switch releases 
the electric brakes and closes the line contactor ; | 
the second position closes the directional contactor, 
and energises the motors with all the secondary 
resistance in circuit; there are five speeds under 
the direct control of the operator. With the maxi- 
mum load on the bridge, however, the motor speed 
is automatically reduced to half the normal-load 
speed. The reversing contactors are mechanically 
interlocked so that both cannot close together, 
and the line contactor is electrically interlocked 
with the reversing contactors, so that both the latter 
must be open before the line contactor can close. 





Where a bridge serves for an electric railway 
crossing, trolley pans are provided which break the 
current in the overhead trolley wire at each end of the 
bridge. The part of the trolley wire on the bridge 
between the trolley pans is energised by a magnetic 
contactor mounted in a box on a trolley pole near 
the bridge approach. This contactor is de-energised 
when the bridge locks are fully withdrawn, and the 
part of the trolley wire on the bridge is thereby 
rendered dead while the bridge is being operated. 
A switch is also provided to cut current off the 
trolley wire on the bridge, to prevent accidents to 
workmen engaged on repairs, painting, &c. 

Sirens are provided at all bridges to give a general 
warning that the bridge is about to be operated, 
and these sirens are of sufficient power to be heard 
distinctly at distances of 1,500 ft., or more, under 
unfavourable conditions. Navigators are warned 
by red and green navigation lights mounted on 
the bridge, the green light showing only when the 
bridge is fully open and the red light at all other 
times. White pier lights are provided on the piers 
of bridges not located at the locks, both navigation 
and bridge lights being equipped with 180 deg. 8 in. 
Fresnel lenses. To inform the operator that the 
bridge floor is clear of traffic, push buttons are 
provided in convenient positions for operation from 
the floor level, and red lights are mounted on the 
roadway gate arms. Railway bridges are equipped 
with the prescribed railway signals, which are 
operated by an interlocking machine to ensure the 
proper sequence of railway controls in relation to 
bridge operation. The switches for operating the 
sirens and magnetic flagmen, the drum switches 
for the control of the road gates and bridge-lock 
motors, the switches for by-passing the interlocking 
in case of emergency, and those for the various 
indicating lights are all mounted on a control 
pedestal, while the disconnecting switches and 
fuses for the road gates are located inside the 
pedestal. Fig. 944, on page 692, shows the in- 
terior of the operator’s house of Bridge No. 4, 
with the control pedestal on the right. Under 
normal load conditions only one motor is used to 
operate the bridge, the other motor being dis- 
connected from the power supply, and its control 
panel rendered inoperative in order to save un- 
necessary wear on the equipment. The protective 
features for the electrical equipment for the bridges, 
provide against overload of the motors, phase 
failure, and phase reversal. Low voltage on the 
550-volt circuit opens the oil circuit breaker, which 
is of the trip-free type and cannot be closed in the 
case of low voltage, phase failure, phase reversal, 
or overload. All circuits are also provided with 
fuses for protection against severe overloads or short 
circuits. Fig. 945 on page 693 is a diagram showing 
arrangements adopted in the case of the single-leaf 
bascule Bridge No. 7, which is similar to Bridge 
No. 1, previously described in detail. 

Careful attention has been given to ensure 
adequate illumination of the machinery and oper- 
ating rooms and switchboards, oil lamps being 
provided for use in the event of a failure of the 
current supply. The floors of the bascule bridges 
at lock structures are not separately lighted, since 
adequate illumination is provided by the general 
lock lighting. The floor and approach spans of 
Bridge No. 4, an isolated structure, are lighted by 
four 300-watt lamps, in 8-in. two-way bow] refracting 
fittings on each approach span. The lighting 
units, of which there are four on each side, are of the 
pendant type, and are placed about 28 ft. above the 
floor of the bridge, so that they throw a beam along 
the roadway. Navigators are thus not affected by 
glare, and the height of the units above the roadway 
is such that no trouble is experienced by motor-car 
drivers from this cause. 


HINTS FOR COMMERCIAL VISITORS TO CANARY ISLANDs. 

-The Department of Overseas Trade, 35, Old Queen- 
street, London, 8.W.1, has published a memorandum 
compiled from data received from H.M. Consul at 
Teneriffe, entitled Hints for Commercial Visitors to the 
Canary Islands. As was the case with former pamphlets 
in this series, the memorandum contains useful informa- 
tion on such matters as routes, distances, fares, hotel 
accommodation, mails, telegraphic-cable and telephonic 
communications, land transportation services, language, 
weights and measures, duties and local taxes, and buying 


seasons. 








TORSIONAL VIBRATION AMPLI- 
TUDES OF MARINE DIESEL IN- 
STALLATIONS. 

By J. Lockwoop Taytor, D.Sc. 


Every Diesel installation has, as is well known, 
a number of “‘ critical speeds,”’ obtained by dividing 
the natural frequencies of torsional vibration by 
the appropriate divisors, depending on the number 
of cylinders, and type of engine. The calculation 
of the frequencies was referred to in a previous 
article ; the object of the amplitude calculation is 
to determine the actual stress due to torsional 
oscillation when running at a particular speed, 
and hence what margin must be allowed between 
the working speed and any important critical 
value likely to fall in its vicinity. In some cases, 
the amplitude at the actual critical speed may be 
required, as, for instance, when this must be passed 
through when manceuvring, and this requires a 
knowledge of the damping of the system. This is 
best obtained from actual experiment, although 
there are methods of estimating the damping co- 
efficient which are referred to later; even without 
this knowledge, it is possible to assess the relative 
importance of various criticals, as affected, for 
instance, by variation in firing order, and the 
permissible vibration stress, when the damping is 
known, is in any case a matter of judgment. 

The method of calculation proposed is one which 
shows the relation to the general theory of vibra- 
tions, and is closely analogous to that for flexural 
vibration (of ships) previously published,* differing 
in the former respect from other methods suggested. 
Briefly, it consists in extending the idea of the 
‘equilibrium amplitude ’’ (when subject to a force 
or series of forces) to a system without constraint, 
and then multiplying by the usual “ dynamic 
magnifier” to obtain the actual forced amplitude. 
The multiplier depends on the degree of resonance, 
and ultimately, when resonance occurs, on the 
damping, in the usual manner. 

Equilibrium Amplitude——When a shaft with 
attached masses is in equilibrium under the action 
of a series of couples applied at different points 
along the length, the curve of angular displacement 
(twist) may be analysed into a series of ‘‘ normal 
curves,” each corresponding to one of the modes 
of free vibration of which the system is capable. 
The simplest example is a uniform shaft, with 
uniform mass distribution, in which case the appro- 
priate analysis gives a series of the Fourier type. If 
all the couples are suddenly removed, the shaft is 
left vibrating, the amplitude of each mode being 
given by the appropriate normal curve. This 
may be termed the ‘equilibrium amplitude ” for 
the particular mode, due to the given system of 
couples. In the case of a shaft system constrained 
at any point, there will be a constraining couple in 
case the algebraic sum of the applied couples is not 
zero, while for a free shaft the reversed dynamic 
reactions, i.e., the inertia couples corresponding to 
the attached masses, must be regarded as the 
“ equilibrating ’’ couples. With this distinction, 
the cases of the free and constrained shaft may be 
regarded as similar, and the same formula may be 
applied to both. 

The expression for the amplitude of any normal 
mode, due to a couple Q applied at a point where 
the ordinate of the normal curve (to any con- 
venient scale) is 61, is 


gQTO86 
~ 497 =M 6 
T being the period of free vibration, @ the ordinate 
of the normal curve (to the same scale as 6") at 
any point, and M the moment of inertia of an 
attached mass. This may readily be verified by 
taking a simple example. 

In general, when there is more than one couple 
acting, the product Q 6 is replaced by = Q 6. 
the sum of the corresponding products for each 
individual couple, the vibrations due te each couple 
separately being superposed. It is convenient to 
take the scale of the normal curve such as to make 
the ordinate unity at some convenient point of 
reference, usually the point of maximum amplitude, 





a (1) 





* Trans. I.N.A., 1930, page 172. 
t e.g. Lewis, 4.S.N.A. and M.E., 1925. 
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and the quantity = M 6 may then be termed the 
“effective M.I.”’ of the whole system, for that 
particular mode of vibration, referred to the chosen 
point. The M.I. may be referred to any other 
point, amplitude @, by multiplying by i 

For the type of installation previously considered 


l 
=IM@#=M06?+M, 02 +m [cot beds 
0 





‘ 1 in2kl 
= MO¢ + M, 68 + m (5 + 52E ) (2) 


with the same notation (taking the fore end of the 
engine as the reference point), viz. :— 


M = MLL. of flywheel. 
M, = M.I. of propeller plus entrained water. 


m = M.I. of engine masses per unit reduced length 
of shaft. 

1, = reduced or equivalent length of crankshaft. 

I, = reduced length of shaft from flywheel to | 
engine. 

l, = reduced length of intermediate shaft, flywheel | 


to propeller. 
6, = amplitude at flywheel = (cos kl, — kl, 
sin k 1,). 


6, = amplitude at propeller = (- ~ sin k l, — 


M (cos kl, — kigsin kl,)) + My 
1 2 1)} i 





where 
k Pp J m. 
 @g NI 
2a 


T°’ where T = period of vibration. 


p 

N = modulus of rigidity. 

J = polar moment of inertia of shaft of standard 
diameter. 


The point of reference as given is actually the 
position of maximum amplitude for the secondary 
and higher modes of vibration, and for these the 


effective M.I. is of the order %. 


mode, a more convenient point of reference is 
the propeller, the effective M.I. being obtained 


from (2) by multiplying by 7? and the actual 


value is of the same order as M,, the M.I. of the 
propeller itself. 

Dynamic Magnifier.—The actual amplitude of 
forced vibration due to a pulsating couple is 
obtained from the equilibrium amplitude (1) by 


rer F 
being the natural, and F! the forced frequency ; 
Q is now to be read as the maximum value of the 
applied couple, and regard must be had to the 
relative phases of the various couples if more than 
one is acting. This means that the summation 
= Q 4 is now really a vector sum, but in practice 
this only applies to what are known as the “ minor ” 
criticals, the major criticals being such that the 
various couples are all in phase and the summation 
algebraic. 

Forces Acting.—The principal sources of torsional 
oscillation are :— 


(1) Variation in engine torque. 

(2) Variation in propeller resistance torque. 

The variation in engine torque depends on the 
shape of the indicator cards, type of engine and 
number of cylinders. The torque curve for a single 
cylinder may be subjected to harmonic analysis, 
and the following figures giving the amplitude of 
the various harmonics expressed as a percentage 
of the mean torque at 100 lb. M.I.P. have been 
deduced from Lewis’s results (loc. cit.). 

Order of 

harmonic 1.2. &.4 & € -¢-8& 6 & 
Percentage 240 220155 100 55 30 19 13 7 6 

In the case of the sixth and higher orders, the 
maximum harmonic torque variation occurs at 
mean pressures somewhat lower than 100 lb., and 
the figures given have been increased slightly on 
this account, but are still expressed as a percentage 
of the mean torque at 100 Ib. pressure. They 
apply to both two-stroke and four-stroke engines 
of the single-acting type, and are in general agree- 
ment with the figures given by Mr. R. Sulzer in his 
1930 I.N.A. paper. For four-stroke engines, half- 
orders may have to be considered, e.g., 14, 24, &c., 
and these may be interpolated. For four-stroke 
double-acting engines, the even orders are as given, 


For the primary 


multiplying by the usual factor, 


the odd orders practically vanish, and the half- 
orders are to be multiplied by ¥. 


stroke double-acting engines, only the even orders 
need be considered, and these are as shown. 

Apart from the effect of inertia of reciprocating 
parts, the above table gives directly the approximate 
torque variation for an engine of given type. Thus 
for a four-cylinder two-stroke, or eight-cylinder 
four-stroke, the main variation occurs four times 
per revolution, and has an amplitude of 100 per cent. 
of the mean torque, with harmonics of 13 and 6 
per cent. amplitude. An approximate expression 
for the inertia torque of a single cylinder is 


For two- 


ae .. | ee o. 
mcg OT ee ap 2@- 
at 7? ( ay 8m 8 4 z sin? 8 + 75 sin 38 + 


1 : , 
i, 50 4 6 + terms of higher order), 
where 





W is the reciprocating mass, 
w the angular velocity, 
r the crank radius, 
A the connecting-rod /crank ratio, 
| @ the angle measured from the top dead centre. 


| Actually, the only terms normally of importance 
| are those in 26, 30, the remainder being small in 
‘relation to the gas-pressure torque harmonics of 
|corresponding order. Where the inertia torque 
| must be considered, special consideration must be 
| given to the phase relationship. 

| As regards propeller-torque variation, this de- 
_ pends principally on the wake distribution. Analysis 
of some theoretical curves of Perring (Trans. I.N.A., 
| 1928) gives a harmonic variation of 12 per cent. for 
a single-screw vessel with rather extreme wake 
distribution. This is for a four-bladed propeller, 
the torque reaching a maximum four times per 
revolution, and probably represents the extreme 
limit of torque variation under normal conditions. 


TABLE I.—V1rsration AMPLITUDES. 


or 0-0107 radians maximum twist in intermediate 
shaft, of equivalent length 3,050 in. J = 552 in. 
The corresponding torque is 
(12 x 108 x 552) x 0-0107 __, ae 
3050 = 23,200 in.-lb. 

The stress is to be obtained by using the actual 
minimum diameter of the shaft, which is 5} in., 
giving 23,200 x " x (5-5)8, or 700 lb. per square 
inch. 

As a second example, calculate the amplitude of 
secondary vibration at 260 revs. For this type, 





k = 0-00875. 
0, = cos 1-619 — 0-173 sin 1-619 = — 0-221 
1 it ae 
=— 1,670 (sa087s sin 1°619 — 16,600 x o-221) 
= + 0-06 


M = (16,600 x 0+2212) x (1,670 x 0-06)? + (31-2 
x 103-5) = 4,050 Ib.-ft.? 

The mean torque of one cylinder at 100 Ib. 
M.I.P. is 1,500 ft.-lb., and the harmonic having a 
frequency of eight times the revs. is 13 per cent. 
approximately, as previously given, or 200 ft. Ib. 
The crank interval being 90 deg., the forces of this 
order are all in phase, so that the vibration ampli- 
tudes due to the separate cylinders are superimposed 
on one another. The product Q 6 in expression (1) 
thus becomes 5Q.6', Z representing the algebraic 
sum of the products for the separate cylinders, or, 
since Q is the same for each, Q 56!, Y 6! being the 
sum of the amplitudes at each cylinder, the ampli- 
tude at the fore end being taken as unity. (See 
Table I.) 

The actual equilibrium amplitude at the fore end 
(@= 1)is 

60 \2 


—--—- —_——— = ()- 18 radi 5 
tx at x 4050 0 -00018 radians, 




















CylinderNo. ..  .. «2 | 1 2 | 8 | 4 5 | ¢ | 7 | 8 | _ 
Distancez..  .. «. . ..| 11°6 | 84:7 | 57-8 | 80-9 10s | 127 150 | 173 
W@mcoske -. 2. 2. 2] 1.00 | 0-95 | 0-88 | 0-76 | 0-62 | 0-45 | 0-27 | 0-07 | 3 = 5-00 





A twin-screw vessel should show less variation than 
a single screw, and a three-bladed propeller should 
give less variation on a single-screw ship, but 
possibly more on a twin-screw vessel than one 
with four blades. Variations of the order of 10 per 
cent. have been deduced from torque measurements. 

Examples.—As an example, calculate the ampli- 
tude of primary vibration of the engine previously 
mentioned, due to + 10 per cent. propeller-torque 
variation (four per revolution) when running at 155 
revolutions. As in the previous article, on page 259, 
ante, 1, = 185; 1, = 19-8; 7; = 3,050; M, = 1,670; 
M = 16,600; m= 31-2; J = 552; alsok = 0:002565, 

6, = cos 0-475 — 0-0518 sin 0-475 = 0-8656 


1 f 312. : 
6, = — 1670 1. 0-002565 sin 0°475 +- 
(16,600 x 0-8656) | = — J1-9, 


From (2) the effective M.I. is 
16,600 x (0-8656)? + 1670 x (11-9)? + 31-2 








ra nal = 25% ( 
(92 5+ 001026 253,600, 
7 253,600 
referred to the fore end of engine, or ar 


ferred to the propeller, 7.e., 1,790 lb. feet?, which 
is observed to be only slightly greater than M,, the 
M.I. of the propeller itself. The amplitude at the 
propeller due to a torque Q is obtained by putting 
6= 6! = 1 in (1) above; Q may be taken as 
300 Ib.-ft., giving 
32 x 300 x (ss) 
a= a = 0-00144 (radians) 


This is the “equilibrium ’’ amplitude, the actual 
amplitude at 155 revs., i.e., a frequency of 620 per 
minute, being obtained by multiplying by a factor 
583) P 

a aa I, 583 being the natural fre- 
quency as previously calculated. This gives 0-010 
radians maximum amplitude at the propeller, which 
corresponds to 


f 9:010 xX (11-9 + 0-3656) 








bie 11-9 


and the magnified amplitude 


[Soom X (1985)7] _ 0-0018 


{(2080)? — (1985)? 
The maximum stress occurs between the flywheel 
and the last crank, and is given by 


d 
( 0-0018 x kx Nx xe 


d being the shaft diameter, 8-6 in. The value of 
this additional vibration stress is 810 lb. per square 
inch. 

Damping.—Due to various damping effects, the 
amplitude of forced vibration will be somewhat less 
than that calculated as described, and at the critical 
speed the amplitude will be entirely determined by 

the amount of damping. For the primary mode, 
ithe principal source of damping is the hydro- 
'dynamic braking effect of the propeller. Lewis 
| (loc. cit.) has proposed that this should be calculated 
| from model experiment data. 

| The differential equation of free vibration of the 
| propeller may be written in the form 


M! /d? @ » d6 
| g (Fa +p 0) + Cnt = 0, 


|C being a constant expressing the change in 
| propeller-resistance torque corresponding to unit 
_ change in the angular velocity of the propeller at the 
| Particular speed under consideration; M!? is the 
| effective mass of the whole system, referred to the 
| propeller, being slightly greater than the propeller 
| M.1., as previously noted. 

Comparing this with the standard form of the 
| equation, , 
d 6 d 
| aa +2K7 + Pe=0, 
| corresponding to which the exponential damping 


| factoris e~ Kt, and the dynamic magnifier at reson- 
Cg 

2M” 

| C may be expressed in known terms, as follows : 
|The torque corresponding to shaft horse-power H, 


| at R revolutions per minute is 33,000 aap 8 





“a : 
| ance Kr we obtain K = 
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5.250 —-. Reference to a standard series of — 1,400f-"-3, where f is the maximum vibration stress ; the “ bump” test, introduced during the war, to ensure 


R 
propeller experiments, such as Froude’s, gives the | 
relation torque « R”, where n is an exponent whose | 
value, at constant ship speed and ordinary slip ratios, | 
is about 3-5. Hence, | per cent. increase in angular | 
velocity involves 3-5 per cent. increase in torque, | 
and we have | 


\ 


H 60 
yes (5250 —— ) x (35 
' (5250 5.) ( +x oR) 


I 
= 175,000 R 


e° 


for small changes in angular velocity, such as those | 


involved. 

For the same engine as before, at the critical 
speed of the first order, fourth degree, i.e., 146 
revs. H= 70, M’ = 1,790, C= 575, K 
<? = 6:0. Thus, the dynamic magnifier should | 
not exceed 6 at any speed, however near the critical. 

For other orders, the propeller damping is small, | 
and Lewis, in a particular case, observed amplitudes | 
equal to two-thirds of those calculated on the 
assumption that the only energy loss which need be | 
considered is that due to elastic hysteresis of the | 
shaft. This may accordingly be regarded as the 
principal damping influence, and while the damping 
due to this cause is not strictly linear, so that the 
magnifier is not independent of the amplitude, it is 
possible to obtain an approximate expression for the | 
dynamic magnifier at resonance in terms of the 
maximum vibration stress in the shaft. This 
allows the actual magnifier to be obtained by a} 
process of successive approximation. Using the 
empirical result that the energy loss per cycle per 
unit volume of the material is proportional to | 
(stress range)*-*, which is based on Rowett’s experi- 
mental results, and correcting the numerical co- 
efficient to agree with Lewis's observations, the | 
result obtained is that the value of the magnifier is | 


jin the shaft, in Ib. per square inch. 


Applying this to the present example, at the 
critical speed of 248 revolutions per minute, the 
vibration stress due to the magnifier r is 817, as 
before. Assuming a provisional value of r of 100, 
this gives f = 8.100, and a second approximation to 
ris 1,400 (8,100)-?3= 94. A further approximation 
gives r = 95, f = 7,700 lb. per square inch. This 
|is a dangerously high value, having regard to the 
fact that it is superposed on the ordinary working 
| stress in the shaft, and it would not be safe to run 
the engine for any length of time at this speed. 
| As has already been seen, an increase to 260 revolu- 
| tions would decrease the stress to the comparatively 
small figure of 810 lb., and this speed. which happens 





- §-],| to be a possible cruising speed for the installation, 


may be regarded as safe, so far as this type of 
vibration is concerned. 


THE TAVISTOCK THEODOLITE. 


THE instrument to which its makers, Messrs. Cooke, 
Troughton and Simms, Limited, of Buckingham Works, 
York, have given the name Tavistock theodolite, 
originated in a conference held at Tavistock in 1926, 
on the one side of the Hydrographer of the Navy and 
a representative of the Hydrographic Department, 
Admiralty, the Chief of the Geographical Section, 
General Staff, War Office, and the Theodolite Sub- 
Committee of the R.E. Board, and on the other side 
of British firms specialising in the construction of 
surveying instruments. Its general arrangement is 
clearly shown in Figs. 1 and 2, and its characteristic 


| features are described in detail below. It is intended to 


take the place, in accurate survey work, of all but the 
largest instruments used in primary triangulation. It 


| gives readings direct to one second of arc, although 
| its total weight is but 11? lb. This low weight is due 


to efficiency of design and not to any fining away 
of material. Indeed, every instrument before issue 
to the sales department of the makers is subjected to 


the suitability for rough service in the field of optical 
instruments purchased for the Army. 

Not many years ago, the standard field theodolite 
used in first-class survey work had 6-in. circles. As 
made ‘by our leading firms, it left little to be desired 
in the matter of reliability and sustained accuracy, 
but it weighed about 18 lb., and even when fitted with 
a micrometer did not give direct readings to less than 
10 seconds of arc, or by estimation to 2 seconds. This 
standard pattern of instrument met a formidable com- 
petitor in a new type, which, although its graduated 
circles were but 3 in. in diameter, could be read to single 
seconds, whilst its small weight commended itself to 
men engaged in pioneering surveys in countries where 
porterage was scarce and expensive. The new Tavis- 
tock instrument is claimed by its makers to have 
some advantages over the Continental type, which it 
resembles in the use of glass circles only 2} in. and 
34 in. in diameter, but incorporated in it is a novel 


|method of taking fine readings, devised by Captain 


T. Y. Baker and Mr. R. L. W. Cheshire, of the 
Admiralty Research Laboratory at Teddington. It 
may be added that, despite the high precision of the 
readings, these take materially less time to make 
than do readings with the standard pattern of 
theodolite. 

It is, of course impossible to divide any practicable 
circle to single seconds, and in all theodolites the 
fine reading is obtained by subsidiary measurements 
of the angle between some fiducial mark and the 
nearest division of the graduated circle. The vernier 
has long been used for this purpose, but, where specially 
fine readings are required, it has commonly been 
replaced by the filar micrometer, the cross hair of 
which is brought successively into coincidence with 
the fixed mark and the nearest division of the divided 
circle, the angular traverse required for this being 
read off a graduated head. 

In the Tavistock instrument an optical method is 
used for obtaining these fine readings. In principle, 
but by no means in detail, it may be described as 
follows :—The graduated circle is viewed through a 
microscope, but a thin prism is interpolated in the path 
of the ray. This causes the image of the graduation to 
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be displaced, but, on traversing the prism along the 
path of the ray, this image moves and can thus be 
brought into coincidence with a certain fiducial mark. 
The displacement of the prism necessary to effect this 
is proportional to the residual angle to be measured, 
and, in the Tavistock theodolite, this angle appears 
in plain figures in the field of view of the reading 
microscope, as illustrated in Fig. 3, above. Here the 
divided circle is read at the lower rectangular opening, 
the reading being in this case 90 deg. 40 min. The 
fiducial mark is indicated by the heavy black line at 
a, Fig. 3, and the fine reading is obtained by rotating 
the adjusting head until this broad black line lies 
accurately midway between the two side lines. This 
done, the correct fine reading appears in the upper 
rectangular opening under H, and is, it will be seen, 





7 minutes 35 seconds. This 
has to ‘be added to the 90 
deg. 40 min. already ob- 
tained, making the total 
reading (90 deg. 47 min. 35 
sec. Fig. 3 refers to the 
horizontal circle of the theo. 














dolite ; a similar reading from 
the vertical circle is repre- 
sented in Fig. 4. It will be 
noted that the relative posi- 
tion of the rectangular openings is reversed, thus 
materially reducing the possibility of confusion between 
readings of the two circles; the presence in the fields 
of view of “H” and “V,’’ respectively, being a 
further safeguard. 


Fic. 8. 


Whilst the general principle of securing fine readings 
is as just described, provision is made in the Tavistock 
theodolite for eliminating automatically the error which 


arises from the imposvibility of accurately centring the 
divided circles of any theodolite. 


Some eccentricity 
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always exists, minute though it be in a well-made in- 
strument. Owing to this eccentricity, if independent 
and precise readings are made at opposite ends of 
a diameter, the two will never agree save by accident. 
What is required is the mean of the two readings. This 
is provided for in the Tavistock theodolite by viewing 
the circle through trains of prisms arranged so that a 
division mark from each end of a diameter appears 
in the opening a, Fig. 3. One division-mark is seen 
on the right of the fiducial line and one on the left. 
In general, they will stand at different distances from 
the centre mark. On rotating the adjusting head, 
which shifts a travelling prism along each of the two 
rays of light received from opposite ends of a diameter 
of the graduated circle, these two lines move in the 
same direction, and when the two are equally distant 
from the centrai line the fine reading seen in the 
microscope corresponds to the mean of what the two 
readings taken at the opposite ends of a diameter 
would be, were these separately determined. 

Coming to details, both the horizontal and vertical 
circles are of glass, the former being 34 in. and the latter 
2? in. in diameter. Both circles are divided to 20 
minutes, so that there are 1,080 divisions in the com- 
plete circumference. The graduations are on the under- 
side of the glass, and this is silvered. Against this 
silvered background the divisions stand up as clear fine 
lines. The beauty of the work may be gauged from the 
fact that the figure 90 which appears in the lower rec- 
tangular opening of Fig. 3 is actually only ;1, in. in 
height, yet appears in the reading telescope about the 
size shown in our illustration and absolutely sharp. The 
actual width of the graduations there shown is ; 75, in., 
and the spacing between two is about ,4, in. The 
engraving of the glass is effected by an etching process, 
since it was found that though fine lines could be cut 
on the glass by a diamond, the cutting point thickened 
after cutting some two or three hundred lines. It is, 
of course, essential that the lines shall be the same 
thickness at the finish as at the beginning of the 
dividing operation. 

A section through the theodolite is reproduced in 
Fig. 5. The telescope body is of drawn Duralumin 
tubing, carefully machined to size. The object glass is 
of 1}-in. clear aperture, and the eyepiece gives a magni- 
fication of 25 diameters. 

The focusing is internal, and the milled head for it 
is concentric with the horizontal axis of the instrument. 
It thus remains in the same position whatever the tilt 
of the telescope. The optical system is anallatic, 
and the glass diaphragm used is engraved with stadia 
lines, in addition to the ordinary cross-lines, and can 
be readily removed or exchanged for a “spare” 
without affecting the collimation. Owing to the use 
of internal focusing, it is easy to seal the telescope 
against the entry of dust, and, moreover, its overall 
length remains unchanged whatever the adjustment 
of focus. It will transit either way, even with a 
diagonal eyepiece in place. 

The horizontal axis has complete screw-down 
bearings and to some extent ties together the two 
standards, thus increasing the resistance of the instru- 
ment to accidental or careless abuse. Gunmetal is 
used for the main body of the instrument, thus 
enabling a compass to be fitted if desired. 

Referring to Fig. 5, the horizontal circle is located 
as shown, and is read through the microscope on the 
right, which can be rotated round a horizontal axis 
into a position convenient for the observer’s eye. A 
photograph showing the trains of prisms and adjusting 
gear for the horizontal circle is reproduced in Fig. 7, 
whilst Fig. 8 shows a corresponding view of the 
system for the vertical circle. The general arrange- 
ment of the prisms will, however, be best understood 
on reference to Fig. 6, which should be considered in 
conjunction with Fig. 5. Light is sent into the circle 
casing by the mirror b, and, by means of the twin 
prisms cc, is diverted right and left towards opposite 
sides of the horizontal circle. From the ends of the 
prisms cc, the light is reflected into the prisms dd, 
which have their reflecting surfaces at such angles 
that the ray which enters them travels first down to 
the graduated circle through the holes ee. It is 
reflected up from the silvered surface of the graduated 
circle, but along a path which differs slightly from 
that pursued by it in its first passage through the 
prisms. It is then diverted through the objectives ff 
into the prisms gg, and, on reflection from them, passes 
through the travelling prisms AA, and thence to the 
prisms ii, where it illuminates the graduated edge of 
the fine reading circle j. The two sets of rays, which 
come originally, it will be remembered, from opposite 
sides of the main circle, are then combined and sent 
up into the reading microscope, through the prism 
train shown in Fig. 5. The optical system is arranged 
so that the graduations of the main horizontal circle 
and of the fine reading circle are both simultaneously 
in focus, whilst at the auxiliary opening a, Fig. 3, can 
also be seen, in focus, two corresponding graduations 
belonging to opposite sides of the main circle, one 
appearing on one side of the fiducial mark, and one 


on the other. As already explained, these two lines 
will not, in general, be equidistant from the fiducial 
mark, and to secure equality, it is necessary to rotate 
the milled head shown on the right of Fig. 5, which, by 
means of gearing, shifts the rack k, Fig. 6, also visible 
in Figs. 7 and 8, on which the two travelling prisms are 
mounted. 
The corresponding optical system and adjusting 
= for the vertical circle differs in minor details only 
rom that already described. The cones forming the 
vertical axes of the instrument are fitted without the 
use of abrasives, thus ensuring the permanent accuracy 
of these important bearings. It is, in fact, impossible 
to remove the last traces of any abrasive used in 
grinding unhardened centres, and there is thus a marked 
difference in the ‘feel’ of scraped and ground centres, 
the former moving with notably greater smoothness. 
The theodolite is provided with two spirit levels, 
that on the bottom plate having a bubble traverse of 
2 mm. for a tilt of 40 seconds of arc. . The correspond- 
ing figure for the altitude level is 20 seconds of arc. 
Provision is made for reading this latter level from the 
eye-end of the telescope by means of a combination of 
prisms. The tribrach has three levelling screws, with 
dust-proof covers, and the wear on these screws has 
been minimised by fitting a circular level on the head 
of the tripod, which can therefore be roughly adjusted 
before the theodolite is screwed on. Provision is 
made for the artificial lighting both of the circles and 
of the altitude level by standard four-volt electric 
bulbs. Plug and socket fittings for connecting these 
up with a battery are provided on the tribrach. 








LABOUR NOTES. 


AccorRDING to an official statement issued last week, 
the National Federation of Iron and Steel Manu- 
facturers has had under consideration the memorandum 
of the Iron and Steel Trades Confederation on the 
present position of the industry. The Federation is 
gratified to find, it is stated, such a large measure of 
support for its views in the memorandum of the Con- 
federation, and, in view of the form of organisation 
indicated, repeats that regional organisation based on 
amalgamation of similar interests—which was initiated 
by the industry itself—has already made substantial 
progress in every district. It can hardly be a matter for 
surprise, it is submitted, that greater effect has not 
been given to this policy in the conditions under which 
the industry in this country has been labouring since 
the war—particularly when such movements towards 
amalgamation are governed and limited by the effects 
of unparalleled depression, instead of being stimulated 
by the legitimate expectation of prosperity. 





The principal conclusion in the Confederation’s 
memorandum to which the Federation finds itself 
definitely opposed is stated to be the suggestion that 
State control could possibly assist the industry in the 
solution of its present difficulties. In the view of the 
Federation any form of organisation partaking of the 
nature of nationalisation, must inevitably destroy the 
competitive power of the industry in world markets, 
and thus involve it in complete economic collapse, 
rendering its continued existence only possible by 
subsidy from the taxpayer. Productive industry, it 
is pointed out, is working under conditions entirely 
different from those which obtain in the monopolies 
controlled by public utilities corporations; it is in 
world competition, and, in the judgment of the Federa- 
tion, that can only be effectively met by an industry 
organised on the principles of private enterprise. The 
Federation contemplates that such units of organisation 
will ultimately attain regional dimensions with a 
co-ordinating body to formulate and direct national 
policy in, for example, such matters as development, 
marketing and international negotiations. But in 
their considered view this is only possible with a 
protected home market “‘ as appears to be recognised 
by the Confederation.” 





‘“‘ This is the only country in the world,” the Federa- 
tion’s statement proceeds, ‘‘ with an unprotected home 
market. It must be borne in mind that the industry 
has been handicapped, to an extent that is neither fully 
recognised nor appreciated, by its expansion during the 
war period to meet national needs. This is the only 
country, with the exception of the United States— 
where the need did not arise—in which the capital 
expenditure incurred for national purposes was not 
entirely written off from national funds. In addition, 
Continental competitors liquidated their capital 
debts as a result of the policy of inflation of their 
currency, and further received compensation from 
national funds for losses incurred as a result of the 
war—which enabled them to re-build their industries 
on the basis of the most modern knowledge and practice 
without incurring a proportionate permanent capital 
charge in respect of that expenditure. Given the 





conditions under which British industrial enterprise 
can justifiably increase its capital expenditure, the 
Federation is confident that the British iron and steel 
industry will be able to increase substantially its 
competitive power and once more provide profitable 
employment for its proportion of the industrial popu- 
lation.” 





The Federation believes that if the home market is 
protected, the interests of consumers should be 
safeguarded by the setting up of a board, judicial in 
character, to which any representative body of con- 
sumers could appeal in the event of the effect of a 





tariff creating conditions under which their interests 
were adversely affected. It concludes: ‘‘ The British 
iron and steel industry is actively developing its 
forward policy of organisation, productively, commer- 
cially, internationally and Imperially, but is handi- 
capped by present conditions. If, however, unem- 
ployment is not to increase, a national industrial 
policy must be adopted, including the relief of industry 
rom the present excessive burdens of taxation, protec- 
tion of the home market as a basis for international 
co-operation by the industry itself in securing the 
stabilisation of world prices and market conditions by 





international agreement, the use of tariffs as a means of 
negotiation for obtaining entry to markets now barred 
by tariffs, as the only effective means of securing a 
greater measure of freedom in the world trade which all 
sections of the community desire.” 





The United States Bureau of Labour Statistics 
states that during the month ending on February 15, 
228 establishments in 43 industries reported wage rate 
decreases averaging 10-3 per cent., affecting 39,096 
employees, or 84 per cent. of all employees in the 
establishments concerned. Only three establishments 
reported wage increases averaging 5-4 per cent., 
affecting 209 employees, or 65 per cent. of all employees 
in the establishments concerned. Fifty-five of the 
wage rate decreases were reported by establishments in 
the textile group of industries; 35 were in iron and 
steel, and 55 in the lumber industries, The great 
majority of wage cuts affected unorganised workers. 
Commenting upon the figures, the May issue of the 
Journal of the International Association of Machinists 
says :—‘‘ Employers may as well realise that organised 
labour will resist any attempt to reduce wages, and 
that the American Federation of Labour will, as 
President William Green recently announced, direct 
its efforts, when favourable conditions permit, toward 
compelling those employers of labour who have reduced 
wages during this period of unemployment to restore 
them.” 


At the close of a meeting in London on Thursday 
last week of the Executive ‘of the Miners’ Federation 
of Great Britain it was officially stated that, on the 
invitation of the coal-owners, a sub-committee of the 
Federation would meet a sub-committee of the coal- 
owners on June 4, to go into the question of wages 
and hours on a national basis, with a view to averting 
a crisis in July. The Federation’s sub-committee will 
consist of Mr. Richards, the president, Mr. Edwards, 
the vice-president, Mr. Cook, the secretary, Mr. P. 
Lee (Durham), and Mr. J. Hall (Yorkshire). 





Mr. W. H. Hutchinson has been re-elected president 
of the Amalgamated Engineering Union by 36,327 
votes to 12,268 cast for his opponent, Mr. J. Tanner. 
Mr. C: A. Bamford, the assistant general secretary in 
charge of the State Health Insurance Department, has 
also been re-elected. His poll of 32,305 gave him a 
majority of 17,887 over the combined votes of six other 
candidates. 





At a meeting in Manchester last week, of the Chemical 
Trade Joint Industrial Council, it was agreed, ‘in view 
of the economic situation of the industry,” that the 
standard rate in federated works for day labourers 
should be reduced to 1s. an hour, and that of the shift 
men to ls. 14d. an hour, from the, beginning of the 
second week in June. Men receiving rates higher than 
the respective minima will suffer equal reductions, and 
piece workers a reduction of 5 per cent. Originally it 
was proposed to reduce the rate for shift men to ls. 1d. 
an hour, but the council agreed to postpone the decision 
on the extra halfpenny until September. The wages of 
boys and youths will be reduced by 2s. a week, but the 
alteration of the wage scales will mean virtually no 
reduction in the wages of women workers. The reduc- 
tion of day labourers’ wages will come to about 2s. 6d. 
a week, and of shift men to about 3s. 4d. a week. 
Had the original proposal been carried the reduction 
for shift men would have been about 6s. a week. In 
other respects the agreement is in accordance. with 





the original proposal, 
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Under an Order dated March 21, 1931, a further 
extension of working hours up to 52 a week has been 
authorised in the following Swiss industries: (1) Saw- 
milling, carpentry, and allied trades; (2) the manu- 
facture of tiles, bricks, and artificial (cement) stone ; 
(3) the impregnation of wood with blue vitriol. In 
the first two cases the permit is valid until October 17 
next and in the last until September 26 next. 





The annual report of the British Ministry of Labour 
states that in the coal-mining industry the number of 
wage-earners employed fell last year from 959,700 
in March to 883,100 in December, and the percentage 
of unemployment among insured workers in the industry 
rose from 16+2 in 1929 to 20-5 in 1930. The produc- 
tion of saleable coal last year, 243,860,000 tons, was 
14,000,000 tons less than in 1929. In the iron and 
steel industry the percentage of unemployment mounted 
from 22 in December, 1929, to 50-6 in December, 1930 ; 
and the average for last year was 34, as compared with 
19-8 in 1929. In the pig-iron industry the annual 
average increased from 12-1 per cent. to 23-9 per cent. 
In the engineering group, electrical engineering felt 
the effects of the depression much less than other 
branches, the rate of unemployment at December, 
1930, being 11-2 per cent., compared with 19-9 per 
cent. for all industries. 





Addressing the shareholders at the annual meeting 
in Manchester on Friday last week, Mr. H. W. Lee, 
chairman of the Fine Cotton Spinners’ Association, 
said that two conditions were vital to the success of the 
cotton industry. One was the abolition of the trade 
union restrictions which hampered them so much in 
their endeavour to cheapen production, and the other 
that wages should be properly related to the cost of 
living and the possibilities of trade. In the matter of 
wages, it would be, in his opinion, far better for a 
workman to be drawing less per pound, if that led to 
full employment, than to be carrying on with a high 
rate of pay which curtailed the possibility of sales and 
kept him on part-time work. 





The total membership of the United Pattern Makers’ 
Association is returned as 11,241 in the latest issue of 
the organisation’s Monthly Trade Report. “ Our 
unemployment roll gets heavier and heavier,” writes 
Mr. Findlay, the general secretary; “2,619 this 
month as against 2,564 last month, the increase being 
213 since the beginning of the year.” The attention of 
members is directed to clause 12 of the agreement with 
the Engineering and Allied Employers’ National Federa- 
tion, dated July 6, 1922 :—“‘ In the event of a depression 
in trade in any establishment, systematic short time 
shall be worked, if practicable, in preference to dis- 
charging workmen.” It may be, Mr. Findlay suggests, 
that some members are in a position to influence their 
employers to adopt such a course, and their fellows 
certainly expect them to do so. Overtime is always, 
he says, to be deprecated. The Association goes further 
than that, however. It lays it down as the duty of 
each member to press foremen and managers to start 
other workmen rather than work overtime. Moreover, 
it is pointed out, if and when they are obliged to work 
overtime, the circumstances should be reported by 
members to their branch, “so that the unemployed 
brothers shall not be subjected to the soul-destroying 
experience of learning that so and so is working all 
hours while he is eating his heart out for the want of 
work.” 





On May 11, 1931, the numbers of persons on the 
registers of Employment Exchanges in Great Britain 
were 1,853,927 wholly unemployed, 564,493 tem- 
porarily stopped, and 114,091 normally in casual 
employment, making a total of 2,532,511. This was 
2,676 more than a week before, and 793,026 more than 
a year before. Of the total number, 1,852,135 were 
men, 68,505 were boys, 555,930 were women, and girls 
numbered 55,941. 





Miss Bondfield, in a written reply to Mr. Gordon 
MacDonald, stated that the number of persons on the 
registers of Employment Exchanges in Great Britain 
was 1,677,473 on March 31, 1930, and 2,581,030 on 
March 30, 1931. In Germany, 3,040,797 persons were 
recorded by the German public employment exchanges 


as unemployed on March 31, 1930, and 4,743,931 on |. 


March 31, 1931. 





At the end of April, 23,245 members of the Boiler 
Makers and Iron and Steel Shipbuilders’ Society were 
‘‘ signing the books,” as compared with 21,973 a month 
earlier. The number of members in receipt of super- 
annuation benefit increased from 4,866 to 4,891, and the 
number in receipt of sick benefit decreased from 2,589 
to 2,283. In March, the expenses were 9,823/. 5s. 7d. ; 
in April they amounted to 9,499. 0s. 10d. 





15-FT. SUNDERLAND GEAR PLANER. 


We have at various times illustrated examples of 
the well-known type of gear planer developed by Messrs. 
J. Parkinson and Son, of Shipley. This firm has 
recently completed the largest machine of this type 
yet made, capable, in fact, of cutting gears up to 15 ft. 
in diameter by 24 in. face, of either spur or double- 
helical tooth form. Single-helical or spiral gears of a 
similar diameter, of either hand, and of 10 in. face at 
30 deg. can also be cut. This large Sunderland 
planer is illustrated in Figs. 1 to 18, on pages 700, 701 
and 704, and on Plate LXII. As the principle on 
which the Sunderland machine operates will be already 
familiar to our readers, we need not enlarge upon this 
point to any extent. It may, however, be well to 
recall that a reciprocating cutter of tooth form is em- 
ployed, and is being also moved vertically at the same 
speed as that of the pitch circle of the gear blank which 
is revolved in front of it. As soonas the vertical travel 
of the gear has equalled the pitch: cut, the cutter is 
withdrawn, lowered one pitch, and again moved up 
to the work, this process being repeated until the wheel 
is completed. The rotary movement of the wheel is 
stopped, of course, while the cutter is being lowered. 

The machine under notice has an unusually wide 
range, all the types of gear mentioned above being 
capable of being cut by means of alternative compo- 
nents provided, the change-over from one type to 
another taking only about an hour. In this the firm 
for which the machine has been built, although unable 
to keep the equipment fully employed on any one type, 
has, at the cost of a small loss of time, secured the 
equivalent of two or three machines of the same size 
with an amount of capital standing idle at any time 
represented only by certain components instead of by 
complete machines. The general construction of the 
machine is shown in Figs. 1 to 4, page 700, which will 
be referred to in more detail later, but the best idea 
of the different uses to which it may be put will be 
gathered from Figs. 5 to 8, Plate LXII. Thus, Figs. 5 
and 8 show it with the cutter head fitted for forming 
double-helical gears, and Figs. 6 and 7 for spur gear 
work. Again, Figs. 5 and7 show the indexing wheel and 
face plate arranged centrally in the framing, while 
Figs. 6 and 8 show the alternative arrangement with 
it fitted to one side. The purpose of this alternative 
is explained below. 

The bedplate, for convenience in transport, was made 
in four parts, bolted and keyed together. The largest 
section, to the right in Figs. 1 and 2, carries the cutter 
headstock, and is furnished with flat wae along which 
the headstock may be adjusted relatively to the work 
spindle, according to the size of the gear being cut. 
The centre of the machine consists of two pedestals, 
each bolted to one limb of the first part just mentioned, 
and coupled at the left hand of the machine by a 
strong U-shaped distance piece. The pedestals carry 
the bearings for the main spindle and indexing wheel, 
and that shown on the left in Fig. 3 and in Figs. 6, 7 
and 8, embodies the drive for this wheel, the spindle 
and the work, the other bearing acting as a support 
for the arbor through the spindle, which carries the 
weight of the blank in the inside position of the 
wheel. All adjustments are made by means of the 
cutter headstock, the main spindle being, as will be 
clear, in fixed bearings. This is a point of some 
moment when large work has to be dealt with. 

The base of the bedplate is somewhat unusual, in 
that there is no flange for holding-down bolts. Instead, 
there are a number of recesses in the sides, as seen in 
the various figures. Some of these accommodate 
clamps held down by external bolts let in the concrete 
foundations, while in others are levelling screws bearing 
on steel plates on the foundation, the spaces between 
the plates being filled by grouting when the levelling 
operation is finished. The general method will be 
clear from Figs. 1 and 4, from which it will also be seen 
that the underside of the bedplate is below the floor 
level; the difference between these levels is 15 in. 
From Fig. 3 it will also be realised that the foundation 
is recessed in way of the wheel being cut, a depth of 
3 ft. 6 in. being sufficient to accommodate the largest 
sized work. In the rear of this recess, a tank will 
be noticed in Fig. 1. This is of steel and holds the 
cutting lubricant, which is delivered by a geared pump 
to the cutting faces and flows back to the tank from 
the recess, this latter being, of course, faced with an 
oil-resistant material. 

It will have been realised from our reference to inside 
and outside positions of the indexing wheel that the 
spindle carrying it must be reversible, and this provision, 
besides being a new feature, is of great value when helical 
gears are to be cut. The spindle is 17} in. in diameter 
in the bearings and is hollow, the diameter of the 
central bore being 12} in. It is flanged at one end 
to take the indexing wheel, which is securely bolted 
to it. This wheel, which is 8 ft. in diameter, is furnished 
with worm teeth on its periphery and is formed inte- 
grally with a face plate having radial tee slots for the 








attachment of the gear blank. It will be clear that gears 
less than 8 ft. in diameter cannot be cut in the central, 
or inside, position, as the cutting headstock could not be 
brought sufficiently close to the spindle centre. For 
wheels of less diameter than this, the spindle is reversed 
with the indexing wheel outside, so as to be out of the 
way, and the blank to be cut is attached to the smaller 
face plate, on the inner end of the spindle, shown in 
Fig. 8; screw chucks are used for solid-shaft pinion 
work. When cutting spur gears there is naturally very 
little torsional stress on the spindle from the feeding 
movement of the indexing wheel, because the cutters 
are travelling parallel to its axis, but when helical gears 
are being formed the diagonal motion of the cutter 
sets up an appreciable stress of this nature. Natu- 
rally, with the outside arrangement, the stress is 
transmitted between the driving wheel and the peri- 
phery of the blank by way of the spindle, and if 
very large wheels with helical teeth were so cut, the 
stress would be very considerable. For such wheels, i.e., 
for wheels above 8 ft. in diameter, the indexing wheel 
is used in the inside position and the gear blank is bolted 
directly to the large face plate, when the spindle is re- 
lieved from all torsional stress due to the cutting action. 
Obviously, the indexing wheel does not interfere with 
the movement of the cutting headstock when blanks 
larger than 8 ft. in diameter are being cut. 

In considering this change over of the indexing wheel, 
the question at once arises as to its driving in either 
position. This is met by the provision of duplicate 
driving worms, viz., one for each position, so that there 
is no need to disturb this part of the gear when the 
wheel position is altered. When cutting on the inside 
position, an arbor is inserted through the spindle centre 
to take the weight of the wheel blank, the outer end of 
this arbor being carried in the bearing seen at the left in 
Fig. 8. This bearing is adjustable in an axial direction, 
and different sizes may be fitted to the saddle as desired, 
two being normally supplied. It should be noted, further, 
that the headstock carrying the main spindle bearings 
can also be adjusted in an axial direction. This enables 
the centre of the blank to be set exactly on that of the 
cutting headstock, clearly a matter of importance when 
double helical wheels are being cut. The driving worms 
are carried on this headstock and move with it, the 
driving shaft being provided with a flexible coupling 
to permit of this movement. The spindle bearings have 
automatic forced lubrication. The indexing wheel and 
face plate are rotated simultaneously with the vertical 
or tangential, movement of the cutters when the 
machine is cutting, but the spindle can also be rotated 
at a quicker rate when setting up the blanks. This 
rotation is effected by a small motor, which is also used 
for traversing the cutter headstock along the bed, and 
is controlled by a lever at the front of the machine. 

The traversing motor, seen at the right of Fig. 2, is of 
4h.p., and is reversible. It operates through a belt drive 
and friction clutch, and is used for large movements of 
the cutter headstock. Small adjustments and feeding 
in for depths of cut are made by hand, the latter 
movements being read on micrometer dials. The cutter 
headstock and drive may be best understood by first 
considering the action of the cutters themselves, so 
that, after pointing out that a good general idea of 
the headstock may be gathered from Figs. 1, 2, 
6 and 7, together with the back view in Fig. 15, 

age 704, immediate reference then being made to 
Figs. 16, 17 and 18 on the same page, which show the 
three different and interchangeable types of slides 
provided. The headstock has a vertical slide carry- 
ing a saddle which has a vertical traverse at a 
rate corresponding to the rotary movement of the 
gear blank on the pitch line. There are two rotating 
shafts in the middle of the saddle which impart motion 
to the cutter slides, and these are differently used for the 
three types of cut. In Fig. 16, for example, only one 
of the shafts is used. 

This figure shows the slide for cutting spur gears slung 
in position for mounting on the saddle. The recipro- 
cating portion carrying the cutter box is furnished with 
an eye at one end which is coupled to the crank disc 
on the right-hand shaft by the connecting rod shown, 
by which means a plain reciprocating motion is obtained. 
Two cutters are normally fitted, clamped back to 
back, so that a cut is made on both the forward and 
return strokes, a method with which, it is claimed, over 
75 per cent. greater output can be obtained than is 
possible with one cutter. Alternative crank discs are 
supplied, one giving 19-in. stroke, suitable for cutting 
wheels up to 15-in. face, and one of 28 in. stroke 
for wheels up to 24-in. face. The overrun in each case 
is necessary to permit of a slight tilting movement of 
the tools in a horizontal plane, so that the entering 
tool is set in the correct cutting position. This cutter 
box will cut up to 5 in. circular pitch, and with two 
tools enables deeper cuts and faster feeds to be em- 
ployed, since one tool acts as a roughing and bottoming 
cutter, while the other finishes the sides of the teeth. 
The cutters are rack shaped and by the “ rolling” 
motion represented by the vertical movement of the 
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Fic. 13. 
face allowable decreases with increase of angle since the 
reciprocating stroke is constant. Examples of this 
variation, for gears up to 1 diametral pitch, are 14 in. 
face at 10 degrees, 12 in. at 20 degrees, and 10 in. at 
30 degrees. The reciprocating motion is effected by the 
die block of bronze, seen on the left-hand crank disc in 
the figure. The block engages in a suitable slot in the 
slide. The slide for double-helical cutting is rather 
more elaborate, and is shown in Fig. 18. The cutting 
angle is fixed and is 22} degrees. As shown, there are 
two reciprocating slides arranged chevron fashion and 
each carrying a rack cutter. Both crankshafts operate 
in this case and are geared together in such a manner 
that as one slide advances the other recedes, one slide 
being always on the cutting stroke. A slight relief 
movement is given to the receding cutters to prevent 
rubbing. The cutting edges pass about 0-02 in. 
beyond the centre of the wheel face to ensure proper 
formation of the apex at the two halves of the teeth. 
The machine is shown fitted with a double-helical slide 
in Figs. 1 to 4, and also in Figs. 5 and 8. 

The methods of effecting the various motions may 
now be considered. The drive proper, neglecting the 
traversing motor, is provided by the 30 horse-power 
motor seen to the right of Figs. 1 and 2. This is fitted 
with push-button control and runs at 950 r.p.m. The 
spindle is connected, by means of a flexible coupling, 
to the main shaft, the other end of which is supported 
in the main bearing pedestal. It is partly enclosed by 
telescopic tubing as a protection against dirt or injury, 
a device which will enable it to be identified in 
Fig. 2. The shaft gives motion to the cutter head 
through change gears, by means of which seven rates of 
cutting speed, varying from 63 to 18 strokes per minute, 
can be obtained. The motion is then subjected to a 
6 to 1 reduction through double-helical gears, the driven 
wheel of which is seen in the top left-hand corner of 
the group of gear wheels in Fig. 9, Plate LXII. This is 
mounted on one of the crankshafts previously men- 
tioned as actuating the slides, and meshes with a similar 
wheel on the second crankshaft. Neither wheel is 
keyed on its shaft, but is coupled to it by a pawl block, 
easily recognisable in the figure. The second crank- 
shaft is provided with a crank disc behind the pawl 
block, to the crank pin of which is attached a rack in 
the form of a connecting rod. This rack, meshing 
with a pinion and fitted with a single-acting pawl, 
gives, through bevel gears, an intermittent rotation to 
the four-cone pulley at the extreme left of Fig. 9, 
which pulley is connected by a belt with the second 
pulley in the foreground of the figure. This latter 
supplies the feed motion to the cutters. Four rates of 
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feed are available, viz., from 30 
to 87 strokes per tooth. 

This intermittent feed is only 
used when double-acting cutters are 
employed, i.e., when spur gears are 
being cut. Feed is given during 
the roughing stroke, and the gear 
blank is stationary during the finish- 
ing stroke. There is, however, al- 
ways one slide moving on what may 
be called a finishing cutting stroke 
when cutting double-helical gears, and this involves 
continuous movement, so that when this operation is 
being performed the intermittent feed gear is put out 
of action. This is done by the lever seen in front of 
the driving cone pulley in the figure. The feed and 
generating motions are continued from the pulleys by 
the gears seen in Fig. 10. This shows the interior of 
the gear-box with the brackets carrying the cone 
pulleys, &c., removed. These gears run in an oil bath. 
The shaft in the foreground of Fig. 10 carries a worm 
wheel at each end running freely upon it. The wheel 
at the right hand is driven by the second cone pulley 
at a slow rate, and actuates the generating or feed 
motion during the upward travel of the cutters. The 
wheel at the left hand is driven independently at a 
more rapid and constant rate, and actuates the reverse 
motion during the downward travel of the cutters to a 
fresh pitch. What is required is a slow cutting travel 
of the tool upwards as the blank rotates, and a more 
rapid travel downwards to the position for starting a 
fresh cut; hence, the mechanism must provide for 
both a change of speed and a change of direction. 

This is effected by the control drum seen near the 
centre of Fig. 10, on a second shaft. It is formed with 
three sets of teeth, one continuous and two partial, 
or interrupted. The drum is driven by a pinion on the 
first shaft, which pinion is coupled alternately, by 
means of pawls, with the two worm wheels. The 
partial gears mesh with pinions on a third shaft, one 
through the intervention of an idler. It will be seen 
from the figure that the partial gears are on opposite 
sides of the drum, so that the third shaft can never be 
actuated by both together. As the drum rotates, 
therefore, one gear drives the third shaft in one direc- 
tion at a certain rate during one part of the revolution, 
and the other in the opposite direction at a different 
rate during another part, a single revolution of the 
drum giving one complete cycle. The third shaft is 
connected, through change gears, to another shaft 
which drives the screw actuating the vertical movement 
of the cutter slide, and the resultant upward traverse 
of the slide is the counterpart of the indexing move- 
ment of the blank through one pitch. As already 
pointed out, the cutters overrun the wheel face, it 
being necessary for them to be clear when the blank is 
held in position for the next cut, and when they are 
descending to the position necessary to start that 
cut. 

The motion of the cutter slide is stopped when in the 
clear position. The regulation of this stoppage is also 
one of the functions of the controldrum. A timing disc 
connected with it operates plungers actuating the pawls 
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engaging with the blocks on the crankshafts already 
referred to. The crankshaft wheels rotate continuously, 
but can only drive the shafts when the pawls are 
engaged, the shafts being positively locked when the 
pawls are withdrawn. At the last return stroke of the 
cutters before the commencement of the reverse, or 
indexing, movement of the slide, the crankshafts are 
stopped, by the withdrawal of the pawls, with the 
cutters in the clear position. When the reverse stroke 
has been completed, the timing disc causes the pawls 
to re-engage, and cutting is resumed. The drum- 
control gear also operates, through various gears and 
shafts, the worm driving the indexing wheel. This 
mechanism does not reverse, but rotates in a forward 
direction during the cutting period, and is stationary 
during the slide-reverse period. The rotation of the 
indexing wheel with the attached blank is, in conse- 
quence, intermittent, and its rate is determined by the 
number of teeth to be cut on the blank. The inter- 
mittent motion is effected by a forward-driving pawl in 
the control gear. The driving motion is derived from 
the control gear-box by a shaft alongside the machine 
and readily identified in Fig. 2. This end of this shaft 
is seen in Fig. 11, Plate LXII, carrying the driving 
change gear and driving, through an idler pinion, the 
worm-gear shaft seen to the left of the figure. The in- 
dexing wheel in this figure occupies the outside position, 
but in the adjacent illustration, Fig. 12, it is on the 
inside position. The change gear is here shown moved 
over to a secondary driving shaft, which is driven from 
the main shaft by a train of gears inside the cover. 

A few words may now be added on the cutters. The 
form of tooth generated is well illustrated in Fig. 13, 
above, which shows a completed quadrant of a wheel 10 ft. 
in diameter, with 5-in. circular pitch. This was cut 
from the solid with the spur-gear slide. The figure also 
illustrates very clearly the use of the indexing wheel 
and face plate in the inside position. Owing to the 
reversing principle, it is only necessary for the cutter 
to have a sufficient number of teeth to cover the arc of 
contact, the number varying with the pitch, fewer 
teeth being required for coarse pitches. The method 
also ensures that every tooth on the wheel is acted 
on by the same teeth in the cutter in exactly the same 
manner, so that uniform results are obtained over the 
whole periphery. The form of the cutters is shown 
in Fig. 14, That on the extreme left is the 
5-in. circular-pitch cutter used for the quadrant shown 
in Fig. 13. The small one next to it is a 16 diametral- 
pitch cutter. On the other side of the figure are two 
pairs of double-helical cutters, those nearest the centre 
being of 1 diametral pitch and those on the extreme 
right of 12 diametral pitch. The 12-in. square in the 
centre has bcen included as a scale. 

In conclusion, it may be said that this machine is an 
excellent example of British machine-tool manufac- 
ture. In size alone it is outstanding, the total weight 
being nearly 46 tons, while its refinement of design 
and quality of finish leave nothing to be desired. It 
may be mentioned, by way of comment on the dura- 
bility of these machines, that the original Sunderland 
gear planer made in 1909 is still doing effective work 
at Messrs. Parkinson’s establishment at Shipley. 
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TENDER. 

WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S8.W.1, particulars 
of a tender for a pilot boat, invited by a port authority 
in Roumania. The closing date of the tender is not 
available. Details may be obtained on application to 
the Department at the above address, the reference 
number given being quoted. 

Pilot Boat.—The supply of a pilot boat, 16 to 19 m. 
long, furnished with two Diesel engines. The Constantza 
Marine Port Department, Roumania. (Ref. No. 
A. 10,930.) 


LAUNCHES AND TRIAL TRIPS. 


“* Kosmos II.”—Twin-screw whaling factory steam- 
ship; quadruple-expansion engines. Launch, May 19. 
Main dimensions, 600 ft. by 77 ft. by 53 ft. Built and 
engined to the order of Messrs. Hvalfangerselskapet 
‘“Kosmos II” A/S, Sandefjord, Norway, by Messrs. 
Workman Clark (1928), Limited, Belfast. 

“Tua No. 6.”’—Steam tug for service at Grimsby. 
Trial trip, May 20. Main dimensions, 65 ft. by 14 ft. 
by 8 ft. Built by Messrs. Richard Dunston, Limited, 
Thorne, near Doncaster, to the order of the London and 
North Eastern Railway Company. 

** Maracay.”’—Twin-screw, shallow-draught, oil-tank 
steamship for service between Lake Maracaibo, Vene- 
zuela, and the deep sea; triple-expansion engines. 
Launch, May 21. Main dimensions, 350 ft. by 60 ft. by 
17 ft. 6 in. Built and engined by Messrs. Harland and 
Wolff, Limited, Belfast, for Messrs. The Lago Shipping 
Company, Limited, London. 














NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Business is extremely 
quiet, and the unwelcome announcement is made that 
the use of Midland iron in this district is increasing. 
Producers of Cleveland pig refuse, however, to reduce 
the fixed rates that have ruled for some time past for 
home trade. Much of the limited make continues to go 
into direct use in manufacturers’ home consuming works, 
but the excess output that comes on the market is not 
fully taken up. Stocks are not increasing much, however, 
and are not embarrassingly large. Second hands possess 
little Cleveland pig and are not buying much, as iron- 
masters continue to sell to merchants on condition that 
the latter do not supply principal home consumers. 
Export demand is very light. Makers are still unable to 
recapture trade with Scotland, though they offer iron to 
firms there at substantially below the following quota- 
tions for home business: No. 1 quality, 6)3.; No. 3 
g.m.b., 58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 
forge, 57s. 

Hematite.—The tone of the East Coast hematite 
branch of trade does not improve. Output is small, but 
is slightly in excess of present requirements, and more 
iron threatens to be thrown on the market by the re- 
kindling of two furnaces at the Ayresome Ironworks, 
though the plant has been re-started to execute special 
orders for old customers. Producers are unwilling to 
reduce quotations below 65s. for ordinary qualities, and 
65s. 6d. for No. 1 hematite, but customers claim they 
can satisfy their needs on lower terms. Merchants are 
still prohibited from underselling makers in home mar- 
kets, but by accepting low figures, are securing occasional 
small export orders. 

Foreign Ore.—There is very little activity in foreign 
ore, and definite quotations are difficult to fix. Best rubio 
varies from 15s. to 15s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Local consumers of Durham 
blast-furnace coke are buying little and report that good 
average qualities are readily obtainable at 15s. 6d. de- 
livered. 

Manufactured Iron and Steel.—Galvanised corrugated 
sheets have fallen 10s., following the abolition of fixed 

rices. Other quotations are unaltered. Common iron 

ars are 101. 10s.; best bars, 111.; double best bars, 
11l. 108. ; treble best bars, 12/.; packing (parallel), 8J. ; 
packing (tapered), 10/.; iron and steel rivets, 11/. 5s. ; 
steel ship plates, 8/. 15s. ; steel angles, 8/. 7s. 6d.; steel 
joists, sh. 15s. ; heavy sections of steel rails, 8/. 10s. for 
parcels of 500 tons and over, and 9/. for smaller lots ; 
fish plates, 121. 10s. ; black sheets (No. 24 gauge), 81. 10s. 
and galvanised corrugated sheets (No. 24 gauge), 10/7. 10s. 

Scrap.—Demand for scrap is quiet. There are sellers 
of borings at 24s., and of turnings at 27s. 6d.; while 
light cast iron is offered at 36s.; heavy cast iron at 
45s.; machinery metal at 4¢s. 6d.; and heavy steel 
at 40s. 





CuRVATURE EFFECTS IN ALLUVIAL CHANNELS: 
Errata.—We regret that in the article by Dr. H. Chat- 
ley, which appeared in our issue of February 20 last, 
one of the formule given in paragraph (4), near the bottom 
of the first column on page 261, ante, contained a number 
of printer’s errors. We now give the formule in its 


correct form as follows : 
‘x 2 
tol Metern = & (= a =) 
x 29 \x, a 
1 1 
ee 
*s (= za) 


fa (= = =) a_i 
2g *\e" af) 29 

where 0), 2}, %g, Z3'are as in (2). In the second column on 

the same page, line 7 from the end of the article, read 

“and ” in place of the + sign between ¢ and v. 
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THE INCORPORATED MunicipaL ELEcTRICAL Associa- 
TION.—The_ thirty-sixth Annual Convention of the 
Incorporated Municipal Electrical Association will be 
held at Scarborough from June 15 to 20. On Tuesday, 
June 16, the presidential address will be delivered by 
Mr. A. J. Fuller, borough electrical engineer, Fulham, 
and will be followed by a paper on ‘‘ Home Service by 
Electricity from the Consumer’s Point of View,” by 
Mr. E. E, Hoadley. On the following morning a paper 
on ‘‘ The Assessment of Undertakings in Relation to 
Local Rates ”’ will be read by Mr. Isaac Dixon, while on 
Thursday morning a paper on ‘‘ The Future Development 
of Electricity Distribution in Great Britain ”’’ will be 
presented by Mr. A. Nichols Moore. On the afternoon of 
this day a paper on ‘‘ The Value of the Lighting Load to 
Supply Undertakings ”’ will be read by Mr. C. W. Sully. 
The annual dinner will be held on Theeiay evening, 
and the annual general meeting on Friday morning. 





NOTES FROM SOUTH YORKSHIRE. 


SHFFIELD, Wednesday. 

Iron and Steel.—Longer than usual has been the 
holiday stoppage at representative steel and engineering 
works throughout South Yorkshire. Owing to the 
generally unsatisfactory state of order books, large-scale 
production will not be resumed until next week. nu- 
facturers are hoping that the recent improvement in the 
number of inquiries, received from home and foreign 
users, will be maintained, and that there will accrue solid 
business of sufficient volume to warrant more regular 
operations. There is substantia! evidence that valuable 
inland trade, as well as overseas trade, is going to rival 
manufacturers in foreign countries, purely on the price 
factor. Certain engineering firms in this country who 
had bought the bulk of their supplies from British steel- 
makers, are taking advantage of low-priced foreign 
offers. Austria and Sweden are competing keenly for 
business in certain kinds of rustless materials, while 
Germany is pressing sales in tool steel. Further efforts 
are being made locally to reduce manufacturing costs, 
The trade unions contend that if operatives were to 
work for nothing, Sheffield could not compete with foreign 
offers in certain classes of steel; but manufacturers 
here are convinced that a reduction in overhead charges 
would enable them to get sufficiently near to foreign 
quotations, to turn the scale in their favour, in relation 
to a considerable amount of business that is now outside 
their reach. Returns from steel-ingot plants reflect 
the fact that selling prices of finished steel have fallen 
faster than those of raw materials. Business in refrac- 
tories has suffered a check, in common with virtually 
every other line, though large orders have recently been 
booked, and many more are the subject of negotiation. 
The shrinkage in British railway work is, unfortunately, 
by no means a fresh development. For many months 
it has operated against local prosperity. Its continu- 
ance causes anxiety, coupled with the fact that overseas 
orders of a type that were formerly met by this district 
are going abroad—many of them to Belgium. Good 
progress is being made in the comparatively new process 
of steel nitriding. Following Sheffield’s lead, plants of 
this type are being operated in several other parts of the 
country. The development fills a real need in engineer- 
ing services where specially hard surfaces are required. 
Progress in heat-resisting, acid-resisting, and corrosion- 
resisting steels is fully maintained. Prices in raw and 
semi-finished materials are on the downgrade. Having 
regard to the depleted state of their own order books, 
steelmakers are buying sparingly. In an effort to 
stimulate purchase, cuts have been made of 7s. 6d. per 
ton in acid billets, 10s. per ton in high-carbon basic 
billets, and 2s. 6d. per ton in forge and foundry iron. 
Depression in inland sales of special alloys is offset by 
large purchases from Russia. The steel scrap market 
continues to sag. Quotations:—Siemens acid-steel 
billets, 927, 2s. 6d.; hard basic, 8l. 2s. 6d. to 81. 12s. 6d. ; 
medium hard basic, 6/1. 12s. 6d. to 71, 2s. 6d. ; soft basic, 
61. to 61. 5s. ; crown iron bars, 10l.; iron hoops, 121. ; 
steel hoops, 91. 10s. to 91. 15s. ; Derbyshire foundry pig- 
iron, 63s. 6d.; Derbyshire forge iron, 60s. 6d.; soft 
wire rods, 7/1. 10s. ; basic scrap, 40s. 

South Yorkshire Coal Trade.—Little business is expec- 
ted this week in any section of the local market. The 
seasonal decline, reported in housecoal before the holiday 
stoppage, is maintained, and there is little prospect of 
early improvement. Industrial sales are fairly steady on 
inland account. Export producers are meeting with 
strong competition from Germany and Poland, and, 
despite the undoubted benefits of the Quota Scheme, 
report a set-back in bookings. A diminished turnover is 
recorded in secondary steams. Smalls are in surplus 
supply, while furnace and foundry cokes show pro- 
nounced weakness. Quotations : Best branch handpicked, 
25s. 6d. to 27s.; Derbyshire best brights, 20s. to 22s. ; 
Derbyshire best house, 20s. to 21s. ; Screened housecoal, 
18s. to 19s.; screened house nuts, 15s. to 16s.; York- 
shire hards, 15s. to 16s. 6d.; Derbyshire hards, 15s. to 
16s. 6d. ; rough slacks, 9s. to 10s.; nutty slacks, 7s. to 
8s.; smalls, 4s. 6d, to 6s. 6d. 








Tue InstituTE oF TRANSPORT.—At its meeting on 
May 11, the Council of the Institute of Transport elected 
Mr. Frank Pick to be President of the Institute, to take 
office on October 1 next. 





Wuutne’s Press GuipE, 1931.—The fifty-eighth 
annual issue of Willing’s Press Guide has recently made 
its appearance. As has been the case with former issues, 
the most important feature of the new volume is the 
alphabetical list of newspapers and periodicals published 
in Great Britain and the Irish Free State. Then follow 
the classified sections, including lists of class papers, 7.e., 
journals devoted to professional, trade, technical, 
scientific, religious, and other objects, London periodicals 
and their publication dates, London suburban newspapers, 
Provincial daily papers, the London addresses of Provin- 
cial publications, Provincial publications under counties 
and towns, recent titular changes and amalgamations, and 
Colonial and Foreign publications with their London 
addresses. In the main section of the volume, namely 
that comprising the alphabetical list of the newspapers 
and journals published in this country, full particulars 
of each are given, including the type of the journal, the 
date of its foundation, the frequency of publication, the 
price, and the postal address, and the telephone number 
of the proprietors. The compilers are to be congratulated 
in compressing so much information into a. book which, 
as always, is of handy desk size. The publishers are 
Messrs. Willing and Company, Limited, 356-364, Gray’s 
Inn-road, King’s Cross, London, W.C.1. The price is 
the very moderate one of 2s. 6d. net. 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—Dullness still characterises the 
Scottish steel trade and orders are very scarce. Specifi- 
cations from the shipyards are poor and are not likely to 
improve, either in number or tonnage, until shipowners 
come into the market again, and, so far, there is little indi- 
cation of that. Overseas buyers are not placing much 
business at present. A quiet tone prevails in the black 
and galvanised sheet trade and, in the hope of inducing 
consumers to come into the market, the makers have 
reduced their home prices of }-in. sheets by 10s. per 
ton. Insufficient time has so far elapsed for any actual 
results of the reduction, but it is hoped that it will 
stimulate buying. For galvanised sheets the demand 
is well under capacity and, although it is stated that 
overseas markets are carrying very small stocks, there 
are few orders coming forward. The following are the 
current market quotations: Boiler plates, 107. 10s. per 
ton; ship plates, 8/. 15s. per ton; sections, 8/. 7s. 6d. 
per ton; black steel sheets, }-in., 7/. 10s. per ton; gal- 
vanised corrugated sheets (No. 24 gauge), 10/. 10s. per 
ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—No change of any kind is 
reported in connection with the malleable-iron trade of 
the West of Scotland, and depression is still very general. 
The day-to-day demand is easily met, and the overall 
tonnage is not heavy. The re-rollers of steel bars have 
also much difficulty in keeping plant running as buyers 
are not placing much business at the moment. Prices 
are without change, and are quoted as follow :—‘‘ Crown ” 
bars, 107. 5s. per ton for home delivery, and 9/. 15s, 
per ton for export; re-rolled steel bars, 6/. 10s. per ton 
for home delivery, and 61. 7s. 6d. per ton for export. 

Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade have not improved and there are no 
signs of any change for the better. The local demand 
is restricted by the general trade conditions, while the 
export side of the business is much under average and in- 
quiries are poor. The current quotations are as follow : 
Hematite, 72s. per ton delivered at the steel works ; 
foundry iron, No. 1, 76s. per ton, and No. 3, 73s. 6d. per 
ton, both on trucks at makers’ yards. 

Scottish Pig-Iron MShipments.—The shipment of 
Scottish pig iron from Glasgow Harbour for the week 
ending last Saturday, May 23, only amounted to 184 
tons. Of that total 121 tons went overseas and 63 tons 
coastwise. During the corresponding week of last year 
the figures were 293 tons overseas and 48 tons coastwise, 
making a total shipment of 341 tons. 

New Sheet-Mill Opened at Motherwell.—A new sheet 
mill was opened yesterday by the Marquis of Douglas 
and Clydesdale, at the works of the Motherwell Iron and 
Steel Company, Limited, at North Motherwell. The new 
mill embodies the very latest in equipment and lay-out, 
and was put down under the personal supervision of Mr. 
Thomas Harvey, managing director of the company, 
whose modern ideas have been fully carried out. It 
is capable of rolling sheets up to 16 ft. long and 55 in, 
wide, and from ¥-in. thick to 16 to 18 gauge. The 
output capacity for the one stand of rolls is approxi- 
mately 120 tons per week. 

Wages in the Iron Trade Reduced.—Sir John M. Mac- 
Leod, Bart., C.A., Glasgow, has made the following 
intimation to Messrs. Thomas Petrie and Owen Coyle, 
joint secretaries of the Scottish Manufacturered Iron 
Trade Conciliation and Arbitration Board : “in 
terms of the remit I have examined the employers’ 
books for March and April, 1931, and certify that the 
average net selling price brought out is 10/. 7s. 2 -41d. 
This means that there will be a reduction in the wages. 
of the workmen of 2} per cent. on the basis rates. 

Retirement of Mr. Owen Coyle.—County Councillor 
Owen Coyle, J.P., Cambuslang, organiser of the Iron and 
Steel Trades Confederation, and joint secretary of the 
Scottish Manufactured Iron Trade Conciliation and Arbi- 
tration Board, will retire next month after a connection 
with the steel industry of Scotland extending to over half 
acentury. As a mark of esteem and in consideration of 
his long service, he has been the recipient of a presenta- 
tion. Mr. Coyle relinquishes his office under the age limit. 








CHANGE oF AppREss.—On and after June 1, the London 
office of Messrs. The Pulsometer Engineering Company, 
Limited, will be removed from 11, Tothill:street, to 
39, Victoria-street, Westminster, S.W.1. 





Contracts.—Messrs. Richard Dunston, Limited, 

Thorne, near Doncaster. have received an order for a large 
motor barge, to be specially designed and constructed for 
general cargo service on the rivers Humber and Trent.— 
Messrs. The Hunslet Engine Company, Limited, Hunslet 
Engine Works, Leeds, have received a contract from 
Messrs. John Mowlem and Company, Limited, for eight 
0-6-0-type locomotives, with 14 in. by 20 in. cylinders, 
for use on the contract for the building of the new graving 
dock at Southampton, recently placed by the Southern 
Railway Company. 
_ THE NationaL PuysicaL LABORATORY.—Professor 
C. H. Desch, F.R.S., has been appointed Superintendent 
of the Metallurgy Department of the National Physical 
Laboratory, Teddington, in succession to Dr. Rosenhain, 
F.R.S. Professor Desch is at present Professor of Metal- 
lurgy and Dean of the Faculty in the University of 
Sheffield, and was formerly Professor of Metallurgy in 
the Royal Technical College, Glasgow. He will not 
take up his new appointment until February, 1932, as 
he had previously accepted an invitation from Cornell 
University, Ithaca, U.S.A., to give a course iof lectures 
there during the winter session of 1931-32. 





NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

The Coal Trade.—The South Wales Miners’ Federation 
evidently think that there is no prospect of “‘ securing 
reasonable wages”? by negotiations with the owners, 
and have passed a resolution urging upon the Govern- 
ment the need of introducing into Parliament, without 
delay, a Bill to amend the Minimum Wage Act, 1912, 
along the lines submitted by the Miners’ Federation of 
Great Britain. It has also been decided to press the 
Miners’ Federation of Great Britain to call a conference 
as soon as possible in June, to receive a report of the 
request of the national conference held in March for a new 
Minimum Wage Act. The miners are asking for a weekly 
minimum wage. At the same time, the Council of the 
Cardiff Chamber of Commerce has adopted a resolution 
which has been forwarded to the Government, asking 
that an early announcement should be made in connec- 
tion with the termination of the 7}-hours’ day in the 
beginning of July, as they contend that the uncertainty 
as to whether a 7 hours’ day is to operate is causing 
considerable harm to trade. They also point out that 
an increase in costs would result in a further loss of 
trade, a loss which has been enormous of late years. 
Meanwhile, the long-drawn-out dispute at the Bedwas 
pits. in regard to conditions of working, have not been 
settled as a result of the recent negotiations in which 
officials of the Ministry of Labour took part. Most classes 
of large coal continue to move off fairly well on account 
of orders previously placed, but, even so, buyers, not 
tied to particular brands, can secure their requirements 
at schedule prices. Smalls, on the other hand, continue 
in abundance, and colliery owners experience difficulty 
in securing space to bank supplies, this having become 
necessary owing to the lack of demai 1 for these classes, 
and the necessity for clearing wagons in order to move 
large coal. In the circumstances, smalls of any variety 
are freely available at schedule prices. Sized classes, too’ 
are usually obtainable on the basis of the minima. Th® 
Buenos Aires Electricity Works, which some months 
ago placed substantial contracts for Welsh coal for 
delivery over this and next year, are inviting tenders for 
another 120,000 tons to be delivered over 1932. 

Iron and Steel.—Exports of iron and steel goods in the 
past week totalled 15,126 tons, compared with 11,820 
tons in the preceding six days. Exports of tin-plates 
and terne-plates were raised, from 7,786 tons to 8,384 
tons, of black-plates and black-sheets, from 1,006 tons to 
1,318 tons, and of other iron and steel goods, from 1,256 
tons to 4,944 tons, but of galvanised sheets, reduced from 
1,772 tons to 480 tons. 








DiesEL-ENGINE MANUFACTURE IN AUSTRALIA.—What 
is claimed to be the first Diesel-engine plant to be con- 
structed in Queensland, and one of the largest, if not the 
largest, manufactured in Australia, was completed 
recently at the works at Maryborough, Queensland, of 
Messrs. Walkers, Limited. In 1928, this firm obtained a 
licence to construct their type of engine from Messrs. 
Mirrlees, Bickerton and Day, Limited, Hazel Grove, 
near Stockport, and two Australian engineers came to 
England for an instructional period of 12 months,, 
returning to Queensland in August, 1930. The recently- 
completed engine is of the four-cylinder standard type 
and is rated at 200 h.p. The Australian firm are to make 
a wide range of these engines. 





PrERSONAL.—Messrs. The Mond Nickel Company, 
Limited, have been appointed sole directors and man- 
agers of Messrs. Henry Wiggin and Company, Limited. 
Mr. W. R. Barclay, who, for some years has occupied 
the position of managing director of Messrs. Wiggin 
and Company, has been appointed consulting metallur- 
gist to Messrs. The Mond Nickel Company, Limited, 
with headquarters in London. Mr. A. P. Hague, who 
is general manager of the Company’s Clydach refinery, 
will succeed Mr. Barclay as general manager, but will 
also continue as general manager at Clydach. The 
office of Mr. E. W. Asbury, manager of the sales depart- 
ment of Messrs. Wiggin and Company, is to be moved 
from Birmingham to Imperial Chemical House, Millbank, 
London, S.W.1.—Mr. Arthur Andrews has been appointed 
Chairman of Messrs. Burton, Griffiths and Company, 
Limited, Montgomery-street, Sparkbrook, Birmingham. 
The active control of the business is vested in Mr. F. W. 
Turrell, who is also managing director of the -firm’s 
associated company, Messrs. B.S.A. Tools, Limited. 
Mr. Turrell will be assisted by Mr. E. C. Farrell, who is 
taking up the position of sales director of-Messrs. Burton, 
Griffiths.—Messrs. E. G. Herbert, Limited, Atlas Works, 
Chapel-street, Levenshulme, Manchester, have appointed 
Major S. H. Hall-Thompson, 10, Royal-avenue, Belfast, 
to be their representative in Northern Ireland.—Mr. J. D 
Troup having sold the whole of his share holding in Messrs. 
The Engineering Review Publishing Company, Limited, 
has relinquished his directorship and also his position 
as managing editor of Engineering and Boiler House 
Review. His new business address is 34-35, High 
Holborn, London, W.C.1, from which he will publish 
his own journals.—Messrs. Dunford and_ Elliott 
(Sheffield), Limited, have purchased the goodwill and 
patent rights of Messrs. Rotary Louvre Furnaces (System 
Pehrson), Limited. A special department, with head- 
quarters at 54, Victoria-street, London, S8.W.1, and 
under the management of Dr. W. R. Chapman, has been 
created to carry on the business in Rotary Louvre 
furnaces, dryers, &c.—Messrs. Joseph Stubbs, Limited, 
Ancoats, Manchester, have taken over the patent rights 
for the Diatherm piston, the invention’‘of Mr. R. de Fleury, 
the French metaliurgist. The piston has been in use on 
the Continent for several years and will be manufactured 
at Messrs. Stubbs’ own works, 


NOTICES OF MEETINGS. 





Royat Sanitary Instirutse.—To-day, 4.30 p.m., 
The Guildhall, Exeter. “The Exeter New Sewage 
Purification Works,”’ by Mr. E. J. Silcock. 

InstituTION oF Gas EncInEERS.—First International 
Gas Conference and Annual General Meeting, Tuesday, 
June 2, to Friday, June 5. Institution of Civil Engineers, 
Great George-street, S.W.1, Tuesday, June 2, 10 a.m., 
Presidential Address, by Mr. H. E. Copp. “‘ Inter- 
mittent Vertical Chambers and Coal and Coke Handling 
Plant at Southall,” by Mr. J.S. Thorman. At 2.30 p.m. 
‘* Problems of Modern Gas Distribution,” by Dr. H. 
Schiitte. ‘‘ The Semi-Direct Recovery of Ammonia in 
Gas-Works Practice and the Recovery of Tar Acids from 
Ammoniacal Liquor,” by Mr. A. L. Holton. At 4 p.m. 
Mrs. Copp’s ‘‘ At Home” (Ladies). Hyde Park Hotel, 
Knightsbridge, S.W.1. At 9 p.m. Reception and 
Dance. Park Lane Hotel, Piccadilly, W.1. ednesday, 
June 3, 10 a.m. International Business and Addresses. 
“The Gas Industry in America,” by Mr. C. E. Paige. 
At 2.15 p.m. Various Excursions. At 8 p.m. Presi- 
dent’s Dinner. Grosvenor House, Park-lane, W.1. 
At 11 p.m. Motor-Coach Tour of London. Thursday, 
June 4, 10 a.m. ‘‘ Clean Coal in the Gas Industry,” by 
Dr. R. Lessing. ‘‘An Experiment in Controlling 
Pressure Conditions within Coal-Gas Retorts,’’ by R. N. 
Webb. At 12.45 p.m. Council Luncheon to the 
President. Hotel Victoria, Northumberland-avenue, 
W.C.2. At 2.15 p.m. Ladies’ Visit to Windsor Castle. 
At 2.30. General Meeting of the Benevolent Fund. 
“The New Oswald-street Gas Works of the Burnley 
Corporation,” by J. H. Clegg. Concluding Business. 
Friday, June 5. Sussex Tour. 

Roya Socrety or Arts.—Thursday, June 4, 6 p.m. 
John-street, Adelphi, W.C.2. ‘‘A New Prime Mover,” 
by Mr. J. F. J. Malone, 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

Important Textile Machinery Merger.—Chief interest 

in heavy engineering circles in the North-western district 
this week centres in the proposed amalgamation of six 
of the leading textile machinery manufacturing firms 
in Lancashire, representing a total issued capital of 
7,321,165. The merger, if carried through, will be the _ 
biggest and most important fusion in local engineering 
history, comparable only with the amalgamation, nearly 
two years ago, of leading iron and steel companies into 
the Lancashire Steel Corporation, Limited. The need 
for rationalisation in the textile machinery section has 
been apparent for some considerable time, but efforts 
towards this end by Mr. M. Coles Harman, then chairman 
of Messrs. John Hetherington and Sons, who advocated 
the establishment of a Textile Machinery Union, with a 
view to lessening competition, eliminating unnecessary 
waste, and pooling experience and selling methods 
knowledge, failed to find support. The new proposal, 
embodied in a scheme prepared by Sir Gilbert Carnsey, 
of Messrs. Price, Waterhouse and Company, Limited, 
it is understood, has similar aims. The directors of the 
following companies have decided to place the scheme 
before their shareholders and to recommend its accep- 
tance: Messrs. Brooks and Doxey (1920), Limited, of 
Manchester; Messrs. Asa Lees and Company, Limited, 
Oldham ; Messrs. Dobson and Barlow, Limited, Bolton ; 
Messrs. John Hetherington and Sons, Limited, of 
Manchester; Messrs. Howard and Bullough, Limited, 
Accrington ; and Messrs. Platt Brothers and Company, 
Limited, Oldham. These firms were all included in the 
scheme put forward by Mr. Harman in 1929, as also were 
Messrs. Tweedales and Smalley (1920), Limited, of 
Castleton, Rochdale. Although the detailed arrange- 
ments of the scheme have not yet been fully considered, 
it is stated that one result of the merger will be the 
establishment of centralised headquarters, probably in 
Manchester, and another the scrapping of redundant 
plant with concentration of manufacture upon the most 
suitably equipped and situated works. 
Recent Orders and Inquiries.—Leading structural steel- 
work firms report an improvement of inquiry in late 
weeks, and hopes are entertained of substantial orders 
in the next month or two. Messrs. Edward Wood and 
Company, Limited, of the Ocean Ironworks, Trafford 
Park, Manchester, have further improved their order 
book, with a contract from the London Midland and 
Scottish Railway for the erection of a station at Southend. 
The gun-mounting departments of. Messrs. Vickers- 
Armstrong Limited, will be kept busy for some time to 
come on orders for the Portuguese Navy, booked re- 
cently. Itisstated that the Polish Ministry of Posts has 
accepted a 550,000/. contract from the General Telephone 
Trust, of Liverpool, for new telephone and telegraph 
lines on a long-term credit basis. 

Labour Conditions.—At a meeting of the Chemical 
Trade Joint Industrial Council, held in Manchester, it 
was agreed that the standard rate of labourers should 
be reduced to 1s. an hour, and of shift men to ls. 1}d. 
an hour, and’ piece-workers to sustain a reduction of 
5 percent. These “ cuts ” represent reductions of about 
2s. 6d. a week to labourers and 3s. 4d. to shift workers. 
They become operative in the second week of June and 
affect about 80,000 workers. In the absence of any 
definite sign of improvement in the North-west Coast 
hematite pig-iron trade, stocks are accumulating, and 
it is estimated that these now exceed 100,000 tons. 
Steel mills are still fairly well employed, and have work 
in hand to last until July, with hopes of more work to 
follow. Another 40 men employed at the Crewe Loco- 
motive works have received notice to terminate their 





employment. 
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co- OPERATION IN EXPORT TRADE. 


AmoncG the modern inventions which have proved 
themselves to be worth their cost to the State, is 
the Overseas Trade Department. To a large 
extent, indeed, the proof has had to be circum- 
stantial. The conditions and organisation of export 
trade have not yet allowed manufacturers to act on 
any extensive scale on the advice which the Govern- 
ment representatives have given from all parts of the 
world, and the Department has not had the oppor- 
tunity of seeing its recommendations tested in 
practice to the extent it would doubtless wish. 
Many considerations, however, tend to show the 
essential soundness of that advice. Perhaps the 
most striking fact is that the Department's officers 
reach much the same conclusions quite indepen- 
dently in all parts of the world in regard to some 
essential factors of amendment, which it is thought 
will have to be made before British manufacturers 
can regain their proper position. In addition, more- 
over, to the large number of annual or similar 
reports issued by the commercial officers of His 
Majesty’s Legations, there have recently been im- 
portant missions undertaken by experienced busi- 
ness men. These have added to the number of 
authoritative and independent opinions invoked, 
and incidentally, as was remarked by the leader of 
the most recent mission, have gone near to doub- 
ling the work of the Department, which acted as 
their executive agent. But they have done little 
to displace the advice that has been flowing in 
regularly from the Department, and the general 
similarity of their conclusions might in other cir- 
cumstances have deprived them of their news value, 
and discounted the importance that is likely to be 
attached to them. As things are, however, it may 
be hoped for two reasons that no’ such result will 
follow. On the one hand, the condition of the 
export trade has shown no appreciable sign of 
revival, and in most markets the British share, in 
particular, has not begun to recover. On the other 
hand, though much advice of apparent value has 
been given, there is little sign that it is being acted 
on. It may, therefore, not be without interest to 
refer shortly to two of the latest of these missions, 
which, though they arrive at conclusions very similar 





to those that have been reached before, present 
features of special interest, and may be well worth 
some thought. 

One of these has been described in the remarkably 
outspoken addresses of H.R.H. the Prince of Wales on 
his experience in South America. A faculty notable 
in the Royal Family is the ability to detect what is 
best worth recognising in all phases of national life. 
While, doubtless, on State occasions the Sovereign 
will speak as his Ministers may advise, it has been 
his practice and that of his family to address them- 
selves to its citizens on appropriate occasions in 
their own persons. Many wiil remember the moving 
messages that Queen Victoria had occasion to 
address to her people, very evidently in her own 
words, and realise how no refinement of diplomatic 
language could have produced an equal effect. Our 
King, when he was Prince of Wales, continued the 
tradition, and the present action of the Prince only 
carries further what he has been doing for many 
years past. The state of trade is a familiar subject, 
and there is little that any speaker can say which 
can claim attention on the ground that it is new. 
Many of the most valuable truths have been stated 
so often that they would have become common- 
places long since if they did not still need to be 
enforced, and in the multitude of such topics it is 
often a serious difficulty to know which deserve 
merely an honoured acquiescence, and which are 
ripe for more active propagation. It is not the 
custom of our Royal Family to take sides in the 
discussion of moot points, and there are many 
subjects on which, therefore, it is impossible for 
them to give counsel. By their reticence in this 
respect, however, their words can claim and receive 
a correspondingly greater authority when they 
announce facts, or a series of facts, on which they are 
able to feel no controversy at all. It is not un- 
reasonable to attach importance to guidance in this 
respect. There are few other qualified sources 
— exempt from controversial influences, 
and it may safely be taken that advice which the 


| Prince of Wales feels justified in giving, includes 


nothing that can be called into question by those 
who are best informed on the subject. His experi- 
ence of affairs, his personal investigations on the 
spot, and the opportunities that he has taken of 
verifying his own conclusions by reference to the 
best available opinions of all kind, give sufficient 
ground for hall-marking the conclusions he an- 
nounces as among those that must claim paramount 
attention. In his present speeches he has enhanced 
the value of his services by the candour with which 
he has expressed his opinion. The requirements 
expected from manufacturers who seek export 
markets, the more intimate study of the desires of 
customers, the development of advertising at least 
to keep pace with the advertising of competitors in 
South America, the improvement of the present very 
inadequate British news service, and the reduction of 
the internal throat-cutting by individual competing 
firms, are some of the subjects on which his advice 
has been unreserved, and should help, perhaps 
decisively, to promote measures that have long 
been wanted. 

The other most notable subject is the report of 
the British Economic Mission to the Far East, 
which under the chairmanship of Sir Ernest 
Thompson returned last month after an absence of 
over six months. The mission went, in effect, 
to inquire into the present conditions of British 
trade in China and Japan, and to report upon what 
action should be taken to develop and increase 
it. Each of these countries presents features not 
found to anything like the same extent elsewhere. 
Few people will be surprised to know that China 
possesses nearly a quarter of the population of the 
world, though to some it will be news that the 
population of Japan is nearly double that of this 
country. So far as concerns Japan, it must now be 
regarded as a manufacturing country with a marked 
protective policy. In the engineering trade it has 
indeed to import a certain proportion of its require- 
ments, though it is not certain whether this will not 
tend to decrease, and the most probable event is 
that there may be a market in specialities of high 
quality, in which this country may share if it takes 
appropriate measures. With this important excep- 
tion the prospect of any substantial increase in 
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British engineering trade with Japan seems to be 
remote. 

China, on the other hand, is in a wholly different 
position. Covering an area of over 4,000,000 
square miles and with a population of close upon 
500,000,000, it has a railway system of well 
under 10,000 miles, and its foreign trade, develop- 
ment and industrialisation are in evidence only on 
the extreme fringe of the area. It is obvious that 
the country is only at the very beginning of its 
development, and that whenever that proceeds, 
as great forces of Chinese opinion seem determined 
that ultimately it shall proceed, a vast new market 
will be available for foreign manufacturers. This 
market is of special importance to manufacturing 
engineers, because their products will be among those 
most immediately wanted. With the end of civil 
war and the stabilisation of the currency there will 
be immediate demand for improvement of roads 
and railways, on which indeed a small beginning has 
already been made. With this improvement will 
come increased use of agricultural machinery and 
irrigation plant, and the agricultural and mineral 
wealth of the country will require for its development 
a rapid increase of electric power. With the increase 
of wealth arising from these operations, the money 
available for spending will increase proportionately, 
and whereas most of the Chinese market is concerned 
only with low-priced goods, and these distributed 
over very limited areas, the increased organisation of 
work will distribute products of all kinds more 
widely, and stimulate the demand for work of 
higher quality, which there appears to be a dis- 
position in the Chinese to appreciate when they 
have the money to afford it. 

All authorities appear thus to concur in the belief 
that the prospects of development in no remote future 
will be beyond all precedent in commercial history. 
Already the imports of engineering manufactures 
have increased when other imports have declined, 
and although the improvement in British imports 
has been markedly less than that of some other 
countries, they remain at a substantial figure, and 
are backed by a well-established reputation. At 
no epoch, in fact, in the commercial history of the 
country could its market be better \vorth cultivating 
than at the present time, and the circumstantial 
report which the Mission has published has given 
many suggestions which deserve to be studied 
carefully. The task is the more attractive because 
in several respects the account given of the market 
does not confirm the apprehension that it will be 
decided solely by price. In small plant and 
materials for small buyers this may indeed have a 
paramount effect, and all the more so because of 
foreign competition and local manufacture. To 
cultivate this important branch of imports it will be 
necessary, as the report advises, to undertake mass 
production after close study of the requirements of 
the market. In large contracts and large work, 
on the other hand, credit is a more important factor 
even than price, and the co-operation of financial 
interests is indispensable to offset in particular the 
competition of the United States, who are in that 
way building up a strong position. At present, 
too, the United States devote large sums of money 
to promote the education of young Chinamen in 
American universities and works, and by these and 
allied methods are bringing up a constant succession 
of American-trained Chinese, who will be the tech- 
nical leaders of the next generation. Such and 
similar measures, including technical representation 
and intelligent advertisement, are recommended 
in the common interests of British engineering 
trade, and even then wil. leave British manu- 
facturers no further forws:c than their American 
competitors. Perhaps the most fundamental recom- 
mendation of all is that by measures such as the 
grouping of exporters, means should be adopted to 
prevent inter-British competition and strengthen 
British representation. Time doubtless was when 
it may have been possible for British engineers to 
compete with all the world in its markets, while 
enjoying its own cherished competition with other 
British manufacturers. To-day, co-operation, where 
it has been tried, has been found more profitable 
than competition, and the Far East: Mission adds 
one more to the many who urge it to be tried much 
more widely. 


NOTES. 


AWARD OF THE CLAUSEN GOLD MEDAL. 


THE Clausen gold medal was established by the 
American Association of Engineers in 1926 as a 
means for recognising distinguished work for the 
welfare of engineers, and is, in the future, to be 
awarded annually. The first award was, however, 
not made till this year, the recipient being Dr. 
J. A. L. Waddell, well known as the engineer re- 
sponsible for the construction of many important 
bridges both in the United States and in other 
countries. The presentation was made on March 11 
last, following a dinner at the Hotel Astor, New 
York, organised by the above-mentioned Association 
whose president, Mr. J. H. Griffin, occupied the 
chair. Amongst those present were many leading 
American engineers and other distinguished guests. 
Included amongst the speeches was an apprecia- 
tion of Dr. Waddell’s work, by Mr. F. W. Skinner, 
M.Am.Soc.C.E., who referred to the fact that not a 
few engineers seemed very reluctant to share with 
others their knowledge and experience, but that a 
very different spirit had animated Dr. Waddell 
throughout the whole of his professional career, 
which had now extended over more than fifty years. 
In Dr. Waddell’s contributions to leading technical 
societies, were summed up the results of many 
laborious and painstaking researches, and his two 
treatises, on ‘‘ Bridge Engineering” and the “ Eco- 
nomics of Bridgework,”’ had proved of much service 
to the profession. He had also ever been intensely 
interested in the improvement of technical educa- 
tion, and, moreover, had been extremely liberal in 
helping young engineers not only with advice, but, 
at need, even financially. Dr. Waddell had, it should 
be added, been prominent in enforcing the claim of 
engineers for better recognition and appreciation 
by the public of the importance of their work, and 
he had also always been earnest in his endeavours 
to raise the standard of professional practices and 
ethics. 

THE STRUCTURE OF LIQUIDS. 


In a lecture delivered under the above title at 
the Royal Institution on May 22 last, Sir William 
Bragg, F.R.S., said that when a fine pencil of X-rays 
passed through a crystalline powder on to a photo- 
graphic plate, the latter showed on development a 
series of rays surrounding the centre of the image. 
| Every substance had its own characteristic ring 
| system, which was definitely different with different 
crystalline compounds. When the crystals were 
melved, similar rings could still be observed, which, 
though they were more diffuse, still retained the 
general character of those observed with the powder. 
In the latter case the rings were attributed to some 
arrangement of the molecules of the crystal, and it 
seemed a reasonable hypothesis that in the case of 
liquids they corresponded also to some more less 
permanent molecular groups. Their formation was 
due to much the same causes as were responsible 
for the halos often seen round the moon. These 
were produced by the scattering of the light by 
pene of fog. In general, this scattering was 
such that the light from different particles reached 
the eye out of phase, but that which came from 
particles so situated that all the rays arrived in 
phase gave a cumulative result, and led to the 
appearance of a halo. This explanation was given 
by Thos. Young when lecturing at the Royal 
Institution some 130 years ago. On that occasion 
Dr. Young had also exhibited an instrument which 
he called an eriometer for measuring the fineness 
of wool fibres. The fibres acted as a grating 
and, other things being equal, the size of the 
diffraction ring observed was larger the finer the 
fibres. Dr. Young complained that “the bucolic 
mind did not take to this as well as he had hoped,” 
and it was interesting to note that the same idea 
had quite recently been re-patented. In the case 
of the X-ray photographs the scattering was due 
to the electrons, each individual one of which 
in each individual atom contributed its effect. 
Where the radiations scattered were in phase when 
they reached the photographic plate, a ring appeared 
on development, and by measuring the density of 
the deposit much could be gleaned about the arrange- 
ment of the atoms and molecules responsible. When 











a crystal melted these molecules were still very 
closely packed, as was indicated by the fact that 
the density of the liquid phase was in general not 
very different from that of the solid phase. Some 
kind of close packing seemed, therefore, to be 
retained in the liquid, little groups of molecules 
retaining much of their arrangements in the solid 
crystal, and by a study of the X-ray diffraction 
patterns, it was hoped to learn a good deal about 
the constitution of these liquids, but the matter 
was still in its infancy. 


HARDENING OF METALS BY RoTaTING MAGNETIC 
FIEevps. 


In a recent issue of the Proceedings of the Royal 
Society Mr. E. G. Herbert, well known for his 
pendulum hardness tester, describes some remark- 
able effects produced on metals by rotating magnetic 
fields. In view of the fact that work-hardened 
metals commonly tend to become harder by a process 
of ageing, Mr. Herbert concluded that this spon- 
taneous increase of hardness must be due to some 
atomic re-arrangement, which in the case of magnetic 
metals might, he surmised, be accelerated by the 
action of a rotating magnetic field. Experiment 
showed that this was the case, and the investigation 
was then extended to steels hardened by quenching, 
and with similar results. Thus the Brinell number 
of a high-speed steel was raised from 725 to 820 by 
subjecting it to the magnetic treatment for one 
minute, the temperature being 100 deg. C. Mr. 
Herbert suggests that the process seems well adapted 
for increasing the hardness of drills, milling cutters, 
and similar tools. Further experiments with non- 
magnetic metals gave less striking results, though 
in the case of Duralumin the hardness induced by 
the magnetic treatment was distinctly greater than 
that observed with normal age-hardening. 








THE IRON AND STEEL INSTITUTE. 
(Concluded from page 680.) 


EFFECT OF CARBON AND SILICON ON GROWTH OF 
Cast Iron. 


The fourth and last paper on the agenda, on 
Friday morning, was by Dr. A. L. Norbury and 
Mr. E. Morgan, and dealt with ‘“ The Effect of 
Carbon and Silicon on the Growth and Scaling of 
Grey Cast Iron.” Dr. Norbury, who presented the 
contribution to the meeting, said that irons con- 
taining from 4 per cent. to 10 per cent. of silicon 
in conjunction with graphite in a finely-divided 
condition, were being developed commercially by 
members of the British Cast-Iron Research Associa- 
tion for growth- and scale-resisting purposes, and, 
if properly made, gave satisfactory results under 
suitable service conditions. They had been regis- 
tered under the name “ Silal.”” We hope to reprint 
this contribution to the proceedings in a forthcoming 
issue of ENGINEERING. In view of the lateness of 
the hour, Professor Louis stated that the discussion 
on the paper would be deferred until after the 
luncheon interval. 

When the members reassembled at 2.30 p.m., 
on Friday, May 8, the President, Colonel Sir Charles 
Wright, reoccupied the chair. The discussion on 
the paper by Dr. Norbury and Mr. Morgan was 
commenced immediately. 

Professor Sir Harold Carpenter, in opening the 
discussion, said that it was known that the investi- 
gation had been so successful that it had been 
possible to base patents on the results. The title 
of the paper included the words “ growth and scal- 
ing.” He took this to mean that scaling was an 
extreme form of growth, i.e., the growth at the 
surface became so great that cohesion was lost 
and the surface flaked away. (Dr. Norbury here 
interposed to say that this was indeed the case.) 
Continuing, Sir Harold said that the authors had 
carried their experiments on the influence of silicon 
on growth much further than Professor H. F. 
Rugan and himself had done. They had thought 
that silicon was to be avoided, whereas it was now 
shown that the whole question turned on the 
carbon. If the metallurgy of the alloys were care- 
fully watched, the graphite could be produced in 
such a form that growth that would otherwise 
occur was stopped. Moreover, silico-ferrite was more 
resistant to growth than plain ferrite. The authors 
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had carried out accelerated growth tests by heating 
bars in moist CO,. He would like to ask if the 
products were exactly the same as when the bars 
were heated in air. If such was not the case, he 
would like to know what effect this would have on 
the results obtained. The authors had said nothing 
concerning the applications of the new material, 
and it would be interesting to know whether it was 
suitable for ingot moulds and for the fire bars of 
furnaces. 

Dr. M. L. Becker thought that although the 
authors had put forward a strong case, he was 
not quite convinced that the fine graphite type of 
structure always offered a better resistance to 
scaling than the flake-type. One of their micro- 
photographs showed that the iron most resistant 
to oxidation and growth did not contain the fine 
supercooled type of graphite, as he understood it. 
On the other hand, an iron which had shown growth 
and oxidation contained fine supercooled graphite. 
The presence of silicon in an iron caused it to oxidise 
more readily at first, but when once a protective 
layer of oxide was formed further oxidation was 
hindered. 

Mr. A. G. E. Robiette said that he had had some 
experience in using the authors’ material for furnace 
structures and the results had borne out all the 
claims made for it. It had been used, for instance, 
in the supporting structure of an electric furnace. 
Previously the material employed, which consisted 
of a so-called heat-resisting cast iron, had only 
lasted 2 or 3 months. The new material had been 
in place for 5 months and was still quite satis- 
factory in all respects. He would like to know 
if it could be used in the manufacture of containers 
for the molten metals and salts employed in various 
hardening processes. It would, certainly, be inter- 
esting to know the effects produced on the new alloy 
by molten lead, tin, and aluminium, sodium chloride, 
barium chloride and the cyanides. In a paper 
read before the Institute of Metals at Southampton, 
in September, 1930,* Mr. J. D. Grogan had found 
that grey cast iron stood up to the attack of molten 
aluminium better than other materials, although 
the outside of the container scaled. The new 
material might prove useful in this direction except 
that the silicon present might contaminate the alu- 
minium. No material had as yet stood up satis- 
factorily to the action of molten cyanides. The 
last speaker, Mr. E. W. Colbeck, said that the new 
material was quite satisfactory when used for 
castings of small section, such as stoker links. In 
larger castings, on the other hand, the material was 
likely to be more brittle than normal iron. 

Dr. Norbury, in the course of his reply, referred 
to Sir Harold Carpenter’s question as to whether 
the products of accelerated growth in moist CO, 
were the same as those in air. No doubt there was 
a great difference between a strongly oxidising and 
a weakly oxidising atmosphere. On the other 
hand, some emphasis should be laid on the fact that 
conditions in practice varied between very wide 
limits. The production of ingot moulds had been 
the first application tried, but the new material 
had not proved suitable. It was too brittle to 
accommodate itself to the rapid change in tempera- 
ture caused by the teeming into it of molten metal. 
This brittleness was, in fact, one of the bad points 
of the new alloy. Incidentally, however, they had 
now gone further and had developed a ductile 
material. This contained nickel and was more 
expensive, whereas the material under discussion 
was comparatively cheap. It was quite successful 
for stoker links and could be machined easily, 
provided the silicon content was not above 7 per 
cent. An alloy containing 5 per cent. of silicon 
was very easy to machine. In answer to Dr. 
Becker, he wished to point out that one of their 
graphs (Fig. 6 in the paper), proved conclusively 
that irons containing chiefly fine supercooled graphite 
oxidised less than irons containing normal graphite. 
The new alloy had been tried for melting pots 
for use for aluminium and other metals. If, 
however, the pots were heated by an oil flame 
of the type often employed, the sudden heat caused 
star cracks to appear. If the pot were heated elec- 
trically, the material would no doubt stand up 
to the treatment. The action of other metals and 


| salts upon the material would be tried at some 
future date. 


CORRELATION OF BLAst-FURNACE Data. 


The next paper taken bore the title ‘“ Blast- 
Furnace Data and their Correlation,” and was by 
Mr. E. C. Evans, Dr. L. Reeve, and Dr. M. A. Vernon. 
The contribution was presented by Mr. Evans, who 
referred to the previous paper on the subject by 
Mr. F. J. Bailey and himself* and stated that their 
mathematical expression had been examined in the 
light of additional data and confirmed. Arising 
out of the examination of over 220 furnaces, the 
relationship between the iron factor and the time 
of stock descent had been determined with greater 
precision, and the relation for an individual furnace 
had been shown to be expressed by a curve of the 
hyperbolic type. We hope to reprint this contribu- 
tion to the proceedings, in abridged form, in a 
future issue of ENGINEERING. 

The first speaker in the discussion, Mr. Hamilton, 
said that the authors had not said anything about 
cyanides and alkalies. A powerful reducing agent 
such as potassium cyanide, at high temperatures, 
must have some action in the blast furnace. Mr. 
E. H. Lewis, who spoke next, said the authors were 
gradually narrowing down the “ bands” on their 
graphs by isolating the variables. He would like 
to know if they had found any definite relation 
between the iron factor and the size of the ore 
used in the furnace. Referring to the influence of 
blast moisture upon the furnace economy, the 
authors had stated that possibly the decreased 
hearth heat requirements during the summer might 
not wholly be attributed to reduced radiation and 
other losses, but to a more uniform moisture content 
in the atmosphere, and a consequent reduction in 
the excess coke required to meet the factor of 
safety. It had been his own experience that 
variations in the moisture content of the atmosphere 
were much larger in the summer than in the winter. 
The moisture might drop in the summer from a 
maximum of from 5 to 6 grains, per cubic foot of 
air, to 24 grains per cubic foot in a few hours. 
There was a certain optimum rate of driving a 
blast furnace, and he suggested that there was also 
an optimum diameter for furnaces. Some advan- 
tages might be gained by running a larger number 
of somewhat smaller furnaces rather than a smaller 
number of larger furnaces. Of course, in the former 
case labour costs would be greater, but this difficulty 
might, perhaps, be overcome. 

Dr. R. Lessing stated that he was mainly interested 
in the question of fuel for blast furnaces, and he 
would like to put in a plea for lower ash contents 
in the cokes used. It was surprising to find what 
efficiency was realised by blast-furnace managers 
with the poor material at their disposal. The 
average ash in the cokes used was from 11 per 
cent. to 12 per cent ; in a few cases it was 7 per cent., 
while in some instances it was as high as 23 per cent. 
to 24 per cent. It would be a great advantage to 
run furnaces using a cleaner fuel. He hoped, in the 
near future to carry out a test on a blast furnace 
using coke containing only from 3 per cent. to 
4 per cent. of ash. This, he thought, would consti- 
tute a very important step forward in isolating one 
of the doubtful—or more correctly, unknown— 
factors connected with blast-furnace operation. 

Mr. T. Hoskison drew attention to some anomalies 
in the authors’ tabulated data. The output of pig 
iron per week of one of the individual furnaces (No. 
205) had been given as 20 tons. In another case 
(No. 162), the output had been given as 15,000 tons 
per week. He knew of outputs of 7,000 tons per 
week, but double that figure had, in his opinion, 
not yet been attained. The next speaker, Mr. R. A. 
Hacking, said that the authors had stated that 
several British and American authorities did not 
consider that a unit of heat brought in by the blast 
should be given the same value as a unit of heat 
generated by the combustion of coke. In his opinion 
it was quite evident that a unit of heat brought in 
by an increase in the blast temperature was more 
valuable than one generated by the combustion of 
carbon. Mr. C. 8S. Gill, who spoke next, asked the 
authors if they had considered the advisability of 
segregating the various areas involved and then 





* See ENGINEERING, vol. oxxx, page 345 (1930). 


* See ENGINEERING, vol. cxxvi, page 29 (1928). 








dealing with each area separately. By doing this, 
blast-furnace managers in each area would know 
what were the best lines to adopt, and could arrange 
their procedure accordingly. The authors had said 
that if the results of furnaces smelting poorer ores 
were examined, it was found that as the ores became 
less rich and more refractory, the iron factor 
increased. He felt sure that this was not meant 
exactly as it stood, as many rich ores were distinctly 
refractory. In an appendix the authors had given 
weekly operating data of a British blast furnace for 
a period extending over nine months. It would 
have been interesting to know the age of the furnace 
at the commencement of the test. Towards the end 
of the period quoted the output had fluctuated con- 
siderably, and it was remarkable that the best coke 
consumption of the series (week ending Octo- 
ber 18), occurred during this period of fluctuation. 
The last speaker, Mr. F. J. Bailey stated that 
there were some tungsten-graphite thermocouples 
on the market and, he thought, the authors would 
secure valuable information if they introduced one 
of these into the bottom of a furnace, and thus 
ascertained the mean temperature inside the hearth. 

Mr. Evans having signified the desire of the 
authors to reply to the discussion in writing, the 
meeting passed on to the next paper on the agenda. 


Sus-CRYSTALLINE STRUCTURE OF FERRITE. 


The last contribution considered by the meeting 
bore the title, ‘‘The Sub-Crystalline Structure of 
Ferrite.”’ It was by Professor C. O. Bannister and 
Mr. W. D. Jones and was read in abstract by the 
former, who stated that, during the microscopical 
examination of samples of wrought iron, some 
interesting features in the sub-structure of certain 
ferrite crystals had been observed. Three different 
types of sub-crystalline structure had been met with. 
Type I structure, which was undoubtedly associated 
with phosphorus in the metal, had been found most 
easily and abundantly in specimens of wrought 
iron, but had also been found in mild steel. To some 
extent it was similar to the coring structure, found 
in certain alloys and met with commonly in the 
60 : 40 nickel-copper alloy, and, like this coring, it 
affected considerable areas. It was detected after 
etching a polished surface with 5 per cent. nitric 
acid in alcohol, but deep etching was required to 
reveal it satisfactorily. The etching reagents con- 
taining cupric chloride also developed the structure 
readily. Type II structure had been found in some 
specimens of wrought iron in the bar form, but was 
most easily distinguished in specimens after anneal- 
ing in an atmosphere of hydrogen for a considerable 
time. This structure consisted of a distinct veining 
of the ferrite crystals. Type III structure, which 
was undoubtedly a modification of Type II struc- 
ture, or the result of continued etching of material 
containing Type II structure, had been found in 
wrought-iron specimens after prolonged etching 
with nitric acid. It was generally found in isolated 
crystals, although it sometimes affected a consider- 
able area of the specimen as fine markings. 

The only speaker in the discussion was Mr. F. 
Adcock, who stated that many investigators had 
found structures similar to those described by the 
authors as Type II structures. He then exhibited 
several lantern slides to illustrate sub-boundaries 
occurring in chromium-aluminium and other alloys. 

The other papers on the agenda were taken as 
read and the President thanked all the authors for 
their contributions. Among the papers to be dis- 
cussed by correspondence are “Some Alloys for 
Use at High Temperatures. Complex Iron-Nickel- 
Chromium Alloys,’’ by Dr. C. H. M. Jenkins and Mr. 
Mr. H. J. Tapsell; “ Refractory Materials for the 
Induction Furnace,” by Dr. J. H. Chesters and Mr. 
W. J. Rees; and “The Resistance of Copper- 
Nickel Steels to Sea Action,” by Dr. J. Newton 
Friend and Mr. W. West. These three papers are 
of some considerable interest to engineers. We 
print an abstract of the paper by Dr. Jenkins and 
Mr. Tapsell on page 713 of this issue, and intend 
to reproduce the other two papers, in abridged form, 
in future issues of ENGINEERING. The usual votes 
of thanks to the Institution of Civil Engineers for 
the accommodation which they had kindly afforded 
for the meeting, and to the President, terminated 
the proceedings. 
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THE ROYAL SOCIETY CONVER- 
SAZIONE. 


(Concluded from page 678.) 


Appuications of the X-ray diffraction analysis of 
crystals were shown by the National Physical 
Laboratory, in photographs by Dr. G. Shearer, Mr. 
W. A. Wood, and Mr. J. Thewlis. Amongst other 
results, they illustrated the nature and interpreta- 
tion of the changes in the diffraction patterns of 
alloy steel consequent on heat treatment, the effect 
of cold working on selective crystal orientation, the 
large variation in the structure of deposited metals 
under different electrolytic conditions, the use 
of the method for chemical analysis, and the investi- 
gation of materials (such as cellulose papers and 
jewel pivots) in which the size of the sub-microscopic 
crystals is important. The Research Department 
of the Royal Arsenal, Woolwich, showed a number | 
of radiographs of metallic structures, obtained 
with an X-ray tube run at about 7 kw. (20 milli- 
amperes and 360,000 volts), by which internal 
flaws could be detected within 5} in. of steel. The 
tube, which was also exhibited, had a water-cooled 
anode of gold, mounted on a protective hood, and 
was cemented permanently to the pumping system. 

Mr. A. J. P. Martin demonstrated the production 
of pyro-electric and piezo-electric charges in crystals 
at the temperature of liquid air. A Dewar flask | 
contained a movable metal plate, surrounded by | 
liquid air, into which the crystal was lowered on | 
a glass fibre. If the crystal was pyro-electric, | 
charges developed, and, as liquid air is an excellent 
insulator, persisted for a considerable time, causing 
the crystal to be attracted to the metal plate, and 





to follow such movement as might be given it. | 
With a piezo-electric crystal, charges were developed | 


at atmospheric temperature by compression in a 
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clamp, and when they had leaked away, the crystal 
was lowered, still under pressure, into the liquid air. 
On the pressure being released when boiling had 
moderated, complementary charges were produced 
and detected as before. 

Professor E. G. Coker showed some results of an 
investigation by his photo-elastic methods with the 
use of Lumiére colour photographs into the stress 
distribution produced in the construction of built-up 
wheels and the additional stresses caused by use. 
Among other features of the distribution it is 
found that the radial pressure between the axle 
and the hub waxes and wanes around the circumfer- 
ence of the axle, attaining maxima opposite the 
spokes. Similar variations are found in the circum- 
ferential stresses, the positions of the maxima 
alternating with those of the radial stresses. In 
the considerable stress imposed on the spokes 
when a tyre is shrunk on to a wheel-centre, whether 
with or without an axle, it is observed that along 
the outer rim of the tyre the stress attains maximum 
values opposite the spokes, but along the inner 
edge the maxima are mid-way between them. This 
observation has an important practical consequence 
in explaining the present usual method of securing 
the tyre. According to older practice, this was 
done by radial studs screwed in between the 
spokes, and the hole thus made in the tyre caused 
a considerable increase in the intensity of stress 
at a place already highly stressed. An alternative 
connection, made by bolts parallel to the axle and 
passing through the flange of the tyre and the rim | 
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of the wheel centre just outside the spokes shows 
a much smaller increase in the concentration of 
stress, and locates it at points where the stress is 
already low. The respective arrangements for 
these connections are shown in Figs. 1 and 2 for 
a locomotive driving wheel, and Fig. 3 shows a 
wheel with tyre and axle, and Fig. 4 a wheel fitted 
with a screwed stud between spokes and a bolt at 
the end of a spoke. 

Among the new instruments, Messrs. Adam Hilger, 


| Limited, showed a double interferometer used in 


the construction of the Williams reflection echelon 
for ascertaining on each side whether the surfaces 
of the echelon plates are in one and the same plane. 
We hope shortly to describe the construction and 
mechanism of this instrument. Another instrument 
on the same stand was the Siegbahn vacuum X-ray 
spectrograph, together with an X-ray tube of the 
latest Siegbahn type. An analyser for cubic 
crystals was also shown, consisting of a series of 
straight-line curves, plotted to show the relationship 
between the size of the elementary cube and the 
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ratio of the spacing of geometrically like planes 
to the order of the spectrum. Using crystallograms 
obtained by the Hilger crystallograph, it is possible, 
with the aid of these curves, to obtain for any 
cubic crystal, without calculation, the size of the 
elementary cube, the indices of the reflected plates, 
and an indication of whether the crystal is face 
centred or body centred. The National Physical 
Laboratory also shows a series of lens interfero- 
grams taken by Mr. T. Smith and Dr. J. S. 
Anderson with a Hilger camera-iens interferometer, 
exhibiting the effect of correct and 
focusing on the variations of paths through different 
parts of a lens aperture when aberrations are 
almost absent, together with illustrations of aberra- 
tions and variations of paths throughout different 
parts of lenses. 

Another exhibit by the National Physical 
Laboratory was an autographic apparatus, due to 
Dr. J. L. Haughton and Mr. F. Adcock, for deter- 
mining inflection points in magnetic susceptibility- 
temperature curves. For this purpose, the ferro- 
magnetic specimen, in the form of a rod, 3 to 5 mm. 
in diameter and 1 to 3 cm. long, is heated in a plati- 
num-wound furnace within a magnetising circuit 
coupled to a search coil. The voltage induced in 
this coil, amplified and rectified by triode valves 
and a Westinghouse dry rectifier, is registered on 
a thread recorder, together with the temperature of 
the specimen under examination. The heating coil 
of the furnace has its field neutralised by a second 
winding, the current for the magnetising circuit 


being fed independently by a valve oscillator. The 
recorder will thus register both the temperature 
and the variation in the coil voltage induced by 
changes in the susceptibility of the specimen. 
Messrs. Cambridge Instrument Company, Limited, 
showed the Katz carbon-monoxide recorder, the first 
of which to be made in this country has been con- 
structed for use in the Mersey Tunnel. Fig. 5, 
on the opposite page, shows the instrument without 
the recording element, for which either a thread 
recorder or a recording potentiometer may be used, 
and Figs. 6 and 7 are diagrams showing, respectively, 
essential parts of the recorder and details of the 
reaction chamber. The principle of the instrument 
is to measure the heat evolved by the combination 
of carbon monoxide with the oxygen of the air at 
100 deg. C., when assisted by a catalyst. Referring 
to Fig. 6, the air is introduced by an electric motor 
and pump, wit? by-pass valves A, through a series 
B of four cleaning and washing bottles to remove 
oil spray from the pump, hydrocarbons, water 








incorrect | 





and ammonia, and finally (in a trap filled with 





glass wool) any acid spray passing over from the 
earlier vessels. The remainder of the significant 
impurities are retained in the canister C, which 
contains activated charcoal, soda lime, and cotton 
wool. 

The flow of the air is regulated by the device 
marked D, which, within limits, compensates auto- 
matically for restriction of flow and allows excess 
of gas to escape to waste, the flow being read off on 
the manometer by the pressure drop across a capil- 
lary tube. After passing through the tube E, con- 
taining broken fused calcium chloride, for final drying, 
the gas is fed into the catalyst chamber through a 
coil of brass tube completely surrounded by steam, 
the chamber being arranged in a large gas-heated 
steam bath. The steam is prevented from escaping 
by a water-cooled condenser, and thus its tempera- 
ture, like that of the brass tube, is maintained 
constant at 100 deg. C. within the limits of variation 
of barometric pressure. The catalyst chamber, 
Fig. 7, is fixed within an outer box, having an air 
space between the two for thermal insulation. The 
lower part of the chamber contains granular pumice, 
and the upper part hopcalite, the temperatures 
being measured by differential thermo-couples, 
which have half their junction on two mica cards 
in the pumice and the other half in the hopcalite. 
In operation, the whole system is warmed to 100 deg. 
C. by the heat of the coils, and the further rise of 
temperature registered on the recorder is that due 
to the combustion off the carbon monoxide in 
contact with the hopcalite, as against the tempera- 
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ture shown by the thermo-couple in the inert pumice. 
The recorder jis calibrated by tests made with 
artificial mixtures of carbon monoxide and air, the 
concentration of carbon monoxide in the air being 


calculated from the time required for an accurately | . 


kuown volume of carbon monoxide to pass into 
the instrument from a suitable measuring flask, 
after the recorder readings have become steady. 
These observations are made at what may be found 
to be the optimum flow, and the necessary allowances 
are made for variations in pressure and moisture. 
At the optimum flow, that is, the rate at which the 
highest potential is recorded by the thermo-couples, 
the actual rate of flow within small limits is of 
no great consequence, and for practical purposes 
the concentration of carbon monoxide in the gas is 
proportional to the potential developed by the 
thermo-couples. The records are obtained either 
on a Cambridge thread recorder or a Cambridge 














jection microscope of unusually robust construc- 
tion, which, among other features, was applicable 
equally to opaque and transparent objects for 
magnifications ranging from 3 to 5,000 diameters. 
Dr. J. S. Owens showed his automatic apparatus 
for measuring smoke impurity in the air. A weight 
operating through gearing on bellows, which act 
also as an escapement to control the rate of opera- 
tion, drives through white paper a measured volume 
of air (1, 2, 3, or 4 litres according to the expected 
degree of impurity), and the impurity is filtered 
off on the paper as spots, } in. in diameter, which 
are automatically repeated evenly round a paper 
disc. The intensity of the discoloration is used as 
a measure of the impurity. The apparatus is 
wound up and the filter paper changed once in 
24 hours. 

The Director of the Chemical Research Labora- 
tory, Teddington, exhibited a series of photomicro- 














substance glasses, and other subjects. An interest- 
ing piece of apparatus was a portable direct-reading 
bridge for use with the Pirani gauge for the measure- 
ment of high vacua, in this instance demonstrating 
the passage of hydrogen through a palladium 
tube. A large 1,000-watt, 100-volt lamp was also 
shown, fitted with aluminium vanes, as in the old 
Crookes radiometer, by which the systematic 
convection streams occurring in the bulb could be 
demonstrated in their chief features. Convection 
currents of a very different character were illus- 
trated in a large block of glass obtained by a flow 
test from a melting tank for an automatic bulb- 
blowing machine. On the entry of the clear glass 


into the tank, blue colouring matter (cobalt oxide) 
was introduced into the melt with the object of 
ascertaining the direction of flow, and as soon as the 
blue glass appeared at the machine, the tank was 
cooled and the glass chipped out. 


The exhibit 
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recording potentiometer, on either of which the 
charts read a concentration of carbon monoxide 
directly in parts per 10,000. A warning device, 
additional to the chart records, can be fitted for 
indicating when the concentration rises above a 
fixed value. The instrument in all is 5 ft. 6 in. 
high by 24 in. deep by 47 in. wide, with an extra 
12 in. in height for the condenser. The flow of air 
required is about half a cubic foot per minute, and 
indications are readily obtained to 1 part in 200,000. 

The Building Research Station of the Department 
of Scientific and Industrial Research exhibited a 
number of micro-sections and apparatus relating 
to their studies of the weathering properties of 
building stones. In one series of micro-sections 
the structure, which was shown by impregnation 
with dyed synthetic resins, indicated structural 
features rather than chemical composition as affect- 
ing the durability of building stones, especially 
limestones. Apparatus was also shown for demon- 
strating the proportion of pore space represented 
by pores capable of exerting a given capillary 
pull, so as to throw quantitative light on the 
relation between the structural features of stones 
and their capillary characteristics. Messrs. Vickers- 
Armstrong, Limited, showed a new model of pro- 
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graphs and apparatus obtained and used in investi- 
gations of corrosion and corrosion products of metals, 
including specimens of an artificially-formed green 
patina (consisting principally of basic sulphate 
of copper), in comparison with samples taken from 
old copper roofs. Technically useful light magne- 
sium alloys were also shown, coated with protective 
and decorative films. 

Messrs. Imperial Chemical Industries, Limited, 
sent from the Research Department of Messrs. 
Brunner, Mond and Company, Limited, some re- 
search apparatus of their own design, including 
phase-rule models to illustrate the separation of 
carbon monoxide from hydrogen and of sodium 
sulphate from ammonium chloride, and a number 
of films showing the application of small-scale 
kinematograph apparatus to the study of crystal 
growth. The exhibits of the Research Labora- 
tory of Messrs. The General Electric Company, 
Limited, Wembley, included a collection of X-ray 
photographs, showing the application of the 
Hull-Debye-Scherrer method of powder analysis 
of crystals to examining the effect of heat on a clay, 
the nature of particles in two opal glasses, the 
development of preferred orientation in worked 
metals, the crystalline nature of certain single- 
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showed part of the glass stream diverted upwards 
through convection. 

The Thermal Syndicate, Limited, of Wallsend- 
on-Tyne, exhibited two fine fused-quartz mirrors, 
the one 18 in. in diameter for a celostat, and the 
other 6 in. in diameter for a telescope. These were 
made from blanks manufacturedby the Syndicate. 
The former was ground, polished and silvered by 
Messrs. Sir Howard Grubb, Parsons and Company, 
Limited, and the latter ground, polished, figured and 
silvered by Messrs. Cooke, Troughton and Simms. 
Sir Robert Hadfield showed a variety of steels and 
refractories, together with two testing instruments. 
A striking exhibit was a cold pressing of non- 
corrodible steel from a flat sheet 0-024 in. thick, the 
depth of which, out of a 3 in. diameter blank, was 
10 in. 


SINGLE SIDE-BAND SHORT-WAVE 
RADIO-TELEPHONY. 


TuE essential features of the carrier-current system 
of telephony are a carrier, which may be transmitted 
either by a wire or a radio link, and two frequency 
side bands, which extend above and below the frequency 
of the carrier, and are set up by modulating the latter 
by speech into a transmitter. It has, however, been 
found that only that portion of one side-band which, 
after suitable treatment at the receiving end, will 
reproduce speech frequencies between 300 periods and 
2,500 periods per second need be transmitted, the 
remainder, with the other side band and the carrier 
being suppressed, so that the ether congestion is 
relieved and the efficiency of the system is increased. 
This increase in efficiency is due to the fact that, with 
the high power water or oil-cooled valves now in use, 
the limit of transmitter output is principally determined 
by the peak current or peak voltage on the plates of 
the valves in the last stage, and that, for a given peak 
power, an antenna gain in signal-to-noise ratio of at 
least 9 decibels is obtained by using the single side- 
band system. The power consumed is also much less, 
since the valves in the last amplifier stage of a system 
using low-power modulation, followed by stages of 
high-frequency amplification, are biased nearly to 
“* cut-off.” The anode currents in these valves, in 
the absence of modulation, are, therefore, quite small, 
and only rise to their peak values when speech is 
actually being transmitted. On the other hand, when 
the carrier is transmitted, the anode currents are larger 
and constant. 

Bearing these advantages in mind, it may at first sight 
seem strange that the single side-band system, which 
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is used on the long-wave London-New York radio- 
telephone circuit, has not been applied to short-wave 
communication. There are, however, two reasons 
for this. In the first place, the total band width avail- 
able at frequencies of the order of 10,000 to 20,000 
kilocycles is many times greater than that at frequencies 
of the order of 16 to 100 kilocycles, and a saving of 
the ‘space’? occupied has not, therefore, been so 
important. In the second, it has been found extremely 
difficult to re-supply a carrier wave at the receiving 
end which shall be accurately in synchronism with 
that at the transmitter. This difficulty arises from the 
fact that the re-supplied carrier frequency must not differ 
from that of the original carrier by more than about 20 
cycles per second, if good quality’ commercial speech 
is to be obtained. At frequencies of the order of 60 
kilocycles per second, such as are used on long-wave 
transmissions, this necessitates a precision of only one 
part in 3,000, but at frequencies of 20,000 kilocycles, 
corresponding to a wave-length of 15 m., the precision 
required is one part in 1,000,000. The former degree of 
accuracy can easily be obtained with any good local 
oscillator, but the latter is extremely difficult to secure 
on a commercial basis. 
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this purpose is to transmit a continuous radio-frequency 
pilot wave in addition to one speech side-band, the 
carrier wave and the other side-band being, of course, 
suppressed. At the receiving end, this pilot is used to 
synchronise the frequency of the local oscillator by 
purely electrical methods. 

The frequency of the pilot lies some 400 cycles 
outside the speech side-band, the width of the latter 
being about 3,000 cycles. Any appreciable increase in 
the local band width is thus avoided. The band width 
of the pilot channel has been selected so as to allow 
a maximum sudden fluctuation of + 15 cycles to 
occur in the carrier frequency while the synchronising 
current is taking up a new stable position. The peak 
voltage of the pilot is kept considerably below that of 
the side-band, so as to avoid reducing the power 
available in the latter, and, as the energy in the back- 
ground noise is proportional to the band width, the 
level of the pilot has been fixed at 20 decibels below 
that of the side-band, so that the signal-to-noise ratio 
in both is the same. This ratio must be from 10 to 


15 decibels for reasonably good speech to be obtained. 
It is obvious, therefore, that the utilisation of the 
pilot wave will not be 


prevented by background 
noise. 
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It has been worth while, however, to attempt to Fig.2. 


overcome this obstacle, since the application of the 
single side-band method to short-wave transmission 
has certain other advantages above those obtainable 
in the case of long waves. In the first place, syn- 
chronous fading, in which the rise and fall in ampli- 
tude of all frequencies throughout the band is simul- 
taneous, is, within the range of audio frequencies, only 
one-half that which occurs when the carrier is trans- 
mitted. It is true that this fading can be com- 
pensated by some form of automatic gain control, so 
that, generally, the only noticeable effect is a change 
in the strength of the background noise. This noise 
may, however, be troublesome to the listener, so that the 
fact that it can be reduced by one-half may be counted 
as an advantage. The single side-band method is 
also noticeably better during selective fading, that 
is, when the rise and fall in the amplitude at the 
various frequencies is more or less random. Under 
these conditions, the carrier may fade out for as long 
as 0-5 second, with the result that serious distortion 
occurs, especially if some form of “ privacy” system, 
which involves the use of frequency inversion, is being 
employed. 

Further, it is not improbable that the single side- 
band method may enable the selectivity of the receiver 
to be increased almost to the theoretical limit. In the 
double-side band system, a band width of slightly 
less than 6 kilocycles is theoretically required, though 
the best commercial receiver at present in use is 
designed for a width of 8 kilocycles, and many others 
require as much as 12 or 15 kilocycles. A reduction 
in the band width should, therefore, greatly reduce 
mutual interference between stations, and render 
closer spacing between adjacent channels possible. 
Finally, any interference due to the side-band alone is 
less noticeable than the steady beat notes produced 
by a carrier. 

The foregoing considerations lend particular interest 
to the system of short-wave radio telephone trans- 
mission which has been devised by Mr. A. H. Reeves, an 
English engineer, and was demonstrated on Thursday, 
May 21, at Trappes, near Paris, by the engineers of 
the Research Laboratory of Le Matériel Téléphonique, 
acting in co-operation with engineers of the Inter- 
national Telephone and Telegraph Laboratories at 
the radio station of the Spanish National Telephone 
Company, in Madrid. This system has been specially 
designed to secure good synchronisation between the 
suppressed carrier at the transmitter and the local 
oscillator generating the re-supplied carrier at the 
receiver, this being, as already pointed out, one of the 





major problems involved. The method adopted for 
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+5 per cent. in the inductance can be obtained with 
a mean frequency of 500 kilocycles, and this is amply 
sufficient. As regards the control of the valve J, 
A represents the high-frequency amplifier, first beating 
oscillator, first detector and first intermediate amplifier 
at the receiving end. The 500-kilocycle output from 
this combination of apparatus is applied to the rectifier 
B, which also receives a small portion of the output 
frem the synchronised oscillator C, the average fre- 
quency of which is set at 504 kilocycles. The output 
from the rectifier B is passed through the low-frequency 
amplifier D, which has a resonance point at 4 kilo- 
cycles. The output of D is equally divided between 
the circuits E and F. These are loosely coupled to D, 
are tuned to 4:2 and 3-8 kilocycles, respectively, and 
are connected in turn, as shown, to the grids of the 
balanced rectifier system GH. The resonance curves 
of E and F are adjusted so that, at exactly 4 kilocycles, 
the losses due to the two circuits are equal, and are 
about 8 decibels more than those at the resonance 
points. If, then, the frequency of the synchronised 
oscillator C is exactly 504 kilocycles, equal voltages 
will be applied to the grids of E and F, and the poten- 
tial difference between the two plates of G and H will 
be zero. When the output of the synchronised 
oscillator C differs from that of the incoming pilot by 
exactly 4 kilocycles, the potential differences between 
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control circuit, 10 cycles per second has been’ chosen 
as being the maximum rate at which the suppressed 
carrier frequency is likely to drift. From the point 
of view of selective fading, the minimum rate of 
change is 20 cycles per second in half a second, and 
this has been chosen as the maximum time during 
which the pilot frequency may be virtually wiped out 
from this cause. For commercial speech, and a 
fortiori for television, far more exact synchronisation 
is, however, required, while the phase of the re-supplied 
carrier must rapidly follow the phase variation of the 
pilot frequency, since, in short-wave transmission, the 
phases of the side-band are frequently distorted 
backwards and forwards about their normal values 
by variations in the length of the transmission path. 
These mutually incompatible conditions are dealt 
with by automatically changing the value of the time- 
constant of the frequency-control circuit when the 
pilot wave fades out. 

The arrangement adopted for this purpose is shown 
in Fig. 1, in which L, is the tuning inductance of the 
synchronising oscillator C. The coupling between 
L, and L, is less than unity, so that if the plate- 
filament resistance of the valve J is varied, the effective 
inductance of L, will also vary. The plate-filament 
resistance of J is low, so that a variation of about 
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the plates of G and H will be applied between the grid 
and filament of the control valve J, the plate coil of 
which is coupled to the resonant circuit of C. If the beat 
note between C and the pilot signal becomes slightly 
greater than 4 kilocycles, the plate current of the 
rectifier G will exceed that of H, thus increasing the 
negative grid bias on the valve J. The resistance of 
the latter will therefore be raised, and the frequency 
of C will be lowered, thus tending to restore the beat note 
between the latter and the pilot to its original value. 
In practice, it has been found possible, with this 
circuit, to make the oscillator C follow the variations 
of the pilot signal within a range of +5 kilocycles, 
the resulting beat note never differing by more than 
20 cycles from its normal value of 4 kilocycles. 

Fig. 1 also shows how the time-constant is intro- 
duced into the frequency-control circuit. The resist- 
ance of R, is about 5 megohms, and the capacity of 
the condenser K is about 20 microfarads,. so that a 
time constant of 100 sec. is obtained between the 
impulsive voltage fluctuations across GH and the 
grid-filament of J. Again, if the frequency remains 
unchanged but the level of the pilot signal increases, 
as occurs during fading, the potential difference 
between G and H will be increased in proportion. The 





result will be a tendency to change the frequency of 
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the synchronised oscillator C, which will now depend 
not only on the frequency of the pilot signal, but also 
on its amplitude. To overcome this undesirable effect, 
an automatic gain control is introduced, so that the 
gain of the receiver is varied inversely as the amplitude 
of the pilot signal, but not as its frequency. This is 
effected by the resistance R,, which is arranged so 
that the potential of its mid point X will be the average 
between that of g and that of h. When the beat is 
in the region of 4,000 cycles, at which point g and h 
vary inversely and almost equally with the frequency, 
the voltage at X will depend almost entirely on the 
amplitude of the pilot, and not on its frequency. 
The battery L, which is connected to X, is used to 
counterbalance the anode voltage of the rectifier 
valves, thus providing a suitable controlling grid 
bias for one or more valves of the receiver. This 
ensures that the 4-kilocycle voltage, which is applied 
to the grids by the circuits E and F, will only vary by 
about 10 per cent. when the pilot signal changes from 
a value just above the noise level to a level of 60 
decibels higher than that point. The time-constant 
of this circuit is about 0-05 sec., which is short enough 
to follow all fadings with frequencies less than 20 periods 





of which is being controlled. In order to obtain a more 
correct curve of output voltage against time than is 
possible with a single section, the circuits marked A 
in Fig. 2 are built up in three parts. 

The gains of the various detectors and amplifiers are 
adjusted so that the chief component of background 
noise in the final speech output is due to the grid 
circuit of the first high-frequency amplifier, and the 
antenna is such that, except under unusual circum- 
stances, the chief component of this first grid noise 
is caused by atmospherics. This also applies to the 
circuit of the pilot channel. The gains are such that 
when no signal is being received, the static, under 
conditions of minimum strength, begins to affect the 
frequency-control tube as well as the two automatic 
gain controls. 

A diagram of the transmitter used in the experiments 
to which we have referred is given in Fig. 3. It will 
be seen that the single side-band is obtained by modu- 
lation at three successive stages. The first two of 
these are at 19 and 250 kilocycles, respectively, the 
modulators being balanced in each case, and the 
side-bands being selected by appropriate filters. For 
the final modulation, a harmonic generator was 














Fig. 4. View or RECEIVING APPARATUS. 


per second. It will be evident that continuous control 
of the local oscillator is only lacking when the pilot 
signal falls below the noise level. In practice, this 
seldom occurs for more than 0-1 second, and has 
never been known to take place for more than 0-5 
second, during which time the time-constant of the 
frequency-control circuit is sufficient to maintain the 
Soqeney of the oscillator C well within the required 
imit. 

The receiver itself is shown diagrammatically in Fig. 2, 
and is also illustrated in Fig. 4. It is of the triple- 
detection type, the first intermediate frequency being 
about 500 kilocycles, and the second about 20 kilo- 
cycles. The first beating oscillator is controlled by a 
crystal, and the second by the pilot signal, so that the 
resultant jsecond intermediate frequency does not 
vary by more than 50 cycles. The band filters at 
500 kilocycles have a margin of about + 4 kilocycles, 
in addition to the width of the side band and pilot, 
thus giving a total band width of about 12 kilocycles. 
On the other hand, at the second intermediate fre- 
quency of 20 kilocycles, the side-band frequencies have 
been stabilised, and the second band filter can there- 
- be accurately adjusted so as to pass the side-band 
only. 

With selective fading, the gain in the receiver should 
be constant. On the other hand, with synchronous 
fading, the gain of. the receiver should be varied in- 
versely and automatically. Two automatic gain con- 
trols are therefore used, one with a very short time- 
constant for the pilot channel only, to take account of 
selection fading, and the other with a time-constant of 
about 30 seconds for both the speech and the pilot 
channels. This automatic gain control is effected by 
rapidly altering the grid-bias voltage on a detector or 
amplifier in an early stage of the receiver, whenever the 
direct-current output of the final detector exceeds a 
pre-determined limit. A change of this kind in the 
grid bias reduces the gain of the valve in question until 
the final level is again at the correct value, a time- 
constant circuit of a suitable value being inserted 
between the output detector and the valve the gain 





employed, the negative grid bias being increased to a 
point such that, within certain limits, the voltage 
in the output harmonic was linearly proportional to 
the grid voltage. This ensures that, when the side- 
band output of the second balanced modulator is 
applied to the harmonic generator grid, the latter 
valve generates the second harmonic and acts as a 
modulator at the same time. This third modulator, 
which consists of a single valve, is not balanced, the 
carrier and unwanted side-band being suppressed by 
the selectivity of the rest of the transmitter and the 
sharply-tuned circuits. This type of transmitter, 
which has been found to work well in practice, makes 
use of existing double side-band equipment, and a 
change-over from one system of operation to the other 
can be made comparatively simply and rapidly. 

We understand that, during the period from April, 
1930, to March, 1931, tests were carried out with this 
system between Buenos Aires and Madrid, between 
Madrid and Paris, and between Pozuelo and Grinon, 
in Spain, a distance of about 50 miles. It is stated 
that, during these tests, the synchronising action did not 
cease for periods longer than about 0-25 second, and 
that the re-supplied carrier frequency did not differ by 
more than 6 cycles from that of the suppressed carrier. 
We are also informed that the reception was always as 
good as that with a double side-band, and much better 
when the selective fading was bad. In the Madrid- 
Paris tests, a noise-producing buzzer was used to give 
audio-frequency energy which was more or less evenly 
distributed over the whole speech spectrum. The 
average result of observations made under these con- 
ditions, compared with the double side-band receiver, 
showed a gain of 12 decibels, when the automatic gain 
control was off, and of 13 decibels when it was on. 
This is equivalent to increasing the power of the 
receiver rather more than sixteen times. The average 
fading on the speech output with the single side-band 
was about half that with the double side-band, and 
during exceptionally bad conditions the improvement 
was even greater. Rough tests on the improvement of 


intelligibility showed that when the percentage in- 





telligibility in the double side-band system was about 
20, that in the single side-band was between 70 and 80. 
Speech was used at regular intervals throughout all 
the tests, and the results, it is claimed, showed a 
perfectly commercial circuit with good quality and no 
interruptions. 





PHYSICS IN RELATION TO THE 
DEVELOPMENT OF THE INTERNAL- 
COMBUSTION ENGINE.* 


By Awan E. L. Cuortrton, C.B.E. 


In the history of the development of prime movers 
or, in fact, of engineering machines generally, develop- 
ment has rarely, if ever, been more assisted by physics 
than in the case of the internal-combustion engine, 
in which each important step forward has been under- 
taken only after an exploration by physical means. 
In the investigation of the heat processes in the cylinder, 
of the units going to useful work, and of those lost in 
cooling and exhaust, of the effect of variable specific 
heat, dissociation, after-burning, and other factors, 
many ingenious experiments with original apparatus 
have been carried out. Later, when pressures 
mounted up, and heat flow and the speed of revolution 
both increased, research work in the characteristics 
of the materials used became important, and then 
exceptional accuracy in the engine parts themselves 
became so necessary that special instruments of preci- 
sion were required to secure it. 

As development went on, apart from the primary 
and secondary out of balance vibration of reciprocating 
masses, the high-speed, high-pressure, multi-cylinder 
engines developed dangerous torsional vibrations within 
the running range of speed, when useful research work 
again showed the way to security, and so on with each 
progressive step, difficulties arose, were elucidated, 
and the laws governing the new phase clearly set out. 
At the present time, a vast amount of research work 
is going on in connection with the injection and com- 
bustion problems of the quick running compression- 
ignition engine. 

The internal-combustion engine in its earlier years 
was regarded chiefly as a mechanical contrivance and 
those engaged in its construction were more concerned, 
in their own designs, with the immediate practical 
difficulties of burning a gas and air mixture within the 
cylinder and conveying the pressure produced from the 
heat evolved by means of a piston and linkage to the 
crankshaft as usable power, than with the physical 
processes upon which the economical action of the motor 
itself depended. No doubt, at this time some theore- 
tical consideration was given to the subject, though 
experimenters were handicapped by the scantiness 
of information then available. As an instance of 
knowledge or foresight the inventions of Barnett, 
1838, might be taken. Barnett invented three engines, 
each showing marked novelty, but the outstanding 
feature was the introduction of the principle of com- 
pression, which has been the main source of economy 
ever since. The mechanical period continued some 
time after Barnett, and various linkage devices, such 
as the free piston engine, were tried until design finally 
settled down to the conventional crank and connecting 
rod of present day reciprocating prime movers. During 
this period but little scientific research was carried 
out and this may be the reason for the persistence of 
many erroneous ideas of the working processes of the 
engine, such as that of Lenoir, who supposed that 
the economy of the engine would be improved by a 
slower rate of explosion or combustion. 

The advantages of compression were again stated by 
Schmidt in 1861, and became more widely appreciated. 
The pamphlet of Beau de Rochas in 1862, which has 
formed the basis of most internal-combustion engines 
since developed, virtually established the theory of the 
famous four-stroke cycle which was put into practical 
form by Otto in 1876, and is employed in the majority 
of engines to-day. The other well-known cycle, the 
two-stroke, of which Dugald Clerk was the most dis- 
tinguished exponent, and who later added much to our 
knowledge by his research work into the heat processes 
of the engine, was patented by him in 1881. 

In the internal-combustion engine using liquid fuel, 
a notable invention was that of Akroyd Stuart, 1890, in 
which he employed a charge of air alone, and injected 
the spray of fuel into it within the cylinder during the 
compression stroke. In a later patent, he introduced 
a dividing wall into the combustion chamber with a 
connecting passage of small area. Both inventions have 
many derivatives to-day. Two years later, followed 
Diesel, the name best known in connection with 
the internal-combustion engine to the general public. 

Dugald Clerk classified engines in three groups in 1882, 
viz.:—Type 1, in which the explosion acts on piston con- 
nected to crank, there being compression. Type 2, using 





* Lecture delivered before the Institute of Physics on 
Tuesday, May 19, 1931. Abridged. 
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compression, with increase of volume after ignition, but 
at constant pressure. Type 3, using compression, with 
increase in pressure after ignition, but at constant 
volume. The second and third are those found in use to- 
day; but in modern injection engines further heat is 
added at constant pressure with rise of temperature, the 
so-called dual cycle, and ratios of compression are higher 
than formerly. Other cycles have been used : e.g., that 
with extended expansion and constant volume com- 
bustion, such as the Atkinson cycle. Of this type the 
Humphrey pump is, perhaps, the only example at work 
to-day. In it the efficiency is increased over the sym- 
metrical cycle and may reach and pass 50 per cent. 
This is quite material at relatively low compressions. 
The theoretical efficiency curves for different ratios of 
compression of three symmetrical cycles show at first 
a very steep rise after which the rate of rise falls off 
rapidly. Expansions above 20 do not seem worth 
consideration by engine designers, so far as present 
knowledge goes; and actually above 15 are rarely used. 
Progress in materials and in mechanical accuracy may 
allow development to proceed again in the direction of 
20 expansions. 

The original compression engines worked at constant 
volume, except the Brayton, and as ratios were low the 
increased economy from raising them was very consider- 
able. Naturally the advantages to be gained by in- 
creased compression, as they became known, caused a 
rapid advance in design, in this direction so that the 
progress which followed was almost entirely based upon 
the successive raising of the compression pressure, each 
advance, however, entailing some modification arising 
from the experience gained with the previous step. 
The effect of the increased heat flow on the shape of the 
combustion chamber and that of turbulence before and 
after ignition was not at that time understood. The 
maximum pressures resulting from the increasing 
ratios of compression, apart from the design of the 
combustion chamber, affected the weight of the engine, 
then its construction, i.e., the shape of the bedplate 
carrying the stresses as well as the quality of the 
material, and hence, progress was relatively slow. On 
the other hand, apart irom economy, development in 
size took place, larger and larger engines were built, 
and, with these, difficulties of another nature occurred, 
which had to be overcome. They arose, in the main, 
from the heat stresses, due to temperature drop 
through the increased thickness of the walls. These 
difficulties involved extended experimental work in 
devising new forms and improved material to meet the 
conditions called for in the large engine. An exagge- 
rated form of heat stress occurs in the uncooled piston, 
the centre being materially hotter than the circum- 
ference, thus imposing a limit on diameter whici. ‘n 
certain experiments was determined by Hopkinson as 
21 in. for cast iron. The use of aluminium would 

- extend this. 

The research work carried on was mainly with the 
constant-volume engine using a gas and air mixture, 
on the useful and lost heat in the engine, on the reason 
for the maximum pressure recorded being less than 
the calculated one, &c., and on the imperfections of 
the cycle. Experiments, first made in the laboratory, 
were eventually extended to longer ones with actual 
engines, under practical working conditions. By 
these experiments, carried out by the Institution of 
Civil Engineers, the various losses of the engine and 
the imperfections of its cycle were accurately deter- 
mined. These results enabled the manufacturers 
concerned to appreciate which direction progress must 
take. The engines had cylinder diameters of 5-5 in., 
9 in. and 14 in., and the powers were respectively 
6, 24, and 60 brake horse-power. The results of these 
tests were of great practical value, and some of the 
figures obtained may be given. In mechanical effi- 
ciency the recorded figures were : 0-835, 0-848, 0-864. 
The indicator used was of the standard piston type, 

TABLE I. 
Per cent. 
Heat flow during explosion and expan- 


MON a5 ae rae = = 16-1 

Heat contained in gases at end of ex- 
pansion oes <o sep oe 49-3 
Indicated work ... ‘ 34-5 
100-0 


but lack of agreement drew attention to the risk of 
incorrect readings due to the inertia of its reciprocating 
parts. The figures were therefore taken as: 0-84, 
0-85, and 0-86. This experience led to the design 
of much improved~instruments, as the Hopkinson 
short-stroke, optical, and other types, Farnborough, &c. 

The brake thermal efficiencies determined were 
26-1 per cent., 28-0 per cent., and 29-9 per cent. 
Dividing these values by 0-84 per cent., 0-85 per cent., 
and 0-86 per cent. respectively, indicated thermal 
efficiencies of 31-0 per cent., 32-9 per cent., and 
34-8 per cent. are obtained. The air standard efficiencies 
for the three engines are 49-6 per cent., 49-6 per cent., 
and 49-0 per cent; and, division by the respective 





indicated thermal efficiencies results in relative indi- 
cated efficiencies of 0-625 per cent., 0-663 per cent., 
and 0-71 per cent. The actual heat flow in the engine 
is shown in Table I. 

Hopkinson carried out a number of experiments on 
a Crossley engine at Cambridge, and afterwards on 
one of the automobile type, which carried the investi- 
gations a stage further. Some results that have a 
direct application in the development of the engine 
are given in Table II. 
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Mechanical LEfficiency of 11}-in. by 21-in. Engine 
(Crossley) and Division of Mechanical Loss, at nearly 
Full Load and 180 r.p.m. Indicated Horse-Power, 41. 
Brake Horse-Power, 36. Mechanical Efficiency, 87-8 
per cent, 





Suction (purnmping loss)... 1-4 h.p.= 3-4 per cent. i.h.p. 
Piston friction ... ... 25 h.p.= 6:1 S & 
Other friction, valve lift- 

ing es ae . lel hp.= 2-7 Ke ra 
Total mechanical loss ... 5 h.p.=12-2 ,, Bs 


The heavy loss due to piston rings is worthy of note, 
particularly as there has been very little improvement 
in their design for many years. 

The experimental work still continued, and the 
work done by Burstall for the Gas Engine Research 
Committee of the Institution of Mechanical Engineers 
of 1897 may be instanced. For these experiments 
the town gas used previously was replaced by gas 
drawn from a Mond producer, and one of the main 
objects of the test was to work with higher degrees of 
compression to ascertain how the results would compare 
with a calculated curve. Tests with compression ratios 

1 1 
7-36 “° 8-07" 
200 Ib. per square inch, were carried out. In these 
experiments a good deal of practical information 
relative to the engine, particularly at the higher 
pressures, was acquired, and showed that improvement 
in design and construction were clearly called for. 
Later experience with improved engines has reconfirmed 
the calculated curve of increased compression ratios. 

The reports of the Gaseous Explosions Committee 
of the British Association are a mine of information 
gleaned by many careful researches of leading physicists 
carried out since 1908, and cover variable specific heat 
determined by Clerk’s ingenious experiment, dissocia- 
tion, radiation and turbulence, &c. In determining 
the effect of turbulence, Clerk used an ordinary engine 
in the same way that he did in his zigzag experiment 
on specific heat, first drawing in the mixture and 
thereafter shutting the inlet valve, when after com- 
pressing and expanding the charge for one or two 
revolutions, he fired the charge. The diagrams taken 
indicate the very much slower rate of combustion as 
the turbulence died down. 

Hopkinson carried out experiments on turbulence 
in a cylindrical vessel 1 ft. in diameter by 1 ft. long, 
with a small fan mounted in the centre. For a 
mixture of 10 per cent. coal gas and 90 per cent. of 
air, the time from ignition to maximum pressure with 
the gas at rest was about 0-13 second; with the fan 
running at 2,000 r.p.m., 0-043 second, and at 4,500 
r.p.m., 0-02 second. The heat flow was double when 
the fan was running at the speed of 4,500 r.p.m., that 
is, engines of high turbulence may have a lower 
economy. Hopkinson also examined the efficiency of 
scavenging in two-cycle engines by using a liquid of 
higher kinematic viscosity, though he does not appear 
to have applied this method to turbulence. Turbulence, 
stratified charging, volumetric and mechanical efficiency 
formed the basis of many valuable experiments to 
determine their values in all classes of mixture engines, 
and these were carried out by various experimeters ; 
of these factors, turbulence ultimately became rather 
the fashion to consider. 

Later, there followed an extraordinary development 
of engines of the mixture type, such as the power units 
for aircraft, which brought into being a body of highly- 
trained men who, with the special apparatus then 
evolved, accelerated progress enormously in the 
development of this type of engine. Such develop- 
ments in power and speed opened out a further range 
of problems which demanded active research to solve 
them. The factors of weight and fuel economy were 
important, the first involving the use of improved 
materials, the second, the highest compression ratio 
possible. Detonation, an explosive rate of firing of 
the mixture, has led to much experimental work in 
combustion chamber shape, heat flow, pockets, valve 
position, igniter, &c. Special apparatus was invented 
to determine the detonating point of the fuel used 
and then, by suitably blending with benzol and later 
with metallic dopes, compression ratios were raised 
to as high as 10:1, and weights reduced to below 
1 lb. per brake horse-power, an example of which is 
the Rolls Royce engine used in the Schneider Cup 
contest. 


of from the latter giving a pressure of 


(To be continued.) 





THE CHUTE A CARON DIVERSION 
CANAL. 


Tue Alcoa Power Company, Limited, has built to 
the designs of Mr. G. O. Vogan, A.M.E.I.C., a hydro- 
electric plant at Chute 4 Caron on the Saguenay River, 
some 23 miles downstream of the Isle Maligne plant, 
which is some 9 miles below Lake St. John. The 
dam, incorporating a power-house, a sluice section, and 
a spillway at right angles to the other portions, is 
several times longer than the river width. The river 
here is a deep narrow torrent, the diversion of which 
to enable the river section of the dam to be built has 
been an interesting job. Preliminary studies showed 
that the diversion capacity required was 50,000 cusecs, 
and after lengthy model experiments at one-eighteenth 
full-size, the general scheme evolved comprised about 
4,300 ft. of channel, including 180 ft. of culvert in 
the mass concrete of the power-house section. In 
plan, the whole is practically straight, with a bed 
width of 40 ft. in the upstream length, and a velocity 
of 21-25 ft. per second, a culvert with a drop of 42 ft., 
formed as twin culverts 39-25 ft. deep by 20 ft. wide 
at the inlet with a 7-ft. dividing wall, tapered to 22-25 
by 17:75 at the outlet. The dividing wall extends 
as a pier with a sharp steel plate nose, about 50 ft. 
beyond the culvert in each direction, and it was 
shown by the model experiments to be absolutely 
necessary, since without it there was violent pounding 
inside the culvert at low flow, due to the surging of 
the eddies formed in the tail bay from which the per- 
manent tail-race takes off. The bed width of this por- 
tion is 50 ft. and the inlet velocity as high as 50 ft. per 
second, falling to 30 ft. per second further along. The 
culvert intakes were provided with Stoney gates, each 
weighing over 70 tons and seating, unusually but 
logically, on the downstream edge. On completion 
of the plant the culverts were filled up solid, leaving 
the gates in place. The tail-race walls are largely 
of pre-cast concrete slabs, 20 ft. by 8 ft., and 1 ft. 
thick, backed up by piers of a maximum height of 
40 ft., 3 ft. thick, on 20-ft. centres, to which the slabs 
at first were “laced’’ by steel cables. The elasticity 
of these cables permitted a pounding action, since 
equilibrium of hydrostatic pressure was not attained, 
and they were subsequently replaced by bolts and 
large washers, now giving complete satisfaction. 

The diversion channel takes off at a very small 
angle with the river axis, and, roughly bisecting this, 
a concrete cofferdam was built, of which the lower 
500 ft. was carried up to the height of water-stage of 
40,000 cusecs, the upper 300 ft. being 15 ft. lower, 
but surmounted by a timber trestle, carrying timber 
needles backed with canvas, this trestle forming also 
the railway track for carrying materials for building 
an “ obelisk,” and for the crane for hauling out the 
needles during the frequent floods which at times 
exceeded 100,000 cusecs. The ‘obelisk’? used to 
close the channel was a concrete mass built on end, with 
the water side carefully shaped to fit the river bed, and, 
roughly, 150 ft. high, on a pier placed practically on the 
river bank. The river velocity is so great that normal 
cofferdam construction was entirely out of the question, 
but after the “ obelisk ’’ was completed, flow was reduced 
as much as possible by regulation of Lake St. John and 
of the Isle Maligne plant, and then by tipping it over 
it was made to fall across and block the river. So 
long, then, as the flow was 40,000 cusecs or less, the 
old river bed was dry, except for the small amount 
of leakage, handled by a battery of pumps, and the 
construction of the final (river) portion of the dam 
could proceed. The device adopted is similar to that 
employed many years ago on the Euphrates by Sir 
John Jackson. In his work, however, Sir John, if 
memory serves, employed a true obelisk or plinth of 
rectangular form. In the Chute 4 Caron case one face 
of the obelisk was shaped to conform as closely as 
possible with the underwater section of the channel 
into which it was intended to fit. 

Some delay was experienced later, due to the un- 
expected leakage along several rock fissures, and to 
finding a large patch of broken rock, of which some 
thousands of yards had to be excavated to find a 
sound foundation, but a favourably small autumn 
flood helped to counterbalance this, and the reservoir 
was filled by December, 1930. The phenomena 
as to the starting and cessation of vibration, due to 
surging, in the model, were repeated with almost 
entire exactness in the actual job, on water being 
admitted for the first time. It is possible that some 
of this “‘ lifelikeness ’”’ of the model might be attributed 
to the care taken to reproduce surface irregularities 
by coating the model with different mortar mixtures 
in different places. Now that the plant is running, 
it is believed that the valves of Kutter’s ‘‘ n,”’ chosen 
for design purposes, viz., 0-045 in the upper, untrimmed 
rock diversion canal, and 0-035 in the lower and more 
carefully-constructed tailrace portion, were excessive, 
but velocities are so high that accurate slope measure- 
ments are impossible. 
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SOME ALLOYS FOR USE AT HIGH 
TEMPERATURES.* 


Computex IrRon-NICKEL-CHROMIUM ALLOYS. 
PART III. 


By C. H. M. Jenkins, D.Sc., and H. J. 
TapsELL, A.C.G.I. 


THE investigations described in the present paper 
were carried out at the National Physical Laboratory 
(Metallurgy and Engineering Departments), under the 
programme of the Committee on the Behaviour of 
Materials at High Temperatures appointed by the 
Department of Scientific and Industrial Research. 
The present work forms a continuation of two previous 
papers} on nickel-chromium and complex iron-nickel- 
chromium alloys, Part I by Dr. W. Rosenhain, F.R.S., 
and one of the present authors, and Part II by the 
present authors and others. 

The objects of the present work are set out and 
dealt with in the following three sections :—Section I.— 
To determine the effect of additions of carbon and 
silicon to a cast nickel-chromium-iron-tungsten alloy 
which appears to possess favourable resistance to creep 
at 800 deg. C. The behaviour was examined by 
mechanical tests and microscopic examination. Section 
II.—To determine the effect of exposure of such alloys 
to a service temperature of 800 deg. C., by means of 
microscopic examination, Brinell hardness measure- 
ments, and tensile tests. A series of tests to investi- 
gate the effects of exposure for a constant period at 
temperatures between 600 deg. and 1,100 deg. C. was 
also carried out. Section III.—To account for the 
phenomena met with in Sections I and II. To some 
extent, the resistance to flow under prolonged load 
and the age-hardening changes which occur at the 
service temperature under consideration appear to be 
interrelated. 


Ftg.]. TENSILE STRENGTH (SHORT-TIME TESTS) 


AT ATMOSPHERIC TEMPERATURE. 





state, even if the silicon content is as high as 1-5 per 
cent., but the alloys which contain 0-5 per cent. or 
more of carbon do not extend by more than 3 per cent. 
The results of the tests at 800 deg. C. are somewhat 
different. The carbonless alloys, although exhibiting 
greater ductility than those containing carbon, do not 
show one-half the amount of the ductility of the 
alloys tested at atmospheric temperature. The duc- 
tility of the carbon-bearing alloys has, however, 
increased ; in some cases, the elongation is from two 
to three times as great at 800 deg. C. as in the tests 
made at atmospheric temperature. 

The results of the prolonged-stress tests, in all cases 
made at 800 deg. C. (Fig. 3, annexed), show, even 
more strikingly than the short-duration tests, the 
effect of additions of carbon to the alloys. This 
graphical record has been contoured at various intervals 
to indicate the probable times during which a specimen 
will sustain a load of 6 tons per square inch before 
rupture occurs. In view of the marked differences in 
the strength of the alloys, testing could not be carried 
out at a uniform stress intensity. To obtain results 
within a reasonable period of time, testing was carried 
out at several stresses, three of which have been 
recorded in Fig. 3. The life of the test specimen before 
rupture occurs is given on the diagram in the three 
figures, the uppermost figure being the life in days 
at 6 tons per square inch, the intermediate figure at 
8 tons per square inch, and the lowest one at a stress 
of 10 tons per square inch. 

In the case of the prolonged-stress tests, additions 
of silicon do not greatly affect the strength of the 
alloys, but in the case of alloys containing 1-5 per cent. 
of carbon this proportion of the element appears to 
improve the alloy in regard to stability in a manner 
referred to later, but which is not distinctly shown in 
the results of these mechanical tests. Although the 


| effect of the addition of 0-5 per cent. and 1-0 per cent. 


Fig. 2. TENSILE STRENGTH 
(SHORT-TIME TESTS) AT 800° C. 





able properties of the alloy containing 1-5 per cent. of 
carbon and 1 per cent. of silicon, together with 30 per 
cent. of chromium, 4 per cent. of tungsten, 30 per cent. 
of nickel, and the residue iron, the melting range of this 
material was determined. Heating and cooling curves 
were determined by means of a platinum/platinum- 
rhodium thermocouple protected by a silica sheath. 
The ingots, which weighed about 60 g. to 70 g., were 
melted in a crude alumina crucible under an atmosphere 
of nitrogen. The results showed that the melting 
point of this alloy, No. 183, is appreciably lower than 
that of some of the other alloys included. This alloy 
is found to melt between 1,285 deg. and 1,314 deg. C., 
whereas the basic allcy without carbon or silicon does 
not melt until 1,370 deg. C. The ternary alloy con- 
taining somewhat similar proportions of iron, chromium 
and nickel melts at about 1,400 deg. to 1,406 deg. C. 
For purposes of casting, the reduction in temperature 
from 1,420 deg. C. (the melting point of the binary 
80/20 nickel-chromium alloy) to 1,285 deg. to 1,315 
deg. C. (the melting point of N.P.L. alloy No. 183) 
effects a marked improvement, as it permits the use 
of casting conditions allied to those employed in the 
founding of cast iron. 

Section II.—The Effect of Exposure to High Tempera- 
tures on Chill-Cast Alloys—The results of Brinell 
hardness tests on the exposure of materials for various 
periods at 800 deg. (. are shown graphically in Fig. 4, 
on page 714. For the tests a 2-mm. ball was used, 
under a load of 40 kg. applied for 30 seconds. The 
material selected for the series of tests consisted of 
chill-cast bars 1,% in. in diameter and approximately 
4in. in length. Confirmatory tests were carried out on 
material 1 in. in diameter. The Brinell hardness was 
measured on slices cut off both ends of the specimen, 
and the mean results have been recorded. The bars 
were then treated for 4 hours at 800 deg. C. and a 
slice, } in. thick, was again cut off both ends of the bars. 


Fig.3. RESULTS OF PROLONGED 
STRESS TESTS AT 800°C. 
Contours show life in days under stress of 
2 6 Tons per sq.Inch. 
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Section I.—The Properties of Chill-Cast Alloys.— 
The composition of the alloys was nickel, 30 per cent. ; 
chromium, 30 per cent.; tungsten, 4 per cent; the 
remaining 36 per cent. being made up of iron, silicon 
and carbon. The tensile strengths of the alloys at 
room temperature are set forth in Fig. 1 on this page; 
the results of short-time tensile tests at 800 deg. C. 
are shown in Fig. 2; while the results of the prolonged- 
stress tests at 800 deg. C. are plotted in Fig. 3. From 
a consideration of the tensile strengths of the various 
alloys, as shown in Fig. 1, it seems that additions of 
silicon do not bring about any marked change in the 
properties of the alloys, whereas additions of 0-5 per 
cent. of carbon cause a slight hardening, and an addition 
of 1-0 per cent. of carbon produces a great improve- 
ment in strength. The alloys which exhibit the 
greatest strength contain 1-5 per cent. of carbon, 
but the addition of 2 per cent. causes the properties 
to show a marked falling-off. 

The relationship between strength under short- 
duration tests at 800 deg. C. and carbon content 
(Fig. 2) follows broadly the lines indicated for the cold 
tensile tests in Fig. 1. The alloys containing 0-5 per 
cent. of carbon possibly show a greater increase of 
strength over the carbonless alloys than is indicated 
in the corresponding tests at atmospheric tempera- 
ture. Two of the alloys containing 1-5 per cent. of 
carbon show at 800 deg. C., a tensile strength in excess 
of 30 tons per square inch, whereas those containing 
only 1 per cent., or as much as 2 per cent. of carbon 
do not possess a strength of 25 tons per square inch. 

A consideration of the elongations obtained in the 
course of these tests is important. The alloys to 
which no carbon addition had been made are found, 
on testing at atmospheric temperature, to extend as 
much as 18 per cent. to 28 per cent. in the chill-cast 





* Communication from the National Physical Labora- 
tory, read before the Iron and Steel Institute on 
Friday, May 8, 1931. Abridged. 

} ENGINEERING, vol. exxix, page 780 (1930). 





of carbon is to bring about a marked improvement in 
the properties of the alloys, it is not so striking as 
the change produced by an addition of 1-5 per cent. 
The high values for the strength of these alloys are 
not sustained if the carbon content is increased to 
2-0 per cent. The maximum resistance to stress 
appears to occur in the alloy containing 1-5 per cent. 
of carbon and 1 per cent. of silicon. A test on this 
alloy has been in progress for 309 days at 3-0 tons 
per square inch. at 800 deg. C. The specimen has 
now extended 1 per cent. of its length. The test is 
being continued. This compares very favourably with 
the tests previously published on alloy M, which 
fractured after 152 days at a stress of 2-8 tons per 
square inch at 800 deg. C. This material, described 
as a heat-resisting steel, is a forged commercial alloy, 
one sample of which had the following composition :— 


Per Per 
Cent. Cent. 
Nickel 26-5 Manganese 1-0 
Chromium 14-0 Carbon 0-5 
Tungsten 3-6 Silicon 1-2 
Iron 53-0 


Correlation of Microstructure with the Mechanical 
Properties.—Silicon is possibly largely retained in solid 
solution in the alloys, and the presence of this element 
in the absence of carbon does not improve the tensile 
strength of the alloys under either the short-time or 
prolonged tests. Carbon appears to have three effects 
on alloys of this composition. First, it produces a 
eutectic, the proportions of which favourably affect the 
casting properties of the alloys. Secondly, carbon 
increases the strength of the alloys, especially in the 
prolonged-stress tests at 800 deg. C. Thirdiy, it 
appears to form a part of a complex carbide which 
brings about an increased resistance to prolonged 
stress at a critical composition (about 1-5 per cent. 
carbon). Silicon, to the extent of 1 per cent., slightly 
improves the carbon-bearing alloys. It appears to 
increase the fluidity. 

Melting- Point Determinations.—In view of the favour- 








%y ND. 7 ) 2 3% U=Unbroken. 
Carbon Yo NV. D=Not Determined. 
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The hardness was therefore in all cases measured on 
freshly-cut surfaces of the bar. The subsequent tests 
were made by replacing the material in the furnace and 
continuing the heat treatment for successive periods of 
time. The amount of oxidation, even after 100 days 
at 800 deg. C., was slight. The microstructure of these 
same bars was subsequently examined. 

Considering the eight materials selected for examina- 
tion, it appears that the carbonless alloys (C 0, Si 0 and 
C 0, Si 1) do not at once show an increase in hardness, 
but begin to change after 4 to 10 days. After 22 days 
they become as hard as the majority of the carbon- 
bearing alloys tested. The alloy C 0-5, Si 0 is anomal- 
ous, for it shows a slight hardening at the commence- 
ment followed by a return to the original hardness. 
On further heat treatment there is again an increase in 
hardness and a second fall. 

The alloys containing 1 per cent. or more of carbon 
all show a marked rise in hardness even after an expo- 
sure of as short a period as 4 hrs. After a total 
exposure of 1 day, the Brinell numbers of these alloys 
have increased by as much as 50. After this period of 
time the average hardness of the group of alloys rises 
slightly—perhaps 10 to 20 units—in the course of the 
following 99 days. Considering the alloys individually 
there is a general tendency for a rise to occur at some 
period between 1 day and 22 days, which is followed 
by a fall or a maintenance of a constant yalue for a 
short period. This is again followed by a recovery in 
the hardness value. The initial rise in hardness 
followed by a fall and a subsequent further rise after 
successive heat treatments appears to be similar to the 
occurrences observed by various authors in the age- 
hardening, either at room temperature or accelerated 
at slightly higher temperatures, of certain aluminium 
alloys. These changes in hardness reflect the rapidity 
with which internal changes can proceed within the 
alloy. It is highly probable that the alloy which is 
likely to be most satisfactory in its resistance to creep 
at high temperatures will be that one in which the 
mobility of the atoms is most hampered at the service 
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temperature, and the converse is probably equally 
true. 

The poor resistance to creep of the alloy C 0-5, Si 0 
appears to be related to the ease with which the 
various changes in the alloy can proceed towards 
softening at 800 deg. C. The alloy C 1-5, Si 1, on the 
other hand, shows a fairly characteristic steady course 
as a result of heat treatment. The noticeable difference 
in the mechanical behaviour of the carbonless and the 
carbon-bearing alloys is related to their markedly 
different response to heat treatment. 

Exposure to Various Temperatures from 600 deg. to 
1,100 deg. C.—In these tests, pieces of the same bars 
as were used in the prolonged exposure tests were heat- 
treated for a uniform period of 4 days at 600 deg., 
700 deg., 800 deg., 900 deg., 1,000 deg., and 1,100 deg. C.; 
in each of the six cases the pieces had not received any 
previous treatment. These tests emphasize the degree 
of stability of the five alloys tested, and confirm the 
observations which had been previously made. The 
exposure at 900 deg. C. produces the hardest state in 
four out of the five alloys. Considering the results, 
the alloy C 0, Si 0 shows a gradually increasing hardness 
afier treatment at 700 deg., 800 deg., and 900 deg. C., 
whereas the alloy C 0, Si 1 shows a marked rise in 
hardness. Neither alloy is noticeably affected by 
treatment at 600 deg. C. At higher temperatures, as 
indicated by the tests at 1,000 deg. and 1,100 deg. C., 


softening sets in, and the fall in hardness corresponds | 


with changes recorded in the examination of the 
microstructure. 

The alloy C 0-5, Si 0 shows hardening after treatment 
at 600 deg. or 700 deg. C. After exposure at 800 deg. C. 
the alloy is no harder than the cast material. Treat- 
ment at 900 deg. C., however, causes an increase in 
hardness, which is not maintained at higher tempera- 
tures (1,000 deg. and 1,100 deg. C.). It appears that 
this alloy follows the course of the carbon-bearing 
materials at low temperatures, but the carbon content 
is insufficient to prevent it from reverting to the 
behaviour of the carbonless alloys at higher tempera- 
tures. The two alloys of high carbon content (C 1-5, 
Si 0 and C 1-5, Si 1) show a slight rise in hardness after 
treatment at 600 deg. C. and further rises in hardness 
until 900 deg. C. is reached. Above this temperature 
the alloy which does not contain silicon falls in hard- 
ness, whereas the alloy with 1 per cent. of silicon main- 
tains a constant hardness of about 275 even after 
treatment at 1,100 dez. C. This alloy (C 1-5, Si 1; 
N.P.L. No. 183), once the maximum hardness has been 
attained, appears to suffer less change in hardness and 
in microstructure than any of the other materials 
tested. ‘ 

The Mechanical Properties of Heat-Treated Material. 
—The three alloys, which had been heat-treated at 
900 deg. C., for a period of four days, were then sub- 
jected to short time and prolonged tensile tests. These 
tests would show how far the increase in strength, as 
indicated by Brinell hardness tests is reflected in the 
other properties. The results of the tests are contained 
in Table VI. 

The heat-treated alloy C 0, Si 1 shows, in comparison 
with the untreated material, a slight fall in tensile 
strength at room temperature, and a marked fall in 
the corresponding elongation from 28 per cent. to 
1-5 per cent. The strength under both short-time 
and prolonged tensile tests at 800 deg. C. is slightly 
improved. The alloy C0-5, Si0 hasa slightly improved 
tensile strength at room temperature, and a slightly 
reduced strength at 800 deg. C. under both short-time 
aud prolonged tensile tests. 

The alloy C 1-5. Si 1, previously referred to as alloy 
No. 183, shows only a slight decrease in the short time 
and prolonged tensile tests at 800 deg. C. as a result 
of exposure to 900 deg. C. for four days. The above 
results indicate that, although there was a great increase 
in the Brinell hardness of the alloys after treatment 
for four days at 900 deg. C., the properties, as deter- 
mined by either short time or prolonged tensile tests 
were not greatly affected. 

Impact tests were also made in an Izod testing 
machine on both B.E.S.A. standard 10 mm. x 10 mm. 


notched-bar test-pieces and on unnotched test-pieces. | 


The energy to fracture resulting from a hammer blow 
of 120 ft.-lb. is shown in Table VII. The tests there 
recorded were carried out in such a way that the blow 
was delivered in the same position relative to the cast 
bar in both the notched and unnotched bars. The 


above results correspond closely to the elongations | 


reported for the tensile tests. In the case of alloy 
C 0, Si 1 the elongation was 28 per cent. in the cast 
state, and 1-5 per cent. in the heat-treated condition. 
The corresponding notched-bar values are 76-1 ft.-lb. 
and 1-2 ft.-lb. 

Although the present work indicates that a con- 
siderable increase in Brinell hardness occurs as a 
result of exposure to high temperature, subsequent 


mechanical tests have not shown that the tensile | 
strengths of the alloys are markedly improved, either | 


at atmospheric temperature, or at 800 deg. C. The 


changes in Brinell hardness at atmospheric tempera- | The creep properties at high temperatures of the alloy 
ture are, in all cases, dependent on phenomena that | selected, alloy M, have been previously referred to. 
have occurred during the course of exposure to high | In the forged state as supplied by the manufacturers 
temperatures. Although the material inside the | this material does not exhibit any appreciable hardness 
crystals after exposure at high temperature is found | changes as a result of exposure to 800 deg. C. for periods 
to be harder at room temperature, it seems probable | not exceeding 10 days. On the other hand, if the 


TABLE VI.—MeEcuHAniIcaL PROPERTIES OF COMPLEX NICKEL-CHROMIUM-IRON ALLOYS. RESULTS OF TESTS 
on 1 iy. Dram. Cumu-Cast Bars AFTER HEAT TREATMENT FOR FOUR Days At 900 DEG. C. 





Short-Time Tensile Tests. 
ee a Prolonged Stress Tests 


| 
art —_— at 
ae, —_— | at 800 deg. C. 











| | g 
| Composition. | Life in Days before Rupture 
| | At Air At 800 deg. C. Occurs. 
Temperature. 
sf | | Condition Tested. | 
| Cc Si — | Elonga- ner | Elonga- 8 Tons | 4 Tons 3 Tons 
ts a 7 *. | _ tion. =a tion. | per | r r 
Per cent.| Per Cent.| Tons per | Tous per | | | 
sq. in. Per cent. sq. in. ; Sao. sq. in. | sq. in. | sq. in. 
264 O14 ae As cast fe is} ease? 28-0 | 12-4 8-0 | thr. <i1iday | 2-5 
sai Heat treated .. ..| 25:0 1:5 | 15-4 1.5 { — 19-5 hr. 5 
137 0-5 | 0 As cast ne oa 31-0 2-0 20-1 3°5 _ | 12-5 Flaw _ 
ce die | | Heat treated .. Pa 33-5 1-0 16-5 Flaw 3-0 154 | 6 ee 
«— | P As cast i ..| 48-4 2-0 30-6 4-5 7} a 305 
183 | 1:5 | 1:0 |4 Heat treated 1. °:| 43-5 1:5 27-4 3-5 i | — = 








* Unbroken; extension, 1 per cent. 
| 
|that the susceptibility to failure by intercrystalline , alloy is subjected to heat treatment for 3 hours at 
| separation under stress at high temperatures—the | 1,200 deg. C. to effect solution of a part of the carbides, 
| mechanism by which materials rupture at these tem- | it shows marked hardening on exposure to 800 deg. C. 
| peratures—has not been greatly affected. A somewhat similar heat treatment was attempted 


| Fig.4. BRINELL HARDNESS OF ANNEALED NICKEL- CHROMIUM -IRON- 
| TUNGSTEN ALLOYS CONTAINING SILICON AND CARBON. 
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Section IJ 1.—Discussion of the Changes in the Alloys | on alloy No. 183 (C 1-5, Si 1). The results were as 
on Exposure.—It appears that the hardening action, | follows : 


or at least a part of it, is related to the separation of a Beanall 
complex constituent, probably a carbide in the case of Hardness 
the carbon-bearing alloys, from the solid solution. No. 
Under the ordinary conditions of casting, the complex As cast sae a a mee oe seas 
solid solution retains this constituent in solid solution. After one day at 1,200 deg. C. ... 199 
After seven days at 800 deg. C. = 196 


It is probable that the separation is not a simple one, 
and it is possible that the change may take place in | [¢ appears that treatment of this alloy at 1,200 deg. C. 
one, or perhaps two, independent stages, such as, first | for ] day softens the material by aggregating the 
the visible separation of a constituent, and, secondly, a r 
further internal change which produces marked hard- TaBLe VII. 
| ness changes but little visible structural change. (See : 

| Ternary nickel-chromium-iron alloys of approximately 
| the same composition as those in this series of alloys 
appear to be simple solid solutions at the temperatures | ____ 
under consideration. The addition of tungsten, how- | 





Notched | Unnotched 
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|ever, has possibly a pronounced effect, especially if|c1-5,si1 ..) (Ascast  .. et Pl ie cl: 

| carbon and silicon are also added to the alloys, and it | 1 Pate oi days at 900 0-7 | 4-0 

| was therefore desirable to investigate the effect of the | — 76-1 Not de- 
| absence of tungsten in an alloy otherwise similar to|co,si1 .. a termined. 
| No. 183. Tests were made upon an alloy containing | } Treated four days at 900 | 1-2 6-2 

| 1-5 per cent. of carbon, 1-0 per cent. of silicon, but | Bg | 1-1 7-0 

| without the customary addition of 4 per cent. of }c 0-5, si0 ../4 Treated four days at 900| 1-8 | 14:0 
tungsten. The results of the exposure tests set forth it Cc 


deg. C. | 

in Fig. 4, on this page, show very little hardening | —————— ~_____— 

action as compared with the other alloys of the series. | ; 5 

The material is relatively weak compared with alloy | constituents, but does not bring about a re-solution of 

| No. 183. ; | the carbides, which would be likely to increase the 
In view of the importance of tungsten, the behaviour | hardness on again exposing the material to 800 deg. C. 

‘of a wrought tungsten-bearing alloy was investigated. | It thus appears that on casting, the separation of the 
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(For Description, see Page 716.) 





Fig. 23. H.P. CYLINDER OF 8,000-12,000 K.W. TURBINE, 
7,500 R.P.M.(SOCIETE RATEAU). 
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Fig.24. L.P- CYLINDER OF 8,000- 12,000 K.W. 
TURBINE (SOCIETE RATEAU) 
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LAND TURBINE DEVELOPMENTS. 


Fig. 25. 


























SINGLE-CYLINDER TURBINE , 15,000 K.W., 3000 R.P-M. (PARSONS). 
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constituents is suppressed, but the action is not rever- | The strength of the tungsten-free alloy under prolonged 


sible even if the alloys are reheated to 1,200 deg. C. 
This alloy (No. 183) melts at a temperature slightly 
above 1,280 deg. C. 
that tungsten, although not visibly affecting the micro- 


From the above results it appears | 


| 


structure, has a pronounced effect on the Brinell hard- | 


ness of the alloys. 

Conclusions.—The effect of composition and the 
results of short and prolonged stress tests at 800 deg. C. 
were studied in relation to alloys containing, nickel, 
30 per cent.; chromium, 30 per cent. ; 
4 per cent. ; iron + silicon + carbon, 36 percent. The 
greatest resistance to prolonged stress occurs in the 
alloy containing 1-5 per cent. of carbon and | per cent. 
of silicon. This alloy, which has been previously 
referred to as N.P.L. alloy No. 183, melts between 
1,285 deg. and 1,315 deg. C. As a result of exposure to 
temperatures between 609 deg. and 1,100 deg. C., the 
alloys of this type undergo an increase in Brinell 
hardness and a change in microstructure. The 
phenomena encountered explain the improvement in 
the mechanical properties of the quaternary alloys 
containing nickel, chromium, tungsten, and _ iron 
resulting from the addition of carbon and silicon. The 
most suitable alloys for stress resistance appear to be’ 


| 


tungsten, | 





those which maintain, after the initial period, a fairly 
constant BrineH hardness after exposure to high tem- 
peratures. 

In view of the high proportion of nickel and 
chromium, these alloys remair. in the austenitic con- 
dition throughout the temperature range between their | 
melting points and atmospheric temperature. 


| tensile tests is low. 

The phenomena encountered in the present experi- 
ments, although rendered obscure owing to the number 
of metallic or other elements present at one time, bear 
in several of their aspects some resemblance to the 
changes often referred to as ‘‘ age-hardening ”’ in the 
alloys of aluminium—for instance, duralumin. In 
such age-hardening it is found that the hardness changes 
are practically complete before visible separation of new 
constituents is detectable under the microscope. In 
the present instance the hardness changes appear to 
occur contemporaneously with the separation of a new 
constituent, but it is probable that hardness changes 
due to other phase separations may occur and not be 
accompanied by a visible structural change. 

In the present instance the extent and speed of the 
observed changes differ widely in the various alloys 
examined. On account of the gradual changes which 
produce hardening, these materials retain their high 
initial strength for long periods at 800 deg. C. The 


| somewhat narrow range of composition in which the most 


favourable properties occur appears to be associated 
with the separation of a special compound or phase. 
These phenomena, accompanying creep as indicated 
in the present paper, are possibly of wider application 


to other series of alloys. The tendency of a material 
| : 


to harden at the service temperature is probably 


, accelerated by deformation such as is likely to occur 


in an alloy subjected to high stress in service. The 
resulting internal movement in the alloy will probably 


No | hasten the changes in the material which lead to the 


hardening action of the type described in the paper can | hardening action. 


therefore be ascribed to the suppression of the trans- | 
formation in iron. On the other hand, the addition of | 


carbon to a ferritic steel is, in general, thought to| ¢ 


cause a gradual but continuous increase in hardness. 











An alloy containing similar proportions of carbon, | the methods of quoting and terms of payment prevailing | 
silicon, chromium, and nickel, but no tungsten, exhibits | in relation to business with Egypt, have been prepared | and on the Parsons machine at Crawford-avenue, 


° ° ° ° | 
changes in microstructure similar to those of an alloy | 


by the Department of Overseas Trade. Firms in the | 


containing 4 per cent. of tungsten, but there is no | United Kingdom can obtain copies of these memoranda 


appreciable increase in hardness on the heat treatment 
of tungsten-free alloys, whereas on heat treatment the 


on application to the Department, at 35, Old Queen- 
street, London, S.W.1, quoting reference No. C.X. 3533 | 
in the case of Panama, No. C.X. 3535 in that of Mexico, 


tungsten-bearing alloys exhibit an increased hardness. | and No. C.X. 3500 in that of Egypt. 


| 
CoMMERCIAL METHODS IN FOREIGN COUNTRIES.— | ‘ R § 
onfidential memoranda on methods of trading and the | Which the first overspeed governor does (if not already 
appointment of agents in Panama and in Mexico, and on | 


POST-WAR LAND TURBINE 
DEVELOPMENT.* 
By C. D. Gres, B.Eng. 
(Concluded from page 658.) 


Sarety Devices For REHEAT TURBINES. 


EXPERIENCE indicates that, in addition to the normal 
governor control and overspeed trip fitted to straight 
condensing turbines, additional precautions are neces- 
sary when considering turbines arranged for resuper- 

| heating. The following controls or safety devices are 
| regarded as being necessary in this case, and would be 
fitted on reheat turbines built by the author’s firm. 

As a first line of defence ordinary high-pressure 
governor valves may be used controlled by speed which 
would allow a permanent rise in speed of, say, 3 per 
cent. when the maximum continuous load is thrown off. 

As a second line a steam-chest and governor valve 
can be placed as close to the turbine as possible in the 
return pipe line from the reheater to the lower-pressure 
cylinder. This governor valve is normally fully open, 
but starts to close at 5 per cent. above normal speed, 
and is fully closed at approximately 6 per cent. 
overspeed. 

As a third the normal overspeed eccentric bolt type 
governor is used, tripping at 10 per cent. above 
normal speed and closing the emergency or runaway 
valve, but at the same time closing the main regu 
lating governor valve mentioned in (1) and the reheat 
governor valve (2). 

As a fourth safeguard a second overspeed eccentric 
bolt type governor is mounted in the same housing 
as the first, but tripping at 12 per cent. above normal 
speed, and which, in addition to doing everything 


done) opens vacuum-breaking valves. 
Operating conditions at the Barking Power Station 


Chicago, have never demanded the use of these safety 
devices, but reheat machines in America which did 





* Paper read before the Institution of Mechanical 
Engineers on Friday, April 17, 1931. Abridged. 
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100-TON ROAD-TRANSPORT ELEVATING TRAILER. 


CONSTRUCTED BY MESSRS. HERMANN RUTER, ENGINEERS, LANGENHAGEN, GERMANY. 
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Fria. 1. 


TRAILER ARRANGED FOR ROAD TRANSPORT. 
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Fig. 2. TRAILER ELEVATED FOR LOADING FROM A PLATFORM. 


HEAVY ROAD-TRANSPORT TRAILER | 

As is well known, there are often heavy pieces of | 
machinery, such as transformers and boilers, which | 
cannot from their nature be assembled on the site they | 
are to occupy and must needs therefore be taken to their | 
destination as a whole. The transport of such weights, 
bulky as they generally are, presents difficulties not | 
only on rail but in the manufacturers’ shops, and an 
interesting solution of these difficulties is presented in 
the accompanying Figs. 1 to 3. These show a road- 
transport trailer capable of dealing with weights up to 
100 tons, and so constructed that it may be lifted ver- 
tically by self-contained mechanism to bring the load 
up to the height of a platform or floor for loading 
or unloading. The trailer is manufactured by Messrs. 
Herman Riiter, Langenhagen, near Hanover, and, as 
will be seen from the figures, consists of a double 
framework with a central well. The ends are carried | 
on bogies each provided with eight wheels having double 
tyres. The weight is therefore distributed on a total of 
32 tyres. The construction of the main frames is so | 
clear in Figs. 1 and 2 as scarce'y to call for comment, but 
it may be said that they are connected beneath the 
platform in the well by four permanent transverse 
girders, and at the ends by the bogie frame which is 
portable, so that the load can be moved on or off in 
a longitudinal instead of in a transverse direction 
should this be desirable. 

The bogies are interchangeable and removable, and 
both may be swivelled independently by the steering 
gear shown in Fig. 3. The trailer may, therefore, be 
steered from either end or from both simultaneously, 
a feature which provides a high degree of flexibility. 
When used for local transport in a large works, this 
ease in manceuvring is naturally very advantageous. 





| or by rack and pinion motion. 
| fitted with the latter form. In Fig. 1, the trailer is shown 





When used for long distance transport on the public 


roads, the rear bogie is locked and the front one steered 
to conform to the movements of the towing tractor. 
Drum-type brakes are provided on certain of the wheels 
and may be operated either from the attendant’s seat 


| or by a man walking alongside the trailer. The grouping 


of the wheels is well shown in Fig. 3. They are mounted, 
in two sets of two each, on subsidiary bogie frames 
which are capable of pivotal movement on longitudinal 
axes, so that the system can conform to the normal 
camber or occasional irregularities of the road. These 
frames are provided with large volute springs, through 
which the load is transmitted from the main bogie 
frame. 

The lifting gear may be operated either hydraulically 
The trailer illustrated is 


ready for road transport service, and in this connection 
the lowness of the platform may be pointed out, as 
providing increased headroom for moving a high load 
under road bridges, through workshop doors and so 
forth. In Fig. 2, the trailer is shown jacked up by 
means of racks, which are furnished at the bottom with 
large base plates to distribute the weight. The trailer 
thus functions to some degree as a crane, for its height 
may be adjusted, within reasonable limits, to a plat- 


| form on to which the load may be transferred by means 


of rollers. The racks may be stowed on the frames out 
of the way during transport if desired. 








CorrpeR REFINING IN CaNnapA.—Operations have | 
commenced at the electrolytic plant of Messrs. Canadian 
Copper Refiners, Limited, at Montreal East. The plant, 
which is the joint enterprise of Messrs. Noranda Mines, 





Messrs. Nicholls Copper Company, of New York, will 
have, it is understood, a total normal capacity of 75,000 
tons per annum. 





HOME-GROWN PITPROPS. 


Prrprops are said to be generally preferred in a partly 
seasoned condition, .in order, at some sacrifice of strength, 
to obtain a more gradual collapse in the event of failure, 
seeing that ultimate failure cannot usually be avoided. 
The physical properties of timber vary not only with 
the species, but also with many circumstances of their 
growth, and it is not surprising, therefore, that its 
selection is often decided on the results of experience 
rather than of measurement. One of the contentions 
that has been generally made is that imported timbers 
are more satisfactory as pitprops than home-grown 
timbers. At the present time, the coal mines of this 
country obtain most of their supplies from the Baltic 
and from France. The operations of the Forestry- 
Commission, however, are producing increasing quan- 
tities of material resulting from thinning plantations, 
the most substantial market for which would be as 
pitprops and pitwood. Accordingly, a series of in- 
vestigations has been carried out by the Commission, 
jointly with the Forest Products Research Laboratory 
of the Department of Scientific and Industrial Research, 
in order to obtain more exact information than is 
available about the comparative merits of home-grown 
timber for those purposes. The result of these investi- 
gations, which have extended to seasoning, mechanical 
and physical properties and service tests, have now been 
published.* The observations on strength and seasoning 
were carried out at the Laboratory, and those on service 
conditions were made jointly by the officers of the 
Forestry Commission and the Laboratory. They 
concur in showing, so far as they go, that for almost all 





hic 18¢ ’ | the purposes in question the home grown material, if 
Limited, Messrs. The British Metals Corporation and | -—— 





* Department of Scientific and Industrial Research. 


| Forest Products Research: Bulletin No. 9. Home-Grown 
| Pitprops. 


H.M. Stationery Office. Price 2s. net. 
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Fig. 3. 


properly selected and treated, is at least as satisfactory | 


as the imported. So far, indeed, as concerns both 
strength and brittleness, the figures quoted in the 
report seem to show a distinct advantage in the home- 
grown timber. 

The difficulty of making comparisons lies partly in 


the wide variations of moisture between different con- | 


signments. especially of imported timber, in which there 
may be twice as much water as dry wood substance or 
even more, and partly in the tendency of pitprops to 
dry after being put in place in all except very wet mines. 
The extent of seasoning that is desirable, and the effects 
of seasoning, are regulated in two ways. On the one 


hand, seasoning increases the intrinsic strength of the | 


material, but, on the other hand, it gives rise to a certain 
amount of cracking, by which the strength of a prop as 


a whole may be reduced, and, moreover, may, if | 
carried too far, give rise to brittleness and consequent | 


failure. The observations on the effect of seasoning 
were conducted on several hundred specimens of each 
of seven species—Scots and Corsican pine, Japanese 
and European larch, Douglas fir, oak, and beech— 
and all except the hard wood, in two or more different 
localities. It was found that the cracking and splitting 
of home-grown props during seasoning was small, and 
certainly not worse than that of imported props. With 
coniferous timber, the results were definitely better 
when it was peeled before seasoning; with oak and 


beech little was gained by not peeling. The props | 


should be piled in an open formation with the bottom 


layer at least 1 ft. from the ground, and no appreciable | 


advantage was gained in the rate of drying by removing 
the props from the shelter of the wood from which they 


had been felled and cut, if it was equally convenient | 


to dry them on the site where they grew. In the discus- 
sion of seasoning, the moisture content allowable was 
put at 25 per cent. to 50 per cent., and props felled 
early in the year were found to be sufficiently dry by 
late summer and autumn. 

In the second part of the report, dealing with the 
mechanical and physical properties, some 46 consign- 
ments of home-grown and imported props were 
examined, including in all some 800 props. Among 
the conclusions drawn from the results was that the 
home-grown European larch was the strongest of home- 
grown pitprops, being about of the same strength as 
imported spruce, and 10 per cent. stronger than the 
average Scots pine or Douglas fir. The mechanical 
value of these species was reduced appreciably by 
quick growth, and the strength of home-grown Scots 
and Corsican pine was about the same as that of the 
much slower grown imported Scots pine from the 
Baltic. The general crushing strength of seasoned 
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props was about 30 per cent. to 40 per cent. greater 
than that of green, and no difference in strength could 
be detected in home-grown pitprops between those 
seasoned ‘in the field and those seasoned in storage at 
the Laboratory. The mechanical properties of the home- 
grown timber examined were first-class for pitprop 
material when the average rate of growth was not less 
than eight rings to the inch. It is to be remarked that 
the figures given in this part of the report seem to show 
appreciable discrepancies from those given in the 
section on seasoning. In no instance do the seasoned 
specimens carry as much as 25 per cent. of moisture, 
and in very many are well under 20 per cent. Taking, 
moreover, the brittleness to be indicated by the 
difference between the yield points and the ultimate 
load, it appears to be appreciably lower in seasoned 
home-grown timber of every kind examined than in 
similar green timber, though the brittleness imparted 
by seasoning is shown, so far as comparison is admis- 
sible, in the green imported Scots pine. For almost all 
purposes the merits of the home-grown material 
appeared to be borne out in service, and, in particular, 
it was found that the Douglas fir and Scots pine would 
bend instead of breaking off short, as the Norwegian 
props sometimes did. 








CATALOGUES. 


Canal Construction—Messrs. Wayss and Freytag 
Company, Danzig, have sent us a copy of their Technical 
News illustrating canal excavation and pumping work, 
and showing both machines and methods. 


Foundry Ladles.—A list of the Collin patent tilting 
ladles for foundry use, in several patterns, is to hand 
from Messrs. John A. Smeeton, Limited, 15, Victoria- 
street, London, S.W.1, who are sole selling agents. 


Gas and Coke.—No. 199 of the journal of Messrs. The 
British Commercial Gas Association, 28, Grosvenor- 
gardens, London, 8.W.1, shows a model domestic 
arrangement of gas fires and ovens with a coke-fired 
boiler. 

X-Ray Apparatus.—Messrs. X-Rays, Limited, 47, Red 
Lion-street, London, W.C.1, have issued a supplement 
to their general catalogue showing a variety of X-ray 
equipment, including transformers, portable apparatus, 
and cable-testing sets. 


Measuring Instruments for Air and Gas.—A useful list 
of instruments for measuring the humidity, pressure, 
velocity and temperature of air or gas is to hand from 
Messrs. Blackman Export Company, Limited, 374, 
Euston-road, London, N.W.1. 

Oil-Fired Furnaces.—The case for using oil for firing 
industrial furnaces for annealing, forging, billet heating, 
glass-making, &c., is very fully reviewed in the house 





journal issued by Messrs. Stein and Atkinson, Limited, 
47, Victoria-street, London, S.W.1. 


Lathes—We have received from Messrs. Clark’s 
Machine Tool Company, Keighley, Yorkshire, a catalogue 
describing and illustrating their No. 4 capstan lathe. 
Full particulars are given, with lists of accessories and 
special auxiliary parts for bar and chuck work. 


Trucks.—Catalogues of automobile trucks for floor use 
and for running on rails are to hand from Messrs. R. A. 
Lister and Company, Limited, Dursley, Gloucestershire. 
These trucks appear to be of very substantial construction 
and are claimed to be easy and economical to handle. 

Addressing Apparatus.—A variety of ingenious 
machines and apparatus for addressing and similar work, 
made by Messrs. Addressograph Company, Chicago, 
U.S.A., is shown in a folder to hand from Messrs. 
Addressograph, Limited, 29, Kingsway, London, W.C.2. 

Oil Engines.—A folder illustrating the McLaren-Benz 
airless-injection oil engine is to hand from Messrs. 
J. and H. McLaren, Limited, Leeds. Various types are 
shown, with applications to road, rail, crane, marine 
and other work, and fuel consumption data are also 
given. 

Milling Cutters—We have received a list of inserted- 
tooth milling cutters made by: Messrs. Kearney and 
Trecker Corporation, Milwaukee, U.S.A., in sizes from 
5 in. to 24 in. diameter. The agents are Messrs. Burton, 
Griffiths and Company, Limited, Montgomery-street, 
Sparkbrook, Birmingham. 


Air Treatment.—A further pamphlet dealing with 
methods of, and apparatus for, washing, filtering, and 
circulating air at the temperature and humidity suitable 
to various specified conditions is to hand from Messrs. 
Sturtevant Engineering Company, Limited, 147, Queen 
Victoria-street, London, E.C.4. 

Wire-Drawing Plant, &c.—Some information and 
illustrations of their methods and machines for making 
wire, tubes, pipes, rivets, &c., is given in the house journal 
issued by Messrs. Metallgesellschaft A.G., Frankfort-on- 
Main. There is also a description of the firm’s mecha- 
nical rectifier for high-tension three-phase current. 

Smoke-Density Meter—Mr. Frank Sawford, Van- 
couver, B.C., Canada, has sent us a descriptive catalogue 
of his smoke-density meter. The opacity of the smoke 
is recorded as a percentage of a scale on which total 
opacity is 100 and clear air is 0. The instrument is 
intended for use as a supplement to the CO, recordev. 

Hydraulic Presses—A new issue of their illustrated 
catalogue of hydraulic forging and flanging presses and 
hydraulic riveting machines, with suitable pumps and 
accumulators, is to hand from Messrs. Hollings and 
Guest, Limited, Thimble Mill-lane, Birmingham. The 
range of types and sizes will meet all usual requirements. 

Special Steel_—Messrs. Hadfields, Limited, Sheffield, 
have issued a new catalogue of their Era 131 steel, 
which is specially suitable for boiler plants operating at 
high temperatures. It is supplied in castings, rollings or 
forgings, and is suitable for all high-temperature work in 
the same applications as mild steel for ordinary tempera- 
tures. 

Coal Conveyors.—Messrs. Mavor and Coulson, Limited, 
47, Broad-street, Glasgow, S.E., have issued a folder 
with illustrations and particulars of their belt coal con- 
veyors, in which complete protection for the lower run 
of the belt is provided. The driving gear is specially 
designed for compactness and easy “moving up’”’ 
underground. 

Steam Road Wagons.—Excellent illustrations of their 
six-wheel steam road wagons and the facilities for loading, 
tipping, &c., are given are given in a catalogue to hand 
from Messrs. Richard Garrett and Sons, Limited, Leiston, 
Suffolk. Some figures supplied by users show very low 
costs of running and repairs in cases where wagons have 
been about five years in regular service with full loads. 


Blast-Furnace Equipment.—Some interesting informa- 
tion is given on the subject of blast-furnace and steel- 
mill construction at Dagenham, near London, and in 
Leningrad and Siberia, in Freyn Design, a house journal 
issued by Messrs. Freyn Engineering Company, Chicago, 
in association with Messrs. Ashmore, Benson, Pease and 
Company, Limited, Stockton-on-Tees. 

Milling Cutters——We have received from Messrs. 
Burton, Griffiths and Company, Limited, Montgomery- 
street, Sparkbrook, Birmingham, a list of high-speed 
steel milling cutters made by Messrs. B.S.A. Tools, 
Limited, Birmingham. The list includes all the usual 
types of cutter for surfacing, recessing, gear cutting, 
sawing, &c. Tables of dimensions and prices are given. 


Heavy Engineering.—The two latest numbers of the 
Skoda Review illustrate a further series of large-scale 
products of the Skoda Company, Prague, Czechoslovakia, 
including gas engines, steam turbines, air compressors, 
tanks, road engines, cranes, bridges, &c. Three large 
steel castings for ships, viz., propeller brackets and 
rudders, totalling 76 tons, have been delivered to this 
country, and similar parts have been supplied to France, 
Germany, and Japan. 


Electric Pottery Kilns.—The Doulton kilns for pottery 
manufacture are described in a special number of the 
periodical news issued by Messrs. Electric Resistance 
Furnace Company, Limited, 17, Victoria-street, London, 
S8.W.1. These kilns are made in three types, viz., double- 
way or single-way recuperative tunnel kilns and circular- 
rotating-hearth kilns. The statement of costs of opera- 
tion indicates that electrical heating is much cheaper than 
coal firing. The Stoke-on-Trent Corporation supplies 
current for such kilns at 0-5d. to 0-375d. per unit, with 
such conditions with regard to demand and load factor 
as are practicable. A better quality of work is also 
claimed for electrical heating. 
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‘* ENGINEERING ”? ILLUSTRATED 
PATENT RECORD. 

SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
Tne number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification is not 

illustrated, 

Where inventions are communicated from abroad, the Names, &c., 
of the communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 18. 

The date of advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “Sealed” is appended. 

Any person may, at any time within two months from date of | 
the advertisement of the acceplance of a Complete Specification, | 
give notice at the Patent Office of opposition to the grant of a | 
Patent on any of the grounds mentioned in the Acts. 


MACHINE AND OTHER TOOLS, 
SHAFTING, &c. 

336,086. Taylor & Challen, Limited, of Birming- 
ham, and W. B. Challen, of Birmingham. Power 
Presses. (3 Figs.) October 2, 1929.—The invention 
relates to clutches for use with power presses and of the 
kind in which a sliding key is employed for connecting 
the driving wheel of a press to the crankshaft as and when 
required. The crankshaft 4 is provided at the flywheel 
end with an elongated slot within which slides a key 
5 having at one end a projecting cam surface 5¢ which 
co-operates with the cam plate. The key 5 has earpieces 
5» at its other end, to which are keyed the upper ends of 
guide rods 6. The lower ends are screw-threaded and 
carry washers 7 which serve as abutments for the coil 
springs 8 mounted on the rods 6. The upper ends of the 








springs abut against the upper ends of cylindrical recesses 
4 in the crankshaft 4. The degree of initial compression 
imparted to the springs may be adjusted by locknuts 9. 
To start the press, the operating handle is actuated to | 
move the cam plate ont of engagement with the cam | 
surface 5¢ on the clutch key 5, whereupon the key moves 
partially out of the guide slot in the crankshaft 4 under | 
the action of the springs 8 and engages the recess formed | 
in the hub of the flywheel, thereby connecting the flywheel 
to the crankshaft 4. (Sealed.) 


adjacent surfaces are curved and the passage between 
them consists of a converging portion 14 and a diverging 
portion 15. The passage is so arranged that it receives 
the fluid from the impeller and transmits it to the delivery 
passages 16, which are formed by mounting the impeller 
shaft 10 and the inlet 9 eccentrically with respect to the 
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casing so that opposite the outlet 4 the cross section of 
the passage 16 is a minimum and gradually increases 
to the outlet 4. To adjust the rings 11 thin washers 
may be provided to come between the surfaces of the 
rings and the casing, and in this manner the parts can 
be given the correct spacing for any particular duty and 
speed. The pump illustrated can be driven in either 
direction. (Sealed.) 

336,772. The Harland Engineering Company, 
Limited, of London, and F. G. Warburton, of 
London. Centrifugal Pumps. (1 Fig.) October 1, 
1929.—The invention relates to balancing devices for 
multi-stage centrifugal pumps of the type having a 
balancing disc on the rotor shaft, which disc rotates 
parallel with a stationary face between which and the 
disc leakage water passes. The pump casing 1 carrying 
the shaft 2 is provided with a face plate 3. 4 is a balance 


(336,772) 





their lower ends to a similar pipe 6?. In order to direct 
the circulation an apron M is fitted round the three sides 
of the block of heating surfaces B. The inlet for the 
brine to be evaporated is at cl and this brine traverses a 
a C, the curvature of which is so arranged that it 
ies over the pipe D; the underside of the pipe C is 
provided with a series of perforations from which the 
brine supplied to the brine pipe C issues in a series of 
jets impinging on the pipe D,\a heat transfer taking place, 
the drainage discharge being cooled, and the brine to be 
evaporated being pre-heated. A cone £? is fitted, with 
its perforated apex pointing downwards; above this is 
a smaller cone k! having an open apex k* pointing up- 
wards. This arrangement of cone baffle plates directs 
the sediment to the bottom of the vessel and prevents 
the upward flow of the circulating brine carrying the 
sediment upwards. The solid matter deposited at the 
bottom of the vessel is discharged through the door a5, 
(Sealed.) 
MISCELLANEOUS. 

335,208. J. Stone and Company, Limited, of 
Deptford, and E. G. Rowledge, of London. Refri- 
gerator Plant. (4 Figs.) June 19, 1929.—This inven- 
tion concerns refrigerating plant for use on railway 
wagons. The plant includes a compressor and condenser, 
a load-demand regulating .valve and an evaporator. 
The valve consists of a thermostat in the return vapour 
line 5 and a valve in the liquid supply line 6. The bellows 
thermostat 7 is operated by the effects of the pressure 
and temperature of the vapour. An expansion valve 
consisting of two valves 8, 9in tandem, is operated from the 
thermostat through a diaphragm 10 and a ball ll. A 
spring 12 closes the valve with a force which is adjusted 
by ascrew. As return vapour flows over the thermostat 
it expands or contracts with temperature changes. If 
excess refrigerant is supplied to the evaporator, the 
vapour is wet and the thermestat contracts owing to the 
lower temperature. The spring 12 closes the valve and 
reduces the refrigerant admission. Should vapour 
pass the bellows in a superheated state, the higher 
temperature opens the valve to increase the admission. 
The valve thus allows as much refrigerant to pass into 
the evaporator as can be evaporated and maintains 
constant the quality of the return vapour. The evapora- 
tor consists of a series of drums 14, each containing brine 











| 

| disc carried by the shaft 2 in a chamber 5 bounded by a 
| part 6 secured against the outer portion of the plate 3. 
|The outer face 8 of the part 6 forms a face plate 
| which co-operates with a second balance disc 9 carried 


336,552. Sir A. Herbert, of Whitchurch, J. Mill- 
burn, of Coventry, and R. Hawkins, of Coventry. 
Lathes. (3 Figs.) January 21, 1930.—The invention 





relates to stop mechanism for lathes and similar machine 
tools. A small fixed abutment 2 is secured to the 
cross slide 3. This abutment may be a projecting bevel- 
ended finger of short and substantial dimensions (Fig. 2). 
As a result of ite shape and dimensions, and due to the 
fact that it is immovable, it is very rigid and an accurate 
stop effect can be obtained without spring or back-lash. 
To render the stop mechanism inoperative to allow 


Fig 
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the cross slides to be freely moved without obstruction, | 
the abutment 2 and the stops 4 on the stop-bar 5 are so | 
shaped that if the latter is revolved into a position inter- 
mediate between two stop positions, there is sufficient 
clearance for the abutment to pass between the two | 
adjacent stops. One end of the bar 5 has an actuating 

knob 6 with graduations to indicate the angular position | 
of the various stops on the bar. The opposite end of the | 
bar is provided with notches 8 engaged by a spring | 
detent 9 to locate it in the various stop positions. | 
(Accepted, October 22, 1930.) 


PUMPS. 


336,840. J.T. Wade, of High Wycombe. Centri- 
fugal Pumps. (2 Figs.) November 20, 1929. 3 is 


the main portion of the outer casing having an outlet 4 
and a circular opening for the flanged spigot portion 6 
which completes the casing. The pump impeller con- 
sists of two shroud members 7 and 7a and an eye 8 
for the entrance of water from the inlet 9 flanged on 
to the exterior at the spigot 6. The shroud 7a has its 
interior surface shaped as shown so that it directs the 
water from the eye 8 to the vanes 8a. The vanes 8a 
are radially arranged so that their cross-section about 
the radial line is balanced, and in a plane at right angles 
to the axis they are of double convex form. 10 is the 
driving shaft ; 11 are two rings held in position by studs 
12 to the casing. These rings have an internal diameter 
slightly greater than the diameter of the impeller. Their 





by the shaft 2 in a chamber 10 bounded by a member 11 
secured against the outer part of the face 8 of the member 
6. Leakage water passes between the plate 3 and the 
disc 4 into the chamber 5, through the passage 12 to the 
disc 9, and then between the disc 9 and the face 8 into 
the chamber 10. The water is discharged through the 
pipe 13. (Sealed.) 
STEAM ENGINES, BOILERS, &c. 

335,911. D. A. Quiggin, of Freshfield. Evapora- 
tors. (7 Figs.) April 30, 1929.—The invention relates to 
evaporators for generating steam from brine in which the 
brine is heated by boiler or exhaust steam, passed through 
coils within the evaporator. A is the main body of the 
evaporator casing, A? its upper part, a3 the brining pipe, a* 

















G35, S11). 


the blow-down pipe, and al the vapour outlet. B are the 
heating coils, cl the feed inlet, C the internal feed pipe, 
and D theinternal part of the coil drain outlet pipe. The 
heating surface B consists of a series of grids each composed 
of a tube bent to zig-zag shape ; these are arranged side by 
side with the planes of the zig-zag vertical, their upper 
ends being connected to a steam supply pipe 6!, and 
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(235, 208.8) 


through which passes an evaporator pipe. These drums 
are disposed close under the roof of the vehicle. The 
evaporator pipes in the lowest drums are connected by a 
T-piece 18 with the liquid refrigerant supply line 6, while 
the highest evaporator pipes communicate with the 
vapour return line 5 by branch pipes 19. The inter- 
mediate evaporator pipes are connected in series by 
communication pipes 20. The liquid collecting appara- 
tus is disposed at the ends of the lowest evaporator 
pipes remote from the connection 18 to the liquid refriger- 
ant supply line 6, and consists of vessels 21 each connected 
by a pipe 22 with the lowest evaporator pipe of the set 
and by a pipe 23 extending axially down into it. The 
accumulator capacity should be such as to hold something 
more than the total charge of refrigerant. When the 
compressor is shut down liquid refrigerant will con- 
tinue to flow into the evaporator pipes where it will 
collect in the accumulators 21 as the compressor 1 is not 
operative. The temperature in the two lowest evapora- 
tor pipes of each set being substantially equal, there will 
be a hydrostatic balance between them and no tendency 
to cause the liquid refrigerant to flow up the pipe 23 from 
the accumulator cylinder 21, into and through the second 
evaporator pipe and on towards the compressor. 
When the compressor is started up, liquid refrigerant will 
flow from the accumulators 21 in such quantities as can 
be evaporated in the evaporator pipes following the 
accumulators. (Sealed.) 








_ENGINEERING. 


JUNE 5, 1931.) 





724 





of the surface (for instance sections a, b, c, in Fig. 2), 
PLASTIC SHEAR. in which the membrane is represented by a flat 
Tie Maes Rew parabola. When only elastic deformations occur, 
. reward as represented by point H, Fig. 1, this parabola 
THE state of stress in a twisted shaft van be is fully determined by the tangents of the two 
easily determined by the well-known theories of points F and G (Fig. 3a), tan a, being identical 
Prantl and Nadai.* With most cross-sections usual with the stress r,. Making the assumption of the 
in engineering practice, exact mathematical compu- shear stress varying in accordance with A C, Fig. 1, 
tations will seldom be successful. This has led wherein the load-extension diagram is represented 
to the development of experimental solutions of by O A and A C, instead of O A and A B, as usual, 
torsion problems which it will be convenient to the surface for an all-plastic cross section will show, 
explain briefly here. A flexible membrane stretched instead of a constant inclination, a variable one, 
across an opening of form similar to the shaft in : 
question is distended by a constant pressure. It is F iq. 7. LOAD EXTENSION DIAGRAM. 
then possible to determine the stresses in any point 
of the cross-section by measuring the steepest 
gradient of the distended surface at this point ; the 
volume enclosed between the membrane and the 
base is a measure of the twisting moment. In 
order to facilitate the solution of torsional problems, 
the maximum shear stress has been assumed to be 
constant when plasticity develops. Hence, when 
the pressure rises, the membrane will come to a 
definite surface having in each point an inclination 
according to the maximum shear stress. This 
surface may be determined experimentally by 
sprinkling a powder on a plate cut out of the shape 
of the cross-section (see Proc. Inst. Mech. Enq., 
vol. ii, 1926, page 928). When a shaft is subjected 
to tension so that certain areas of its cross section 
will reach plasticity, a surface obtained in this 


Fig.2. 
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a 
manner can be placed over the membrane, and the | ee = 
areas of contact between these are the plastic areas, | 
i.e., the areas where the maximum shear stress has | depending on the linear increase of the maximum 
been reached. The method described is very | shear stress. The sections through the membrane 
suitable for solving torsional problems in engineering | will now be limited no longer by a straight line 
practice where time is not available for complicated | but by a parabola, the gradient of which is 
investigations and research work. increasing linearly. The boundary points E, and 

Turning now to the special subject of this article, | E,, Fig. 36, lying on the cross-section itself, pos- 
an attempt is made to take into consideration the | sess the highest inclination, tan «3, and from these 
fact that the limiting shearing stress, hitherto | the gradients decrease towards the middle of the 
assumed as constant (line A B, Fig. 1), is linearly | section until the points D, and D, are reached. 
increasing with the extension after the yield point A | These points divide the elastic part in the middle 
has been reached (line A C, Fig. 1). The assumption | from the plastic regions on both sides, having an 
of a constant shear stress may be useful when only | inclination of their tangents corresponding to the 
small parts of the cross-section in question are over- | minimum shear stress r, of the yield point. The 
stressed, but when extended areas will reach plas- eee part will again be limited by a parabola 
ticity corresponding to the surface with constant | which is convex and may be constructed as men- 
inclination, a wide divergence from the actual con- | tioned above, two points and its tangents with the 
ditions results. A rectangular cross-section, for| gradient +, being known. In this manner, a 
instance, twisted until the breaking point (schemati- | number of vertical sections of the membrane can 
cally represented in Fig. 2) shows that, though the | be traced and the shape of the surface will be fully 
breaking shear stress has been reached, extended | determined. When assuming a constant maximum 
parts of the section have not yet attained the shear |shear stress, the twisting moment necessary for 
stress 7, corresponding to the yield point A. These | entire plasticity of a cross section has a definite 
discrepancies are avoided by the following method : | limiting value, but as shafts twisted until breaking 
Instead of experimentally determining the elastic | show the cross-section as being by no means wholly 
surfaces, i.e., the membrane abapes, they can be | plastic, we see now that, with our proposed assump- 
traced by figuring a number of vertical sections | tion, the twisting moment increases gradually and 
inn = ome - |exceeds this definite value, in accordance with 

See ENGINEERING, vol. exxiii, page 77 1, (1927): ‘* The |experience. Assuming for the moment that no 
breaking stress exists, the torsional moment would 


Prantl-Nadai Torsion Theories and Their Applications ” ; 
also Proc. Inst. Mech. Eng., 1926 Thomas nF F F 
grow infinitely. On this basis, we may find the 
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curves formed by all possible points D satisfying 
the following conditions: The whole cross-section 
in the plastic state would imply an infinite volume 
of the membrane; hence the points D, and D, lie 
at infinity along the axis X X perpendicular to the 
line E, E, Fig. 3b. At the other extreme state, when 
the cross-section is just beginning to become plastic, 
D, and D, will be identical with the points E, and 
E, where the minimum shear stress corresponding 
to tan «, has been attained. Now each of the 
curves is fully determined by a point and its tangent 
(tan a, = rz) and an asymptote ; it is a hyperbola, 
which can be easily constructed by drawing the 
second asymptote and making use of the law that 
the point of contact E, divides equally the portion 
of the tangent cut by the asymptotes E, K = E, L. 
The whole of the points D of all sections represents 
the boundary of the plastic areas at failure. It 
remains to show how the inclinations tan «, of the 
points E, and E, can be obtained. They are 
determined by the ordinate of point J in the load- 
extension diagram, Fig. 1, corresponding to the 
known angle of twist. Hence the two parabolic 
boundaries of the plastic areas E, D, and E, D, can 
be constructed from the tangents at the points 
E, E, D, and D,. It is easy now. to. take into 
consideration the breaking shear stress; tan o, 
is then equal to +, and will be reached first at the 
points E, and E,. To construct the corresponding 
points D, and D, is equivalent to finding the point 
of contact of a tangent to a parabola by using the 
focus M of the latter. 

This method permits the determination of plastic 
areas which, as all publications on this matter 
show, never extend over the whole cross-section, 
the breaking shear stress being reached at certain 
points before the metal is plastic throughout. 








A PATENTABLE MANNER OF 
MANUFACTURE. 


A VERY important decision has recently been 
given by the Solicitor General defining how far the 
Patent Office authorities may go in determining 
whether inventions put before them as alleged 
inventions are in fact patentable or not. The 
present Solicitor General, doubtless, has many times 
argued at the Patent Office regarding what the Patent 
Office authorities might consider under the Acts, 
but now, in his capacity as Solicitor General and 
therefore Appeal Tribunal from the Comptroller, 
he can define what should be done. 

The present Acts provide definite grounds for 
determining whether patents should be issued or 
not, and these grounds may be regarded as—(a) 
Novelty as far as British patents are concerned ; 
(6) Prior claiming in British patents; (c) Such 
matters as may be brought forward under the 
Acts and Rules by an opponent. 

It has always been considered in England by the 
majority of those interested, other than Patent 
Office officials, that the British Patent Office 
authorities ought not to burden an inventor by 
causing him, at the early stage of patenting an 
invention, to prove whether in fact there is such an 
amount of skill required in arriving at the invention, 
or whether there is a really patentable idea present to 
form what is called patentable subject matter. 
This is a question which always has been considered 
by the Courts, and it was generally felt that the 
matter should not be first examined at the Patent 
Office. In Germany and in the United States of 
America, the Patent Office authorities consider 
such matters, but those familiar with the practice 
in those two countries will know that this means that 
an inventor may be caused to spend a substantial 
sum of money at a time when the commercial 
merits of his invention are not proved, and he may 
therefore both be in a difficulty financially and also 
in a difficulty in substantiating a claim to his inven- 
tion where he cannot show that, for example, the 
matter-has met with large commercial success. 
The latter point is not conclusive but often helpful. 

The Patent Office authorities in this country do 
not appear to be content altogether to ignore the 
consideration of subject matter, and for some years 
past they have been in the habit of basing objections 
on a part of the Patent Act which defines the term 
‘invention ” and contains a phrase indicating that 
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the patentable invention must be for a manner of 
new manufacture. On this basis, many applications 
have been refused where, for example, the invention 
consisted in the application of a known thing to a 
known purpose. 

It was on this section that the case on which the 
Solicitor General has given a decision was rejected 
by the Acting Comptroller General. In fact, 
although it is immaterial for present purposes, 
except by way of example, the application dealt 
with the use of unbreakable glass as wind screens for 
motor vehicles. The claim was drafted to a panel 
of such glass secured in a frame and applied as 
indicated. The Acting Comptroller General held | 
that this was not a manner of new manufacture. | 
The Solicitor General has, however, decided that the 
question of novelty in this case as such was not really 
disputed, and as regards the article claimed, it 
certainly is a manufacture, so that the patent may | 
issue and any question of subject matter be left to 
the Courts. 


VARIETIES OF FLAT-SLAB 
CONSTRUCTION. 
By G. P. Mannina, M.Eng., A.M.Inst.C.E. 


Most flat-slab work in this country has been 
designed to one or other of the sets of regulations in 
use in America, often those of Chicago'or New York. 
These regulations describe very clearly a standard 
form of construction and give very definite moments 
to be allowed for and stresses to be worked to. It 
is, however, difficult, since no theoretical explana- 
tion is given, to judge what factor of safety this 
standard construction has and how it compares 
in this respect with the design of the various types 
of slab-and-girder floor common in this country. 
In theory, too, the standard flat-slab floor appears 


component of the moments on AB and FG resolved 
about the axis BF must equa] the total load on 
the shaded half-panel multiplied by the distance 
x between the centre of gravity of the shaded area 
and the centre of the shear forces on AB and FG. 
If C is the diameter of the column capitals, then 
the total moment is very nearly 


WL/,_ 32 0} 
= at tee 


This total moment is seen to be the sum of the 





Typical American regulations specify a total of 
only 0-50 7 to 0-60 ¥~ for the sum of the four 
moments in the floor sections, but it is clear that 
these are only about 75 per cent. of the true values. 

The explanation of the discrepancy lies in the 
fact that the American moments are based largely 
on observed stresses in the steel reinforcement in 
actual floors under working load or under test load. 
It is clear that the tensile strength of the concrete 
in these tests has relieved the steel tension and 
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extremely simple and economical, but in practice 
its shortcomings soon become evident and _ its | 
application limited. | 
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The writer proposes to discuss two main | 


points, viz. :— 

(1) Has standard « nerican construction the | 
factor of safety usually adopted in this country, | 
and, if not, what modification is required to bring | 
it into line ? | 

(2) What modifications are necessary when it is | 
not possible or advisable to adopt standard con- 
struction ? 

For purposes of design, the floor slab may be 
divided into a series of “main beam ” strips, called 
strip A, running from column to column, as in Fig. 1, 
and secondary strips B, running midway between 
columns, each strip being 0-5 L wide. 

Any exact theoretical attempt to calculate the 
moments under symmetrical loading will involve 
a laborious application of advanced mathematics 
beyond the scope of most, if not all, practising 
engineers. Under unsynmetrical loading, the 
problem has not yet been solved. There is, however, 
one particular relation between the total sum of the 
moments under symmetrical loading which is well 
known and easily demonstrated. Fig. 2 is a plan 
of one square bay of flat-slab floor of span L sup- 
ported on column capitals of diameter C. If this 
panel lies in the centre of many similar panels 
all carrying the same uniform superload, it is 
obvious that each column capital carries the weight 











‘ENGINRERING™ (2564.0) 


negative moment in one strip A at the support 
section, plus the positive moment in one strip A 
at mid-span, plus the negative and positive moments 
in one strip B at “support”? DE and at mid-span 
KL. If we take a standard column capital C 
equal to 0-225 L, then 

2 

)* = 0-7 


WL 
“(1- 


8 

Theoretically this is only true for uniform loading 
over the whole panel and over all adjoining panels. 
If, however, we make the columns strong enough 
to take all the effects of unsymmetrical loading, 
we may rely on the principle of greatest strength 
to redistribute the moments between the floor 
and columns according to the strengths provided. 

This principle is really based on the behaviour 
under ultimate loading. Theoretically, in a stati- 
cally-indeterminate structure there is only one 


9 


3 


Cc 
L 








correct way of distributing the bending moments, | 
which depend entirely on the relative stiffness of | 
the various members of the structure. In practice, | 
it is found that the moments may, to a large extent, | 
be distributed arbitrarily, according to the relative | 
strengths of the members. This allows us to} 
develop the full bending strength of all the members, | 
giving the structure its greatest possible strength. | 
As slight cracks may develop before the arbitrary 
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given false values to the moments, particularly at 
the sections where the moments are small. Unfor- 
tunately, this apparent strength is fictitious, as 
small deflections under test load do not guarantee 
that the structure is a long way from failure since 
a small further increase of load may serve to open 
tensile cracks at critical sections, throw all the 
tension on the steel and cause total failure at a 
load a little above twice the designed load. Unless 
experiments on actual structures are carried out 
up to the point of total failure, they give no 
guarantee of any factor of safety beyond the actual 
test loading. When designing thick floor slabs in 
this country no allowance is made for any tensile 
strength of the concrete, and if we wish to design 
flat-slab work with the same factor of safety as slab- 
and-girder work, then the true moments must be 
taken and not the fictitious ones in typical American 
regulations. With a column capital the diameter 
of which is 0-225 L, the total of the positive and 
WL 

? 


negative moments must not be less than 0-725 


the exact value depending on the diameters and 
heights of the columns above and below the floor 
and the ratio of live to dead load. The intensity 
of moment will vary continuously along any cross- 
section of the floor, but we can take average values 
for each cross section of strip A and strip B. The 


of one full panel of live and dead load, say W. By | distribution is realised, it is advisable not to depart | distribution of the total moment cannot be cal- 
a simple equation, and neglecting positive and | too far from the theoretical distribution and not to | culated exactly, but it appears from the principle of 
negative signs, the total moment across section HM, | apply the principle to structures intended to be | greatest strength that an approximately correct 


plus the total moment across section BF, plus the | 


watertight. 


distribution will suffice if the total of the four 
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moments is correct and the columns take the effects 
of unsymmetrical loading. 

Moments in Strip A and in Columns.—Comparing 
flat-slab construction with a mesh-panel floor having 
beams running from column to column, it seems 
that each main-beam strip A may be looked upon, 
very roughly, as a beam carrying a uniformly dis- 
tributed load equal to half the total panel load. 
On this assumption, we can calculate the moments 
in the framed structure formed by strip A and the 
columns. Suppose Fig. 3 to be a framework of 


Fig.6. POSITIVE MOMENT MID SPAN STRIPA 
LOADING AS IN FIG.4. 




























































































number of equations must be solved if the problem 
of the external panel is attacked directly. 

The exigencies of practical design demand com- 
bined coefficients for live and dead load, and to 
get these we must take into account the normal 
ratios of floor thickness to column height and 
diameter, and ratio of live to dead load. 

Effect of Column Capital—The effect of the 
column cap is to increase the section of strip A 
over the support. This causes some redistribution 
of moment, and allows us to design the support 


Fig.7. MOMENT IN COLUMNS 
LOADING AS IN FIG. 5. 
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circular columns all of diameter D and beams of 
width 0-5 L and thickness ¢. The relative moments 
of inertia of the cross-sections of the columns and 
beams for the purpose of calculating the relative 


4 
deflections may be taken as x and ——5 


respectively. If the frame in Fig. 3 is loaded as in 
Fig. 4 we have the maximum positive moment at 
the mid-span sections of the beams. If the frame is 
loaded as in Fig. 5 we have the maximum moments 
in the columns. The moments in Figs. 4 and 5, 
assuming that each loaded span carries 0-5 Wy L 
(where Wy, is the total live load on one panel) are 
given in Figs. 6 and 7. The greatest negative live- 
load moments at the support sections of the beams, 
and the dead-load moments, are readily found. The 
moments in external panels are best found by 
taking an interior panel and adding an imaginary 
“freeing moment.” Thus, comparing an external 
panel with an interior panel, we see that the former 
has only three members meeting at each external 
panel point, while each interior panel point has 
four (the floor slab on either side and the column 
above and below). If we apply to each external 
panel point a moment equal to the moment in the 
fourth member, then the two panels will have 
identical moments. The moment in the fourth 
member at the interior panel point is readily found 
from Figs. 6 and 7, and the effect of applying a 
moment at the external panel point can be closely 
and quickly estimated. Owing to its symmetry, 
the interior panel is readily analysed, but a large 








section round the edge of the cap for a moment less 
than the full theoretical reversed moment which 
occurs on the intersection of the column and floor 
centre lines. These effects have been taken into 
account in the values given later. 

Moments in Strip B.—In a mesh-panel floor slab 
supported on deep narrow T-beams, a unit positive 
moment of may be taken at mid span, and — a 
over the supporting beams. In a flat-slab floor, the 
main beam strips A are wider than normal T-beams, 
but are also much more flexible, one effect counter- 
acting the other. It seems reasonable therefore to 


take unit moments of + a in flat-slab work, the 
WL 


72 
P “ WwW 
for interior panels and + lh for external panels. 


In any case, the amount of steel reinforcement 
in strip B is small. Taking into account the fore- 
going approximate theory and the experience 
gained in designing and building such floors, the 
author finds the values in Table I. These should 
give a factor of safety of four. 

Taser I.—Standard Flat-Slab Floors with Caps and Drop 


Panels, Columns above and below Spaced L Feet 
centres both ways. At least Three Panels wide and 


total moments on the sections of strip B being + 


Three Panels long. ‘ 
W.= Total live load in pounds on one panel. 
W = Total live and dead load in pounds on one panel. 


Column Diameter.—Not less than twice thickness of 
strip A at mid-span, nor less than one-tenth of clear height 
under cap. 


Minimum Total Slab Thickness in inches = 
/w I 

(Sz +14 in.), but not less than 33° nor less than 6 in. 
52 32 


Column Capital.—Not less than 0-225 L diameter 
measured where 1} in. thick. Sides to slope at least 
45 deg. to the horizontal. 
| Drop Panel.—0:33 L square: total thickness not less 


Ww 
than ( Jw + 3 in.) 
\ 35 


| Shear Stresses.—Punching shear 120 lb. per square 
| 





inch, but 75 1b. per square inch beam shear on bjd area 
outside 45-deg. line. 
-Interior Panels,— 
wi WL 
WL 


“and — 

40 28 | y 
Total 0-71 

WL bis sialic 

— and — — 

72 72 


The negative moment in strip A is to be taken{on the 


| ae Ww , 
| section of the drop panel 5 wide and ( 35 + iin. deep. 
« vv 


WiLL 


Moments 
Strip A 


Strip B + 


Moment in Interior Columns, split between 


W.L 
column sections above and below floor, 7.e., about 64 
y 
on each, 


Moments in External Panels if Outside Columns have 
Standard Caps and take Moment. 


25 per cent. 


25 
‘ . Wi 
Moment in outside columns 30 split between columns 


Increase positive moments 


above and below floor. 
Moment in External Panels where Outside Columns take no 
Moment. 
Increase positive moments 50 per cent. and increase 
negative moments over first interior column 10 per cent. 
Stresses.—Concrete to be mixed 1 : 2 : 4, or richer, with 
a minimum test-cube strength of 3,000 lb. per square inch, 
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Stress not to exceed 750 lb. per square inch on 1:2: 4 
mix, or one-quarter of minimum test-cube strength for 
richer mixture. The thicknesses prescribed for internal 
panels take care of the concrete stresses, but the stress in 
outside panels must be checked and compression steel 

used if necessary, or slab thickness increased. 

Test Load.—Not to exceed twice live load plus dead 
load, and to be in position 48 hours. Deflections not to 
L 
800 

25 per cent. 

Two-thirds of all deflections to be recovered 24 hours 
after load is removed. 

Note.—With light super loads and external bays 
unstitiened by outside columns, the slab may need to be 


exceed , nor to exceed calculated value by more than 


increased in depth to keep deflection below — 

Bressummers.—In addition to the weight of the outside 
walls, bressummers should be calculated to carry a load 
of 0:2 W to 0-25 W, depending on the width of the 
outside columns. 

Standard Flat-Slab Roofs.—While the floors are 
stiffened with columns above and below, the roof 
has columns underneath only. On the other hand, 
for super loads of about 56 lb. per square foot, the 
live load is smaller than the dead load and the two 
effects will tend to balance. If the roof is to carry 
a heavy live load the positive moment in strip A 
should be increased 20 per cent. above the value 
in Table I. In all cases the whole of the column 
bending moment must be taken on the column 
section below the roof. 

Non-Standard Floors.—In cases where the column 
heights are excessive (¢.g., reservoir roofs) it is 
inconvenient to use a standard column diameter 
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of one-tenth the clear height. In cases, such as 

basement floors supported on isolated piles, little 

or no bending moment may be taken on each pile. 

(This, of course, does not apply to groups of piles.) 

In both these cases, the floors will clearly have to 

resist higher moments, since the columns supply no 

stiffening action. The columns may be given capitals 

to reduce the shear stresses and strengthen strip A 

over the support. The moments to be designed for 

are given in Tables IJ and III. For small spans the 
column capitals may be increased to 0-33 L, to act 
in the double-capacity of caps and drop panels. 

Floors without caps or drop panels are usually 

adopted for foundation slabs of small span or 

basement floors cast on the ground. 

TaBLeE II.—Flat-Slab with Standard Column Capital, but 
no Stiffness in Columns. Span L feet in both direc- 
tions, and at least Three Panels Wide and Three 
Panels Long. 

Minimum Total Slab Thickness— 
1} in. ) 
1} in. ) 


( Jw 


39 


L ays 
57 nor less than 6 in. 
24 


Without drop panel 


/W 
- v 

With d I - 
1 drop pane 5 
but not less than 
Drop Panel—(if provided) 0°33 L square and 


( /w 


31 
Moments in Interior Panels— 


- 1} in. deep. ) 


ee WL WL 
Strip A... - = —z 
re WL WL 
Strip B... te ieee ae 


Moments in Exterior Panels and Next-to-End Support— 


ae WL WL 

Strip A... 9 * 22 
WL WL 

Strip B... t al - = ; 
5 5 


TaBLe I11.—Flat Slab without Capitals and no Stiffness 
in Columns. Span L feet in both directions and at least 
Three Panels wide and Three Panels long. 


Minimum Total Slab Thickness 
\ 
14 in. ) 


( 
1} in. ) 


Drop Panel (it provided) 0-33 L square and 


/w 
35 

JW 
40 


If no drop panel 


With drop panel 


but not less than 





L aoe = 
gy nor less than 6 in. 
[MiIW . 
( —"e 1} in. dete.) 
| 


Moments in Interior Panels— 


: WL. WL 
Strip A... is 24° 
Strip B... + af = 


60 60° | 
| 


Moments in Exterior Panels and Next-to-End Supports 


ae WL WL 
Strip A... 16 0° 
“ee WL Wi 
Strip B... i er oe ae 


Deflections.—Taking the moments in Table I, the | 
approximate deflections of strip A under the loading | 
in Fig. 4, page 722, are fairly readily found. These 
are given in Fig. 8, page 723. They are based on the 
assumption that most sections under working and 
test load are not cracked above the tensile steel, 
that the floor has a normal amount of reinforcement, 
and that Ey = 4,000,000 Ib. per square inch. The 
approximate deflections of strip B relative to strip 
A are given in Fig. 9. Some regulations specify a 
maximum deflection of 1/800 of the span under a 
test load equal to twice the 1ive load plus once the 
dead load. (It should be noted that the specified 
arrangement of test load is sometimes less severe 
than that in Figs. 4 and 10.) This specified deflection 
is of the wrong order of magnitude. If the thickness 
of the floor is found from some such expression 
as -»’ , then for any given value of L the deflection 


will varyas /w, Ifa floor designed for an inclusive 
weight of 300 lb. per square foot is allowed a 
maximum deflection of 1/800 of the span, then a 





| 





similar floor designed for an inclusive weight of 
600 lb.per square foot should be allowed only eS 

a = 
of the span. 

For non-standard floors covered by Tables IT and 
III, the deflections of strip A will be 24 to 3} times 
the values for standard floors for internal panels, 
and slightly more than the values for standard 
floors with unstiffened outside columns for external 
panels. The added deflection of strip B below 
strip A will be about as given in Fig. 9. 

Example.—A standard floor is carried on columns 
at 20 ft. centres both ways and carries a super load 
of 200 lb. per square foot. The slab is 8 in. thick, 
weighing 100 lb. per square foot. A test load of 
500 Ib. per square foot is applied as in Figs. 4 and 
10. 

The effective depth is about 7 in. or 0-0292 L. 


Deflection of point X in strip A for internal panels, | 
The added deflection of | 


1-6w L 


rom Fig. 8, is = 
f ~ 1,000,000 


0O-7TwLl 


<a « a 
1,000,000 r 


Y below point X, from Fig. 9, is 
f 2-3w L L 
1,000,000 870° 
For an external standard panel, the total deflection 
would be :— 
2-3 wL 
1,000,000 
For an external panel without stiff wall columns :— 
5wl 0O-TwL L 
1,000,000 1,000,000 ~ 350° 
External panels without stiff wall columns give 
very high deflections. This has led some Continental 
designers to the (erroneous) conclusion that flat-slab 
floors should never exceed 5-00 metres span. 


(To. be continued.) 
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Hydraulics for Engineers, Including Turbines and Pumps 
and Unsteady Motion. By RosBert W. ANGUS. 
London: Sir Isaac Pitman & Sons, Limited. [Price 
12s. 6d. net.] 

Proressor ANGus’ exceptional experience in the 

field, the drawing office and the lecture theatre, 

not only fits him particularly for writing such a 

text, which he suggests should be of equal value 

to the student and to the practising engineer, but 
also lends weight to the regret expressed in his 
preface that the student does not take kindly to 
mathematics, and the practising engineer has usually 
forgotten his. The book is written, therefore, so 
far as is possible, without the use of such analyses, 
but one perceives very clearly how skilfully the 





mathematical aids will permit him to go, and then 


the work would have been for both author and 
reader had such aids been freely employed. Never- 
theless, more particularly in his last section, he 
employs Arithmetic Integration in the solution of 
unsteady motions, non-uniform channel flows, and 
pipe-line surges with very great success and com- 
pactness. Of the 130 pages comprising the first 
part, a very large proportion is devoted, we think 
wisely, to measurement and gauging of flow, and 
the practical difficulties encountered are very fully 
discussed in the light of their effect on the accuracy 
of the ultimate measurements. We note with some 
surprise, however, the omission of any treatment of 
standing-wave weirs and flumes and the inclusion 
of Dubuat’s method of calculating the flow over 
submerged weirs, for which Ftely and Stearn’s 
coefficients, now regarded as applicable only to 
one weir profile, are quoted without mention of this 
limitation. 

The next part, about 100 pages, deals with that 
branch which is most clearly nearest to the author’s 
heart, ‘Turbines and Pumps’’—we may add, 
particularly turbines. Here again we have that 
insistence upon measurements to which we have 
already referred, and which shows how complete 
is the author’s grasp of the practical side of the 
subject. Brief discussions of the Kaplan theory, and 
Thoma’s theory of blade pitting shows how closely 
the book is in touch with recent work; from its 


small size, it must naturally concentrate upon the | 









most modern developments in matter, and express 
its author’s personality rather in freshness of treat- 
ment than novel material. Few readers will find 
anything to grumble at on that score, but it is by 
no means a book for the lazy reader. 

The third and last part deals, in some 60 pages, 
with unsteady motion in general, and our severest 
criticism is that 60 pages is too little. Nearly that 
amount should, we think, have been devoted to the 
study of models, for the very brief treatment of this 
subject which Professor Angus gives us is really 
‘admirable, but leaves off at the most interesting 
'part, the use of river models built to three scales 
| (depth, length and width), an artifice which is merely 
/mentioned. A feature which has _ particularly 
| pleased us is the examples to be worked by the reader. 
'These are all drawn from the author’s practical 
experience, and the same actual installation or 
project is used several times, either in toto or in 
details, so that the student who works these actual 
problems conscientiously will find that he has 
practically designed (so far as hydraulics is con- 
cerned) a complete plant for the development of 
|the power resources of a very complicated river 
basin. He will also have learned very definitely 
that the author’s regret, with which we commenced 
this review, arises from a very lively appreciation 
ot facts, and not merely from a professional academic 
bias. The book is a notable addition to those which 
engineers interested in hydro-electric work will 
find useful. 





The High-Speed Internal-Combustion Engine. By Harry 
R. Ricarpo, F.R.S. London: Blackie and Son, 
Limited. [Price 30s. net.] 

Tuts excellent book is a revised, enlarged and re- 

christened third edition of the second volume of 

the Author’s Internal-Combustion Engine, published 
in 1923. There are 430 pages of text, as against 

366 pages in the ancestor volume, but a better idea 

of the change that has been made is conveyed by the 

fact that in this third edition there is a new chapter 
on High-Speed Diesel Engines, and the rest of the 
volume has been augmented by 30 pages. 

To have reached a third edition in seven years is 

a considerable achievement for a book costing 30s., 

and although it must be admitted that the subject 

matter is very topical, and even popular, it must be 
conceded that the author seized his topic and dealt 
with it. There is no doubt that he writes with great 
tact and charm; but while the average reader will 
be much attracted by the unassuming and unpre- 
tentious style of the author, those who are versed in 
the subject will probably regret the almost com- 
plete exclusion of results achieved at great expense 
| by numerous workers both here and abroad. The 





|author leads his reader so far as the omission of Work of Janeway and Whatmough, for example, 


| bears directly on the most important parts of the 


| indicates in a most subtle manner, how much easier | book, yet neither of these authors is answered or 


|even mentioned. Then again, there has been a con- 
| siderable volume of important work in France, on 
detonation and kindred problems, but this is 
ignored ; had it been summarised and discussed, 
}a great deal of light would have been thrown 
on the subject. Itis understood, of course, that this 
book represents the views of Mr. Ricardo and his 
colleagues, and that he does not profess to give any- 
thing else. But against this we submit that the 
subject has now outgrown the scope of any one 
school. 

The chapter titles, apart from that of the added 
chapter mentioned, remain as before, but an inspec- 
tion of the index at once reveals the considerable 
overhaul to which the book has been subjected. 
When an author finds it necessary to reconstruct 
his index, as distinct from mere adjustments of 
pagination, it may be assumed that he has re- 
arranged his ideas. It is of great interest to 
study the rearrangements of ideas and the inter- 
luded notions that occur in this new volume. Many 
pages are identical with those in the first edition ; 
others have been greatly altered. Without harsh- 
ness, it may be wondered why certain pages have 
been left unchanged. Most interesting of all the 
amendments are the deletions. Why has Mr. 
Ricardo excised this or that paragraph? Was 
there an error in the old statement ? Not always. 
Everyone who has been engaged in work of revision 
knows that it is often easier, and usually better, 
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to rewrite completely, rather than to cut out and 
insert here and there, and we should have pre- 
ferred, in this instance, to have had, in the form of an 
appendix, a series of concise notes giving the changes 
of view that have inevitably occurred in such a 
subject during seven years. 

This book is so good that criticism is easily justi- 
fied. Paltry work can be safely ignored, but here 
we have an important and challenging book. The 
first four chapters alone are well worth the price, 
and in them we see the sure touch of an original 
worker who has undoubtedly advanced the subject 
very notably. Of the remainder of the book, one 
chapter excepted, this cannot be said. For example, 
the chapter on Mechanical Design begins with an 
imberbe dissertation on beauty, with which no one 
who had studied aesthetics could be content. 
The reader is exhorted to pay heed to beauty, 
because ‘‘ beauty and efficiency are synonymous,” 
and ‘‘mankind has come to regard as beautiful 
that which is mechanically correct.” We are 
reminded of Die Harzreise, in which the shopman 
suggested that grass was green because green was 
the most restful colour for the eyes, and Heine’s 
reply that a donkey’s ears are doubtless long in 
order that he may be distinguished from man. 

Then, again, in the chapter on Lubrication and 
Bearing Wear, the greater part of which, curiously 
enough, is devoted to carburation and ignition, 
we have the amazing overstatement that “ all wear is 
due to the abrasive action of small particles of grit 
carried by the oil.” This is an astounding state- 
ment to fall from the pen of a scientific writer. 
Every mechanic knows that gauges and other parts 
when carefully cleaned, will seize and tear away 
particles from one another. In Hardy and Double- 
day’s work, sliders, chemically clean, moving in a 
dry dust-free atmosphere, were frequently scored, 
despite lubrication. In some respects, this chapter 
of Mr. Ricardo’s book is worthy of very careful 
study. As an example of the grit theory, he 
mentions the case of a soft bronze bush running 
against a steel shaft and the steel shaft wearing 
while the bronze bush does not, because the grit 
becomes embedded in the soft bronze, so forming 
a ‘lap.’ No sensible person would deny the possi- 
bility of this lapping process, but if such wear 
persisted when dust were carefully excluded, obvi- 
ously some other explanation must be involved. 
Every elementary student of metallurgy knows 
that in the phosphor bronzes there is often a very 
hard flint-like phosphide eutectic, and in the alu- 
minium-copper bronzes there is often a very hard 
copper-aluminium compound. In many bearing 
metals there is an abnormally hard network that | 
would suffice to abrade a steel shaft whether grit | 
were present or not. There are other parts of the | 
book that might be criticised without injustice, 
although, at the same time, there is a great deal 
that may be praised without insincerity. Enough, 
however, has been said to show that the book, 
while a good one, is not infallible. 
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AusgewGhlite Schweisskonstruktionen. 
Berlin: VDI-Verlag 


By Dipt.-Inc. Otro Bonpy. 

G.m.b.H. [Price 12 marks.] 
Dictionary of Welding Terms, English-German-Russian. 

Berlin: VDI-Verlag G.m.b.H. [Price 2 marks. ] 
IN view of the remarkable progress that is being 
made in the application of welding to structural 
and workshop processes, the Fachausschuss fiir 
Schweisstechnik of the Verein deutscher Ingenieure 
is preparing a series of volumes illustrating and 
describing the details of the application of welding 
methods in various spheres of work. The first of 
these, which has been prepared by Dip.-Ing. Otto 
Bondy, deals with welding applied to steel con- 
struction. The book is of an essentially practical 
nature, and is intended for use by those who are 
actually carrying out work of this kind. It consists 
of a series of 100 sheets secured in a neat metal- 
backed binding from which they can be individually 
removed, if desired. Each sheet is self-contained 
and complete in itself, but in some cases two or 
three sheets refer to the same job, a second or third 
sheet dealing with some detail of a building or 
structure which is illustrated in an earlier one. The 
information is mainly conveyed by means of 





drawings or photographs, which are accompanied 


only by brief notes explaining the particular point 
of the construction illustrated. The method of 
the work will, perhaps, best be illustrated by an 
example taken at random. Sheet 49 illustrates a 
lattice steel mast for a radio station, in the construc- 
tion of which welding was used. The mast, which 
is 80 m. high, is situated in Belgium, and was 
constructed in 1925 by Messrs. Arcos G.m.b.H., of 
Aachen. The wind pressure allowed for, load due 
to the aerial, &c., are stated, and views of the mast 
given, with details of the main joints and informa- 
tion about the welding work, which was mainly 
carried out in the shops. The design is arranged 
so that the main corner uprights are not weakened 
by drilling for riveting. 

The volume has a brief introduction, in which 
Dipl.-Ing. Bondy gives some of the information 
which appeared in his article in our issue of March 6 
last. In the course of this introduction, he states 
that the application of welding to steel construc- 
tional work is hardly five years old. We would 
point out, however, that in our issue of May 14, 
1920, we described a building with an all-welded 
steel roof which was being erected in Brixton at 
that time, while in our issues of January 14 and 
March 18, 1921, we described and _ illustrated 
welded steel buildings erected in Glasgow and Stoke- 
on-Trent, respectively. We believe the Glasgow 
building was actually the first of the three. In 
spite of this early beginning, it would appear that 
practice in this country has fallen behind what is 
being done elsewhere, and of some 57 actual con- 
structions, which are described in this volume, not 
one is situated in the British Isles. The selection 
is, however, in no way predominantly German, the 
United States, France, Belgium, Holland, Switzer- 
land, Poland, Austria and Czechoslovakia being 
represented. The only British example is a crane 
gantry in Melbourne, constructed by Messrs. Quasi- 
Are Company, of London. 

The work covers buildings of various types, 
bridges, towers built up either of tubes or rolled 
sections, &c., and should be of great value to 
anyone concerned with getting out the details of 
welded constructions. The language difficulty, 
which, it is to be feared, makes valuable German 
technical books inaccessible to many workers in this 
country, is likely to be less of an impediment in this 
case than usual, as the value of this volume lies so 
largely in its illustrations. The work should be 
usable by those with but a slight knowledge of 
German, and its range of usefulness has probably 
been considerably increased by the small German- 
inglish dictionary of welding terms which has also 
been published by the VDI-Verlag. This appears to 
be a useful production, but we would suggest that 
Leuchtgas is not known as “ city gas ” in England ; 
“town gas” or “town’s gas” are the usual terms. 
It is possible that the expression “city gas” is 
employed in the United States, where the word 
“city” is used so loosely that it has practically 
ceased to have a meaning different from “town.” 





Arrol’s Reinforced Concrete Reference Book. By ERNEST 
A. Scort. London: E. F. and N. Spon, Limited. 
[Price 16s. net. ] 

Tus is a book of considerable interest, indicating 

the very complete study which has been given to the 

subject by the author. The computation of essen- 
tial particulars, such as reactions, moments, and 
the like, precedent to the determination of sections, 
is treated very fully. A feature open to criticism 
is that there are some eighty pages of closely 
compacted formule in great variety, with miniature 
diagrams, which are so crowded and ill-displayed 
as to render them difficult to use. Many of these 
formule dealing with unusual cases are decidedly 
intricate, and should be used only by those having 
knowledge of their origin. In the hands of a 
designer not so informed there may even be some 
hazard in blind acceptance, and possible misuse. 
The noticeable elaboration of formule and rules 
seems to make the practice of design in reinforced 
concrete a somewhat forbidding business, and one 
may reasonably ask how much work of this kind is 
carried through with strict adherence to the recom- 
mendations of the author. Many of the restrictions 
imposed are, it would seem, the fruits of individual 
judgment, and of just such value as one may be 


disposed to assign to them. Most designers, where 
judgment—apart from rigid calculation—has to be 
exercised, no doubt, prefer to use their own. Much 
work is designed by si apler methods than those 
presented by the author, and one may be disposed 
to ask why so much of it stands up to its duty so 
well as is commonly the case. Clearly, methods of 
design must be substantially correct, but any great 
refinement in calculation is, perhaps, of doubtful 
value in dealing with so wayward a material as 
concrete, with its variations in modulus of elasticity 
and in compressive strength, and the uncertainty 
regarding the effects of shrinkage. The precision 
of calculated results has, in fact, no parallel in the 
properties of the material itself. There is, indeed, 
no good method of ensuring that the assumptions 
made in advance will be secured in the work 
as executed. The treatment of design in Mr. 
Scott’s book is, it must be said, a little academic 
in some respects. The degree of precision which 
may be approached with steelwork design cannot 
be attained in the same degree with reinforced 
concrete. 

Perhaps the most generally useful part of this 
book is that relating to practical operations and 
the precautions advisable in the conduct of work, 
with rules derived from experience as to details of 
design, and indications of the various limitations 
found desirable in design. There is in this much of 
value. The author, being in close touch with works 
in progress, is in a position to give information on 
the practical as well as on the theoretical side. 
Graphs and tabulated statements relating to con- 
tinuous beams, floors, loads on plain and spiralled 
columns, resistance moments and other matters of 
convenience to the designer, are given with 
advantage. The description of works executed by 
the Arrol firm is frankly propagandist, but may be 
read with no less interest on that account. 





Wind Stresses in Buildings, with a chapter on Earthquakes 
and Earthquake Resistance. By Rostns FLEMING, 
New York: John Wiley and Sons, Inc., London : 
Chapman and Hall, Limited. [Price 17s. 6d. net.] 

Tus is a book well planned in its arrangement, 
coherent in its treatment, and lucid in exposition, 
written by one well able to do justice to the subject, 
who, in addition to the teachings of his own experi- 
ence, draws largely upon the teachings of others, , 
whether favourable to his own views or not. Mr. 
Fleming is, in fact, a candid writer, anxious to reach 
the truth of any problem encountered. The opening 
chapters deal with the origin and causation of 
winds, and their classification, with somewhat 
startling particulars of notable hurricanes and 
tornadoes; following which, wind pressures and 
wind velocities are treated in great detail. The 
four-cup and three-cup anemometers are compared, 
and the differences in recorded results are discussed— 
a matter of much importance, as available records 
have been secured, in some instances, by one type, 
and in some cases by the other. The relation of 
velocity of the wind to pressure developed on a 
surface opposed to it is treated, beginning with the 
theories of Newton and proceeding to results ex- 
pressing the latest conclusions of research. Pressures 
developed on surfaces inclined to the wind has, it is 
evident, been a matter of some doubt, but it is here 
made clear that the author favours Duchemin’s 
results as being well established. 

The outstanding importance of wind loads on 
structures is insisted upon, and, in this connection, 
steel mill buildings, i.e., buildings of small height, 
are first considered, with the particular problems 
arising in this class of structure. Of these prob- 
lems, one of importance is the effect of knee braces 
from roof truss to column, with determination of 
the point of inflection in the vertical member in 
restraining the structure from overturning. This 
point, sometimes taken at one-half the height, is 
greatly affected by the rigidity, or otherwise, of 
the column base, so that, with a poor base, the 
hinge point may be very low down, or even, though 
the author does not say so, below the column foot ; 
worked examples of particular cases are given. 
The wind pressures favoured for mill buildings are 
materially less than those for tall buildings, for 
reasons stated by the author. 





Having regard to the small strength margins of 
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some structures of this class, the question is sub- 
mitted :—Why do some structures stand? The 
author’s explanation is that it may be because they 
have never, as it happens, been subjected to any 
severe test, or are saved by subsidiary, but incalcul- 
able, elements of strength—by good luck in fact. 

Many-storied buildings are treated at length, 
beginning with a consideration of the wind pressures 
to be assumed. In an early example (1890) the 
pressure was taken at 40 lb. per square foot. Thirty 
lb. per square foot was later more common, and 
the tendency now is to limit this to 20 lb., or even 
less. The resistance of outer and internal walls, 
and the distributing effect of floors is sometimes 
taken into account by arbitrary assumptions about 
the percentage of the total wind load coming upon 
the frame, but a tall building is, with its framework 
and walling, a very complicated structure, and in 
the present state of knowledge, it may be said 
with confidence that whether a building is designed 
to resist 20 Ib. or 30 lb. per square foot of surface, 
no one can say, with any approach to certainty, 
what is the real margin of safety which may be relied 
upon. Caution is needed, or we may yet, with 
decreasing wind allowances and increasing heights, 
experience a startling set-back. There is in this 
a consideration stressed by the author, that the 
degree of security desired rests largely with the 
client, who may not be willing to pay for adequate 
margins. This is a nice point, but it is the engineer 
who is most competent to gauge degrees of risk 
involved, and it should be for him to decide what 
he will, or will not, do as a matter of conscience. 

Some particulars bearing on the same question 
are given relating to the flexure of tall buildings— 
amplitude and period of vibrations—under wind. 
These movements seem to be materially less than 
might be expected from full wind stresses developed 
in the frame, tending to justify the conclusion that 
material help is rendered by the masonry of a 
building, but the whole matter is very obscure. 
Methods of computing wind stresses in the bents 
of a building—the “ bent ”’ being any set of columns 
and beams lying in one vertical plane—are treated 
very fully. To make calculation for actual work 
possible, certain simplifying assumptions are 
commonly made. There is much difference of 
opinion about the validity of these assumptions, 
notably as to the proportion of the total wind load 
shear taken by the columns of any bent. It is not 
clear that the author is wholly satisfied with present 
practice in this respect, and as the matter is of 
importance, it would be of interest to know whether 
he would favour experimental work in this direc- 
tion, either by the use of models, or by the photo- 
elastic method. But broadly, it is suggested that 
present practice may be considered satisfactory, 
in default of instances to the contrary, which 
may be true with respect to buildings of consider- 
able age, but hardly yet applies to those of later 
date, designed for lesser wind loads. 

Much space is devoted to the display of typical 
details of column and beam connections, giving 
what is said to be the most advanced practice. 
Particular attention is directed to the weakness often 
found in the outstanding iegs of angle-bar connec- 
tions, rendering an otherwise good detail of little 
value. Some pages are devoted to a summary of 
recent usage in welding steel structural work. It 
appears that many engineers are somewhat chary 
of furnishing details of calculations for publication, 
but by courtesy of the designers of the Lincoln 
Building, a structure 680 ft. in height, with 53 
storeys, wind stresses and wind bracing results are 
shown for some of the bents. It may be remarked 
that the amount of work invo:ved in these computa- 
tions must be serious, so that any simplification of 
method becomes most desirable, if it be sufficiently 
near the truth. The book concludes with a valuable 
essay on earthquakes and earthquake resistance, in 
which the whole subject, in so far as it has any 
relation to construction, is treated very fully, with 
quotations from world-wide authorities. There are, 
it is evident, differences of opinion about the best 
way of resisting or modifying earthquake shocks, 
the author being clearly of opinion that the only 
thing to be done is to furnish ample resistance of 
the wind-bracing type, as against any attempt to 
modify the effects by flexibility of the structure. 





For a well-considered statement of the whole 
question of wind bracing on buildings this book 
may be commended to those interested in the 
subject. 


ECHO-SOUNDING APPARATUS. 


THE method of echo sounding developed some years 
ago in the Admiralty Research Department, under the 
direction of Sir Frank Smith, F.R.S., has been exten- 
sively employed in H.M. Navy, and in the mercantile 
marine, in connection with ordinary navigation, cable- 
laying and hydrographical surveying, on account of 
the rapidity, accuracy and facility with which depth 
measurements can be made by this method, as com- 
pared with those previously available. A recent 
development in echo sounding, which has also emanated 
from the Admiralty Research Department, and will 
doubtless still further extend its use, is the provision 
of continuous recording apparatus, by which it is now 
possible to obtain a graphic record of the contour of 
the sea bottom over which a vessel is steaming. The 
navigating officer can thus see at a glance, at any time, 
the depth of the water through which the vessel is 
passing and the record can also be used, in conjunction 
with a chart, as an aid to fixing or checking the ship’s 
position. 

Before describing the recording apparatus, as we 
propose to do, we may explain the principles involved 
with reference to the single-point sounding apparatus 
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Hydrophone Recewer Transmitter 
(6316.8.) 
illustrated diagrammatically in Fig. 1, annexed. 


Briefly, the sound is produced by a steel disc in contact, 
directly or indirectly, with the water, the disc being 
struck at short intervals by an electrically-operated 
hammer. The sound produced by the transmitter, 
as it is called, travels to the bottom of the sea, whence 
it is reflected upwards on to a hydrophone receiver, 
also in contact with the water, and incorporating a 
microphone connected to a telephone in which the 
sound can be heard. The short time interval occupied 
by the sound in travelling to the sea bottom and back 
again is proportional to the depth and is measured in 
the following manner: An electric motor rotating at 
a known constant speed drives a shaft on which are 
mounted two metal discs. Two brushes in the circuit 
controlling the hammer of the transmitter bear on the 
periphery of the right-hand disc, Fig. 1, which, it will 
be seen, is fitted with an insulating segment, so that 
when the brushes pass over this segment the hammer 
falls and strikes the disc. Two brushes bearing on the 
edge of the left-hand dise short-circuit the telephone, 
except at the instant when an insulating segment passes 
under one of the brushes, so that any extraneous noises 
or vibrations reaching the hydrophone are not heard. 
By turning the left-hand dise on the shaft relatively 
to the other disc, the instant of open-circuiting the 
telephones may be made to coincide with the reception 
of the reflected sound wave from the sea bottom, and 
when this is heard, the angular distance by which the 
left-hand disc lags behind the right-hand disc is a 
measure of the time occupied by the sound in travelling 
from the transmitter to the sea bottom and back again, 
and, therefore, of the depth of the water. For accurate 
depth measurements, it is necessary to apply correc- 
tions for the temperature and salinity of the sea water, 
since these affect the velocity of sound, which is of the 
order of 4,800 ft. per second. The error due to these 
causes, however, is not likely to exceed about 0-5 per 
cent. in practice, so that for ordinary navigation pur- 
poses they may be neglected. 

The recording apparatus is manufactured in five 
forms, differing slightly in detail according to the 
accuracy required and the range of depths to be 
measured. Of these, two forms, known as Mark V 





and Mark VI, give soundings up to 130 fathoms, while 
that known as Mark VII is suitable for large, high- 
speed vessels and has a range up to 260 fathoms. 
The Mark VIII instrument has two ranges, covering 
from 0 to 130 fathoms, and from 0 to 400 fathoms, 
respectively, while two others, known as Mark IX 
and Mark X, are intended for use on special survey 
vessels. As it is obviously impossible to describe 
all these instruments in detail, we propose to devote 
our attention to the Mark VIII type, which, it 
should be mentioned, is also arranged to give aural 
soundings up to 800 fathoms. The apparatus, which 
is usually mounted on the bridge or in the chart-room 
for the convenience of the navigating officers, is 
illustrated in Figs. 2 and 3, on page 727, the cover 
being removed in the latter illustration to show some 
of the internal mechanism. The general arrangement 
of the latter, however, can best be followed by examin- 
ing the elevation and transverse section given in 
Figs. 4 and 5, respectively, on page 728, while the 
electrical connections are shown, in a simplified form, in 
the diagram, Fig. 6, on the same page. As already men- 
tioned, provision is made in this apparatus for soundings 
up to 800 fathoms to be taken by the aural method, 
which naturally gives rather more accurate results 
than are possible with the recording gear, and it will 
be more convenient to describe the former first. 
Referring to Fig. 4, it will be seen that the motor, 
which is of the shunt-wound direct-current type, 
running at 1,800 r.p.m., is mounted on the right-hand 
side of the case, with its spindle vertical. A centri- 
fugal governor, shown in the top right-hand corner of 
the figure, and a rheostat, are provided to keep the 
speed constant irrespective of slight variations in the 
supply voltage; the motor drives, through a 60 tol 
reduction gear, a horizontal shaft, on the right-hand 
end of which is a drum switch controlling the trans- 
mitter circuit. The drum is of insulating material 
with a stepped brass insert of the form indicated in 
Fig. 4, and three brushes bear on it, as shown. Of 
the three brushes, that on the left is connected to 
the positive main and that on the right to the trans- 
mitter, to which the negative main is also connected 
directly. The transmitter circuit is thus completed 
30 times per minute, since the drum switch rotates 
at one-sixtieth of the motor speed. It is essential, 
however, for the transmitter circuit to be broken more 
rapidly than would be possible with the drum switch 
already mentioned, and, for this reason, a high-speed 
drum switch is shunted across the former by means 
of the central brush. The high-speed drum switch is 
driven directly by the motor spindle at 1,800 r.p.m., 
and can be seen immediately above the motor in 
Figs. 3 and 4; it is also indicated in the diagram of 
connections, Fig. 6. This high-speed switch is con- 
structed of hard cast-iron, and two copper brushes 
connected to the central and right-hand brushes of 
the slow-speed switch bear on it, the cast-iron drum 
being divided longitudinally and circumferentially into 
three parts insulated from each other, and arranged 
to make and break the circuit once in each revolution. 
The two brushes of the high-speed switch are shunted 
by a 2 mf. condenser to prevent sparking. It will 
be clear that, when the three brushes of the slow- 
speed drum switch are in contact with the brass insert, 
the high-speed switch is short-circuited and the current 
will pass to the transmitter through the right-hand 
brush. The width of the insert under’ the latter 
is, however, less than that of the remainder, so that, 
when the circuit is broken at this brush, current con- 
tinues for a brief interval to flow through the central 
brush and the high-speed switch to the transmitter. 
The actual break thus occurs at the high-speed switch. 
Referring now to the arrangements for short-circuiting 
and open-circuiting the telephones, it should first be 
explained that these are connected through slip-rings 
on the left-hand end of the slow-speed shaft to a pair 
of brushes mounted on the opposite ends of an arm 
and rotating with the shaft; one of the brushes can 
just be distinguished in Fig. 3. Both brushes rest on 
the face of a brass disc which is mounted on a sleeve 
on the shaft and is normally stationary. In the face 
of the disc, a narrow radial strip of ebonite is inserted 
in the path of one of the brushes, so that the latter are 
continually short-circuited, except for the brief interval, 
actually amounting to ;},th of a second, when one is 
passing over the ebonite insert. The instant of open- 
circuiting is made to correspond with the reception of 
the reflected sound wave by the microphone by turning 
the brass disc in the direction of rotation of the shaft, 
and this is done by means of a small external hand- 
wheel, shown on the right in Figs. 3 and 4. The angle 
through which it is necessary to turn the’disc to enable 
the sound to be heard in the telephones is a measure of 
the depth, as already explained, and can be read against 
a fiducial point by means of a scale mounted on the 
rim of a large wheel attached to, and rotating with, the 
disc. The scale, which is divided to read directly in 
fathoms, is engraved on translucent material illumi- 
nated from the back by an electric lamp, and can be 
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seen through a small rectangular window when the 
cover is in place, as shown in Fig. 2. In the particular 
instrument illustrated, the scale is suitable for depth 
measurements up to 800 fathoms, and readings can be 
obtained to within one fathom. 

When it is desired to use the recording apparatus, 
the telephones are disconnected from the hydrophone 
microphone, and the latter is connected, by means of 
the change-over switch indicated in Fig. 6, to the! 
primary of an audio-frequency transformer, the secon- 
dary of which is connected between the filament and 
grid of an ordinary three-electrode thermionic valve. 
The anode of the latter is connected by means of a | 
brush to a metal drum, over which is passed a paper 
strip impregnated with a solution of starch iodide and 
previously moistened, and the positive terminal of 
the high-tension battery supplying the anode current 
is connected to a stylus which is drawn over the 
moistened paper in a direction parallel with the axis 
of the drum. The grid bias is adjusted so that only 
a very small current normally flows in the anode circuit, 
but when the reflected sound wave reaches the micro- 
phone the potential variations thereby induced in the 
grid circuit cause a current of about 20 milliamperes 
to flow, the current passing from the stylus through 
the moistened paper to the drum and thence to the 
anode. The effect of this is to decompose the starch- 
iodide solution and release some free iodine, which 
combines with the starch, causing a purple mark on 
the paper which changes to brown as the latter dries. 

The mechanical arrangements, which we shall describe 
later, are such that the stylus is drawn across the paper 
at a uniform velocity immediately after each alternate 
stroke of the transmitter, and a zero mark is made 
near the edge of the paper at the exact instant that 
the sound wave starts. The distance between the 
zero mark and that produced by the reflected wave 
striking the microphone, as explained above, will 
therefore be proportional to the depth of the water, and 
by rotating the drum slowly, so that the markings occur 
closely side by side, a continuous record of the depth, 
showing the actual contour of the sea bottom, is 
produced. Fig. 7, on page 728, is a reproduction of an 
actual record obtained in this way on the motorship 
Reina del Pacifico, when travelling at speeds up to 20 
knots in the Clyde. The depth variations can be 
seen from the scale forming part of the ‘illustration. 

Coming now to the mechanical arrangement of the 
recording mechanism, we may first describe the method 
of operating the stylus. Referring to Figs. 4 and 5, 
it will be seen that a bevel wheel on the left-hand end 
of the slow-speed shaft, from which the transmitter is 
operated, as already explained, drives, through a two- | 
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speed gear-box, a sprocket wheel round which passes 
a light roller chain driving a second sprocket wheel of 
the same diameter. The sprocket wheels run in an 
anti-clockwise direction, so that the lower part of the 
chain travels from left to right. Below this part of 
the chain is a bar, of triangular section, on which the 
stylus carrier is mounted so that it can slide easily 
without turning, electrical contact being maintained 
by means of a flat spring which bears against a rod 
connected to the positive terminal of the high-tension 
battery, while the stylus rests lightly on the moistened 
paper passing over the drum. A projection attached 
to the roller chain draws the stylus carrier from left to 
right against the action of a spiral spring which is 
attached to the carrier by means of a light chain, and, on 
being released at the end of the stroke, the stylus carrier 
is drawn back by the spring, the stylus being lifted 
clear of the paper on the return stroke. When the 
high-speed gear ratio is in use, the stylus is drawn across 
the paper 15 times per minute, and since the trans- 
mitter is operated 30 times per minute, the alternate 
echoes are recorded at the rate of one every 4 seconds. 
The echoes, which are not recorded, arrive when the 
stylus is at rest off the paper, and consequently do 
not affect the record. The time occupied by the 
stylus in traversing the paper, which is 5} in. in width, 
is one-third of a second, this time being sufficient for 
recording depths up to 1334 fathoms. For greater 
depths, up to 400 fathoms, the slow-speed gear ratio is 
employed, the alteration to the gear ratio being effected 
by means of the lever in front of the gear-box, shown in 
Figs. 3 and 4. The stylus then traverses the paper in 
one second, and each alternate echo is still recorded. 
The paper drum is driven from the sprocket spindle 
by worm gearing, and the reduction ratio is such that 
the paper travel is ;5 in. for each stroke of the stylus 
with either gear ratio. The lines are thus sufficiently 
close to give a continuous record of the contour of 
the sea bottom, as shown in Fig. 7. An engraved 
metal scale is mounted on the instrument just below 
the stylus bar, as shown in Fig. 3, to enable the depth 
to be read from the record without removing it. This 
scale can be adjusted longitudinally so that its zero 
corresponds with that of the record, and it must, of 
course, be changed when the gear ratio is altered. In 
order to mark the zero point on the chart, a commu- 
tator is provided, as shown on the left in Figs. 3 and 4, 
to break the hydrophone circuit simultaneously with 
the operation of the transmitter. The commutator is 
mounted on the spindle of the left-hand sprocket 
wheel, and consists of a brass drum with a narrow 
insulated strip inserted in its periphery, the whole 
being adjusted so that the brushes pass over the strip 
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Fic. 3. Recorpina APPARATUS WITH COVER REMOVED. 


at the instant that the transmitter circuit is broken. 
Its effect is to produce a mark about 7 in. wide on 
the chart, as can be seen near the top of Fig. 7, 
and the distance between this mark and that pro- 
duced by the reception of the reflected sound wave is 
proportional to the depth, as already explained. 

The valve used is of the Mullard PM 4 DX type, 
with a high-tension voltage of 150 on the anode, sup- 
plied by a dry battery. For shallow-water sounding, 
the grid bias used is about 18 volts, also supplied by 
a dry battery, this grid bias reducing the steady 
anode current to about two milliamperes. This current 
is hardly sufficient to mark the paper at the speed 
at which the stylus travels, but when the grid poten- 
tial is varied by the reception of a sound wave on 
the hydrophone, the anode current rises to about 
20 milliamperes and produces a mark, as already 
explained. For deeper soundings, however, a higher 
degree of sensitivity is necessary, since the sound waves 
received by the hydrophone are relatively weak, and 
the grid bias is then reduced by means of a rotary switch 
indicated in Fig. 6 and connected to tappings on the 
grid-bias battery. A fine adjustment of the grid bias 
is obtained by means of a potentiometer connected 
across the filament leads of the valve, as shown in 
Fig. 6. By means of the two adjustments provided, 
which are controlled by the two handles mounted 
on the front of the casing, as shown in Figs. 2 and 3, 
it is possible to regulate the grid bias so that clear 
markings are obtained upon the chart with the mini- 
mum of intereference due to extraneous sounds. It 
should also be mentioned that, since the strength of 
the echoes received from different depths varies 
largely, owing to the attenuation of sound in water, 
a variable resistance 1s provided to control the current 
in the hydrophone circuit, so that this can be reduced 
when soundings are being taken in shallow water. 
This extra control has been found useful in avoiding 
excessive marking on the chart. 

The paper is supplied impregnated with starch-iodide 
solution, and is placed dry, in the form of a roll, in the 
bottom of the casing, as shown in Fig. 5. It is taken 
up through a bank of compensating rollers, which 
serve to keep it taut, passed round the marking drum, 
down through the compensating rollers, between a 
pair of electrical heating elements and out through a 
slit in the bottom of the casing. It is wetted just before 
passing round the marking drum by a wide cotton wick, 
which dips into a tank filled with distilled water, and, 
after having been marked by the stylus, is dried by the 
heating elements, so that it can be handled immediately 
it leaves the casing. The whole of the electrical circuits, 
for both telephone working and recording, are controlled 





728 ENGINEERING. [JUNE 5, 1931. 








RECORDING ECHO-SOUNDING APPARATUS. 


CONSTRUCTED BY MESSRS. HENRY HUGHES AND SON, LIMITED, ENGINEERS, LONDON. 


ONT VIEW.(FRONT OF CASE REMOVEDTO SHOWIN Fig.5. SECTIONAL SIDE VIEW. 
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by the two pairs of tumbler switches shown in front of | apparatus above described is given in Fig. 8, page 729. | is closed by means of a heavy steel block having a large 
the casing, towards the right, in Figs. 2 and 3. Another | It consists of a cylindrical chamber held in position | central hole. The bottom end of the hole is closed by 
switch is, however, provided on the left of the casing, | against the bottom plating of the hull by means of a/a ring-shaped cover plate, in the centre of which is 
as shown in Figs. 3 and 4, to enable the anode circuit holding-down bar and clamping screw, the joint between | fitted a steel cup turned from the solid. The cup is 
to be made and broken independently of the others for | the chamber and the plating being made by means of a} formed with a thin bottom, in the centre of which the 
convenience while adjustments are being made. | Dermatine ring. The upper end of the chamber, which | microphone button is mounted, and the thickness of the 

A section of the hydrophone unit employed with the | is filled with water by means of the hand pump shown, ! bottom is adjusted so that its natural frequency of 
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is reflected back on to the hydro- 
phone. The frequency of the 
sound is determined by the dia- 
meter and thickness of the bottom 
of the cup, and these dimensions 
are chosen so that the frequency 
corresponds with that of the 
hottom of the cup carrying the 
microphone in the hydrophone. 
By slight adjustments of the 
thickness of these two parts, in 
the course of manufacture, they 
are tuned to produce the same 
note when struck, and _ thus 
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vibration is equal to that of the vibrating portion of 
the transmitter. The microphone is thus especially 
sensitive to this particular frequency, which is of the 
order of 1,500-2,000 cycles per second. It will be 
noticed from the figure that the whole of the joints in 
the upper portion of the hydrophone are made with 
thick rubber packing, the object of which is to prevent 
ship noises and vibrations from reaching the micro- 
phone. 

Fig. 9 shows, in section, the transmitter used for 
sounding, in comparatively shallow water, i.e., up 
to about 130 fathoms. This also comprises a cylin- 
drical water chamber which is, however, welded to the 
hull plating at the bottom of the ship. The chamber 
is filled with water by means of a hand pump, as in 
the case of the hydrophone, but the part corresponding 
to the steel cup of the latter is larger and heavier, and 
is bolted on to a stout ring welded on to the inner 
surface of the chamber, as shown. Across the cup is 
fitted a laminated core carrying the windings, and 
when these are energised, a tapered armature is drawn 
up into a gap in the core against the action of a helical 
spring. On breaking the circuit, by means of the 
drum switch in the recording apparatus, the armature 
is driven downwards by the spring so that it strikes 
the bottom of the steel cup, and the resulting sound is 
transmitted through the water in the chamber and 
through the hull plating to the sea bottom, whence it 
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tained, as already explained. 

Owing to the attenuation of sound waves in water, 

a comparatively heavy blow is required in the trans- 
mitter used for deep-sea sounding, and when depths 
exceeding some 130 fathoms are to be measured, a 
transmitter of the electro-pneumatic type, of which 
a section is given in Fig. 10, is employed. In this case, 
the water chamber is in the form of a truncated cone, 
the flanged base of which is secured by means of studs 
to a ring welded on to the hull plating. The chamber, 
it will be noticed, is divided into two compartments 
by means of a hemispherical bowl, the object of which 
is to secure a high degree of damping in the sound 
wave produced; both compartments are completely 
filled with water through the separate connections, 
shown on the right. The main cylinder, which is of 
steel turned and bored from the solid, is formed with 
a solid block at the lower end, on which the piston 
strikes to produce the sound, and is enclosed in an 
outer cylinder of cast steel; the method of securing 
the former in position will be clear from the figure. 
Air, at a pressure of 100 lb. per square inch, produced 
by a small electrically-driven compressor, is supplied 
to an air chamber at the upper end of the transmitter 
through the pipe connection shown on the right, the 
air chamber communicating with the upper end of the 
main cylinder through an electrically-controlled valve. 
A connection is also made between the air chamber 
and the outer cylinder through a reducing valve and 
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pipe, not shown in the figure, so that the pressure in 
this outer cylinder is maintained constant at about 
5 lb. per square inch. By this means, the piston is 
normally held at the upper end of the inner cylinder, 
since the low-pressure air can enter the latter through 
holes drilled in the block at the lower end, as shown. 
The electrically-controlled valve is held on its seating 
by a spring and by the magnetic attraction produced 
by a coil shown in section in the figure, but when the 
circuit is broken the valve is opened by the air pressure 
above it, admitting air to the upper end of the main 
cylinder and forcing the piston downwards, so that it 
strikes the block at the lower end a heavy blow. At 
the end of the stroke, the air escapes to the atmosphere 
through the ports shown, and since, by that time, the 
valve will have been closed electromagnetically, the 
piston will be raised by the low-pressure air, as already 
explained, a spring-buffer at the upper end of the 
main cylinder bringing the piston to rest without 
shock. A small opening controlled by a needle valve 
is provided in the upper end of the cylinder, as shown 
on the right in Fig. 10, to prevent the pressure from 
building up, owing to any slight leakage through the 
electrically-controlled valve. 

In conclusion, we may mention that the recording 
apparatus above described has now been installed in 
some 24 vessels by the manufacturers, Messrs. Henry 
Hughes and Son, Limited, of 59, Fenchurch-street, 
London, E.C.2, and we understand that it has been 
found to function satisfactorily in all cases. 





THe Royat ArronavuticaL Socrety.—Mr. C. R. 
Fairey, M.B.E., F.R.Ae.S., has been elected President 
of The Royal Aeronautical Society for a second term of 
office. ; 


THE MARKING OF IMPORTED POLISHING WHEELS.— 
The Board of Trade informs us that a draft Order-in- 
Council, entitled the Merchandise Marks (Imported 
Goods) No. 12 Order, 1931, has been laid before Parlia- 
ment. This requires imported polishing wheels and discs, 
made wholly or mainly of felt and 3 in. or more in diameter, 
to bear an indication of origin, on sale or exposure for 
sale in the United Kingdom. The draft Order is being 





published, and will be obtainable from H.M. Stationery 
Office, Adastral House, Kingsway, London, W.C.2. 
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CONGRESS OF THE HISTORY OF 
SCIENCE AND TECHNOLOGY. 


WE gave, on page 179 of our issue of February 6 
last, some preliminary particulars of the second 
International Congress of the History of Science and 
Technology, which is to take place in London from 
Monday, June 29, to Saturday, July 4. The Congress 
has been organised by Le Comité International d’ His- 
toire des Sciences, with the co-operation of Le Comité 
International des Sciences Historiques, The History 
of Science Society, Washington, U.S.A., and the 
Newcomen Society, London. 

A detailed programme of the Congress has now been 
issued. The inaugural session will take place at the 
Science Museum, South Kensington, London, 8.W.7, 
and will be opened, at 3 p.m. on June 29, by the Presi- 
dent of the Board of Education, after which the 
President of the Congress, Mr. Charles Singer will deliver 
his Presidential address. At 4.30 p.m., there will be 
a reception at the Science Museum by the Director, 
Sir Henry Lyons, and Lady Lyons. Following this, 
at 9 p.m., a reception will be held by the President, and 
Mrs. Singer, at the Royal Society of Medicine, 1, 
Wimpole-street, W.1. The first business meeting will 
take place, at the Science Museum, at 9.30 a.m., on 
Tuesday, June 30, when the themes for discussion 
will be ‘‘ The Sciences as an Integral Part of General 
Historical Study,” and ‘‘ The Teaching of the History 
of Science.” Members will be entertained to lunch at 
the London School of Economics, Houghton-street, 
Aldwych, W.C.2; at Crosby Hall, Chelsea Embank- 
ment, Chelsea, 8.W.3, by the British Federation of 
University Women; at King’s College for Women ; 
and at Westfield College, Hampstead. Alternative 
visits to the Royal College of Physicians, the National 
Portrait Gallery, and the British Museum will be paid 
at 2.30 p.m., to be followed, at 4.30 p.m., by a reception 
at the Royal Society, Burlington House, Piccadilly, 
W.1, by the President, Sir Frederick Hopkins, and Lady 
Hopkins. In the evening, at 9, a reception will be 
held at the Royal Institution, Albemarle-street, W.1 
ly the Managers. The whole of Wednesday, July 1, 
will be devoted to a visit to Cambridge. 

The second business session will be held in the 
Science Museum at 10 a.m. on Thursday, July 2, when 
the subject to be discussed will be. ‘‘ Historical and 
Contemporary Inter-Relationship of the Physical and 
Biological Sciences.’ At 2.30 p.m., alternative visits 
will be paid to the Barbers’ Hall, Monkwell-street, 
Falcon-square, E.C.1, Greenwich Observatory, and the 
National History Museum, South Kensington, 8.W.7. 
At 4.30 p.m., a reception will be held at the Institute of 
Historical Research, Malet-street, W.C.1. The third, 
and last, business session of the Congress will take place 
in the Science Museum, at 10 a.m., on Friday, July 3, 
the subject for discussion being “ Interdependence of 
Pure and Applied Science.’ After a luncheon at the 
invitation of the Lyceum Club, the afternoon will be 
spent either at the Royal Botanic Gardens, Kew, or at 
Downe House, Downe, Kent, the home of Charles 
Darwin. At 9 p.m., a banquet will be held at the 
May Fair Hotel, Berkeley-square, W.1. The whole of 
Saturday, July 4, will be devoted to a visit to Oxford. 





The honorary secretary, to whom all communications | 


regarding the Congress should be addressed, is Mr. H. W. 
Dickinson, The Science Museum, South Kensington, 
London, 8S.W.7. The honorary treasurer is Sir William 
Bragg, O.M., F.R.S. 


BRITISH AND AMERICAN RED-LEAD 
PAINT SPECIFICATIONS. 

Ir has been well known for about a century past 
that an effective method of protecting machinery, 
and iron and steel structures generally, against rust 
and corrosion is by the use of red-lead paint. Essentially, 
red lead is manufactured by oxidising or “ drossing ” 
molten lead in air at about 645 deg. F., to yellowish 
lead monoxide (PbO), and then again oxidising the 
latter, also with air, at a temperature of not over 
1,000 deg. F., to red lead (Pb,O, triplumbic tetroxide), 
an operation known as “ colouring.” 
however, some lead monoxide present, depending upon 
the exact methods adopted, and different qualities of 
red lead, containing varying amounts of lead monoxide, 
are made with great accuracy according to the intended 
application. Apart from paint, red lead is employed 
in the manufacture of various qualities of glass, in- 
cluding high-grade bluish-white flint glass, electric 
storage batteries, matches, and jointing material. 
Red-lead paint forms a dense and tough film, which 
adheres tenaciously to the metal and is strongly resist- 
ant to oxygen, moisture, carbon dioxide, salt, the 
rays of the sun, and stray electric currents, and also 
expands and contracts in unison with the structure to 
which it is applied. In addition, however, red lead is 
a chemically active substance of a basic character 
acting directly as a pronounced “ inhibiter’’ or 
“‘ retarder ”’ of rusting and corrosion, neutralising, for 
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example, carbon dioxide and other acids, such as 
sulphuric, hydrochloric, and nitric acid, present as 
traces in the air. The above account of its properties 
lends additional interest to the British and American 
standard specifications for red lead as used for paint. 
In this connection, one of the most important advances 
of recent years is the use of special ‘‘ non-setting ”’ 
red lead, which gives no hardening effect with the 
linseed oil of the paint on storage. As a result, modern 
paint of this description is available in bulk, which 
will remain ready for use for long periods, this property 
being essentially due to the carefully regulated small 
amount of free lead monoxide present in the red lead. 
The latest specification issued by the British Engi- 
neering Standards Association for non-setting red lead 
is No. 315, adopted in January, 1928, which, in the 
first place, specifies that there must be present a total 
of 99-5 per cent. oxides of lead. Moreover, the red 
lead (Pb,O0,) content must not be under 93-15 per 
cent., this being equivalent to 32-5 per cent. lead 
peroxide (PbO,). Consequently, ‘‘ non-setting’’ red 
lead for paint contains approximately 93-15 per cent. 
| read lead (Pb,O,), 6-35 per cent. lead monoxide (PbO), 
| and not more than 0-5 per cent. other material. This 
last figure includes a loss of not more than 0-2 per cent. 
on heating in a steam-jacketed oven at 203 deg. to 
208 deg. F., and a solubility in water of not over 
0-3 per cent. Important, also, are the requirements for 
the ‘ non-setting ’’ properties. For instance, the red 
lead, on being ground with refined linseed oil to a paste 
containing 8 per cent. to 10 per cent. of oil and further 
thinned to paint consistency with the same oil, must, 
after 14 days’ exposure to the air, be in such a condition 
that simple stirring with a paddle renders the mixture 
| suitable for painting. A previous British Engineering 
| Standard Specification (No. 217-1926) applies to red 
lead for paint in general; it is on the same lines as 
| No. 315, but contains no reference to ‘‘ non-setting ”’ 
| properties. 
| The latest United States standard red-lead specifica- 
tions, as laid down by the American Society for Testing 
| Materials, were tentatively adopted in 1921, amended 
in 1924, and finally issued in 1930. They are concerned 
| with two standard varieties of red lead, the first being 
the ordinary product, known as the ‘85 per cent. 
grade,” which must contain not less than 85 per cent. 
| Pb,O,. This is of the setting variety, with linseed 
/oil, and is not intended for paint to be kept for long 
periods. The other variety is the special non-setting 
|** 95 grade,” cortaining 95 per cent. Pb,O, and 4 per 
|cent. lead monoxide (PbO). A total of 1 per cent. 
| of impurities is allowed, comprising moisture and the 
‘total matter soluble in water and in a mixture of 
‘nitric acid and hydrogen peroxide. Both the British 
‘and American specifications contain details con- 
cerning the degree of grinding. Furthermore, the 
American Society for Testing Materials gives the 
standard red-lead paint, made up for the purpose of 
| testing the material under actual practical conditions 











‘of painting, especially from the point of view of giving |on the main deck forward, with a tea-room aft. 
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a smooth coat, as comprising 20 lb. of red lead, 5 pints 
of raw linseed oil, 2 gills of liquid drier, and 2 gills of 
turpentine. The weight of 1 gallon of standard paint 
is about 35 lb., and this is one explanation of the 
valuable ‘‘ body ” and covering power of the material. 
There are, however, many matters connected with 
red-lead paint which have not yet been explained. 
For example, bearing in mind the strong adherence of 
the paint film, it may be that the lead unites in some 
special manner, perhaps, chemically, with the under- 
lying steel. 


THE DIESEL-ELECTRIC PASSENGER 
VESSEL ‘‘ LOCHFYNE.’’ 


Ir is a little difficult to understand why the Diesel- 
electric drive has been so sparingly applied to the 
propulsion of ships engaged on coasting services, while 
it is being increasingly used on those which under- 
take long voyages. The time that the machinery of 
the former class of vessel is in operation is only a 
small proportion of the total, so that the employment 
of the Diesel engine should result in a considerable 
saving of fuel. Moreover, ships of this kind have 
generally to be manceuvred through crowded and 
tortuous -vaterways, so that the fact that the propel- 
ling machinery can be easily and simply controlled 
from the bridge is a distinct argument for the electric 
drive. In addition, the difference in first cost, though 
in favour of the steam vessel, is not serious, and any 
increase in weight is hardly sufficient to warrant the 
summary dismissal of the proposition. Nevertheless, 
the employment of the Diesel-electric drive for this 
purpose is everywhere small, and in this country, until 
now, has been entirely non-existent. 

Considerable interest, therefore, attaches to the 
Diesel-electric passenger vessel Lochfyne, which has 
recently been completed by Messrs. William Denny 
and Brothers Limited, Dumbarton, for Messrs. David 
MacBrayne (1928), Limited, and has just undergone 
her trials. This ship, a general view of which is given 
in Fig. 1, is stated to be the first shallow-draught, 
high-class passenger vessel engaged in coastal service on 
which Diesel-electric propulsion is employed. She is 
to be used during the summer months as a one-class 
vessel on the Oban-Staffa-Iona route, and during the 
winter as a two-class vessel carrying passengers and 
mails between Greenock and Ardrishaig on the Clyde 
estuary. The Lochfyne is 215 ft. long and of 30 ft. 
beam, the depth to the main deck being 10 ft. 3 in. 
and the load draught 7 ft. 6 in. She has been built 
under the special Survey of the British Corporation 
and to the full requirements of the Board of Trade, and 
is designed to carry about 1,200 passengers. The 
relative arrangement of the accommodation and the 
propelling machinery will be clear from Figs. 2 to 5. 
Plate XLITI, but it may be added that as the avail- 
ability of catering facilities is specially important on 
the Oban service, a large dining-room has been ere 
This 
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1,000-H.P. DIESEL ENGINE FOR THE MS. “LOCHFYNE.” 


CONSTRUCTED BY MESSRS. DAVEY, PAXMAN AND COMPANY, LIMITED, ENGINEERS, COLCHESTER. 


Fig. 11. 
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arrangement will necessitate the 
saloon passengers being carried 
forward and the steerage pas- 
sengers aft when the winter ser- 
vice is in force. More attention 
than is usual on such vessels has 
also been paid to the design 
and decoration of the passenger 
accommodation. The dining- 
room, which will seat 74. persons 
at small tables, is finished .in a 
panelled and painted ‘scheme of 
decoration, shades of green and 
biscuit, which contrast pleasingly 
with the dark mahogany furni- 
ture, and oxidised-silver fittings 
being used. The smoke-room is 
panelled in oak and is equipped 
with oak furniture, covered with 
dark brown hide. The tea room, 
which will also be used as a 
second-class dining room, is 
tastefully decorated. A further 
feature, which should be much 
appreciated by the passengers, 
is the observation lounge, which 
is situated on the promenade 
deck forward. This extends the 
whole width of the ship, and its 
sides and front are almost en- 
tirely of plate glass. It is fur- 
nished with woven chairs and 
lounges, and is provided with its 
own service room, while as a 
final amenity it may be men- 
tioned that the engine casing at 
the main deck has been com- 
pletely glazed above rail height 
and provided with teak framing 
WS and large opening windows, so 

Yr SIS that it will be possible for the 
y Clyde traveller’s ritual of ‘‘ see- 

ing the engines” to be performed 
\.. Si under pleasant conditions. It 
(2669. Gy J -excoeermc" may also be added that: the 
cooking will be effected entirely 
“ENGINEERING” by electricity, and that the ship 
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is heated by hot water, which is supplied from an 
automatically controlled oil-fired heater. This system 
is entirely separate from that installed for supplying 
hot water, the latter being obtained from thermo- 
statically controlled calorifiers. The galley, pantry and 
smoke room are ventilated by exhaust fans. 

From the engineering point of view, the main interest 
of the Lochfyne naturally centres on the propelling 
machinery, the general arrangement of which will be | 
clear from Figs. 6 to 10, Plate XLIII. The machinery 
comprises two Diesel engines, each of which drives a 
direct-current generator and these, in turn, supply two 
propulsion motors, each of which is connected to a pro- 
peller. Normally, each propulsion motor is supplied from 
its own generator, but the two motors can also be coupled 
to one generator. This enables the plant to be run at 
maximum economy both at full and cruising speeds. 

The engines, which were constructed by Messrs. 
Davey, Paxman and Company, Limited, Colchester, 
are generally similar to those which that firm have 
developed for land use,* though they embody some 
interesting modifications, perhaps the most important 
of which is the addition of a Biichi supercharger. 
Their general arrangement will be clear from the eleva- 
tions and sections which we give in Figs. 11 to 13, page 
731, and from the view of the starboard engine on the 
test bed, which we reproduce in Fig. 18 on page 736. 
Each engine has five cylinders of 15% in. bore, the 
piston stroke being 20 in. The normal output is 
1,000 i.h.p. at a speed of 330 r.p.m., the mean effective 
pressure at this speed being about 123 lb. per square 
inch. A 10 per cent. overload can, however, be carried. 
The mechanical efficiency is given as 82 per cent. 

The bedplate has been made particularly rigid, and 
is constructed with double box sections along either 
side, which form reservoirs for the lubricating oil, 
while the main bed acts as a dry sump and is con® 
tinuously scavenged by an auxiliary pump. The 
entire cylinder structure is braced by steel girders, 
which bear against faces on the cylinders, and are 
secured by studs and nuts to the front and back of 
the engine. The cylinders are integral with the upper 
part of the crankcase, and are mounted separately on 
the bedplate, the spaces between them being enclosed 
by casings. The injection gear is of the Paxman 
standard spring-injection type, though the oil pressure 
and the design of the plungers and jets have been 
slightly modified to suit the high output. The fuel- 
measuring pumps work on a constant stroke and are 
operated by an eccentric, the governor regulating the 
amount of oil admitted by varying the opening of 
spill valves fitted on the delivery side of each 
pump. The fuel sprays in the cylinder heads are 
provided with four jets, each of which is 0-0042 in. in 
diameter. The fuel pumps themselves are mounted 
on No. | cylinder, and are driven by skew gears from 
the camshaft. A small gear-type pump is carried on 
an extension of the fuel-pump eccentric shaft and is 
used to pump fuel from the main tank to a small service 
tank. which is installed near each engine. 

The governor is of the enclosed forced lubricated 
type, and is driven direct from the crankshaft, hand 
controls being provided so that it can be operated by 
interlocked wheels either from the engine-room floor 
or from the main control platform, which is situated 
approximately at the height of the camshaft between the 
two engines, as shown in Fig.7, Plate X LITT. In addition, 
the engine can be driven by a hand throttle, which is 
also operated from both stations and varies the stroke 
of the fuel-pump plungers. This enables the speed 
to be regulated to that at which the governor 
takes control. The engine is started by compressed 
air, which is supplied to all five cylinders through a 
master valve. The starting valves are normally open, 
but when air is admitted to the pipes they tend to move 
on their seats and are then operated in turn bv cams, 
which are carried on the camshaft. Separate shut-off 
cocks are provided on each cylinder, while, in addition, 
there is a main isolating cock. 

Another difference from the engine we have previously 
described is that the camshaft is driven by a Hans 
Renold chain. This chain, which is placed at the fly- 
wheel end of the engine, is totally enclosed and forced 
lubricated, while, as it runs over an adjustable jockey 
pulley, any alteration in it: tension that may be 
necessary is easily effected. The camshaft itself is 
supported on gunmetal bearings, which are carried on 
the cylinders, and the operating gear runs in an oil tray. 
The exhaust valves, injection gear, lubricators, fuel 
pumps and, indeed, all the equipment, except the air 
cams, are operated by eccentrics, an arrangement 
which, it is pointed out, results in exceptionally noiseless 
running, while it also ensures a rapid opening of the 
exhaust valves and thus improves the scavenging. 
Both the air and exhaust-valve stems are provided with 
piston rings running in guides as the induction and 
exhaust pressures are higher than that of the atmos- 
phere, owing to the employment of supercharging. 


* See ENGINEERING, vol. cxxv, page 224, and vol. 





cxxvi, page 335 (1928). 


ELECTRICAL EQUIPMENT OF THE M.S. “ LOCHFYNE.” 


MESSRS. METROPOLITAN-VICKERS 


ELECTRICAL COMPANY, LIMITED. 

















Fie. 14. 


INTERIOR OF SWITCHGEAR CUBICLE. 

















Fig. 15. 


The crankshaft is a one-piece forging and carries 
balance weights on every throw, the arrangement being 
such that there are no vertical or horizontal unbalanced 
forces. There is, however, a small rotating couple, 
but as this is only about one-third that present on a 
three-cylinder engine of corresponding size, the result 
is very steady running. Great attention has also been 
paid to the problem of torsional oscillations, and we 
understand that the system has been designed so that 
there is no critical speed or harmonic within 20 per 
cent. of the running speed. 

The main air and exhaust manifolds are arranged so 
that the cylinder heads can be dismantled without it 
being necessary to disturb the manifolds. The exhaust 


is led to two branches; that from cylinders Nos. 2 





<NGINE-RooM CONTROLLER. 


and 5 going to one, and that from cylinders Nos. 1. 3 
and 4to the other. The exhaust pipes are lagged 
to} reduce the loss of heat, while the same treat- 
ment is applied to the air-inlet manifold, so as to cut 
down any noise that may be transmitted from the 
turbine driving the supercharger. The latter is of the 
Biichi type,* and was installed owing to the limita- 
tions which were imposed on the length and weight of 
the main engines by the requirements of the vessel. 
It runs at a speed of 8,600 r.p.m. under normal con- 
ditions, but this can be increased to 11,000 r.p.m. on 
overload. It can deliver 2,530 cub. ft. of air per 
minute at a discharge pressure of 3-84 lb. per square 





* See ENGINEERING, Vol. cxxvi, page 427 (1928). 
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ELECTRICAL EQUIPMENT OF THE M‘S. “ LOCHFYNE.” 


MESSRS. METROPOLITAN-VICKERS 














Fig. 16. BripGe ConTROLLER. 


inch, while the exhaust gas pressure is 2-3 lb. per square 
inch, and the maximum temperature 930 deg. F. 

As regards lubrication, both the pressure and drain 
pumps are driven by a 4-h.p., 230-volt motor running 
at 1,130 r.p.m. These pumps are each of sufficient 
output to supply the requirements of both engines, 
and while normally only one set is used, in the event 
of a failure of the oil pressure, the second set will be 
started up automatically by the closing of a contact 
on the pressure gauge, which simultaneously rings 
a bell. The oil is circulated through a Serck cooler, 
which is fitted with cupro-nickel tubes. The main 
pressure system, in addition to supplying the engine, 
also feeds the bearings on the supercharger and gene- 
rator, while the cylinders, exhaust-valve eccentrics and 
air and exhaust valve stems are dealt with by inde- 
pendent mechanical lubricators. The small details 
are lubricated by Menno greasers. 

The main gauge board is mounted above the main 
air trunk, between the supercharger and the induction 
pipe of each engine, and carries, in addition to a tacho- 
meter, pressure gauges for the oil, water and compressed- 
air services. The exhausts are also equipped with 
pyrometers, so that the distribution of the load 
between the various cylinders can be controlled. The 
indicators for these pyrometers, together with certain 
other instruments, are mounted on a secondary gauge 
board. 

To ensure maximum stiffness, the engines are directly 
connected to the main generators through flanges 
which are forged on the shaft of the latter, this shaft 
being extended through a single outboard bearing to 
carry the exciter and auxiliary-generator armature. 
The shaft also carries a heavy flywheel, so that the 
resultant turning moment is uniform. The outboard 
bearing, together with the yokes of the main and 
auxiliary generators, is carried on a. built-up bed- 
plate, which is bolted to extensions of the main engine 
bedplate. The 540-kw. propulsion generators, which 
were manufactured by Messrs. Metropolitan-Vickers 
Electrical Company, Limited, Trafford Park, Man- 
chester, are installed forward of the engines, and supply 
direct-current at 520 volts when running at 330 r.p.m. 
They are shunt-wound machines, and are separately 
excited from the auxiliary generator. Ventilation is 
effected by a fan on the armature shaft, the hot air 
heing exhausted through trunking at the shade deck. 
The auxiliary generators have an output of 48 kw. 
at 230 volts, though they can give a 25 per cent. 
greater output for two hours, a margin which is regu- 














ELECTRICAL COMPANY, LIMITED. 














Fig. 17. 


BripGe CONTROLLER, SHOWING 
OPERATING GEAR. 


larly available for dealing with peak loads, such as may 
occur at meal times. These generators are also venti- 
lated by a fan mounted on the armature shaft, but 
owing to the small amount of heat that has to be 
dispersed, it has not been considered necessary to 
lead the exhaust air away from the engine room. 
A good idea of the appearance of the main and auxiliary 
generators can be obtained from Fig. 20, on page 736, 
which shows them coupled together on the test bed at 
Trafford Park. 

The propulsion motors, which are also of Messrs. 
Metropolitan- Vickers manufacture, each have an output 
of 670 brake horse-power at 438 r.p.m., though they 
are designed so that they will safely carry a large over- 
load for a long time. They are also arranged so that 
they will give their rated output over a speed range of 
+ 10 per cent. of the normal, thus providing for varia- 
tions in weather and hull conditions. This variation 
does not involve any alteration in the speed of the 
engines, which, as will already have been gathered, is 
maintained constant within a range of about 3 per cent. 
Fig. 21, on page 736, shows the two propulsion motors 
coupled together at their after-couplings for test in the 
maker’s works. This test included an elaborate series of 
efficiency measurements, which are to be used as the 
basis of an accurate investigation into the performance 
of the vessel. The motors are excited from the ship’s 
auxiliary system in the same way as the generators, 
and the same ventilating arrangements are also used. 
It may be added that special precautions have been 
taken to prevent the entrance of moisture to both 
trunking and machines, while, as will be seen in Fig. 21, 
the commutators are protected by a deep canopy, 
which also serves as a guard for the engine-room shaft. 
This protection, does not, however, prevent the com- 
mutator from being readily accessible during operation. 

The arrangement of the bearings of the propulsion 
motors is worthy of special notice. The forward bear- 
ing is of the disc-lubricated sleeve-journal type, in 
which a disc running in an oil bath is mounted on the 
shaft. The oil which this disc carries round is removed 
by a spring-supported scraper and led to the journal. 
We are informed that this system is employed on all 
the Metropolitan-Vickers’ ship propulsion motors, on 
account of its simple design and reliability. The after 
bearing is of the combined thrust and journal type, 
and carries approximately half the weight of the 
rotating part of the motor. On the other hand, the 


of a Michell thrust bearing. As regards lubrication, 
this collar performs the same function as the disc 
in the forward bearing. 

The control of the propulsion machinery which we 
have just described, can be effected from two stations, 
one on the main deck level, in a position overlooking 
both the engine and motor-room, as shown in Fig. 7, 
Plate XLIII, and the other on the bridge. The equip- 
ment at the former position consists of two manceuvring 
controllers by which the motors are reversed and the 
fields of the generators and motors are coarsely adjusted, 
as well as two sets of two concentric handwheels, which 
enable the fields to be finely adjusted by altering the 
position of the arms on four 36-point rheostats. Two 
selector-switch levers enable the connections to be 
altered so that each generator feeds its own motor, or 
so that the two motors are grouped and fed from either 
generator. A lever for changing over the control from 
the engine-room to the bridge and vice versa, is also pro- 
vided. In addition, there are knobs for re-setting the 
contactors of the overload-protective gear. The instru- 
ments, which include electrical speed indicators to show 
the speed of each propeller, are concentrated on a 
single board. The engines can be started, stopped and 
regulated from the same position. 

The various switches which are operated from the 
control stations, are housed in steel cubicles, one of which 
is illustrated, with the covers removed, in Fig. 14, on 
the opposite page. These cubicles are mounted below 
the main deck in the position shown in Fig. 8, Plate 
XLII, while the regulators for the fine speed adjust- 
ment, which are driven through bevel gearing and shaft- 
ing, are fixed on the adjacent bulkheads. As will be seen 
from the diagram given in Fig. 19, on page 736, the 
system is simple, and once the control and selector 
levers have been set and the engines started, all that 
is required is the adjustment of the wheels control- 
ling the generator and motor fields, and this has only 
to be done when changes of speed are required. If, 
as will normally be the case, bridge control is used, 
the engineer will only be responsible for the fine con- 
trol of the speeds and loads, as described below. 

Control from the bridge is effected by the controller 
depicted in Figs. 16 and 17, the first of these illustra- 
tions showing the speed-selector contacts, and the 
second the interior of the head. One of these con- 
troller; is mounted at each end of the bridge, the 
shafts between them and the boxes containing the 
speed-selector switches being mounted below the 
bridge in an enclosed space. As will be seen from 
Fig. 16, each controller has two handles, one for the 
port and the other for the starboard motor, the corre- 
sponding handles on the two controllers being coupled 
together, so that either may be used as most con- 
venient. The movement of the controller handles 
is communicated, through gearing, to two groups of 
cam-operated speed-seléctor contactors, one for the 
port and one for the starboard machinery. Each of 
these groups contains 10 contactors, two pairs of which, 
or four in all, control the direction of rotation, while 
the other six are speed steps, corresponding to }, 3, 
4, 3, %, and full speed. Any intermediate speeds that 
may be required are obtained by adjusting the regu- 
lators in the engine room. Fig. 17 illustrates a 
controller with the side plate removed and reversed, 
so as to show the notched plate which indicates the 
position of the various speed notches by “feel.” Each 
controller is fitted with two electrical speed indicators, 
so that the actual propeller speed may be observed. 
When bridge control is in use, the interior of the 
controller head is illuminated by a lamp, while when 
engine-room control is being employed, communication 
between the operating staff and the bridge is main- 
tained by ordinary telegraph equipment, which is 
fitted with additional signals corresponding to the 
system of control in use. The engine-room controller, 
which is illustrated in Fig. 15, operates on the same 
principle as those on the bridge, but in this case the 
two groups of contactors are mounted together in 
a single compartment. The advantages of bridge 
control are, of course, that the misunderstandings, 
which are most likely to arise in cases of emerg- 
ency, are avoided, and the delay which ordinarily 
occurs in carrying out intended manceuvres is elim- 
inated. These are both important factors on a 
service such as that on which the Lochfyne will be 
engaged. 

In addition to the propulsion generators and the 
auxiliary generators, a Gardner four-cylinder hand- 
started compression-ignition engine, which drives a 
Metropolitan-Vickers generator and a Reavell air 
compressor for storing air for the main engines, is 
installed for the supply of power. The generator of 
this set, as well as the auxiliary generators, are 
connected to an auxiliary switchboard, from which 
feeders are led to various parts of the vessel for the 
supply of the power, cooking and lighting circuits. 
To maintain the exciting current for the propulsion 





journal bearing is of the sleeve pattern, and is divided 


into two sections, so as to admit the collar and pad, 


machinery, and to ensure that energy is always avail- 
able for certain essential services, including the engine 
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auxiliaries, discriminating protective equipment is 
mounted on this board, and this cuts off the supply 
to the non-essential services if the load on the *bus- 
bars exceeds a certain figure. This equipment also 
operates if there is a fault on the system. As a further 
precaution, the current for excitation is not taken 
from the ’bus bars themselves, but through a double- 
throw switch in the circuit from the auxiliary genera- 
tors. This ensures that no failure in the excitation 
can occur, and that power is available at the propellers 
until the main engines stop. 

As regards auxiliary machinery, in addition to the 
air compressor mentioned above, a motor-driven com- 
pressor, manufactured by Messrs. Hamworthy Engineer- 
ing Company, Limited, Poole, Dorset, has also been 
installed. The cooling water for the engines is supplied 
by a Drysdale motor-driven vertical-spindle centrifugal 
pump, while two Mumford Vertex pumps are provided 
for the bilge and generator services. A Hopkinson 
Fumeproof centrifuge is installed for purifying the fuel 
oil, and can also be used to deal in the same way with 
the lubricating oil, while the oil is transferred from 
the main to the service tanks by a Rotofoil pump, 
which is also manufactured by Messrs. Hamworthy 
Engineering Company. All these auxiliaries are 
driven by Metropolitan-Vickers 230-volt direct-current 
motors. 

The steering gear is of the Hele-Shaw electro- 
hydraulic type, and the motor driving this has been 
designed so that it can be thrown directly on to the 
mains, thus obviating the use of a starter and increasing 
the reliability. The steering circuit includes indicating 
appliances on the bridge and in the engine room. The 
windlass and capstans are also electrically driven. 

In conclusion, it may be stated that the general 
design of the Lockfyne and her machinery is due to 
Messrs. Graham, Robb and Woolnough, 25, Castle- 
street, Liverpool. The vessel was built and equipped 
under their supervision, the whole of the work of design, 
building and installation being completed in seven and 
a-half months. 

The trials of the Lochfyne were begun on Monday, 
May 25, when the weather was very boisterous. The 
vessel, however, proved to be an excellent sea boat, 
both in following and beam seas. On the next day, 
progressive trials were carried ovt on the measured mile, 
a speed of just over 16-5 knots being obtained with the 
engines running at their normal rating and the contract 
deadweight on board. The usual steering, manceuvring 
and anchor trials were also carried out. On Wednesday, 
May 27, a six hours’ trial was undertaken at a speed of 
about 16 knots, during which the bridge control was 
thoroughly tested to the satisfaction of the owners and 
their technical superintendents. On the following day 
the vessel was taken over by her own crew, who soon 
familiarised themselves with her working and proved 
for themselves how easily a Diesel-electric vessel can 
be manceuvred, even during unfavourable weather. 
This point, and the excellent performance of the ship 
and machinery, were also brought out during a trip on 
Tuesday, June 2, at which a large number of represen- 
tatives of shipping interests were present, and during 
which many encomiums on the running of the machinery 
were expressed. We understand that the Lochfyne will 
begin her regular service on the Oban-Staffa-lona run 
on Monday next, June 8. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number given being quoted in each case. 

Steel Racks.—-The supply and delivery of 48 all-steel 
forme racks for storing standing-type formes for the 
India Press building, New Delhi. The Chief Controller 
of Stores, Indian Stores Department, Simla; June 9, 
(Ref. No. A.10,941.) 

Pumping and Filtering Plant.—The supply, delivery 
and erection of vertical and horizontal centrifugal pumps, 
electric motors, two wrought-iron pressure filters, two 
settling tanks, water distribution piping and accessories, 
at the Edfu Power Station, which is under construction. 
The Egyptian Ministry of Public Works, Cairo, August 1. 
(Ref. No, G.X.10,450.) 

Fencing Wire.—The supply of 3,000 ewt. of galvanised 
wire fencing strand, seven strands, 14-25 S.W.G. The 
Indian Stores Department, Simla, June 15. (Ref. No. 
G.X.10,451.) 

Pneumatic Grain Elevator.—The supply of a portal 
travelling pneumatic elevator for the unloading of grain 
from lighter or steamer on to quay. The maximum 
capacity of the elevator is to be 90 metric tons per hour, 
and the minimum 60 tons. Collége des Bourgmestre et 
Echevins d’Anvers, Hétel de Ville, Antwerp, Belgium ; 
July 16. (Ref. No. A.10,942.) 

Tin Ingot.—The supply and delivery of 60 tons of tin 
ingot, 99-7 per cent. purity, to Indian Railways Specifi- 
cation No, 8/29. The Agent, East Indian Railway, 


Motor Fire Engine.—The supply of one motor fire 
engine. The Municipalities and Local Commissions 
Section, Cairo, Egypt; July 4. (Ref. No. G.X. 10,462.) 

Galvaniscd Iron Pipes, &c.—The supply of gas-, water-, 
and steam-quality wrought-iron and mild-steel pipes, 
ranging from a diameter of } in. upwards, and miscel- 
laneous fittings. The Indian Stores Department, Simla ; 
June 23. (Ref. No. G. 10, 467.) 








BOOKS RECEIVED. 

The Electrical Equipment of Automobiles. By STANLEY 
PARKER SmitTH. Second edition, revised and enlarged. 
London: Chapman and Hall Limited. [Price 5s. 
net. ] 

Avigation. By BrapLEy Jones. New York: John 
Wiley and Sons, Incorporated. London: Chapman and 
Hall, Limited. [Price 13s. 6d. net.] 

Roots of Vocational Education, By Wit.1aM P. Sears. 
New York: John Wiley and Sons, Incorporated. 
London: Chapman and Hall, Limited. [Price 13s. 6d. 
net. ] 

Internal Combustion Engines. By J. A. Potson. New 
York: John Wiley and Sons, Incorporated. London : 
Chapman and Hall, Limited. [Price 25s. net.] 

The Rigid Frame Bridge. By ARTHUR G. HayDEN. With 
chapters on Architectural Development. By G. D. 
CLARKE, and Deformeter Analysis. By Pror. G. F. 
Breacs. New York: John Wiley and Sons, Incor- 
porated. London: Chapman and Hall, Limited. 
[Price 22s. 6d. net.] 

Properties and Mechanics of Materials. By Puiie 
GustavE Lawson and WILLIAM JENKIN Cox. New 
York: John Wiley and Sons, Incorporated. London : 
Chapman and Hall, Limited. [Price 17s. 6d. net.] 

Non-Interpolating Logarithms, Cologarithms and Anti- 
logarithms. By FREDERICK W. JoHNSON. San Fran- 
cisco: The Simplified Series Publishing Company. 
[Price 2 dollars 25 cents. ] 

Uber die Dauerbiegefestigkeit einiger Eisenwerkstoffe 
und thre Beeinflussung durch Temperatur und Kerb- 





wirkung. By Dr.-Inec. Econ Kaurmann. Berlin: 
Julius Springer. [Price 9 marks. ] 
Flugmotoren in Leight und Schwerélbauart. Handbuch 


fur Entwurf und Berechnung. By Drrt.-Inc. W. 
THOELZ. Edited by Dr. W. Haeder. Berlin: Richard 
Carl Schmidt & Co. [Price 22-50 marks. ] 

‘* Hiitte’? Des Ingenieurs Taschenbuch. Vol. I. Edited 
by Akademische Vereine Hiitte, E.V. in Berlin. 
Twenty-sixth edition. Berlin: Wilhelm Ernst und 
Sohn. [Price 17-50 marks. ] 

United States Bureau of Standards. Research Paper, 
No. 268. Strain Measurement in the Reinforcement for 
the Dome of the Natural History Building. By W. C. 
Lyon and OrHers. [Price 15 cents.] No. 272. An 
Optical Coincidence Gauge. By I. C. GARDNER and 
F. A. Case. [Price 10 cents.] Miscellaneous Publica- 
tion. No. 116. Report of the Twenty-third National 
Conference on Weights and Measures, held at the Bureau 
of Standards, Washington, D.C. June 3, 4, 5, and 6, 
1930. [Price 35 cents.] Washington: Government 
Printing Office. 

Association of Engineering and Shipbuilding Draughtsmen. 
Prospective Drawing for Draughtsmen. By Witttam 
SELLAR. London: The Draughtsman Publishing Com- 
pany, Limited. [Price 2s. net.] 

Der Stahlskelettbau mit Beriicksichtigung der Hoch und 
Turmhduser. By Dr.-Inc. ALFRED HAWRANEK. 
Berlin and Vienna: Julius Springer. [Price 38 marks. ] 

Department of Overseas Trade. Ec ic ditions in 
Mexico, January, 1931. Report. By E. A, CLEuGH. 
London: His Majesty’s Stationery Office. [Price 
ls. 6d. net.] 

The Motor Electrical Manual. Fifth edition. London: 
Temple Press Limited. [Price 2s. 6d. net.] 

United States Coast and Geodetic Survey. Special Publica- 
tion, No. 171. World Longitude Determinations by the 
United States Coast and Geodetic Survey in 1926. By 
C. H. Swick. [Price 15 cents.]. No. 172, First Order 
Levelling in New Jersey. By H. 8. RAPPLEYE. [Price 
10 cents.] Washington: Government Printing Office. 

Proceedings of the Institute of British Foundrymen. Vol. 
XXIII. 1929-1930. Manchester: Offices of the 
Institute. 

Surveying Calculations. By FREDERICK WINIBERG. 
London: Mining Publications Limited. [Price 12s. 6d. 
net. | 

Ausgewahite Schweisskonstruktionen. Vol. 2. Maschinenbau. 
By Dr.-Inc. Karu Haas. Berlin: V.D.I. Verlag, 
G.m.b.H. [Price 14-50 marks. ] 

Electrical Insulating Materials. By H. WARREN. London : 
Ernest Benn Limited. [Price 42s. net. ] 

American Society of Civil Engineers. Manuals of Engineer- 
ing Practice, No. 4. A Selected Bibliography on Con- 
struction Methods and Plant Applied to Bridges, 
Buildings, Dams, Hydro-Electric Plants, Roads, Sea- 
Walls, Sewers, Tunnels, etc. New York: Offices of 
the Society. 














TORSIONAL VIBRATION AMPLITUDES OF MARINE 
DigsEt INSTALLATIONS: Errata.—We regret that two 
printers’ errors occurred in Dr. J. Lockwood Taylor’s 
article on the above subject which appeared in our last 
week’s issue. In equation (1) on page 694, T in the 
numerator and 7 in the denominator should both be 
squared, the equation in its correct form being a = 
gQT°?016 


i> Me Also, in the first column on page 695, the 


p/m 
gNJ 


should have been printed thus : 





expression k = 








Calcutta, June 17, (Ref. No. A.10,943.) 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Production of Cleveland 
pig iron has been further curtailed by a furnace going out 
of action at the Dorman group of works at South Bank. 
The small output is, however, rather more than sufficient 
for present very moderate needs. At the same time, the 
slight increase to stocks is not causing anxiety, as quanti- 
ties stored at makers’ yards are not of embarrassing 
dimensions. Producers’ own consuming, works continue 
to absorb the bulk of the output, and the surplus make is 
fairly well taken up by home users’ purchases direct 
from ironmasters, merchants’ conditions of contract with 
makers still precluding second-hand sales to principal 
home consumers. Export demand is very light. A 
small business has been put through with firms in 
Scotland, but to secure it, ironmasters, have had to 
accept low and altogether unremunerative prices. For 
home trade, makers still quote No. 1 Cleveland, 61s. ; No. 
3, g.m.b., 58s. 6d.; No. 4, foundry, 57s. 6d. ; and No. 4, 
forge, 57s. A little Midland iron continues to arrive for 
consumption on Tees-side. 


Hematite.—Increased output of East Coast hematite 
pig has weakened the hands of sellers and added to stocks. 
At certain works quantities stored are large. Prices are 
not definitely fixed, and terms of contract vary rather 
considerably after individual bargaining, but buyers 
can readily place orders at quite a shilling per ton below 
prices generally named a week ago. Second hands are 
not able to put through business of moment. Most sales 
are by makers to home consumers. Ordinary qualities 
are now no more than 64s., and 64s. 6d. is a full quotation 
for No. 1. 


Foreign Ore.—Business in foreign ore is virtually at a 
standstill. Consumers are carrying considerable stocks, 
and are not in the market. Best rubio might be bought 
at round about 15s. 3d., c.i.f., Tees. 


Blast-Furnace Coke.—Durham blast-furnace coke is 
abundant, and difficult to dispose of. Sellers are pressing 
business at 15s. 6d. for early delivery of good average 
qualities to works of local users, but are not disposed to 
enter into forward contracts on similar terms. 


Manufactured Iron and Steel.—Little news of moment is 
ascertainable concerning the various branches of manu- 
factured iron and steel. Scarcity of orders for most 
commodities is acute, but firms have a fair amount of 
constructional-steel work on hand, and a few rail orders 
have yet to be completed. Depression in shipbuilding is 
responsible for the extreme slackness in certain branches. 
The 10s. drop in galvanised corrugated sheets has not 
induced buying of moment. Principal quotations stand : 
Common iron bars, 10/1. 10s.; best bars, 11l.; double 
best bars, 111. 10s.; treble best bars, 12/.; packing 
(parallel), 8/.; packing (tapered), 10/.; iron and steel 
rivets, 111. 58.; steel ship plates, 8/. 15s.; steel angles, 
81. 7s. 6d.; steel joists, 8. 15s.; heavy sections of steel 
rails, 8/. 10s. for parcels of 500 tons and over, and 9/. for 
smaller lots; fish plates, 127. 10s. ; black sheets (No. 24 
gauge), 8/. 10s.; and galvanised corrugated sheets 
(No. 24 gauge), 107. 10s. 


Scrap.—Demand for scrap is quiet. Supply is plentiful 
and prices are drooping. Light cast iron is down to 
33s. 6d.; heavy cast iron has fallen to 44s.; and 
machinery metal has been reduced to 45s. 6d. Heavy 
steel scrap remains at 40s., while, nominally, borings 
remain at 24s., and turnings at 27s, 


Imports of Iron and Steel.—The imports of iron and 
steel to the Tees last month, from overseas and coastwise, 
reached 14,490 tons, as compared with 11,723 tons for 
the same month a year ago, and only 5,018 tons in the 
pre-war month of May, 1913. Last month’s unloadings 
were composed of 3,881 tons of pig iron, 9,446 tons of 
crude sheet bars, billets, blooms and slabs, and 1,163 
tons of plates, bars, angles, rails, sheets and joists ; _im- 
ports for May, 1930, comprised 706 tons of pig iron 
8,313 tons of crude sheet bars, &c., and 2,704 tons of 
plates, bars, angles, &c., and the tonnage unshipped in the 
pre-war May of 1913 was made up of 75 tons of pig iron, 
3,279 tons of crude sheet bars, &c., and 1,664 tons of 
plates, bars, angles, &c. 


Shipments of Iron and Steel.—Shipments of iron and 
steel from the Tees last month totalled only 48,148 tons, 
comprising 11,816 tons of pig iron, 6,055 tons of manu- 
factured iron, and 30,277 tons of steel. Of the pig iron 
cleared, 4,031 tons went abroad, and 7,785 tons coast- 
wise, of the manufactured iron loaded 938 tons went 
overseas and 5,117 tons coastwise, and of the steel shipped 
15,696 tons went to foreign destinations and 14,581 tons 
coastwise. Scotland was, as usual, the largest buyer of 
pig iron, receiving 3,431 tons, and Portuguese East 
Africa, with an import of 493 tons, was the best customer 
for manufactured iron. The chief purchasers of steel 
were, India, 3,095 tons; Portuguese East Africa, 2,284 
tons; Union of South Africa, 1,212 tons; Germany, 
1,194 tons; and Belgium, 1,020 tons. 








TRANSPORT IN ITaLty.—In connection with the Con- 
gress of the Institute of Transport, now being held in 
Italy (from May 30 to June 14), the publishers of the 
weekly journal Modern Transport have issued an enlarged 
number. This is dated May 30 and comprises 68 pages, 
inclusive of a 36-page supplement dealing with railway 
and transport development in Italy. The supplement 
is well written and illustrated, and contains a great deal 
of interesting information. The special issue is obtain- 
able, price 3d., or, post free, 7d., from the publishers, 





Norman House, 105-109, Strand, London, W.C.2. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Developments of a favourable charac- 
ter are few and far between. The general position has 
undergone little change, and a great proportion of plant 
continues idle. A settlement has been reached, following 
negotiations, between the Sheffield and District Engineer- 
ing Trades Employers’ Association and a number of 
trade unions, concerning the employers’ application for 
a reduction of 7s. weekly in the consolidated war bonus 
of 20s. a week of certain workers in rolling mills, forges, 
and press shops. The agreement arrived at provides 
for a reduction of 5s. weekly for workmen in receipt 
of more than 54s. 6d. a week. Others will be graded 
proportionately, down to the men earning 40s. 6d. 
weekly, who will not be affected. One half of the reduc- 
tion will take effect as from the first pay day following 
June 27, and the remainder as from the first pay day 
following August 29. The negotiations were conducted 
in the most friendly spirit, and the men’s representatives 
expressed the opinion that the employers had made a 
genuine attempt to do their best for the representatives 
of the various trade unions, and on the whole, having 
regard to the depressed condition of trade, the settlement 
was of a comparatively satisfactory character. The 
raw and semi-finished steel branches do not make much 
headway. Orders are as scarce as ever. Forward 
buying is at a discount, and the majority of works are 
operating ov a hand-to-mouth basis. The consumption 
of ferro-alloys shows a slight decline. Only a limited 
amount of scrap is going into use. Latest quotations 
are as follow: Siemens acid-steel billets, 9/. 2s. 6d. ; 
hard basic-steel billets, 87. 2s. 6d. to 81. 12s. 6d. ; medium 
hard basic billets, 71. 2s. 6d. to 71. 12s. 6d.; soft basic 
billets, 6/.; Derbyshire foundry pig iron, 63s. 6d. ; 
Derbyshire forge iron, 60s, 6d.; crown iron bars, 101. ; 
iron hoops, 12/.; steel hoops, 97. 10s. to 91. 15s.; soft 
wire rods, 7l. 10s.; basic-steel scrap, 40s. The heavy 
engineering trades are working under adverse conditions. 
Orders for railway rolling-stock are coming forward in 
greatly reduced numbers, and order books do not present 
a very prosperous appearance. Shipbuilding require- 
ments are not substantial. There is a fair demand for 
agricultural machinery on home account, but overseas 
sales do not come up to expectations. Stainless steel 
and rustless iron are in steady request. Heat-resisting 
and acid-resisting materials are being used in greatly 
increased quantities by the chemical, pottery, food, and 
dairy industries. The tool trades are somewhat depressed. 
In many sections, fierce competition from the Continent 
is hindering progress. A Russian order, valued 25,0001., 
has been placed with a local firm for the supply of circular 
saws for use in saw mills. The order constitutes one 
of the biggest ever placed locally for saws. Sheffield 
hopes to do further business with the Soviet in other 
classes of products. 

South Yorkshire Coal Trade.—Business shows signs 
of reviving following the holiday stoppage. Prospects 
of a levy of 3d. per ton on coal produced for home con- 
sumption as a means of reviving export trade is resulting 
in the holding back of a certain amount of business. 
There is a steady demand for most classes of fuel on export 
account, though gross requirements are not of average 
dimensions. The holiday stoppage has had an adverse 
effect on the call for industrial fuel, but signs of improve- 
ment are now visible. Only a moderate amount of 
business is passing in house coal. The market in foundry 
and furnace coke is on the quiet side, but gas coke is being 
consumed in increased quantities. Quotations: Best 
branch hand picked, 25s. 6d. to 27s.; Derbyshire best 
brights, 20s. to 22s. ; Derbyshire best house, 20s. to 21s. ; 
screened house coal, 18s. to 19s. ; screened house nuts, 
15s. to 16s.; Yorkshire hards, 15s. to 16s. 6d. ; Derby- 
shire hards, 15s. to 16s. 6d.; rough slacks, 9s. to 10s. ; 
nutty slacks, 7s. to 8s. ; smalls, 4s. 6d. to 6s. 6d. 








NOTES FROM THE SOUTH-WEST. 


CarpiFF, Wednesday. 


Coal Trade Finances.—The joint quarterly audit for 
the South Wales coal trade, for the three months ended 
April, gives a total production of only 9,751,000 tons, 
the smallest quantity recorded for any similar period 
since August, 1925. Shipments totalled only 4,643,000 
tons, compared with 6,056,000 tons in the corresponding 
period of last year, while the trading results showed an 
excess of only 2-32d. per ton over the cost of production, 
which, however, does not take in certain capital charges 
estimated at about 9d. per ton. The wage percentage 
certified by the auditors is 5-81 per cent. over the 1915 
standard, but the agreement provides for a minimum 
percentage of 20, which must be met by the owners. 
The pit-head proceeds, during the quarter, declined by 
34d. per ton, principally on account of the depression 
in the iron and steel trades, and the diminished sales of 
small and sized coals. 

Contract Inquiry Surprise—For the last couple of 
years the Egyptian State Railway have sprung several 
surprises on the coal market in connection with their 
requirements. Inquiries have been placed on the market 
for varying quantities, for which tenders have been 
submitted, and in some cases adjudication on the tenders 
has been postponed or the order awarded for different 
amounts to that asked for. The recent invitation for 
tenders for 100,000 or 200,000 metric tons of large, 
on an f.o.b. basis or delivered c.i.f. Anexandria over 
July—October, has provided another surprise, for the 
day before the tenders were due to be deposited it was 
stated that the Egyptian Authorities had decided to 
postpone adjudication from June 2 to June 30, and that 
tenders would be returned unopened, it being assumed 
that fresh prices would be invited. It is understood 





that the reason for this postponement is that the Egyptian 
authorities contemplate forming an Egyptian mercantile 
fleet, which explains the reason for asking for f.o.b. 
prices. It may be recalled that in April, after inviting 
tenders for the supply of 300,000 tons of coal, orders 
were placed for only 100,000 tons, whereas a year 
previously, after asking prices for 225,000 tons, contracts 
were placed for a much smaller quantity. 

Colliery Working Hours.—An endeavour was made by 
the South Wales coal-owners yesterday, at a meeting of 
the Conciliation Board, to get the men’s leaders to do 
everything possible to retain the present working hours 
in the coal mines, pointing out that a reduction from 
seven and a half hours to seven hours would mean that 
the owners would have to apply for a reduction in wage 
rates. The workmen’s representatives, however, pointed 
out that, as negotiations were proceeding in London 
between representatives of the coalowners and the men, 
they could not assist the South Wales owners in the 
direction suggested, also that they could not be parties 
to any further reduction in the wages of the workmen. 








NOTES FROM THE NORTH. 


Guiascow, Wednesday. 


Scottish Steel Trade.—There are still no signs of any 
improvement in the Scottish steel trade, and so long as 
the shipbuilding industry continues so quiet there is 
little hope of any revival in the demand for heavy steel. 
Certainly, a better inquiry has been in the market during 
the past week or two, but so far little fresh business has 
resulted. The demand from overseas markets is very 
poor, and with the world’s trade at such a low ebb the 
prospects of any improvement in the meantime are not 
bright. Continental quotations are very low, and local 
producers have very stiff competition to face. Makers of 
black steel sheets are experiencing rather a dull time at 
present, and tonnages are not heavy. The freeing of 
prices has resulted in very severe competition for any 
lines on offer, but there has not been any appreciable 
increase in demand. Galvanised sorts continue to move 
very slowly, but it is hoped that there will be some 
expansion in business now that the Australian market 
has been reopened. The following are the current 
market quotations :—Boiler plates, 101. 10s. per ton; 
ship plates, 8/. 15s. per ton ; sections, 8/. 7s. 6d. per ton ; 
black steel sheets, } in., 7/. 10s. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 11. 7s. 6d. per ton, 
all delivered at Glasgow stations. The f.o.b. price for 
black sheets, } in., is 7/. 15s. per ton, and for galvanised 
corrugated sheets, No. 24 gauge, is 10/. 10s. per ton. 


Malleable Iron Trade.—The state of the West of Scot- 
land malleable-iron trade has not improved, and short 
time continues at the works. The demand is of small 
dimensions both on home and export account. The 
re-rollers of steel bars are finding things very difficult, 
and little new business is being picked up. The current 
market quotations are as follow :—‘‘Crown” bars, 
107. 58. per ton for home delivery and 9/. 15s. per ton for 
export; re-rolled steel bars, 6/. 5s. per ton for home 
delivery, and 61. 2s. 6d. per ton for export. 


Scottish Pig-Iron Trade.—Dullness is still al! too 
general at the Scottish pig-iron works, and with local 
consumers all very quiet the demands are easily met. 
Overseas buyers are only sending forward orders for 
limited quantities, and there are no signs of any improve- 
ment in demand. Imports from India continue, and the 
output from the seven furnaces, now in blast, is ample to 
meet all calls for local iron. To-day’s prices are as 
follow :—Hematite, 72s. per ton, delivered at the steel 
works; foundry iron, No. 1, 76s. per ton; and No. 3, 
73s. 6d. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig iron from Glasgow Harbour for the week ending last 
Saturday, May 30, amounted to 365 tons. Of that total 
304 tons went overseas and 61 tons coastwise. During 
the corresponding week of last year the total shipment 
was 184 tons. 

Scottish Shipbuilding.—Little of interest can be recorded 
in connection with the Scottish shipbuilding industry for 
the past month. The new orders reported only numbered 
two, and the launches totalled ten. Of the latter the 
largest was the P. and O. liner Corfu, of 13,900 tons, 
built by Messrs. Alexander Stephen and Sons, Limited, 
Linthouse. The output figures for the month are as 
follow :— 





The Clyde te ... 6 vessels 31,500 tons, 

The Forth ae aaa ee Oe 600 _ Sy, 

The Tay ees ore _ — 

The Dee and Moray Firth 2 _,, 240 ~,, 
Total ... ... 10 vessels 32,340 tons. 


These figures are very disappointing, but not nearly so 
much so as those of new orders placed. Work in the ship- 
yards is getting less and less, and the only ray of hope 
lies in the fact that inquiries are a shade better. Ship- 
owners continue to keep out of the market, and are 
unwilling to go in for new tonnage until there are some 
signs of trade reviving. The output on the Clyde last 
month was the highest total since January, when the 
figure was 31,642 tons, and is the poorest May total for 
several years. For the year to date the tonnage is now 
93,271 tons, against 202,843 tons for the same five months 
of last year. 








GENERATION OF ELECTRICITY IN GREAT BRITAIN.— 
During the first four months of 1931 the total amount of 
electricity generated by authorised undertakers was 
4,052 million units, as compared with 3,880 million 
units during the corresponding period of 1930, repre- 
senting an increase of 4-4 per cent, 





NOTICES OF MEETINGS. 


FARADAY Socrety.—Wednesday, June 10, 8 p.m., 
Chemical Society, Burlington House, Piccadilly, W.1. 
Annual General Meeting. ‘‘ A Laboratory Study of the 
Atmospheric Corrosion of Metals.” Part 1. by Dr. 
W.H.J. Vernon. ‘“ An Air Thermostat for Quantitative 
Laboratory Work,’’ by Dr. W. H. J. Vernon. ‘‘ The 
Quantitative Humidification of Air in Laboratory 
Experiments,’’ by Dr. W. H. J. Vernon and Mr. L. 
Whitby. 

Opticat Soctety.—Thursday, June 11, 8 p.m., Im- 
perial College of Science and Technology, South Ken- 
sington, 8.W.7. ‘‘ Young’s Theory of Colour Vision,” 
by Sir J. H. Parsons, 

INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS.— 
Scottish District : Thursday, June 11, 8.15 p.m., Town 
Hall, St. Andrews. Annual Meeting. Friday, June 12, 
10 a.m., ‘‘ St. Andrews and its Municipal Works,”’ by 
Mr. W. Watson. ‘‘ County Highway Maintenance,”’ by 
Mr. C. M. Dawson. ‘‘ Town Planning of Built-up Areas,” 
by Mr. F. A. B. Preston. At 7.30 p.m., Annual Dinner, 
Grand Hotel, St. Andrews. Saturday, June 13, 10 a.m., 
Various Visits. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 


Shipbuilders Press for Steel Price ‘* Cuts.’’—On account 
of the present disparity between British and Con- 
tinental steel prices, which is reacting unfavourably 
against British shipbuilders in the keenly competitive 
struggle for existing restricted orders for new tonnage, 
the Central Board of the Shipbuilding Employers’ 
Federation, at a meeting at Carlisle, have decided to 
renew representations to home steel manufacturers on 
the urgent necessity of early reductions in rates. It was 
pointed out that whereas when the rebate scheme was 
introduced, giving buyers a bonus of 15s. per ton in 
return for an undertaking to purchase exclusively from 
British steel makers, the advantage of the rebate left 
little difference in the price of British and Continental 
materials. Recently there had been extensive reductions 
in the selling price of overseas steel, so much so that 
it was now possible to buy foreign steel, delivered here, 
at nearly 2/. a ton under British rates. Foreign ship- 
builders were taking full advantage of their cheap source 
of supply to submit quotations for new ships, at prices 
with which British firms, in existing circumstances, could 
not compete. 

General Outlook.—Whitsuntide, one of the’ most 
important holidays of the North-Western area year, 
brought an almost complete closing down of works in 
the iron and steel and heavy engineering industries. 
Many foundries were shut for the whole week, as also 
were establishments of a number of locomotive builders 
and boiler makers, who are decidedly quiet at present. 
General and special engineering departments are also 
short of orders, and most shops in these sections had 
vacations of three and four days. The outlook in the 
local motor-vehicle manufacturing section is further 
brightened by the decision of the Manchester Corporation 
Transport Department to purchase a further 30 motor 
omnibuses at an approximate cost of 50,0001. It is con- 
fidently expected that the authority, following its 
customary practice, will place the orders with firms in 
the area. Messrs. Leyland Motors, Limited, are to 
supply a further four double-deck omnibus chassis 
to the Portsmouth Corporation at a cost of 3,5201.; and 
Messrs. Crossley Motors, Limited, of Gorton, Manchester, 
are to deliver to the same authority an oil-engined omni- 
bus chassis at a cost of 1,190/. Messrs. Bell Brothers, 
Limited, of the Calder Ironworks, Manchester, have 
obtained orders amounting to 6,364/. from the Middles- 
brough Corporation, for boilers, filtration plant and 
chlorination plant required for a new central baths 
scheme. 

A.E.U. and Engineering Employers’ Proposals.—At its 
annual conference at Blackpool, the Amalgamated 
Engineering Union carried, by an overwhelming majority, 
a resolution instructing the executive that in no circum- 
stances could the members agree to negotiations which 
included the possible lengthening of the 47 hours’ 
working week. On the questions of the employers’ 
proposals for hours’ extensions and overtime rates “ cuts,”’ 
it was agreed that the Union having laid down its policy, 
future negotiations would be decided by the next step 
taken by the employers. Another resolution advocated, 
in view of displacement of labour by rationalisation, that 
the executive should again raise the question of limitation 
of apprentices and youths, with the employers’ organisa- 
tion. 














INTERNATIONAL CONFERENCE ON HIGH-TENSION 
Exectric Systems.—The sixth session of the Inter- 
national Conference on Large Electric High-Tension 
Systems, will be held in Paris, from June 18 to 27. 
One-hundred papers are to be presented and discussed, 
and, among the subjects dealt with, are steam and water- 
power station lay-out, the design and insulation of over- 
head and underground transmission lines, and the opera- 
tion and interconnection of electricity systems. Some 
questions will be given particular attention, including 
transformer oils, circuit breakers, researches on insulators, 
specifications, and problems due to lightning. After the 
conference, alternative visits to the Massif Central, the 
Pyrenees and Alsace, respectively, have been arranged. 
Upwards of 500 engineers, representing 21 countries, 
have already arranged to participate in the Conference, 
full particulars regarding which may be obtained from the 
Director and Secretary, whose offices are at 54, Avenue 
Marceau .Paris, 8e, France. 
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PROPELLING MACHINERY OF THE MS. ‘ LOCHFYNE.”’ 


(For Description, see Page 730.) 
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THE INCORPORATED SWANSEA EXCHANGE.—The forty- 
third annual report, for the year 1929-1930, of the 
Incorporated Swansea Exchange has recently been 
issued. Besides the report of the annual meeting of 
members of the Exchange, held early this year, the little 
volume contains a statement of accounts, a list of 
members, a classified list of trades, a list of tin-plate 
and terne-plate brands, a table of exports of tin-plates | 
and black-plates from 1862 to the present time, and the | 
articles of association and rules of the Exchange. The | 
book is obtainable, price 3s. 6d. net, from the secretary | 
of The Incorporated Swansea Exchange, Royal Metal 
Exchange, Swansea. 





New BripG_e at CarpiFrF Docks.—The Great Western 
Railway Company has recently put into service a new 
double-track swing-bridge, to carry both railway and road Fia. 21. Proputston Motors. 
traftic, across the lock between the Bute West Dock and 
Basin at Cardiff. The bridge replaces the single-track 
swingbridge, that had been in existence for many years, 
and, together with another swing-bridge over the Bute | Dock. 
East outer lock, opened in September, 1929, will greatly | last month, has been built by Messrs. The Horseley | Company. 





facilitate the traffic to and from the Queen Alexandra | Bridge and Engineering Company, Limited, to the 
The new bridge, which was opened for trattic | designs of the chief engineer of the Great Western Railway 
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RATIONALISATION AND RESEARCH. 


PouiricaAL economists of a past generation 
regarded as axiomatic the thesis that the aim of 
every country should be to concentrate its industrial 
activities on the production of commodities for 
which it possessed exceptional natural advantages. 
To others, differently equipped by nature, should, 
it was argued, be conceded the practically exclusive 
exploitation of other fields of enterprise. The policy 
thus advocated was naturally very popular in this 
country, which mid-Victorian writers proudly hailed 
as the workshop of the world. For many decades 
the appellation was hardly extravagant, but rich 
as our natural resources might be, we were not 
the exclusive favourites of fortune, and competing 
industries were ultimately developed elsewhere. 
Indeed, the natural resources of some countries 
greatly exceed our own, and the outlook for the 
future would be extremely serious were the con- 
tentions of these former high priests of economics 
sound. The industrial history of such countries 
as Sweden and Switzerland offer proof, however, 
that important manufactures can be successfully 
developed even in despite of serious natural dis- 
advantages. Both countries compete successfully 
in the world’s markets for engineering products, 
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although Sweden has no coal and Switzerland neither 
coal nor iron, nor even a seaboard. Evidently the 
economist ought to have included in his fundamental 





Visitors to Swiss establishments are invariably 
struck by the amount of experimental work ever in 
progress. In fact, the managements claim that in 
this way only are they able to combat their natural 
disadvantages. If they had adopted the rdle of 


manufacturers merely, competition with more 
advantageously situated industries would, they 


assert, have been impracticable, so that any possi- 
bility of success must accordingly be based on 
supplying the market with goods which are being 
continuously improved so as to “ keep their light 
ashining a little in front of the next.” In the 
interesting address delivered on May 27 last, before 
the Society of Swedish Engineers in Great Britain, 
Mr. Axel. F. Enstrém, Director of the Academy of 
Engineering Research, Stockholm, claimed that 
a closely corresponding policy was responsible for 
the footing which Swedish industries had secured 
in the markets of the world. Indeed, he maintained 
that as matters stand to-day, the successful develop- 
ment of novel ideas is hardly practicable without 
| the assistance of the laboratory and trained research 
|worker.. In the daily conduct of well-established 
manufactures little may be required beyond expe- 
rience. Where, however, new departures are being 
made, mere experience is totally inadequate, and 
often misleading. What is then required is some 
mastery of physical and mechanical principles. For- 
tunately, this is now well recognised by our leading 
| firms, but in the eighties and nineties of last century, 
| technical graduates, on applying for employment, 
|were not infrequently told by the managements 
concerned that they would not have a scientific man 
about the place. As one result of this myopia, 
practically every engineering firm which maintained 
this attitude has since gone into liquidation. 
Carnegie was responsible for the first introduction 
of a skilled chemist into an American steel works, 
an appointment which excited the compassionate 
smiles not only of his competitors, but of not a few 
of his own officials. The result, however, was that 
the despised chemist discovered almost immediately 
that certain ores habitually purchased on their 
repute were distinctly inferior to others of materially 
lower price. This incident illustrates one function 
of the works laboratory, viz., the control and testing 
of supplies and products. By many American and 
by some English firms this is regarded as research, 
but we agree with Mr. Enstrém that properly 
speaking the term should mean very much more. 
There are, he observes, two distinct types of 
research which he classifies as the accidental and 
the systematic. In this country, the singularly 
inapt term of “fundamental research” has been 
applied to the comprehensive study of the effect of 
varying in turn every factor which can conceivably 
affect the result, in the Micawberish hope that 
eventually something of value may “turn up.” 
This procedure is at times unavoidable owing to 
the imperfection of our scientific theories, but where 
these fail in guidance, progress is ever expensive 
and slow. Indeed, as Sir J. J. Thomson has 
pointed out, the theory of probability indicates that 
in such case progress is proportional only to the 
square root of the effort expended, whilst when, 
as in Hertz’s experiments on wireless waves, theory 
sets the course, progress may be expected to be in 
direct proportion to effort. 
In the past, Mr. Enstrém points out, engineers 
have been prone to attempt to try out new ideas 
on full-sized plant. This is expensive and, more- 
over, makes it difficult to test one thing at a time. 
Results are thus inconclusive and capable of more 
than one interpretation. An interesting instance 
of this was recorded by Mr. Edwards, of air pump 
fame. He invariably insisted that no packing 
should be employed on the pistons of his pumps. 
A protest was lodged by a firm of marine engine 
builders who were required both to guarantee a 
high vacuum and to fit Edwards’ pumps to two 
engines. They declared that the omission of rings 
would render impossible the attainment of the 
vacuum specified, and sure enough when the first 
set was built and tested the vacuum was poor indeed. 
The makers accordingly fitted rings and, to their 
great triumph, had then no difficulty in meeting 
their guarantee. Inquiry showed, however, that in 
the course of making this alteration, a large crack 





data something else than merely material resources, 





had been found in one of the castings, which was 
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thereupon replaced, and subsequent events proved 
decisively that this was the sole cause of the 
defective vacuum in the first instance. 

A grasp of scientific principles may often, as Mr. 
Enstrém points out, make it possible to do the 
pioneering work on a small scale in the laboratory. 
Mr. H. L. Guy, for example, has instanced the fact 
that the Metropolitan-Vickers air coolers are the 
outcome of laboratory experiments made on a 
12-in. length of tubing. The design of the famous 
Turbinia again was based on experiments on a 
toy boat driven by twisted elastic, but Sir Charles 
Parsons was characterised by an extraordinary 
faculty for solving experimentally many problems 
at the cost of pence, where less exceptional men 
would have found necessary an expenditure running 
at least into pounds. 

Of course, our leading firms are now fully as appre- 
ciative of the value of research as the most advanced 
of their competitors. Their laboratories, both in 
equipment and staff, are fully equal to the best to 
be found elsewhere. There are, however, still 
amongst us undertakings to which experiment is 
anathema, and which, if compelled to move, prefer 
to purchase manufacturing rights from foreign 
patentees rather than originate even minor improve- 
ments for themselves. It is not many years since 
the technical chief of one of our most successful 
engineering firms was invited to transfer his services 
elsewhere. He was offered a most liberal salary, 
hardly a limit being fixed to this, but on no persua- 
sion could he get consent to the establishment 
of a research laboratory reasonably staffed and 
equipped, so the negotiations fell through. 

In America Mr. Enstrém stated the annual cost of 
industrial research was estimated at 200 million 
dollars, but as already noted, much of this is really 
paid, not for research properly called, but merely 
for controlling materials and products, the functions 
of the departments in question being more akin to the 
work of an inspecting engineer than to the advance- 
ment of practice and theory. In bad times there 
is always a temptation to cut down research work, 
which short-sighted directors are apt to class as 
non-productive, whereas it is just then that special 
efforts should be made to improve products so as to 
secure a larger share of the diminishing market. 

Of course, whilst experiment is necessary to 
accomplish this, it is quite impossible in work of this 
kind to foresee and provide beforehand for every 
difficulty that may arise with new departures. 
Thermodynamic theory was of comparatively small 
advantage to the marine engine builder, and though 
its importance in steam turbine design can hardly 
be overated, the present notable reliability of this 
prime mover is mainly due to the purely mechanical 
features of its design, which has been improved 
stage by stage as one weakness after another was 
detected and removed. 

In the concluding section of his address Mr. 
Enstrém dealt with the question of rationalisation. 
It is related, if our memory serves, in Hakluyt’s 
voyages that an early proposal of this kind nearly 
occasioned the untimely end of one of the pioneering 
English merchant adventurers to Moscow. Observing 
that the boats there engaged in river transportation 
required the services of some sixty men to work them, 
he suggested that great economies might be realised 
by replacing the existing craft by an English pattern 
requiring less than one-tenth the crew. So far 
from this proposal being welcomed, the prince 
denounced it as an infamous plan for depriving over 
50 people of the means of subsistence, and only 
refrained from severely punishing the would-be 
innovator out of regard for hs nationality. Similarly, 
in the ‘nineties of last century, Dr. Talmage, the 
American pulpit orator, is reported to have 
informed his congregation that the Almighty would 
not readily pardon the inventors who, by their 
machinery, were taking the bread from the mouths 
of the workers. The Luddites took, of course, a 
similar view, but all experience shows that in the 
long run no one benefits more than the working man 
by the introduction of machinery. It is interesting 
to note that this was the view of Count Rumford, one 
of whose main objects in founding the now famous 
Royal Institution, was the bettering of the con- 
ditions of the poor by the general and speedy intro- 
duction of new and useful mechanical inventions. 
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Aldous Huxley, again, in The Jesting Pilate, remarks 
that it was a visit to India which converted him to a 
belief both in the West and in the machine. It is 
of course, the machine alone which has made 
practicable the advantageous conditions enjoyed 
by the fortunate operatives of the Ford plants. 
Mr. Enstrém realises this, and maintains, that in 
spite of transition difficulties the hope of the future 
lies in the increasing use of machines, and claims 
that history affords good grounds for optimism in 
this regard. 








FUELS FOR COMMERCIAL 
VEHICLES. 


In spite of all efforts to the contrary, the country- 
side is widely disfigured by road-side petrol pumps, 
and the appearance of some of the filling stations 
suggests that when once planted, the pumps spread 
like marigolds. It is far from clear why so many 
alternative fuels appear to be necessary, and we 
note that representatives of the Society of Motor 
Manufacturers and Traders met the Petroleum 
Distributors Committee some time ago, with a view 
to establishing standard fuel specifications. It was 
decided that it was not possible to set up effective 
standards, and the Society compromised by issuing a 
number of memoranda, with a view to assisting 
commercial-vehicle manufacturers and operators in 
the choice of fuels. In one of these memoranda, 
attention is called to the unsuitability of certain of 
the fuels which are on sale to the public, and it is 
pointed out that in some cases, the low price at which 
such fuels are obtainable are only rendered possible 
by the addition of paraffin. Examination has 
shown that the adulteration may be as high as 30 
per cent., and it may be safely assumed that nobody 
would seriously advocate the use of such a fuel for an 
engine designed to run only on petrol. The Society, 
however, in developing their argument against the 
use of cheap fuels in commercial vehicles, state that 
it is difficult to see why distinctions should be made 
in the quality of the fuels supplied to the engines of 
these vehicles, as compared with private-car or 
aeroplane engines. 

This statement appears to us to call for some 
qualification. It may be taken for granted that 
every manufacturer would like only the best fuels 
to be used in his engines, but this is surely a council 
of perfection only to be followed by the few remain- 
ing plutocrats amongst private motorists. The 
commercial-vehicle owners, as a body, are at least 
as well aware of the detrimental effects resulting 
from the use of low-grade fuels as other users. In 
the majority of cases, in fact, the commercial-vehicle 
owners must be better informed, as his livelihood 
depends to no small extent on his repair bill, causing 
him to keep a close eye on depreciation, which is 
certainly not the case with the average private 
owner. It is, however, common knowledge that 
commercial vehicles are almost universally run on 
lower-grade fuels than private cars, and we are 
wholly unable to credit the owners of the latter with 
the superior intelligence, or greater knowledge of 
economics, with which by implication the Society 
endows him. The ordinary motorist expects an 
exceedingly high performance from his car, and his 
indifference to economy is shown by the fact that 
he is prepared to exchange it for a later model long 
before its useful life is ended. He requires easy 
starting, good acceleration, and smooth running, 
and it is continually impressed upon him by the 
makers that the attainment of these qualities is 
facilitated by using a high-grade fuel. Good accelera- 
tion is largely a question of the power-weight ratio, 
which also governs the maximum speed and hill- 
climbing capabilities of a car, and makers of private 
vehicles are constantly endeavouring to improve the 
efficiency of their engines in order to make this ratio 
as high as possible. One of the means by which 
higher efficiencies have been gained has been to 
increase the compression-ratio, rendering the use of a 
high-grade fuel practically imperative. It is by 
no means certain, however, that an increase in 
engine efficiency obtained in this way results in an 
overall economy, and the reverse may well be the 
case, due to the increased wear and tear on the 
engine. 

The requirements of the commercial vehicle, while 
in many ways resembling those of the touring car, 
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differ from the latter in important respects. They 
may be summed up in economy and reliability, 
which are closely inter-related. The average mileage 
of a commercial vehicle before it is scrapped is at 
least ten times that of a touring car, and every 
unnecessary penny spent on fuel or maintenance is a 
direct loss to the owner’s business. Large numbers 
of commercial vehicles are maintained by, and run 
under the control of, fleet engineers, and it is hardly 
to be supposed that the latter are so ignorant of 
their business as to buy fuel on the penny-wise 
pound-foolish basis. That they do as a rule buy 
cheaper fuels than the private motorist is, we 
imagine, merely an indication that the commercial- 
vehicle engine will run entirely satisfactorily on a 
relatively low-grade fuel, although perhaps not on 
one containing 30 per cent. of paraffin. Engines 
could be designed to run without detriment even on 
such a mixture as this, although they are not 
normally made to do so, and it is by no means easy to 
decide which fuel will give the lowest working costs 
spread over the whole life of the vehicle. The 
Society of Motor Manufacturers and Traders are 
undoubtedly right, in so far as they call attention 
to a tendency for users to utilise lower grade fuels 
than those for which their engines were designed, 
but this is a very different matter from suggesting 
that commercial vehicles should be designed for, 
and run on, the highest grade fuels commercially 
obtainable. 

The primary purpose of a commercial vehicle is 
to transport goods or passengers at the lowest 
possible overall cost spread over its working life, 
but this simple statement covers a number of 
exceedingly obscure factors. The vehicles them- 
selves vary from the miniature delivery van to 
the heavy lorry and long-distance passenger coach, 
and there is no a priori reason why the same fuel 
should be ideal in these highly divergent cases. 
The maintenance in the case of the former is prob- 
ably in the hands of a local garage, and the with- 
drawal of the vehicle for even aday may entirely 
disorganise the owner’s delivery service, while the 
heavy lorry or passenger coach may be maintained 
under a service system in which temporary with- 
drawal from service forms part of the regular 
routine. No doubt, however, the Society’s memo- 
randa are addressed to the owners of the bulk of 
commercial vehicles on the roads, which consists 
of lorries of moderate load capacity, together with 
*buses for town or country services, and it appears 
possible to draw some tentative conclusions on the 
most suitable fuel in such cases. The tag that time 
is money applies with particular force in the road- 
transport business, and accounts for a general 
increase in speed in the last few years. High 
speeds, however, can be paid for too dearly. They 
represent a high rate of wear and tear on all parts 
of the vehicle, and involve an engine with a power- 
weight ratio comparable to those fitted in touring 
cars. An engine of this type must be capable of 
a high crank-shaft speed, with its concomitant of 
light moving parts, and must have a high compression 
ratio, the most efficient form of combustion space, 
and so on. That such an engine is subject to high 
maintenance charges can hardly be doubted, even 
when the highest grade of fuel is employed. It is 
doubtful whether the maintenance cost of the 
modern engine of this type is yet fully appreciated, 
as they are chiefly fitted to private cars with a 
relatively low annual mileage. Even so, however, 
the necessity for taking up the bearings, reboring 
the cylinders, and so on, is apt to arise at a dis- 
concertingly early date. As we have recently had 
occasion to point out, it is one of the more unfor- 
tunate aspects of the new Road ‘Act that, by 
differentiating against certain classes of commercial 
vehicle, it invites the use of such engines. Thus, if 
the maximum speed is limited to a relatively low 
figure, a good average speed can only be maintained 
by rapid acceleration and hill climbing, involving 
the use of a high power-weight ratio. 

It may be suggested that, for the great majority 
of commercial vehicles, the truest overall economy 
will be assured by utilising a robust engine with 
a moderate power-weight ratio. Past experience 
has shown beyond question that, given reasonable 
attention, such engines can be run on medium- 
quality fuels without excessive wear. It must be 
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remembered that the best fuels commercially 
available in this country are of a quality frequently 
unobtainable abroad, and were the commercial 
vehicle engine to be, so to speak, built up to these 
fuels, it would tend to render it unsuitable for the 
export market. At present, our commercial vehicles 
have a deservedly high reputation in foreign coun- 
tries, and our own Colonies and Dominions, and it 
would be a thousand pities if the same mistake 
were to be made as in the case of the touring car, 
that of attempting to hold and expand markets 
with vehicles unsuited to the local conditions. 








NOTES. 
THE Krna’s Brrtupay Honours List. 


THE list of honours conferred by His Majesty the 
King on the occasion of his sixty-sixth birthday, 
contains the names of but few engineers and of none 
who are practising their profession in a non-official 
capacity. On the other hand, it includes the names 
of more than one eminent scientist, among whom 
we are glad to note is Sir William Bragg, who has 
been made a member of the Order of Merit. Sir 
William, after holding the chair of physics in the 
Universities of Adelaide, Leeds and London, was 
appointed Fullerian Professor of Chemistry in the 
Royal Institution in 1923 and is a director both of 
that Institution and of the Davy-Faraday Research 
Laboratory. His work on radio-activity and crystal- 
lography is well-known to our readers, and its value 
has been recognised by the award of many scientific 
honours, including the Rumford Medal and the 
Nobel Prize, the latter being given jointly with his 
son, Professor W. L. Bragg. Knighthoods have 
been conferred on Mr. J. F. Bell, engineer and general 
manager of the Derby Gas Light and Coke Company, 
for public services in that town, of which he has 
lately been mayor; on Mr. W. C. D. Dampier- 
Whetham, of Trinity College, Cambridge; on 
Mr. H. Lamb, Emeritus Professor of Mathematics 
in the University of Manchester ; and on Mr. H. A. 
Sams, Director-General, Posts and Telegraphs in 
India. The K.C.S.I. has been awarded to Colonel 
W. H. Evans, chief engineer, Western Command, 
India and Secretary, Public Works Department, 
to the Agent to the Governor-General, Baluchistan ; 
K.C.B. to Colonel R. Oakes, President, Royal Engi- 
neer Board ; C.B. to Lieut.-Colonel A. H. L. Mount, 
Chief Inspecting Officer of Railways, Ministry of 
Transport ; and Mr. L. Simon, Director of Tele- 
graphs and Telephones, General Post Office. 
Mr. W. S. Fraser, Locomotive Superintendent, 
Bombay, Baroda and Central India Railway ; 
Lieut.-Colonel F. C. Shelmerdine, late Director of 
Civil Aviation, and Lieut.-Colonel F. C. Temple, 
Chief Town Engineer and Administrator of Tata 
Iron and Steel Company, Jamshedpur, receive the 
C.LE., and Mr. W. J. Hadfield, City Engineer and 
surveyor, Sheffield ; Mr. R. F. M. Pearson, Deputy 
Director of Works and Buildings, Air Ministry ; 
and Colonel W. A. Quennell, Ordnance Mechanical 
Engineer, War Office, the C.B.E. The O.B.E. 
has been awarded to Engineer-Commander R. 
Rampling, R.N., and Mr. R. A. Webb, Engineer, 
Lagos Town Council, Nigeria, and the M.B.E. to 
Mr. J. E. Baker, Engineer-in-charge, Water Works, 
Jaipur State, Rajputana. Mr. W. H. Moorby, 
assistant Civil Engineer-in-Chief, Admiralty, receives 
the Imperial Service Order. 


THE Matn-Line RAILWAYS AND THE LONDON 
PASSENGER TRANSPORT BILL. 


The magnitude of the London suburban sections 
of the four British main-line railways, namely, the 
Great Western, London and North Eastern, London 
Midland and Scottish, and Southern Railways, is 
evidenced by the fact that they comprise about 
900 miles of line serving some 600 stations, and that 
the receipts from passenger traffic amount to about 
10,000,0001. per annum. It is obvious, therefore, 
that London’s suburban railway lines constitute an 
important feature of the passenger transport 
facilities of the Metropolis. As is fairly generally 
known, the London Passenger Transport Bill, now 
before Parliament, contains a scheme for the co- 
ordination of London’s passenger systems, under the 
London Passenger Transport Board, and the under- 
lying principle of the measure is the elimination of 





wasteful and uneconomic competition between the 
many transport authorities in the London traffic 
area. In the Bill, as presented, machinery for the 
co-ordination of the services, to be provided by the 
Board, and those of the main-line railway com- 
panies was contemplated. These arrangements, 
however, were merely permissive in character, and 
were generally unsatisfactory. In an official state- 
ment issued recently by the British Railways Press 
Bureau, 35, Parliament-street, London, S.W.1, it 
is stated that the scope of the scheme contained in 
the Bill has been enlarged considerably by an 
agreement reached, since the deposit of the measure, 
between the Minister of Transport and the four 
railway companies concerned. Subject to the 
approval of Parliament, the agreement establishes a 
common financial interest between the Board and 
the main-line companies in the provision and 
development of passenger transport facilities in 
London. This will be accomplished by the establish- 
ment of a pool of the receipts derived from passen- 
gers whose journeys commence and end within the 
area covered by the operations of the Board. The 
pool will subsequently be divided among the parties, 
namely, the Board and the main-line companies, in 
proportion to their ascertained receipts from such 
traffic during a standard year to be determined. 
A joint committee of the interested parties is to be 
set up to discuss all matters of common interest 
and to settle outstanding questions. In order that 
the interests of the travelling public may be ade- 
quately protected, local authorities, within the area 
coming under the jurisdiction of the Board, are to 
be empowered to make representations to the 
Minister of Transport and to the Railway Rates 
Tribunal regarding matters connected with travel 
facilities or with fares. These representations may 
relate to the services of the four railway companies 
concerned, as well as to those of the Board, and 
power will be vested in the Minister of Transport to 
require that existing services shall be maintained, 
or that new services shall be instituted, subject, 
however, to certain limitations as regards capital 
expenditure. Similarly, powers will be given to 
the Railway Rates Tribunal to modify charges in 
response to representations made to them. 








THE INTERNATIONAL GAS 
CONFERENCE. 


Wuat normally would have been the sixty-eighth 
Annual General Meeting of the Institution of Gas 
Engineers became, in addition, the First Inter- 
national Gas Conference, it being intended to con- 
tinue the Conferences in various parts of the world 
for the interchange of information. The meetings 
were held on Tuesday to Thursday, June 2 to 4, 
under the chairmanship of the President of the 
Institution, Mr. Harold E. Copp, in the Great Hall 
of the Institution of Civil Engineers. Nineteen 
countries were represented. 

At the opening session on Tuesday morning the 
usual proceedings of the annual meeting were first 
dealt with. These included the presentation and 
adoption of the Annual Report, which showed the 
continued progress made by the Institution. It is 
of interest to note that the Council have under 
consideration the establishment of a Central 
Research Laboratory and the possibility of closer 
co-operation between all the organisations under- 
taking investigation work which may prove of 
assistance in the continued well-being of the 
industry. 

After the adoption of the Report, medals were 
presented to the following members: The Birming- 
ham Medal, the highest distinction in the gas 
industry, to Mr. Thomas Hardie, Past-President of 
the Institution and Chief Engineer of the Gas 
Light and Coke Company ; the H. E. Jones London 
Medal to Mr. Edward G. Stewart for his paper on 
“The Functions of Coke Ovens’’; the Institution 
Silver Medal to Mr. Alfred L. Holton and Mr. H. C. 
Applebee, for their joint paper on “ The Utilisation 
of Coke Breeze by the Trefois Process” ; and the 
Institution Bronze Medal to Mr. S. K. Hawthorn, 
for his paper on “ Oxide Purification.” 

Mr. Harold E. Copp then delivered his presidential 
address, in the early part of which he called atten- 
tion to the freedom of the gas industry from disputes, 





owing to the mutual understanding between 
employers and employees. This, he said, was due 
to co-partnership schemes, the establishment of 
works committees, and central and divisional 
industrial councils. He then referred to what had 
been done in the selection and blending of coal for 
gas works, making use of the Gray-King apparatus, 
which enabled useful information to be obtained on 
the quantity and quality of gas, coke, tar and liquor 
resulting from carbonisation, as well as the swelling 
characteristics of the solid fuel and the rate of the 
actions. The market for by-products, he con- 
tinued, was in a depressed state, but research work 
was in progress to enable the by-products to be 
made available in forms better suited to modern 
industrial requirements. One of the greatest needs 
of the gas industry was the freedom to institute 
differential charges to consumers, to enable it to 
meet the competition of cheap imported foreign 
oil, which was becoming extensively used for heating 
large furnaces. 


PiLant AT SouTHALL GAS WoRKs. 


After a vote of thanks had been accorded to the 
President, a paper on “Intermittent Vertical 
Chambers and Coal and Coke-Handling Plant at 
Southall ’’ was presented by Mr. J. S. Thorman, of 
the Gas Light and Coke Company. The plant 
referred to produced 54,000 therms a day and 
occupied the same area as an older installation of 
the inclined-retort type having one-fourth the 
above-mentioned capacity. The first section of the 
new plant comprised 48 chambers, of Woodall- 
Duckham construction, arranged in two parallel rows, 
and a second section was now being erected. These 
chambers, each having a capacity of 3-6 tons of coal, 
were built of silica material throughout their heated 
height. They had rectangular sections and were 
tapered to enable unaided discharge of the coke 
when the carbonisation of the charge has been 
completed. The producers installed were of the 
standard Woodall—Duckham step-grate type, and 
were fitted with doors and Venturi injectors, to 
enable them to be used under pressure when charged 
with coke of small size or high ash content. For 
purposes of chamber heating, hot producer gas 
and hot secondary air were brought together in a 
horizontal combustion flue, near the bottom of each 
chamber. Some of the hot gas travelled horizontally 
along the full length of the chambers, and the 
remainder went upwards through by-pass openings 
to reach other horizontal flues, of which there were 
six in all. The flue temperature at the top of the 
chambers was 350 deg. to 400 deg. C. lower than 
at the bottom, but the influence of this temperature 
drop on the process of carbonisation was counter- 
balanced by the taper of the chamber. Effective 
bracing was essential with intermittent vertical 
chambers, especially when constructed of silica. 
In this installation water-cooled tie rods were used, 
through which softened water flowed on its way 
to the boiler-feed tank—a novel feature, which, 
it was stated, had obviated any appreciable deflec- 
tion of the buckstays, and entirely prevented any 
deformation of the chambers. A special cast-iron 
gas off-take formed part of the bottom castings, 
and gas was therefore taken from the chambers in 
two streams. This secondary gas off-take was so 
designed that it only came into operation during 
the first few hours of the carbonising cycle, when 
the evolution of gas was exceptionally rapid. Each 
bottom off-take had a vertical dip-pipe sealed in 
liquor in the lower collecting main. Whenever the 
pressure inside the chamber exceeded the capacity 
of this seal the bottom off-take came into opera- 
tion. By this arrangement, and the consequent 
elimination of excessive bottom pressure in the 
chamber, it was claimed that not only was gas 
saved, but maintenance charges were reduced. 
The top and bottom collecting mains were connected 
together by means of a vertical gas uptake and two 
vertical downtakes for liquor, the outlet for which 
was made through a central cleaning well. To 
supply the hydraulic pressure to operate the 
chamber bottom doors, two steam-driven hydraulic 
pumps were provided, one serving as standby to 
the other. They operated through an accumulator 
loaded to give a pressure of 550 lb. per square inch. 
To obtain liquor free from tar and dust for 
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circulation through the sprays, a large rectangular 
cast iron separating tank was installed. The tar in 
the issuing gas was electrically precipitated, direct 
current at 40,000 volts being used for the purpose. 
The current was obtained from an alternating-cur- 
rent circuit by means of a transformer and rectifier. 

The contractors’ guarantees for the plant stipu- 
lated the carbonisation of 300 tons of coal every 
24 hours and the production of 4,590,000 cub. ft. 
of gas, or 23,409 therms. Actually, tests showed 
the carbonisation to be 325 tons each 24 hours 
over a period of run of 28 days, the gas yield being 
5,073,000 cub. ft. a day, or 25,892 therms. The 
production per ton of coal was actually 4 per cent. 
in excess of the guarantee. Further work with the 
plant had shown its flexibility by the production of 
gas of any calorific value between 550 B.Th.U. and 
450 B.Th.U. per cubic foot. Two noteworthy 
features of the installation were the low nitrogen 
content in the gas and its high steaming efficiency. 
The electrical tar precipitation was particularly 
effective. The average amount of tar as particles 
in the gas stream was 4,000 grains per 100 cub. ft. 
This was reduced to 2-5 grains at the outlet ; thus 
a precipitation efficiency of 99-9 per cent. was 
obtained. The coal-handling plant comprised a 
side-tipping discharge equipment for wagons, a 
skip hoist, coal breakers and screens, band coal 
elevator, shuttle distributor, and a drag-line scraper. 

In the course of the discussion on this paper, Mr. 
Harold C. Smith emphasised many of the author’s 
points by observations he had made on plants of a 
similar type installed in German works. It was 
possible, he said, to produce any gas from a straight 
coal gas to blue water gas. The German installation 
had proved to be capable of long continued service, 
but the carbonisation temperatures in that country 
were generally lower than those employed in British 
practice. 

DISTRIBUTION PROBLEMS. 

At the opening of the afternoon session, Dr. H. 
Schiitte, of Bremen, the immediate past president 
of the German Association of Gas and Water 
Engineers, contributed a paper on ‘ Problems 
of Modern Gas Distribution.” A feature of 
development, he said, was the extension of long 
distance gas supply; in America alone mains 
55,000 miles in length were employed for distri- 
buting natural gas. In Germany, long-distance 
mains had been installed for the gas produced at 
coke ovens or in gas works. Many small under- 
takings had been shut down, and the supply was 
now taken in bulk from the larger works. The 
long-distance supply mains of the Ruhrgas Company 
had a total length of 1,120 miles. 

Where gas was used for heating it was necessary 
that the calorific value, the specific gravity and the 
pressure at the inlet to the appliances should all 
be kept constant. The calorific value and density 
presented no difficulty in this respect. With the 
increased use of gas for industrial heating, however, 
it became essential that the pressure should remain 
constant, irrespective of the consumption. When the 
district pressure was controlled from a central 
point, it was necessary that the mains throughout 
the area should be of sufficient size to permit the 
maintenance of an adequate pressure. In many 
towns this presented difficulties, which were overcome 
by the adoption of de-centralised pressure control, 
separate feeder mains supplying different parts of 
the low-pressure mains through district governors 
being employed. Experience had shown that when 
a low-pressure main was supplied from its two ends, 
instead of from one, its capacity was increased four 
times; it was raised eighi times when a third 
point of supply was providec in the centre. When 
a constant pressure was ensured in the district 
mains, pressure fluctuations were still found at the 
gas-using appliances, owing to the varying loss 
of pressure in the service pipes. For this reason 
it was often advocated that every appliance should 
be provided with a separate governor. Such an 


ideal was, however, unattainable and a compromise 
was reached by the installation of a governor on 
every consumer’s meter, as was the case in Berlin. 
There the gas pressure was kept at 2} in. water 
gauge in the older parts of the city ; in other parts, 
it had been raised to 4 in., and _half-a-million 
governors had been fitted. The installation of 
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service governors considerably reduced the number 
of separate governors needed, and permitted the use 
of three ranges of pressure in the distribution 
system. These were: a high pressure of approxi- 
mately 200 in. water gauge, a medium pressure in 
the district mains of from 12 to 20 in. water gauge, 
and a low-pressure range of from 2} to 6 in. water 
gauge for the house services. 

Improvements in gas distribution were not 
sufficient to ensure satisfactory supply without 
similar improvements in gas meters. Examination 
of meters installed in Germany showed that the 
accuracy of registration of dry meters was superior 
to that of wet meters, in which changes of water 
level occurred. At the same rate of consumption, 
the pressure drop across the meter was less in the 
dry type than in the wet. Great improvements 
had been made by modifications of the design 
of gas meters, whereby their capacity had been 
increased threefold, and in one specific case as 
much as four times. Sensitiveness had also been 
increased, and the calibration curve had become 
less and less affected by the change in the rate of 
gas consumption. Dr. Schiitte concluded his paper 
with reference to the need for accurate meters for 
large gas volumes, and the necessity for the pre- 
vention of the formation of rust in gas mains. 
The protective coatings used so far he regarded as 
unsatisfactory. 

In the discussion, Mr. Stephen Lacey cited extreme 
cases of possible pressure variation, and referred 
to the limitations they imposed. Governors deserved 
greater consideration. Their true purpose, when 
fitted to consumer’s services, was not to effect 
economies in consumption, as was often contended, 
but to enable a heating device to develop its full 
capacity at times of peak load. In industrial 
installations, the use of governors was standard 
practice. Mr. R. E. Gibson said he was surprised 
to find dry meters referred to as more accurate than 
the wet type. The level of water was maintained 
in most wet meters by the introduction of a com- 
pensating device, and should not, therefore, be 
the cause of irregular action. Dr. Schiitte, in reply, 
said that in Bremen 80 per cent. of the meters had 
been of the wet type until ten years ago. The dry 
meter of small size complied more satisfactorily 
with the new conditions imposed when changes were 
made in the number of consuming appliances in 
operation at the same time. 


THe RECOVERY OF AMMONIA AND TAR ACIDS. 


Mr. Alfred L. Holton, the Chief Engineer of the 
Manchester Corporation Gas Department, then pre- 
sented a paper on “ The Semi-Direct Recovery of 
Ammonia in Gas-Works Practice and the Recovery 
of Tar Acids from Ammoniacal Liquor.” This 
concerned the experience gained at the Partington 
Gas Works in the early stages of working a semi- 
direct ammonia-recovery plant, which was adopted 
to give the minimum amount of ammoniacal liquor 
to be treated before disposal. The need arose from 
the fact that the works were situated in a country 
district, far removed from any sewage system. 
In the semi-direct process, the gas, after preliminary 
condensation and removal of the tar fog, was passed 
directly from the exhausters to the saturator, where 
it came into contact with sulphuric acid, the 
ammonia present forming ammonium sulphate. 
From the saturator, the gas was subjected to a 
final cooling process, and then passed on to the 
purifiers. The virgin liquor from the retort house, 
with that condensed in the primary and secondary 
condensers, was distilled in the ordinary manner, 
and the ammonia gas was introduced into the 
stream of gas passing to the saturator. The method 
was that commonly resorted to at coke-oven 
plants ; its application in a gas works was novel. 
At first, when the gas was turned into the saturator 
violent oscillations occured which were communica- 
ted to all the gauges on the gas stream. This 
trouble was ultimately overcome by the installation 
of Arca regulators and the substitution for rotary 
meters of those of the Connersville type, which 
damped the oscillations. The formation of rock salt 
in the saturator also gave trouble. The plant at 
Partington was now working satisfactorily, and it 
appeared that the semi-direct process was suitable 





for incorporation into ordinary gas-works practice. 


Mr. H. D. Madden opened the discussion, which 
was principally confined to appreciative acknow- 
ledgments of the benefi. to the industry of having 
detailed information on pioneer ventures and the 
results obtained with them, whether favourable or 
otherwise. 

In the evening of Tuesday, June 2, a reception and 
dance was given at the Park-lane Hotel, Piccadilly, 
W.1. (To be continued.) 


LETTER TO THE EDITOR. 
THE AIRSHIP SERVICE. 


To Tue Eprror oF ENGINEERING. 








Sir,—As a rider to your leading article in your issue 
of May 22, would it be out of place to point out to the 
Under Secretary of State for Air that there is such a 
thing as scientific method, and that it is as applicable 
to administration as to airship construction, or any- 
thing else ? Scientific method, characterised by philo- 
sophic caution, is the opposite of the contractor's 
method—the method of Excelsior. 

As with R.101, so with R.9, which was the first British 
rigid airship to fly, and was under construction from 
1913, it was not found possible to keep the gasbags 
clear of the longitudinal girders, as specified in the first 
approved design, without great sacrifice of lift. But 
in the case of R.9 this was discovered at the works at 
Barrow, not by the designers in London, before the 
framework was assembled, and was demonstrated by 
means of a model, with the result that the design of the 
ship was altered, and the gasbags were arranged to be 
supported by the longitudinal girders and nets stretched 
between them. 

When the framework of the ship was being assembled, 
it was found that the Duralumin rivet heads, along 
the bases of the longitudinal girders, were a source 
of danger to the fabric of the gasbags, as, owing to the 
rapid hardening of the metal of the rivet shanks under 
the hammer, the heads could not be properly shaped, 
so padding was resorted to, as the ship was urgently 
required for purposes of war. But as it is as difficult 
to keep a pad in place on a projecting part of the frame- 
work of a rigid ship as it is to keep a bandage on a 
restless child. When, early in 1916, I moved to New- 
castle to take charge of the construction of one of the 
next three rigid airships (sister ships) as soon as oppor- 
tunity offered, and with the much valued concurrence 
of the resident inspector, I went into the matter of 
finding a form of rivet that could be closed properly. 
This we succeeded in doing, and the result was adopted 
in all three ships. 

If, in July of last year, the question of the advis- 
ability of altering the hull structure of R.101, 
mentioned by Colonel Outram in his letter to Mr. 
McWade (page 52, Report of Inquiry) as the only 
alternative to padding for preventing the puncturing 
and chafing of the gasbags by the framework, had 
been investigated and all the facts laid before Par- 
liament, can there now be any doubt that there would 
not have been any more serious objection raised to its 
being done than was raised the other day, after the 
failure of R.101 as an airship, when the Government 
announced their decision to continue the programme 
with R.100 ? But the necessary steps were not taken, 
as by that time all pretence of adhering to scientific 
method had been abandoned, and all concerned were 
trying, like Excelsior, to reach the peak of achieve- 
ment before the avalanche of outgoing expenditure 
swamped them. yours truly, 

F. D. Reyno.ps, 
Sometime Chief Draughtsman, Airship 
Department, Vickers Limited, 
Barrow-in-Furness, &c. 
Tellisford, near Bath, Somerset. 
May 27, 1931. 





THE Late Mr. Percy Brown.—-We regret to announce 
the death, after a short illness, of Mr. Perey Brown, vice- 
chairman and joint managing director of Messrs. David 
Brown and Sons (Huddersfield), Limited, engineers and 
machine-cut gear manufacturers, Park Works, Lockwood, 
Huddersfield. Mr. Brown, who passed away on June 1, 
at his home, ‘ Springfield,” Edgerton, Huddersfield, 
was also a director of the Société Frangaise des Procédés 
David Brown and Sons, a new Continental company 
formed for the manufacture of worm gearing in France. 
He was 53 years of age and was the son of the late Mr. 
David Brown, who founded the firm which bears his 
name in 1860. The concern, it may be mentioned in 
passing, was incorporated as a limited company in 1912. 
Mr. Perey Brown was intimately connected with this 
firm throughout his life, and took an active part in 
the development of gear design, particularly in connec- 
tion with the design and construction of machines for 
gear production. For many years a member of the 
Institute of British Foundrymen, Mr. Brown became 
a member of the Institute of Metals in 1916 and of the 








Iron and Steel Institute in 1918. 
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: THE PHILADELPHIA CommeErRcIAL Museum.—In addi- 
tion to its educational activities, the Philadelphia Com- 


from manufacturers in the United States and foreign 
countries. It also undertakes translation work, and the 


mercial Museum aims at developing the export trade of | annual report, which was issued recently, shows that a 


Philadelphia and of the United States. The foreign trade 


considerable number of letters and other commercial 


bureau of the museum issues literature dealing with | documents, aggregating upwards of 5,000,000 words, 


American products, and answers inquiries emanating 


were translated into and from 28 languages. 





THE LONDON SHOWROOM OF 
MESSRS. VICKERS LIMITED. 

THERE comes a stage in the development of a large 
firm, either through extensions of its range of manu- 
factures or by association with other concerns, or both, 
when its purchasing public fails to realise the full 
scope of the firm’s productive activities. A further 
contributory cause to such incomplete understanding 
is that when such a concern has distinguished itself 
for a length of time by particular excellence in one 
direction, the assumption is apt to be made that it 
specialises in that direction only. Especially is this 
the case with visitors from overseas, who, in spite of 
the efforts of the technical Press, are often found to 
retain preconceived and somewhat uninformed views 
of what a certain firm is capable of doing. In order 
to help to some understanding of what are its dis- 
tinctive products, the organisation of Messrs. Vickers 
Limited, which comprises more than 20 companies, 
opened, on May 29, an illustrative collection of these 
products in a new showroom at Vickers House, Broad- 
way, London, S.W.l. We give, on this page, two 
views of parts of the showroom which may be said to 
be of the nature of an engineering exhibition, educative 
in the technical sense to the firm’s possible clients and 
a valuable commercial asset to the concern itself. We 
do not propose to enumerate all the examples of British 
engineering skill to be seen in the display, but merely 
to indicate generally the variety that is to be found 
in it. 

Perhaps the best way of commencing is to refer to 
the products prominent in the views reproduced. In 
Fig. 1 is seen one of the manufactures of Messrs. 
Vickers (Aviation), Limited, Weybridge, in the partial 
erection of the “* Vildebeest ”’ coast-defence torpedo- 
carrying or day-bombing aeroplane. As will be seen from 
the figure, the machine is fitted with sighting, release, 
and carrier gear for bombs of various types and weights, 
and also carries a torpedo having an eight-cylinder radial 
engine and weighing, in firing condition, 1,610 lb. This 
latter is made by one of the Vickers group firms, 
viz., Messrs. Whitehead Torpedo Company, Limited, 
Weymouth. The machine is also equipped with the 
Vickers aircraft pilot’s gun, the Constantinesco syn- 
chronising gear, and the Vickers-Berthier observer’s 
gun, the last-named having already been described 
and illustrated in ENGINEERING, vol. cxxx, page 360 
(1930). The civil side of aviation is represented by a 
model of the Supermarine Rolls-Royce “8.6,” which 
won the Schneider Trophy of 1929, and established the 
world’s speed record of 357-7 miles per hour. This 
illustrates the products of Messrs. Supermarine Avia- 
tion Works (Vickers), Limited, Southampton. The 
principal object in Fig. 2 is one of the manufactures of 
the armaments and shipbuilding division grouped 
under Messrs. Vickers-Armstrongs Limited, and having 
their main works at Barrow-in-Furness. The photo- 
graph reproduced shows the Vickers-Armstrong 
75 mm. mobile anti-aircraft equipment which is claimed 
to be, for its power and weight, the most accurate 
gun existent. Its maximum range is 15,200 yards 
horizontal and 30,300 ft. vertical. A full-size model of 
the Vickers-Armstrong 75 mm. field gun with a trans- 
portable firing platform is also shown. This combines 
the qualities of an anti-tank gun and a field gun. It has 
a maximum range of 12,000 yards and fires a projectile 
of 14-33 lb. weight. 

A number of small types of armament are also 
shown, amongst which we may mention the Vickers 
Pedersen self-loading rifle which was described in 
ENGINEERING, vol. cxxx page 665 (1930). An inter- 
esting exhibit to many engineers, in view of the secrecy 
surrounding it during the war, is the Paravane mine- 
mooring cutter, while several partly sectioned mines of 
different types, and depth charges, are also shown, 
together with shells, fuses and cartridge cases of various 
patterns and calibres in different stages of manufacture. 
The shipbuilding activities, with which the name of 
Vickers-Armstrongs is most generally connected, is 
represented by some beautiful models of both warships 
and vessels for the mercantile marine, and this method 
of illustration has also had to be adopted for the larger 
products of the firm in general engineering. Out- 
standing examples among these, are a complete 
cement plant with reflex kilns and pulverised-coal firing, 
having an output of 250,000 tons per annum ; a model 
of a 30-ton coal hoist with the Norfolk wagon-clearing 
spade; and a working model of the Vickers-Gill axial 
flow pump. Other models illustrate plant for docks, 
harbours, bridges, collieries, and railway and steel 
works. Examples of extruded metals, rolled sheets, 
strip, pressings, castings, high-pressure cylinders and so 
forth, are distributed in various places. 

In two other directions again, Messrs. Vickers- 
Armstrongs are represented. Thus there are examples 
of tracked vehicles and collapsible boats. The first 
includes an armoured fighting machine, the Carden- 
Loyd machine-gun carrier, the standard carrier of the 
British Army, and an adaptation of it for commercial use, 
for example, for transport work over difficult country, a 
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useful feature being its capacity for turning in its own 
length. The second includes examples of the Vickers- 
Armstrong-Straussler folding boat pontoon for rapid 
bridging, a folding speed boat weighing only 120 lb., 
and a folding seaplane tender. Miscellaneous 
exhibits include the Pyramid hardness testing machine ; 
cardboard-box making machinery ; sporting guns and 
rifles; a projection microscope; a Marconi wireless 
installation, a Vickers-Schilovsky directional indicator, 
Laryngaphone apparatus, and a special Siddeley engine, 
all for the internal equipment of tanks; and some special 
machines and high precision gears made for individual 
clients. The English Steel Corporation, Limited, which 
comprises the old interests of Vickers, Armstrong- 
Whitworth, Cammell-Laird, Taylor Brothers and 
Industrial Steels, Limited, are represented by appro- 
priate interesting exhibits, as are also the groups of 
interests now included under the title Messrs. Metro- 
politan-Cammell Carriage, Wagon and Finance Com- 
pany, Limited. 

Further, less definitely co-ordinated firms in the 
Vickers organisation are Messrs. Cooke, Troughton 
and Simms, York, makers of optical instruments ; 
Messrs. British Separators, Limited, York, manufac- 
turers of the “‘ Vickcen” oil purifier; Messrs. Loco 
Rubber and Waterproofing Company, Limited, Glasgow, 
who make mechanical rubber goods, insulating mater- 
ials, &c.; Messrs. Robert Boby, Limited, Bury St. 
edmunds, makers of malting and brewers’ machinery, 
flax machinery, &c.; Messrs. Variable Speed Gear, 
Limited, Elswick Works, Newcastle-on-Tyne ; Messrs. 
The Thames Ammunition Works, Limited, Dartford ; 
and Messrs. Vickers Train Lighting Company, Limited, 
London. The products of the last three firms are suffi- 
ciently indicated by their titles. All have something 
interesting on view at the showroom, which is also 
equipped with a kinematograph room, and a well- 
stocked technical library containing brochures in 
English, French, German and Spanish, relating to the 
principal manufactures of the organisation, as well as 
other information likely to be of interest to visitors from 
abroad. We understand that it is the intention to keep 
the showroom up to date as new products, or notable 
variations of existing ones, become available. 








INTERNATIONAL ILLUMINATION 
CONGRESS. 


Tue International Illumination Congress, which is to 
take place for the first time in Great Britain from 
September 2 to 19 next, is being organised by the 
National Illumination Committee of Great Britain and 
the Illuminating Engineering Society, and will be held 
under the auspices of the International Commission on 
Illumination. The latter body may really be said to 
date from 1900, when a meeting of members of the gas 
industry, which was held in Paris, passed a resolution 
expressing the view that it was desirable that exact 
information on the illuminating power of the burners 
used for incandescent lighting should be obtained, and 
appointed an International Committee to determine the 
rules for making photometric observations on these 
burners. A Commission, consisting of 18 members 
and representing nine countries, was appointed and held 
their first session in Zurich in 1903. At this meeting it 
was recommended that the investigations of methods for 
eliminating the difficulty of comparing lights of different 
colours should continue, and that France, Germany and 
Great Britain should each determine the relative powers 
of the standards of light used in those countries, so as 
to settle their relationships. At the second Zurich 
meeting, which was held in 1907, the wish was expressed 
that, in the interests of photometry, the researches into 
the fusing point of platinum should be pursued, while in 
1911 it was agreed that the measurement of calorific 
value should replace illumsnating power as a criterion 
of the quality of gas. In the meantime, a common unit 
of candle-power had also been agreed upon. 

In spite of these two conspicuous achievements, it 
was, however, felt that the basis of the Commission’s 
work could be broadened with advantage to the lighting 
industry as a whole, and, at the Turin Electrotechnical 
Congress in 1911, a resolution was passed that the 
time was ripe for the formation of a body to study all 
systems of lighting and the cognate technical problems. 
As a result,the International Com nission on Illumination 
was founded, and held its first session in Berlin in 1913 
under the chairmanship of Professor Th. Vautier, 
who had been President of the International Commission 
on Photometry since its inauguration. The main 
object of this body is to provide an international form 
for all matters relating to the science and art of illumina- 
tion, and it carries on its work through National Com- 
mittees, of which there are at present 13, control being 
vested in a representative executive committee with 
an administration consisting of the President, Honorary 
Treasurer, and Honorary and General Secretaries. 
Owing to the war, the Commission was not able to 
start its work until 1921, when a meeting was held 
in Paris. This meeting, which was attended by 


twenty-one delegates from four countries, agreed on 
definitions of luminous intensity, luminous flux and 
illumination. The units in which these quantities 
should be measured, were also defined. In addition, 
technical sub-committees were appointed to consider 
heterochromatic photometry, definitions and symbols, 
factory and school lighting and automobile headlights, 
Two new technical committees were set up in 1924. 
when a meeting was held in Geneva, and these were 
increased to 15 at the meeting at Bellagio in 1927. 
The subjects dealt with in this way were: Definitions 
and symbols, vocabulary, automobile headlights, 
factory and school lighting, heterochromatic photo- 
metry, street lighting, coloured glass for signal purposes, 
diffusing materials, photometric precision, photometric 
test plates, classification of light distributions, daylight 
illumination, glare, cinema lighting and colorimetry. 
At the meeting held at Saranac Inn, N.Y., in 1928, four 
further committees dealing with traffic-control signals, 
lighting education, applied lighting practice and avia- 
tion lighting were set up, and, as at the earlier gathering, 
numerous papers dealing with various aspects of this 
very wide subject were presented for discussion. 

As regards the future, it is generally agreed that one 
function of the International Commission on Illumina- 
tion is standardisation. Units of luminous intensity 
and a standard nomenclature on illumination have 
already been established while, in addition, a table of 
values of the visibility factor has been adopted. 
It is desirable, however, that there should also be 
international agreement on the fundamental bases of 
illumination and on illumination legislation, as well as 
standardisation of illumination materials, and it is 
along these lines that the committees are working. 
In addition, the collation of the results of the researches 
which are taking place in many countries is required, 
and finally, there is the important problem of educating 
public opinion in the value of good lighting. In fact, 
this is all work that must be done if the progress of 
illuminating engineering is not to be retarded. 

The offices of the International Illumination Congress, 
1931, are at 32, Victoria-street, London, 8.W.1, the 
Honorary General Secretary being Colonel C. H. 8. 
Evans. 


CONTRACTS. 

Messrs. The Moss Gear Company, Limited, Crown 
Works, Tyburn, Birmingham, have secured orders for 
377 worm reducing gears from an industrial concern in 
this country, and for 42 double-helical reducing gears for 
a firm abroad. 

Messrs. Brown Brothers and Company, Limited, Rose- 
bank Tron Works, Edinburgh, are constructing the steer- 
ing gear for the new Cunarder building at Clydebank by 
Messrs. John Brown and Company, Limited. Among 
the auxiliary parts for the steering gear, the pumps are 
being supplied by Messrs. Vickers-Armstrongs Limited, 
and the electric motors by Messrs. Laurence Scott and 
Company, Limited, both of which firms are acting as 
sub-contractors to Messrs. Brown Brothers and Com- 
pany. 

Messrs. Crossley Brothers, Limited, Openshaw, Man- 
chester, have secured orders for a five-cylinder 325-b.h.p. 
Diesel engine for driving an alternator, from the Brid- 
port Electricity Works, Dorset ; a three-cylinder engine 
tor the Dinmoor Park Quarries, near Beaumaris, Angle- 
sey, of Messrs. The Minerals Construction Company, 
Limited ; and a three-cylinder unit for electric-generator 
drive at the Government boot factory at Carlow, Irish 
Free State. 

Messrs. The Westinghouse Brake and Saxby Signal 
Company, Limited, 82, York-road, King’s Cross, London, 
N.1, have received orders from Messrs. The Associated 
Equipment Company, Limited, Southall, for 58 vacuum 
servo brake sets for Regent omnibuses, which they are 
building for the Birmingham Corporation; and from 
Messrs. Ransomes, Sims and Jefferies, Limited, Ipswich, 
for 10 pressure brake sets for trolley omnibuses for the 
Nottingham Corporation. 











THE Newcomen Socrety.—The summer meeting 
of the Newcomen Society will be held in Sheffield from 
June 11 to 13. On the first day, visits will be paid to 
Sheftield University, to inspect relics of the old Wortley 
Iron Works ; to Messrs. Wilson’s snuff mills ; to Weston 
Park Museum, to inspect old Sheffield cutlery and 
wrought ironwork ; to Elsecar, tosee Newcomen pumps ; 
and to the works of Messrs. B. Huntsman, Limited, 
founded by Benjamin Huntsman who originated the 
crucible process. A dinner will be held at the Grand 
Hotel, Sheffield, at 7.30, on the evening of June 11. 
Afterwards, a paper entitled, ‘‘ John Curr, Pioneer of 
Iron Tram Roads for Mines,” will be read by Mr. F. 
Bland. On Friday, June 12, visits will be paid to Rivelin 
Valley, to inspect methods of employing water power ; 
to Messrs. Tyzack’s Works at Wadsley Bridge, to see a 
tilt hammer used for forging scythe blades ; to the works 
of Messrs. George Wostenholm and Sons, to witness the 
hand forging, &c., of knives; to the works of Messrs. 
J. and W. Ragg, Limited, to see hand scissor forging ; and 
to the showrooms of Messrs. Joseph Rodgers and Son. 
A motor trip into Derbyshire is being arranged for 
Saturday, June 13. The honorary secretary of the 
Society is Mr. H. W. Dickinson, The Science Museum, 





South Kensington, London, S8.W.7. 





THE ENGINEERING IMPORTS OF 
BRAZIL. 


In view of the recent political upheaval in Brazil, 
an element of uncertainty is introduced into any con- 
sideration of the trading conditions with the country, 
but, nevertheless, a review of those conditions over 
recent years is likely to be of value. No immediate 
or radical change in the imports and exports of the 
country need be anticipated, and in view of the particu- 
lar interest in South American trade now being taken 
by many British engineering firms, a study of the recent 
report on “‘ Economic Conditions in Brazil,” by Mr. 
J. Garnett Lomax, of H.M. Embassy at Rio de Janeiro, 
is likely to be both of interest and profit. The report, 
which is published by H.M. Stationery Office for 
the Department of Overseas Trade, states that the 
country experienced a set-back in its exports during the 
first nine months of 1930, as compared with those of the 
corresponding period of the previous year. Actually, 
the total value fell from 72,100,000/. to 54,600,000/., 
though the tonnage exported rose by about 15 per cent. 
In spite of these figures, the value of the exports of some 
of the commodities, as well as their bulk, increased ; 
the fall in the financial returns was entirely due to the 
low prices obtainable for coffee. In terms of production, 
the Brazilian position was such that it must be regarded 
as progressive, particularly in such items as animal 
products, rice, sugar, fruit, and vegetable oils, which 
may eventually compensate for the loss of national 
wealth from coffee. 

With a reduction in purchasing powers, the imports 
naturally fell, the total drop in the nine months prior 
to the revolution being 23,700,000/., or 35-7 per cent. 
of the total importation of the corresponding period 
of the previous year. The loss to United Kingdom pro- 
ducers was approximately in the same proportion, for 
in the part of the two years referred to, the British 
exports to Brazil fell from 9,000,000/. to 6,200,000/. 
This was quite creditable as compared with the loss of 
50 per cent. by the United States and 40 per cent. by 
Germany. The trade mission led by Lord D’Abernon 
in the autumn of 1929 did much to convince Brazilian 
interests of the desirability of fostering closer economic 
relationship between the United Kingdom and Brazil, 
and turned the attention of many exporters to the possi- 
bilities of the market. Sheffield industries sent out a 
representative group of experts, with Mr. A. K. Wilson, 
the Master Cutler, as their leader, to study the trade 
requirements in their products. Further, an intensive 
study of the cotton market in the territory was made 
recently by travelling scholars under a scheme inaugu- 
rated by a large Manchester exporting house; a report 
on this investigation has been published by the Man- 
chester Chamber of Commerce. All such activities are 
helpful in the development of trade, and, if followed up 
by visits of the representatives of the great industrial 
concerns or exporters, may do much to improve the 
trading position. 

Taking the returns of imports for the years 1928 and 
1929 as the index, the British position in regard to 
iron and steel has been well maintained, though there 
was a diminution in the figures for steel plates. The 
United States has the major portion of the trade in 
railway equipment, and also in motor vehicles, in which 
latter-mentioned market all other countries have 
apparently to content themselves with but 1 per 
cent. of the imports between them. Textile machinery 
during the period was purchased from Great Britain 
and Germany, the latter country obtaining an increasing 
share of a diminishing market. Cranes were obtained 
mostly from the United Kingdom, and half of the im- 
ported requirements of boilers were the products of 
British works. An interesting market to United King- 
dom producers is that in electrical plant and apparatus, 
including cables and wire, where increased participa- 
tion in an expanding market may be recorded. Coal 
was imported to the extent of 2,000,000 tons, and of 
this, British mines supplied 90 per cent. 

Within the Republic there are now about 20,000 
miles of railway, and further extensions are in progress. 
Road-making and reconstruction were, however, the 
outstanding features in the development of transport 
facilities in the period under review. At the end of 
1928, there were 12,100 miles of first-class roads and 
52,450 miles of second-class roads. The latter were 
suitable for motor traffic at all seasons, while the former 
were of modern construction of concrete or were sur- 
faced with tar or asphalt. The State and municipal 
authorities are actively prosecuting road-development 
schemes, which foreshadow a great increase in the 
markets for road-making machinery. 








Mavork AND CoULSON TRAVELLING STUDENTSHIP.— 
The Council of the Institution of Mining Engineers 
has awarded the Mavor and Coulson Travelling Student- 
ship for 1931, the value of which is 300/., to Mr. J. K. 
Coultas. The successful candidate is required to devote 
one year to the special study, by underground investi- 
gations, of the methods practised in the mining of coal 





in this country, the Continent and North America. 
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LABOUR NOTES. 


TxHE Shipbuilding Employers’ Federation announces 
that it has been decided to revive the office of perma- 
nent vice-president of the Federation, a position 
formerly held by Sir Andrew Duncan until he left the 
industry to become chairman of the Central Electricity 
Board in the early part of 1927. Mr. John S. Boyd, 
M.A., LL.B., who has been secretary of the Federation 
since that time, has now been appointed permanent 
vice-president. Mr. Alexander Belch, who has been 
associated with the Federation for twenty years and 
has recently been deputy-secretary, has been appointed 
secretary. 





Since joining the staff of the Shipbuilding Employers’ 
Federation in 1927, Mr. Boyd has acted as a represen- 
tative of the shipbuilding industry on several industrial 
bodies, including the National Confederation of 
Employers’ Organisations. He is a member of the 
Grand Council and Executive Committee of the 
Federation of British Industries, and was one of the 
shipbuilding representatives dealing with the Melchett- 
Turner report on the new industrial arrangements, 
which laid the foundation for joint consultation between 
the Federation of British Industries and the National 
Confederation of Employers’ Organisations on the one 
hand and the General Council of the Trade Union 
Congress on the other. He is a member of the Fiscal 
Policy Committee of the Federation of British Indus- 
tries, and on several occasions, through the National 
Confederation of Employers’ Organisations, has repre- 
sented British employers at International Labour Office 
conferences at Geneva. Before coming to the ship- 
building industry, Mr. Boyd occupied several important 
posts in connection with industrial negotiations on the 
railways. He was a member of the Central Wages 
Board for Railways, and was also identified with the 
work of the National Council of Port Labour Employers. 
He is a native of Kilmarnock and a graduate of Glasgow 
University. 





Mr. Belch, the new secretary, came to London with 
Sir Andrew Duncan as the latter’s chief assistant when 
the Shipbuilding Employers’ Federation was reorganised 
and its headquarters removed to London. He received 
his early training in industrial negotiations with Messrs. 
Biggert, Lumsden and Company, Glasgow, with whom 
he gained experience in the conduct of the affairs. of 
employers’ organisations in connection with ship- 
building and ship-repairing, marine and general engi- 
neering, bridge-building, chemical and other industries. 





At the sitting, in Blackpool, on Thursday of last week 
of the Amalgamated Engineering Union’s National 
Committee, Mr. W. Pitt (London) moved that the 
Executive be instructed to take a ballot vote of the 
members on the question of giving notice to terminate 
all agreements with the Engineering Employers’ Fede- 
ration. He said that since the resolution was sent in 
several months ago the circumstances had changed, 
and he expressed the hope that an amendment would 
be moved instructing the executive to terminate all 
agreements if the employers attempted to impose the 
conditions outlined in their proposals. An amendment 
was moved by Mr. H. Davies (Kent) instructing the 
Executive to terminate all agreements with the 
Employers’ Federation, should the employers attempt 
to impose their original proposals. The President 
(Mr. Hutchinson) asked if the amendment meant that 
in the event of the employers attempting to introduce 
conditions less favourable than those put forward by 
the unions’ Negotiating Committee, even although these 
conditions were better than their original proposals, 
all agreements were to be terminated. Mr. Davies 
said that it did. The amendment was carried by 
36 votes to 2, and became the substantive motion. 





A further amendment moved by Mr. Hinshelwood 
(Glasgow) was to the effect that all agreements should 
be terminated if the employers attempted to worsen 
engineers’ conditions. It was defeated by 34 votes to 
six, and the amendment by Mr. Davies, as a substantive 
motion, was carried unanimously. 








A composite resolution was moved instructing the 
Executive to take the initiative in an agitation for the 
establishment of a 42}-hour week and the elimination 
of overtime with a view to absorbing the unemployed. 
An amendment was moved to substitute in the resolu- | 
tion “a 40-hour week” for ‘“‘ a 42}-hour week.” The | 
amendment was carried by 28 votes to 12, and became | 
the substantive motion. Mr. Gilks (Kent) then moved | 
an amendment instructing the Executive to take the | 
necessary steps to secure a shorter working week at the | 
earliest possible moment. It was defeated by 34 votes | 
to six, and the resolution, as amended, for a 40-hour 
working week and the elimination of overtime, was 
carried unanimously. 


On the following day, attempts were made to re-open 
the question of counter-demands by the unions to the 
proposals of the employers for an extension of hours 
and a reduction of overtime rates. The Standing Orders 
Committee recommended that, having regard to the 
decisions already arrived at on the employers’ proposals, 
resolutions on the agenda relating to applications for 
wage increases, reductions of hours, and abolition of 
overtime, should not be moved. This was challenged, 
but Mr. Pitt, the chairman of the Standing Orders 
Committee, pointed out that the conference had laid 
down its policy on the employers’ proposals, and 
future negotiations would be decided by the next step 
taken by the employers. The Standing Orders 
Committee’s report was accepted. 


Mr. H. Taylor (Southport) moved :—“‘ That, in view 
of developments of rationalisation and the consequent 
serious displacement of labour, the Executive should 
again raise the question of the limitation of apprentices 
and youths, and the right to negotiate for them with the 
Engineering Employers’ Federation.’”’” The resolution 
was carried unanimously. 





The annual report of the National Union of Railway- 
men states that on December 31 last the organisation 
held cash and securities to the value of 1,296,857. 
12s. 5d.—an increase of 94,759]. 6s. 7d. compared with 
the position at the end of 1929. The total income from 
all sources amounted to 580,196]. 17s. 7d., compared 
with 544,3541. 3s. 1ld. in 1929, and the total expendi- 
ture to 420,442/. 10s. 9d., compared with 385,094/. 12s. 
in 1929. In 1929, Mr. Cramp points out, out-of-work 
benefits amounted to 12,620]. 17s. 7d. with no payment 
on account of strikes, whereas in 1930, 47,2341. 19s. 10d. 
was paid to unemployed members, and 9,087]. 18s. 4d. 
to members on strike. The General Fund deficit has 
been reduced to 176.9561. 19s. At the close of the 
industrial upheaval of 1926, during which 629,1791. 
lls. 8d. was paid as out-of-work benefits and 
935,086]. 17s. as strike pay, there was an adverse 
balance of 746,933/. 183. ld. Mr. Cramp considers it 
“safe to predict that at the end of 1932 this fund will 
no longer be in debt.” Since the fusion in 1913, the 
National Union of Railwaymen has expended 8,435, 1231. 
17s. 7d., “the great buik of which has been returned 
to members in the form of cash benefits, whilst the 
balance has been utilised mainly on administrative 
expenses necessary to protect their interests.” 





At a meeting of the National Joint Council for Dock 
Labour, held in London on Tuesday, Mr. Bevin, on 
behalf of the men, read a reply rejecting the proposals 
of the employers. The employers submitted that, 
having regard to the obligations under clause 10 of 
the National Agreement, both sides were compelled 
to discuss the conditions of the industry as and when 
requested, in the event of due notice being given. In 
view of this, the employers stated that they were 
prepared to leave their proposals in abeyance pending 
discussion of the situation, but asked that the agree- 
ment should be given effect to, and a discussion on the 
problems of the industry take place without prejudice. 
The workpeople, therefore decided, in view of the 
terms of the agreement, to enter a discussion without 
prejudice. 

The weekly official organ of the International 
Labour Office at Geneva states that a further dispute 
appears to be imminent in the Rhenish-Westphalian 
metal industry. The costs of the industry were 
appreciably lowered by an arbitration award issued in 
June, 1930, which reduced wages by about 7} per cent. 
During recent months, the employers have been making 
efforts to secure a further reduction of wages and social 
charges. The wage agreement in force does not ter- 
minate until September 30, 1931, and the trade unions 
nsist on the inviolability of collective agreements and 
refuse absolutely to consider any alteration in wage 
scales so long as the agreement is in force. The em- 
ployers are consequently now endeavouring to lower 
costs by a reduction of social charges, and on May 31 
terminated the agreement regulating general conditions 
of work. The demands formulated by the employers 
include a reduction in annual holidays, the curtailment 
of various allowances and severe cuts in piece rates. 
By these means the employers hope to reduce their 
labour costs by about 5 per cent. The number of 
workers affected is approximately 200,000. 





A dispute is also in progress, it is added, between the 
employers and the salaried employees, whose earnings 
have just been reduced, by an arbitration award, to the 
extent of from 10 per cent. to 15 per cent. The em- 
ployees have rejected the award, and it has not up 
to the present been made binding. The number of 
employees involved is about 28,000. 





The National Union of Sheet Metal Workers and 
Braziers, at its biennial conference in Blackpool, adopted 
a resolution protesting against the training of un- 
employed as sheet-metal workers, on the ground that 
there were already available more sheet-metal workers 
than the industry required. 


It is announced that the Executive Council of the 
Tron and Steel Trades Confederation has decided not 
to appoint a president in succession to Mr. John 
Hodge, who has retired, but to place the responsibility 
of chief administrative officer on Mr. Arthur Pugh, the 
General Secretary. In future, a chairman and a vice- 
chairman are to be appointed annually, the chairman 
for the current year being Mr. Lincoln Evans (South 
Wales), and the vice-chairman Mr. T. B. Pugh (Middles- 
brough). Bailie James Walker, M.P., is Political 
Secretary of the Confederation. 








At May 18, the numbers of persons on the registers 
of employment exchanges in Great Britain were 
1,840,562 wholly unemployed, 550,907 temporarily 
stopped, and 115,468 normally in casual employment, 
making a total of 2,506,937. This was 25,574 less 
than a week before, but 747,477 more than a year 
before. Of the total number, 1,837,941 were men, 
66,245 boys, 549,481 women, and 53,270 girls. 





The Times’ correspondent at Geneva states that on 
Monday, the committee of the International Labour 
Conference on Hours of Work in Coal Mines, after a 
detailed discussion, accepted the clause in the draft 
convention prepared by the International Labour 
Office providing for a maximum of 7} hours in the 
mine and for revision of this limit within five years. 
The employers’ group had proposed an 8-hour and 
the workers’ group a 7-hour day, with the possibility 
of revision within three years instead of five. All 
three amendments were rejected. 





Yesterday, committees of the Mining Association 
and the Miners’ Federation of Great Britain met in 
London, to continue the discussions on hours of work 
in view of the lapsing, in five weeks’ time, of the Acts 
suspending the Seven Hours’ Day Act. 





Representatives of the Engineering and Allied 
Employers’ National Federation and representatives of 
the engineering trade unions were again in touch 
yesterday, and discussion took place regarding the 
new working conditions proposed by the employers. 
In the early forenoon the.men’s representatives were 
at the headquarters of the Employers’ Federation, 
and in the afternoon a conference of union executives 
took place. To-day, the Shipbuilding Employers’ 
Federation are to lay before the shipyard trade unions 
their proposals for reducing costs in the shipbuilding 
and shiprepairing industries. 





According to the Riga correspondent of The Times, 
the Soviet authorities have re-introduced the eight-hour 
working day, after several months of experiment with 
various periods between seven and eight hours. In 
official language the new system is explained as seven 
hours of ordinary work and one hour “ compulsory 
practice’ daily to improve each worker’s technical 
qualifications. The change has been made first in the 
various branches of the metal and machine industries, 
and will gradually extend over the whole field of 
industry. The authorities represent the reform, the 
correspondent states, as being made in response to 
appeals from the workers themselves, who, it is said, 
since May Day have been clamouring for permission to 
put in an extra hour daily. The Soviet press says 
that as some would-be idlers might have objected to 
this extra voluntary hour, even though it was intro- 
duced for their advantage, it was necessary to yield 
to the demand of the great majority of workers in the 
various factories and make the “‘ eight hour ” day com- 
pulsory. 





In the course of an address delivered at the annual 
conference of Trades Councils, held in London, on 
Saturday last, Mr. Citrine, the General Secretary of 
the Trades Union Congress, alluded to the withdrawal 
of the Trade Disputes and Trade Unions Bill. The 
General Council felt, he said, that it would be better 
to wait for an opportunity to restore the pre-1927 
position, rather than to proceed with a measure so 
mutilated by opponents as to make it even more 
restrictive than the 1927 Act itself. 





The conference of Trades Councils passed the 
following resolution :—‘‘ This conference, believing 
that no permanent solution of the unemployment 
problem can be reached whilst industry remains in 
private hands, requests the Trades Union Congress 
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General Council to approach the Nationa! Labour 
Party with a view to joint efforts being made to secure 
the nationalisation of all essential industries at the 
earliest possible moment.” It also condemned the 
establishment of training centres for the adult un- 
employed as being contrary to the best interests of 
the Trade Union movement, and decided to ask the 
Ministry of Labour not to proceed further with the 
development of these centres, but to move on the lines 
of encouraging the existing apprenticeship system, 
recognised by the leading employers and the trade 
unions concerned. 








CATALOGUES. 


Lubrication.—A new edition of their pamphlet on the 
grooving of plain horizontal bearings has been issued by 
Messrs. Vacuum Oil Company, Limited, Caxton House, 
Westminster, London, S.W.1. 

Marine Oil Engines.--A new list of vertical marine 
oil engines, and with reversing gear, from 2$-h.p. to 
200 h.p., is to hand from Messrs. The Hamworthy 
Engineering Company Limited, Poole, Dorset. 

Canister-Capping Machine._-An automatic canister- 
capping machine for slip-on lids, with an output of 80 
to 100 per minute, is described in a catalogue received 
from the makers, Messrs. Perkin and Company, Limited, 
Whitehall-road, Leeds. 

Reducing Valves.—A list of reducing valves, to hand | 
from Messrs. George Clark and Sons (Hull) Limited, | 
Waterhouse-lane, Hull, shows 13 sizes ranging from 4-in. | 
to 6 in, bore, made to suit either saturated or super- 
heated steam. 

Driving Belts.—Messrs. Smith and Grace Screw Boss 
Pulley Company, Limited, Thrapston, have sent prices 
and dimensions of their endless Vee ropes, pulleys and 
complete drives, also of their Bee-flat drive, in which the 
rope runs in grooves on the small pulley and on the flat 
rim of the large pulley.. On a 3} to L ratio drive the 
frictional grip is equal on both pulleys. 


Electric Motors.-A new list of motors to hand from 
Messrs. Brook Motors Limited, Huddersfield, is very 
well arranged to show all the particulars of single-phase 
and polyphase machines of the squirrel-cage and _ slip- 
ring types for a frequency of 50 cycles and pressures up 
to 600-volts. There are also illustrations to show the 
external forms of motors and starters of various types. 
All motors in this list are classed as industrial, and the 
horse-powers range from | to 200, 








Form-Turning Lathe.—We have received, from Messrs. 
Monarch Machine Tool Company, Sidney, Ohio, U.S.A., 
a catalogue of their Monarch-Keller form-turning lathe 
in which the path of the turning tool is determined by a 
tracer working with a template. The template may be a 
thin steel plate cut to the shape to be produced. The 
lathe can be used for the production of such articles as 
lens-grinding dies, glass-bottle moulds, spinning chucks, 
punches and dies for hollow-ware, and many others for 
which curved surfaces are required. 

Machine Tools.—Messrs. Burton, Griffiths and Com- 
pany, Limited, Montgomery-street, Sparkbrook, Birming- 
ham, have sent us some new catalogues issued by 
American firms for whom they are agents. These include 
a catalogue of high-production turret Jathes made by 
Messrs. Gisholt Machine Company, Greenerd arbour 
presses made by Messrs. Edwin E. Bartlett Company, 
arbours made by Messrs. Kearney and Trecker Corpora- 
tion, and milling-machine attachments made by Messrs. 
Porter-Cable Machine Company. The illustrative aud 
descriptive matter is clear and ample in all cases. 








Condensers.—The catalogue of condensers issued by 
Messrs. C. H. Wheeler Manufacturing Company, Phila- 
delphia, Pa., U.S.A., gives a full account of current 
American practice in this branch of engineering, with 
illustrations of many condensers designed and installed 
by the company in recent years. After describing jet and 
barometric condensers considerable space is devoted to 
surface condensers. Particulars are also given of the 
necessary pumps and auxiliaries and of valves, expansion 
joints, spring support anc other special fittings. The 
treatment of the subject is very complete and will 
interest engineers in charge of large steam plants. 

Air Preheater—-A new catalogue describing their 
Carrier-Owen air preheater as applied to steam boilers 
is to hand from Messrs. Carrier Engineering Company, 
Limited, 24; Buckingham-gate, London, S.W.1. These 
preheaters are made from standardised parts in units to 
suit various boilérs, and line illustrations of the arrange- 
ment of a number of installations are given in the eata- 
logue. In some cases two currents of air are supplied, 
one passing through the fire from. below and the other 
over the fire, the temperatures of the two air currents 
being about 260 deg. F. and 460 deg. F., respectively. 
This preheater is of the plate type as distinguished from 
the tube type. 

Locomotives.—We have received the first of a 
house journal published by Messrs. Henschel und Sohn 
Aktien-Gesellschaft, Cassel, Germany, showing an in- 
teresting series of modern high-power steam locomotives, 
including one type with an exhaust-steam turbine drive 
on the tender. An illustration of the first locomotive 
built by the firm in 1848, for the Hessian Railway, 
is also included. The firm claims to be one of the oldest, 
by direct family association, in Germany, having a 
record of a contract for 12-pounder guns in the fifteenth 
century and regular records of business carried on since 
the seventeenth century. The firm also make electric and 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN THE PRICES OF METALS. 
(Specially Compiled from Official Reports of London Metal Markets.) 
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Nore.—In the diagrams, the figures plotted for tin and copper are the official closing cash quotations of the 
London Metal Exchange for ‘fine foreign’? and ‘‘ standard” metal, respectively. The prices shown for 


for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted for 
steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given, in the case of steel 
plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy section. The pig-iron 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
bottle, the contents of which vary from 70 lb. to 80 lb. The price of tin-plates is per standard hox, but in 
other cases the prices are per ton. Each vertical line in the diagram represents a market-day, and the horizontal 
lines represent 1. each, except in the case of the diagram relating to tin-plates, in which they represent Is. each. 
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oil-engine locomotives, and petrol-engine road wagons. 


LAUNCHES AND TRIAL TRIPS. 


* Carpiva,’’—Twin serew oil-tank motorship; tour- 
cycle single-acting Hawthorn-Werkspoor oil engines, 
supplied by Messrs. R. and W. Hawthorn, Leslie and 
Company, Limited, Newcastle-upon-Tyne. Launch, 
May 28. Main dimensions 450 ft. by 62 ft. by 34 ft. 
Built by Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Wallsend, for Messrs. The Anglo-Saxon Petro- 
leum Company, Limited, London. 


ENGINEERING TRAINING AND 
EDUCATION. 


Scholarships in Technology—The Manchester City 
Council is again offering a number of scholarships, 
tenable in the Faculty of Technology of the University 
of Manchester. Successful candidates are required to 
follow a full-time course leading to the degree of 
Bachelor of Technical Science in the Manchester 


“ Conus.”’-—-Twin-serew oil-tank motorship; four- Municipal College of Technology, and the matriculation- 
cycle single-acting Werkspoor Diesel engines. Launch, | examination certificate, or its equivalent, is an essential 





May 28. Main dimensions, 465 ft. by 62 ft. by 34 ft. | qualification. For students who have been engaged 

tosgag Mes = W gor lark oe eonag Belfast, | in industry, and who have attended part-time day or 
‘ — » rYlo-Sax aty: » , A 7 * 

or Messrs, the Anglo-Saxon Petroleum Company, | evening classes, the scholarships are of the value of 


Limited, London. 


THE STAFFORDSHIRE IRON AND STEEL INSTITUTE. 
The annual excursion of the Staffordshire Iron and 
Steel Institute will take the form of a visit to the National 
Physical Laboratory, Teddington, on June 24. The 
party will leave Snow Hill station, Birmingham, at 11.25 
a.m., arriving at Paddington at 1.40 p.m. The members 
and their friends will travel to and from Teddington by 
motor coach. On the homeward journey, the party 
will leave Paddington at 7.15 p.m., arriving at Snow Hill 
at 9.30. Members and visitors who desire to participate 
in the excursion should communicate with the secretary, 
Mr. 8. J. Astbury, 29, Galton-road, Warley, Birmingham, 
not later than June 18. 





1001. per annum, while for students leaving secondary 
or central schools, the value is 60/. Both classes of 
scholarships are tenable for three years. Further 
particulars may be obtained from the Registrar, The 
Municipal College of Technology, Manchester. 





Or Deposits rn SpAIn.—It has been reported recently, 
in the Informacion Espaiiola, that petroleum has been 
discovered in Spain. The national petroleum monopoly 
organisation has been carrying on explorations through- 
out the country for some time, and, although operations 
are still somewhat in the experimental stage, the results 
are said to be promising, a well near Burgos yielding a 
particularly good flow of crude oil. 
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GENERATOR WITH CONSTANT.SPEED WINDMILL. 


CONSTRUCTED BY MESSRS. HASLAM AND NEWTON, LIMITED, DERBY. 
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CONSTANT-SPEED WINDMILL FOR 
AIRCRAFT GENERATORS. 


Most commercial aeroplanes, and certainly all those 
employed on British air routes, are now fitted with 
wireless installations, the current supply for which is 
obtained from a small generator of streamline shape 
mounted outside the fuselage and driven by a windmill 
on the armature shaft. By this means, a separate 
prime mover is rendered unnecessary. and if, as is 
usually the case, the generator is mounted in the 
slip stream from the main propeller, a small propor- 
tion of the energy wasted by the latter is recovered. 
The obvious drawback to this method of driving the 
generator is that the speed of the windmill, and there- 
fore the generator voltage, varies with the speed of 
the aeroplane. Various methods have been employed 
to overcome this difficulty, such as varying the angle 
of the axis of the windmill to the slip stream, con- 
trolling the generator voltage by some form of regulator, 
and employing a centrifugally-governed clutch, none 
of which, however, is entirely free from certain practical 
objections, although we do not propose to discuss 
them now. The most satisfactory method of obtaining 
a constant generator speed so far devised appears to 
be the employment of a windmill in which the pitch 
of the blades is varied automatically, by means of 
centrifugal weights, so that the pitch increases as the 
speed of the aircraft, or the velocity of the slip stream, 
increases, and several types of windmill in which this 
principle is utilised have been placed upon the market 
from time to time. In some of these, however, con- 
structional complications have rendered it necessary 





to use only one blade, with a consequent loss of effici- 
ency and the introduction of unbalanced forces. 

A recent design of variable-pitch windmill which, 
we understand, has proved entirely satisfactory in 
service, is illustrated in Figs. 1 to 3 on this page, Figs. 
1 and 2 showing it mounted on the zenerator shaft, 
while in Fig. 3 it is shown separately, both complete 
and with the working parts dismantled. Both the 
windmill and generator are manufactured by Messrs. 
Haslam and Newton, Limited, of Derby, and are 
supplied by Messrs. Marconi’s Wireless Telegraph Com- 
pany, Limited, Marconi House, Strand, London, W.C.2. 
The particular generator illustrated has an output of 
180 watts at 1,350 volts and 7-5 volts when running 
at 3,500 r.p.m., and this speed is maintained practically 
constant, irrespective of the load, at air speeds ranging 
from 70 m.p.h. to 240 m.p.h. Its weight, complete, is 
28} lb., and that of the windmill alone is 2lb. The 
design of the generator calls for no particular com- 
ment, so that we shall confine our attention to the 
windmill which, it will be seen, is extremely neat 
and compact. It comprises a hub of ellipsoidal form, 
in which the pitch-varying mechanism is enclosed, 
and on :which the two blades are mounted on ball- 
thrust bearings in order to reduce the frictional resist- 
ance to turning to a minimum. The blades and blade 
holders are each single-piece forgings of aluminium 
alloy, machined to shape in the flat and afterwards 
twisted to give the required helical form. One of the 
blades and blade holders is shown on the left in Fig. 3, 
while on the right, the other blade is shown with the 
ball-thrust bearing in position, together with the 
screwed ring by means of which it is held in place 


we. 








in the hub. The blade is thus free to turn about its 
longitudinal axis, but is prevented from flying out- 
wards. 

The turning movement is imparted to the blades 
by a pair of weights, one of which, similar in appear- 
ance to a pinion, can be seen midway between the two 
blades in Fig. 3. These weights, which are splined 
externally, as shown, each fit into a correspondingly 
splined hole in the root of the blade, so that the weight 
can slide along the hole, without rotating, under the 
action of centrifugal force. The outward movement 
of the weight is, however, resisted by a helical com- 
pression spring, which is inserted in the splined hole 
before the weight, both spring and weight being held 
in place by means of a ring fixed by three set screws. 
This ring is shown in front of the weight in Fig. 3. A 
sleeve, into which the armature shaft fits, passes 
through the hub in a direction at right angles to the 
blades, and on this sleeve, which can be seen on the 
right in Fig. 3, is fitted a ring with two radial arms 
shown to the right of the weight in the illustration. 
The arms extending from the ring are cut with quick- 
pitch threads, and when the components are assembled, 
these arms fit into similarly threaded holes in the axes 
of the weights. 

It will now be clear that, when the speed of rota- 
tion of the windmill becomes sufficiently high, the 
weights will move outwards until the centrifugal 
force is balanced by the resistance of the springs, and 
that, in moving outwards, they will be caused to 
rotate on the threaded arms and to turn the blades 
with them, since the splines prevent relative rotational 
movement between the weights and the blades. If, 
after a constant speed of rotation has been reached, 
the air speed should increase, the speed of rotation 
of the windmill will tend to increase and the weights 
will move farther outwards, but, in doing so, will 
turn the blades so as to increase the pitch and thus 
prevent the speed of rotation from rising materially. 
Actually, with a constant load on the generator, the 
weights take up a radial position dependent upon the 
air speed, and in this way the pitch is increased as the 
air speed is increased, the speed of rotation being 
kept practically constant. Similarly, if the load on 
the generator should increase while the air speed 
remains constant, the weights will move inwards and 
reduce the pitch, so that, in this case also, there is 
no material variation in the speed of rotation. In 
practice, we understand, an almost isochronous condi- 
tion is maintained, by employing suitable damping in 
conjunction with the correct values for the weights 
and springs, which have been determined experi- 
mentally. 

The windmills are made in several sizes suitable for 
generators of different output capacities, and for an 
air speed range from 70 m.p.h. to 240 m.p.h. Each 
windmill is subjected to an overspeed test before 
delivery, and is also adjusted in a wind tunnel to run 
at the desired speed. The operation of the windmill 
is also tested with the generator in the wind tunnel 
over the required speed range, at no load and full 
load, to ensure that the regulation is satisfactory. 
In these routine tests, the generator is separately 
excited from a secondary battery to give a definite 
field strength, and the speed of rotation is determined 
by voltage measurements, the wind speed being shown 
by a standard Air Ministry type air-speed indicator. 
For checking purposes and for experimental work, 
the speed of rotation of the windmill in the wind tunnel 
is measured by stroboscopic means. 








PHYSICS IN RELATION TO THE 
DEVELOPMENT OF THE INTERNAL- 
COMBUSTION ENGINE.* 

By Aan E. L. Cuortton, C.B.E. 
(Concluded from page 712.) 


In the co-ordination and bringing up to date of 
previous research work, another committee on heat- 
engine trials was appointed by the Institution of Civil 
Engineers, and reported in 1927. An_ interesting 
introductory note was given by Wells, and a valuable 
comment, differing in some degree, was read, as a paper, 
by Sir Dugald Clerk in 1928. Turbulence as a con- 
trolling factor still maintained its popularity, and 
notwithstanding, perhaps, some over-statement and 
contrary explanations of its effects, when the high- 
speed engine with injected oil came into favour, its 
importance in its action on the oil sprays became even 
more prominent. Though turbulence was at first 
determined by Clerk on a mixture-charge engine, it 
appeared much earlier and in a more extreme form, 
with air alone, in the oil engine. It is doubtful, 
however, if the violent disturbance of the air charge 
was premeditated, or if what exactly took place was 
fully appreciated by its inventor. This was the 








* Lecture delivered before the Institute of Physics on 
Tuesday, May 19, 1931. Abridged. 
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second patent of Akroyd Stuart, in which the com- 
bustion chamber is divided into two by a partition, 
the two parts being connected by a relatively small 
orifice, which results in the forcing of the air charge 
from one side to the other during the compression 
stroke, whereby is set up a more violent turbulence than 
that arising from the speed through the inlet valves 
in the engines experimented with by Clerk. No 
recorded tests of such a nature were taken of engines 
built with such devices in the earlier years. They are 
not mentioned by Professor Robinson, who at that 
time was concerned with some other tests of the 
Akroyd Stuart engine. 

Akroyd Stuart’s intention, it is thought, was only 
to stratify the charge so as to prevent too early auto- 
matic ignition. This device of his, in the various 
forms which have been derived from it, had more 
effect on oil-engine design, particularly in the smaller 
sizes, than any other factor, and to-day it is almost 
essential, with relatively small cylinders, when running 
at high speed where the period of time allowed for 
combustion is so small that it is necessary to accelerate 
it by artificial means. The degree of turbulence in 
engines varies from below 200 ft. per second up to 
above 600 ft. per second. In the lower speeds, the 
turbulence is, in most cases, set up by the inlet valve, 
when the flow is of such a disturbed nature that it 
may be classified as disorderly, and, in other cases, 
notably two-cycle engines, when tangent inlet ports 
are employed, a rotary action is set up, the flow is 
more regular, and can be classified as orderly. At 
present, the relation between the two is not quite 
clear; neither are their exact movement of flow and 
reaction upon the oil jets. Normal turbulence is of 
the order of up to 300 ft. per second; above 400 ft. 
per second, it is usually of the forced or disorderly 
type from an Akroyd Stuart neck or throat. More 
research work is required to examine and compare 
the uniform factor. 

The Diesel oil engine occupies in the history of 
internal-combustion engine development by physical 
research, rather an isolated position. The high efficiency 
of the first engine is but little improved even to-day, 
and one can think of no other prime mover in which this 
has been the case. Development has been largely 
mechanical, in improved accuracy and design of detail, 
and in very large sizes as used in marine work. It is 
remarkable that but little research work with the 
true Diesel engine has been published. By the injec- 
tion of the fuel by air adequate turbulence was obtained, 
while its excellent combustion, and its high ratio of 
compression, secured it at once a degree of economy 
much in advance of contemporary types. Its isolation, 
however, was such that but little effect was felt in the 
design of other oil engines in this country; it was a 
close school of its own. On the other hand, steady 
progress was made with British designed engines using 
airless injection, having gradually rising ratios of 
compression and less and less surface left uncooled 
to provide the ignition temperature. A notable 
forward movement was the Vickers type airless sub- 
marine engine manufactured by many firms during the 
war. Thereafter followed a rapid development in the 
direction of speed of revolution, engines for the air 
and for the road calling for special features and light 
weights, features considered as impossibilities by the 
school of Diesel design. 

The advance of the airless type with the rise in 
speeds resulted in the initiation of an extraordinary 
amount of research work. This was at first concerned 
with the behaviour of a jet of oil representing an injec- 
tion nozzle when discharged through a small hole at 
high pressure. Very many different experiments have 
been carried out. Bird, in the Cambridge Engineering 
Laboratory, used a piece of apparatus in which were 
three plate-glass windows to observe the flame at the 
start of combustion, the hole used being square. He 
also used a kinematograph to assist in the examina- 
tion of the flame. The actual impact of an oil jet 
tried in different ways was examined by Riehm. In 
research on jets, the National Advisory Committee 
for Aeronautics of the United States has contributed 
a most varied, extended and valuable analysis, doing 
some good work in the kinematography of jet discharge. 
In the works test house, by mans of an oscilloscope, the 
exact action of a jet leaving a nozzle can be observed 
and the sharp shut-off at the end without after-dribble, 
a necessity for economy and good combustion, made 
sure of. This hydraulic action depends on the relative 
perfection of the apparatus; that is the supply pump 
and the cut-off valve. The behaviour of the nozzle 
has been examined both with intermittent pump action 
and from constant-pressure systems with timing valves. 
Many forms of nozzles of the open or closed types with 
single and multiple holes (pepper box), flat, annular, 
and with inward and outward opening valves, have 
also. been tested. 

Photographic readings have also been carried out by 
Sass in Germany on single jets. An ingenious method 
has been devised by de Juhasz for measuring the 





velocity of the spray by a stroboscope apparatus of two 
revolving discs. The research facilities at the Pennsyl- 
vania State College, where these tests were made, are 
organised to examine: (1) The physical properties, 
viscosity, specific gravity, elasticity, and surface tension, 
of the oil. (2) Nozzle, orifice area, shape and length. 
(3) Pressure of oil. (4) Pressure into which injection 
takes place. (5) Duration of spray. 

In the special apparatus devised for the National 
Advisory Committee for Aeronautics to determine 
turbulence effects on combustion-chamber form, two 
types, high forced, and low turbulence, are shown in 
Figs. 1 to 3. If the turbulence is low the spray must fit, 
so to speak, the combustion chamber to meet all the air 
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g.5. TORSIOGRAPH RECORDS SHOWING CRANK- 
SHAFT VIBRATIONAL AMPLITUDES. R 101 TORNADO 
EIGHT-CYLINDER DIESEL ENGINES. 
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possible. In the form shown in Figs. 2 and 3, the spray 
holes are in one plane. Fig. 4 shows the combustion 
chamber of the engines on R101, where a central 
nozzle with multiple radial discharge is used. In the 
forced-turbulence type (Akroyd Stuart) shown in Fig. 1, 
the speed of combustion can be so increased that a 
rate of pressure rise of 1,080,000 lb. per square inch 
per second has been obtained, which is stated to be 
three times greater than the optimum condition in a 
carburettor engine. 

Bird continued his work on the examination of jets 
and oil flow through nozzles, by examining the effect 
of turbulence, in which he used a rotating fan in the 
chamber coaxially with the jet, but outside it. This 
type of turbulence is orderly rotation round the cylinder 
with the flow across the jet. Sass also made experi- 
ments on the air movement of this nature in the 
charging of two-cycle engines. The movement in the 
combustion chamber of forced turbulence in relation to 
the oil jet or jets is not yet clear, but the effect is so 








much greater at the higher air speed that a less efficient 
atomisation can be used, and the speeding up of com- 
bustion has led to increased use of this type on high- 
speed motors requiring a clear exhaust. In work done 
on the size of the oil globules when the jet is broken 
up Sass suggested that to obtain good combustion 
30 per cent. of the globules should not exceed 0-0002 in., 
with 30 per cent. not over 0:0006 in., and none larger 
than 0-002. In the length and capacity of the fuel main 
from the injection pump to the sprayer, the important 
factor is found to be the length, and secondary vibra- 
tional discharges are possible when the conduit exceeds 
a certain length and bears a definite relation to engine 
speed. The lag period between the ending of compres- 
sion and the beginning of ignition has occasioned much 
discussion. 

Though a great amount of work has been done, 
there is still much to do in further ascertaining the 
action of forced turbulence on the jet, and in the 
determination of after burning. In high-speed engines, 
combustion goes on down the expansion stroke, lowering 
the efficiency, so much so that it may be, in certain 
conditions, the biggest missing quantity in the cycle. 
This inquiry is being made by sampling valves tapped 
into the combustion chamber to operate at any pre- 
determined point. In the examination of cylinder 
pressures at different points in the cycle, the special 
indicator devised by the Royal Aircraft Establishment 
has been very helpful. 
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In the practical development of the high-speed oil 
engine, many cylinders, to obtain high aggregate 
powers, have become inevitable, and with the high 
maximum cylinder pressures occurring, critical tor- 
sional vibrations of the crankshaft have often assumed 
very great importance. That of the engines for 
R 101, is a notable case investigated by Carter. The 
diagrams A, B, C and D, Fig. 5, are taken by the 
apparatus he used. An interesting comparison of 
four-throw and eight-throw crankshafts is given in 
Fig. 6. It is not always possible to move the major 
critical periods outside the running range by stiffening 
up the shaft, so dampers have been devised to choke or 
absorb the amplitude effects. 

Some brief reference to supercharging may be made, 


| as it offers a field for development in the future, particu- 


larly with the oil-injection engine. Originally, it was 
devised by Clerk, not specially to increase the mean 
pressure, but more to reduce the maximum flame 
temperature by diluting the charge, the larger engines 
at that time suffering from cracks in the combustion 
chamber, pre-ignition, &c., due to heat conditions. 
Improvement of material has, however, limited the 
use of the added air, so that to-day it is almost entirely 
a means of increasing the power output of the cylinders 
from the higher mean pressures made possible. In 
small cylinders, in this way, some extraordinarily high 
figures have been obtained ; thus, in the Schneider Cup 
engine, 200 lb. per square inch B.M.E.P., was reached, 
and in experimental work over twice that figure. This 
development opens out an increased possibility for the 
compound engine. In Clerk’s engine of this type, the 
transfer valve between the high and low-pressure 
cylinders was a source of trouble and heat loss, but 
better results can now be more hopefully expected with 
improved material and the transfer valve of piston or 
liner form, as this gives better cooling without undue 
loss of heat, short passages, and good effective area. 
Fig. 7, by Yeates, illustrates the development of oil 
engines from 1890 to 1930. 

The working cylinder was, in the early gas engines, 
always of cast iron. As pressures and temperatures 
increased, difficulties arose from cracking, and it was 
clear that the physical properties of the material must 
be modified in some way. At first, design was changed, 
and castings were made having expansible connections 
between parts working under different temperatures. 
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When growth in the casting became a trouble, due 
sometimes to too great a proportion of silicon, mixtures 
had to be changed to some degree and annealing 
processes explored before this was overcome. As 
engines grew bigger, even cast iron, under the heat 
stress set up due to the thickness of the walls, became 
insufficiently strong, and steel cylinders eventually 
became standard for all large engines. In smaller 
engines, cast iron was still used, but of a special nature, 
like Perlit; or, due to the addition of nickel, &c., 





castings were made wholly suitable to the much higher 


1g.6. COMPARISON OF EIGHT-CYLINDER 4- THROW, AND 
EIGHT-CYLINDER 8-THROW CRANKSHAFTS WITH CHART SHOWING 


RESPECTIVE CRITICAL PERIODS. (YEATES) 
8-CYL, new VIS-A-VIS CRANKSHAFT. 
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chrome alloys have been successfully introduced. The 
great need for the surface-hardening of parts for quick- 
running engines to resist wear has resulted in the 
invention of a system whereby, after treating special 
steel with ammonia gas, an extraordinary hardness is 
obtained. The Brinell-hardness figures range from 900 
to 1,100, equivalent to Shore scleroscope hardness of 
102 to 113. This appears to be of real benefit for the 
wearing parts of the high-speed engine, for the method 
is adopted for the cylinder liners also; in one case, 
after 30,000 miles no wear was recorded. 

There is no doubt but that 
the real limitation to the use of 
high-speed machinery depends 
largely upon the resistance to 
vibration and repeated loading 
of the material used, but more 
still on its resistance to wear. 
The advent of the aero engine 
tightened up all the measure- 
ments taken to ensure that ma- 
terial was to specification, &c., 
as the factors of safety could 
only be limited, as compared 
with the old lower pressure en- 
gines. Inspection became more 
and more intensive to ensure 
reliability and freedom from 
breakdown in the air. In high- 


speed machinery, successful ope- | 


ration depends primarily upon 
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the parts being constructed accu- 
rately to fine limits in all respects. 





Frequency of _ 


Without this, even if the mate- 
rial is of the requisite high class 
standard, failure will result if 
the accuracy is not extraordi- 
narily high, particularly in such 
parts as crankshafts, connecting 
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rods and pistons. This is well 
illustrated by the data given in 
Table III. 

It is rather to be regretted 
that more is not made of this 
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Fig.7. CHART ILLUSTRATING DEVELOPMENT OF OIL 
ENGINES FROM 1890-1930, SHOWING RISE IN 
COMPRESSION PRESSURES AND DECREASE IN FUEL 
CONSUMPTION. 
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stress conditions of high-compression engines. There 
is little doubt but that the progress in the development | 
of the engine was at times held up almost entirely | 
pending the production of more suitable materials. — 
In the very high speed engines of large output, 

metals of higher conductivity were inevitably called 
for, and those made use of are special aluminium alloys 
for pistons, cylinder covers, &c. In the forged state, | 
in particular, such materials give excellent results, 

Some progress has taken place also in the use of | 
magnesium alloys, from their low specific gravity, 
coupled with very good heat conductivity. Here again 
the forged conditions produce a much more lasting 
material than do castings. For crankshafts, connect- 
ing rods, &c., special steels have been developed with 
exceptionally high stress and impact values. For 
exhaust valves to resist the great heat, high nickel- 


fundamental factor of the suc- 
cessful engine. A department 
of mechanical imperfections of 
manufacture at the National Physical Laboratory would 
be not at all out of place, and by the dissemination of 
the knowledge obtained would, in the end, greatly 
increase the accuracy of mechanical products generally. 
A new range of instruments is coming into use to 
ensure this required degree of accuracy, and some of 
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TaBLe III.—‘“ Bristol’? Jupiter Aero Engine. 
Checks on Accuracy of Production. 
Master rod— Limits. 


. + 0-003 in. 
0 -0005 in. per 
inch. 


Rod centres of ae ‘se 
Relative parallelism of bores 


Big-end inside diam. ... mre ... + 0-0005 in. 
Variation in diameter and taper in 
big-end bore to be within ... .. 0-0002 in. 
Small-end inside diam. .-. + 0-0005 in. 
Wrist-pin centres ..- + 0-003 in. 
Wrist-pin bores sas ase ... + 0-0002 in. 
Relative parallelism of wrist-pin bores 0-0005in, per 
inch. 
Twist permitted between main bore 
and wrist pin , ; *e 0-001 in. per 
inch, 
Twist permitted between big-end and 
small end “ee an .. 0-001 in. per 
inch. 
Side float on crank pin 0-007 in. 
Crankshaft. 
Crankpin, diam. xy Ce ... — 0:0005 in. 
Crankpin diameter variation and taper to 
be within aad age ; 0 -0002 in. 
Shaft, diam. for main bearings and 
cam gear py daa ... — 0-0005 in. 
Crank throw aaa er --. + 0-005 in. 
Alignment of crank pin with main 0 -0005 in. per 
j inch length 


journals 
of crank pin. 


0 -0005 in. per 
inch length 
of shaft. 


Alignment of main shaft 


Variation in diameter of journal bear- 


ings to be within 0 -0003 in. 


the optical ones by Zeiss are very interesting. By such 
accuracy, we are enabled to carry successfully very 
heavy loadings in bearings at high speeds, as for 
instance, two tons per square inch on the piston pin, 
and one ton on the crankpin, while with the floating- 
bush type, P-V figures up to 100,000 have been 
reached, viz., more than twice those without it. The 
lubricating medium must, of course, always suit the 
conditions for which it is required, and must be properly 
applied. 

There is one form of internal-combustion motor not, 
so far, mentioned, i.e., the one using solid fuel, or coal 
dust. Some work is going on in Germany, ¢.g., a 
standard vertical-type engine is running, and Holzwarth 

















is continuing with a turbine using coal-dust fuel. This 
age is one of oil fuel, but this country is essentially a 
coal country—its industrial supremacy was built up 
on coal—yet, however, we spend over 40 millions a year 
on imported oil. Research work in the use of coal in 
prime movers is needed, and perhaps the National 
Physical Laboratory will lead the way. 


MODEL EXPERIMENTS ON THE 
RESISTANCE OF MERCANTILE 
SHIP FORMS : COASTER VESSELS.* 

By F. H. Topp. 

Iniroduction.—The present paper gives the results 
of some further methodical experiments made with 
models of which the lines conform to those of average 
coaster vessels. The term “coaster” is used to cover 
vessels up to some 2,000 tons gross employed in 
coastal trade or on short overseas voyages, such as 
those between this country and the Continent. These 
vessels are, in general, relatively much broader and 
of deeper draught than cargo ships designed for the 
ordinary overseas trade routes. In a paperf read by 

Mr. J. L. Kent the extreme forms of the series given 

had prismatic coefficients of 0-689 and 0-827, with a 


TABLE I.—Average Dimensions of Coasters. 

















ws ets” 
Average | Draught, in Feet. Ratio B 
Beam in 
Feet. |— es l = = 
(a) (b) (ec) | (d) (e) 
| nS 3 | 
53-5 — | 24-0 | 24-7 | — 7:47 
63-0 | 27-5 30-4 | 28-7 | 5-8-6-7| 6-34 
70-5 | 31-0 = 31-8 | 4-7-6-0 | 5-67 
722-3 | — 34°5 32-7 | — | 5-50 
82:5 | 35-2 — 36-8 | 4-65-5-1| 4-84 





The figures in columns (a) and (d) are taken from J. D. Calder’s 
paper. Those in column (b) are from Tank data on such ships, 
whilst columns (¢) and (e) show the proportions adopted for the 
“Pp” series of models of the present paper. All dimensions have 
been amended to apply to a vessel 400 ft. in length. 
midship area coefficient of 0-98. The same midship 
area coefficient and the same extremes of prismatic 
coefficient have been adopted in the present series, 
so that the forms at the limits of this new series 
compare with the extreme forms of Mr. Kent’s varying 
beam series. The variation of beam and draught 
with prismatic coefficient has been determined following 
the average values of various models tested in the 
Tank and those given by Mr. Calder.t These average 
values are given in Table I, together with the values 
adopted for the experiments. 

Series ‘‘ P”’ : Description of the Forms.—Six models, 
all with raised sterns, were run in this series. Their 
numbers, principal dimensions and coefficients are given 
in Table II, page 748, and the dimensions are plotted 
in Fig. 1 to a base of beam, all figures being for the 
standard length of 400 ft. The original model which 
formed the parent form of series ‘‘ P” was No. 1069a, 
the lines of which were based upon those of several 
coaster designs drawn out at the Tank at different 
times. The lines of this model, together with the stem 
and stern contours and water-line endings, are shown in 
2a, 28 and 2c, on page 748. An aperture for a single 
screw was cut at the stern, the water-lines above the 
aperture being run as far aft as possible, giving the tuck 
line as shown in Fig. 2a. In the other models which 
formed the series, the bow and stern contours were 
similar to those for 1069, the vertical scale of the con- 
tours being increased with the increased load draughts, 
so that the ratio of the immersion of the centre of the 
propeller to the draught was constant for all models in 
the loaded condition. The load water-lines and sectional 
area curves for the load condition for all the models are 
given in Fig. 3, page 749. The half-angle of entrance 
on the load water-line was the same throughout, viz., 
364 deg., whilst the midship section area coefficient 
was everywhere 0-98. As the ratio of beam to length 
increased, the length of parallel and the fullness of 
the form decreased, the general shape of the sections 
being maintained ; the forward section, No. 103, was 
generally the same for all models except for the effect 
of the increased draught. 

Model Experiments.—Each model of the series 
was run in three standard conditions :—(i) At load 
displacement, on level keel; (ii) at load displacement 
with a trim by the stern of 6 ft. for a 400-ft. ship ; 
(iii) at half the load displacement, the total trim by 
the stern being equal to the mean draught. In 
addition to these conditions, all the later models, 





* Paper read before the Institution of Naval Archi- 
tects on Thursday, March 26, 1931. bridged. 

+ “ Model Experiments on the Effect of Beam on the 
Resistance of Mercantile Ship Forms,” by J. L. Kent, 
ENGINEERING, vol. evii, page 550 (1919). 

t “Notes on the Design of Coasters,” J, D. Calder. 
ENGINEERING, vol, cxxiii, page 470 (1927). 
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except 1069, were run in the ‘ half-displacement ” or | 
‘ ballast” condition at two other conditions of rane OE 
with a trim by the stern equal to half the mean draught, | 
and on level keel. All the experiments were made 
with the models without rudder, stern-frame, bilge | 
keels or shaft bossing, and the results presented in | 
the form of ©) curves for the standard 400-ft. length, | 
(See Fig. 2p), being corrected to this length by the use of | 
Froude’s skin-friction data. They are, therefore, | 
comparable with all previous data of this kind published 
by the Laboratory. The ©) values have been plotted 
in two ways: (a) to a base of (), and (b) as cross 
eurves of ©) values to a base of beam, each curve 





being for a constant value of ——- This latter mode 


of presentation has been adopted because the prismatic 
coefticient is varying with beam, and, for a given length 
of ship, constant () curves would not be constant- 
speed curves. 

Results of Experiments on Series “ P.’—These 
show that an increase in beam accompanied by a 
decrease in prismatic coefficient will, in general, result 
in a decreased (c value. As the displacement is 
varying with the beam also, however, any comparison 
of the respective merits of two ships of different beams 
must be made on a power basis. In the ballast condi- 
tion, the © values for the models with the full trim 
by the stern show comparatively small changes with 
change of beam, whilst those for the level keel condition 
show a decrease with increasing beam. The ©) curves 
with half the full trim are generally a fairly good mean 
between those for the level and full trim conditions. 
The increase in © value due to trim by the stern 

a“ 





12WL. 


It should be noted that the variation of beam, draught, 
and prismatic coefficient do not compensate for each | stern equal to the mean draught, the reverse is true— 
other, and there is a steady increase of displacement | the wider the ship the greater the power required, the 
with beam. To show the differences in power for | maximum increase, in going from 29 to 38-5 ft., being 


constant displacement associated with the different | about 14 per cent. 


forms, a comparison has been 
made by assuming a vessel to 
have a loaded displacement of 
2,180 tons on level keel. The 
dimensions forthe ship, if built to 
the lines of the models, are shown 
in Table IV, on the opposite 
page, which includes the naked 
effective horse-power figures for 
speeds of 8, 9, 10, and 11 knots. 

Taking as a basis the nar- 
rowest and longest ship, by 
increasing beam and decreasing 
length a maximum saving of 
some 16 per cent. may be ob- 
tained at the higher speeds. 
It varies considerably, however, 
due to the undulating nature of 
the (©) curves; at 11 knots, 
for example, increasing the beam 
from 29 to 37 ft. shows a saving 
of 16 per cent., but increasing 
it to only 33 ft. means an in- 
crease in power of 8 per cent. 
The difference in power for the 
ships of 29 ft. and 37 ft. beam 
is about 100 effective horse- 
power, the total effective horse- 
power for the narrower vessel 
being about 625. In the ballast 
condition, on level keel, with a 
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| extreme trimmed condition, t.e., with a trim by the 


The actual variation is shown in 


CURVES OF DRAUGHT, DISPLACEMENT, 
& FORM CHARACTERISTICS OF MODELS 
OF SERIES “P” 

All Figures are for 400! 0' Shap. 
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Model. Ship Dimensions. 
Curve. 2 wal Ty _ Ser areas aia a zi 
. 2 oe * aoe Displacement s At Half | 
| Number. Length. Beam. Draught. | (Loaded). Loaded. Displacement. 
| | | 
‘ oid halaee —— i case as | III, (MIRC A i Sa cae 
Ft. Ft. Tons. | | 
Sie 10694 400 66-8 17,440 | 0-769 | 0-723 | Original form. 
— — 10698 400 66-8 17,375 | 0-766 0-722 | Bow fined from 94 station forward. Stern as 
| | 10694. 
—+-—- ,069¢ 400 66-8 30°25 | 17,440 | 0-760 | 0-723 | Displacement lost in 10698 added over for- 
| | | ward shoulder. Stern as 10694. 
--- 1069D 400 66-8 30-25 17,360 0-76 0-718 | Bow as for 10694. Stern fined. 


Figs. 


Model No. 1118 1111 
Beam, feet 50 58 

Draught, feet 5 23-23 26-60 
Displacement, in tons 10,755 13,810 
Prismatic coefficient > sh 0-827 0-799 
Half-angle of entrance on L.W.L. 363° 364° 

Midship area coefficient oe 0-98 0-98 


TABLE 11.—DIMeEnsions oF COASTER MODELS, 


~ Loaded Condition—Level Keel. 


Ballast Condition—Level Keel. 


Beam, feet 50 58 

Draught, feet 12-35 14-30 
Displacement, in tons 5,378 6,905 
Prismatic coetticient 0-790 0-759 





All dimensions are for a ship 400 ft. between perpendiculars. 


10694 1101 
66-8 74 
30-25 33-30 
17,440 20,530 
0-769 0-744 
364 364° 
0-98 0-98 
66-8 74 
16-40 18-15 
8,720 1,0265 
0-723 0-694 


12,050 
0-662 


1098 
90 
40-0 
27,780 
0-689 
364° 
0-98 


90 
22-08 
13,890 
0-635 


is much greater for the wide models than for the| wider ship requires, in general, less power, the 
others, and any gain due to increased beam in the! saving being 8 per cent. to 10 per cent. at beams 
level condition is very much reduced when the vessel | about 36 ft., but for any further increase in beam 
is given a trim by the stern equal to the mean draught. | the power begins to rise again. For the ships in the 


Ship dimensions : 400 ft. by 66-8 ft. by 30-25 ft. level draught, loaded. Ballast draughts : 8-26 ft. forward, 16-53 ft. amidships, and 24-80 ft. aft. 


2a, 2B, 2c, AND 2D (page 749). Lines oF PARENT Form (Move. 10694) oF “P” SERIES; ALSO ©) CuRVES FOR MODELS 10694, B, C, AND D. 


| Table V. In the intermediate condition, i.e., with half 
' the extreme trim, the powers will not vary greatly with 
the change in proportions. 

Series “*Q.” Variation of Parent Form.—The main 
field of variation of form is covered by the series ** P”’ 
given above. A second series of tests have been made 
to determine the effect of various departures from the 
standard form of hull. Particulars of the forms in series 
“Q” are given in Table VI, on the opposite page. 
The variations may be grouped under four headings :— 
(1) Variation of bow. Four additional models were 
made, having different angles of entrance and shape of 
sections. (2) Aperture effect. Two models were run, 
each with and without a screw aperture. (3) Cruiser 
stern effect. (One model was made with a cruiser stern, 
being otherwise identical with one of the models under 
(1), above. (4) After-body changes. The effect of a 
change in after-body lines was tried on two additional 
models. 
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were snubbed so as to allow a screw aperture to be cut, 
whilst in D and £ the lines were carried right aft to the 
post as for a twin-screw form. When comparing 
113lc and 11318, the fact must be allowed for, and 
1131p links together the two models, since it only 
differs from 113lc in not having an aperture, the bow 
lines being identical. 

Models 1131c and p differed only in that the former 
had an ordinary propeller aperture, whilst in 1131D 
the water-lines were filled out from about No. 2 station 
and the form carried right to the after perpendicular, 
the model having no aperture. The effect was also 
investigated on models 11584 and B, which differed 
in exactly the same way. Model 113lc had an 
ordinary raised counter stern, well above the load line. 
Model 11314 was identical in form, except that it 
had a small cruiser stern. The load line is made 
practically straight, at an angle of about 18 deg. to 
the middle line of the model. Both models had the 
propeller aperture. Two modifications of the after- 





body were tried, one at a beam of 66-8 ft., and the other | 


at 50 ft. In the first comparison, models 10694 and D 


had the same fore-body, and the run of 1069D was fined | 
along the bilge-line, as shown in Fig. 28; the (6) 


curves for the two models are shown in Fig. 2p. The 
second pair were models 11588 and 1118. The fore- 
bodies were identical, but 1158s had an easier shoulder 
in the after-body and more (J-shaped sections, those 
near the after perpendicular being club-footed. At the 


same time, the load water-line was fined, the upper part ; 
of the sections of 1158B running into those of 1131c. | 


Both models had an aperture. 

Results of Series ** Q.’—To avoid confusion in the 
consideration of the results, the effect of the aperture 
may be examined first. The aperture increased the 


() value in the load condition by some 14 per cent. at 
the lower speeds, diminishing to 3 per cent. at a () 
value of 0-60. In the ballast condition, trimmed by the 
stern by an amount equal to the mean draught, the 


percentage increase in (6) value due to the aperture is 
almost constant at all speeds, amounting to some 
11 per cent. or 12 per cent. The results of models 


condition being about 12 per cent. at lower speeds, and 
in the ballast condition varying from 9 per cent. to 
13 per cent. at different speeds. As regards the applica- 
bility of these figures to the other models, neither 1131 
nor 1158 differed very materially from 1118 at the 
stern. It seems reasonable to suppose that similar 
figures would apply to the last-mentioned model. In 
making any comparison between the ¢) curves, this 
aperture effect must be allowed for. The models on 
which the effect has been tried are all at the end of the 
series, where the beam is narrow and the run short and 
full. It is on these models that the effect of the 
increased slope of the water-lines due to snubbing might 
be expected to have the greatest effect on (c) value, and 
the difference due to the aperture will decrease as the 
stern lines are made easier—as was done with the 
larger beams in the “ P ” series. 

The results of the bow variations show that nothing 
is to be gained, either in ballast or load condition, from 
reducing the angle of entrance by fining the forward 
sections only, leaving the shoulder unaltered. If the 
displacement so lost is made up by filling out the 
shoulder, then the resulting form is worse than the 
original. The loss for vessels of these proportions 
amounts to some 12 to 74 per cent. at (”) values of 
0-50 and 0-66 in the load condition, and by about 
10 per cent. in the ballast condition. When the entrance 
angle is fined by making the forward sections more 
U-shaped (still retaining a Y shape at the foot), and 
at the same time the forward shoulder is eased, as 
was done in the second group of models, the gain is 
considerable. By reducing the entrance angle from 
36} deg. to 304 deg., the (©) value in the load condition, 
at a (P) value of 0-58, can be reduced by amounts up to 
nearly 20 per cent., the displacement being only reduced 
about 1 per cent. in consequence of the change. In the 
ballast condition, the draught forward is small, and as a 
result the model with V sections, and the larger angle 
of entrance on the load watr-line, has now the finest 
angle ; consequently its ©) value in the ballast con- 
dition is the lowest. 

The final choice of form will evidently be influenced 
by the amount of time that the vessel will spend at 
sea in the load and ballast conditions. The cruiser 
stern fitted on model 11314 shows a gain over the 
mercantile stern of some 8 per cent. in ©) value up toa 
(?) value of 0-55, and this decreases to about 4 per cent. 
at 0-64. This gain could be increased by lowering the 
contour of the stern deeper into the water, if this could 
be done whilst still keeping the necessary clearance for 
the propeller. The effect on resistance of the stern 
modification in 10694 and p, i.e., by fining the run 





PLANT FOR SPRAY-SHERARDIZING. 

















along the bilge-line, is very small in the load condition, 
the © curves being very close to one another. The 
same is true in the ballast condition. The results of 
model 11588 show that club-footing the extreme after 
sections, making the sections generally more J-shaped 


|and fining the water-line has increased the (c) value 


considerably at all speeds, the average increase being 
about 10 per cent. in the load condition, and from 
8 per cent. to 12 per cent. in the ballast condition. 
Comparison with Earlier Work.—A model of set 
“QO” of the 1919 methodical series was tried. This 


1158 and 8 confirm these figures, the increase in load | model had the same dimensions and coefficients as 


model 1118 of the ‘‘ P ” series and as 1131 and 1158 of 
the ‘‘Q” series, and had no aperture. The () c 
for this model, and for 113l£, which had the same 
entrance angle, are very close to one another at all 
speeds, showing that the departure from the U shape 
at the foot of the forward sections has had no bad effect. 
At low speeds the ‘‘ P”’ series model is better than the 
‘** O,” but this advantage is rapidly lost at higher speeds, 
due to the large angle of entrance. 


urves 


THE SPRAY-SHERARDIZING RUST- 
PROOFING PROCESS. 


THE dry-vapour galvanising or Sherardizing process, 
by which iron and steel and other metal articles are 
given a protective coating of zinc, was discovered by 
Mr. Sherard Cowper-Coles in 1900. Although it is 
employed to some extent in this country. far greater 
progress has been made in the United States, in which 
country upwards of 300 Sherardizing plants are at 
present at work. 
consists essentially in heating the article to be coated 
to a temperature which varies with the class of article 
and the type of metal involved, but is usually 
in the neighbourhood of 600 deg. F. (315 deg. C.), 
in a rotating drum containing zinc dust. This 
material is a commercial product obtained during 
the distillation of zinc from its ores; it consists of 
very finely-divided metallic-zine particles covered with 
zinc oxide. The Sherardizing temperature, it will 
be noted, is well below the melting point of zinc. 
Articles after being Sherardized, present a uniform 
and clean mat surface, light-grey in colour, and, of 
course, the great feature of the coating, from the 
point of view of protection, is that the deposited zinc 
is electro-positive to the underlying metal. Should, 
therefore, an accidental scratch during service lay 
bare the base metal, the injury is subsequently 
healed automatically by electro-chemical action. Other 
features of the process are that it is relatively inexpen- 
sive, that the articles to be coated do not require 
cleaning after machining, and that, by the installation 
of small plants in the various machine shops of a large 





As is fairly well known, the process | 


| with the result that an untarnishable, hard and 
| practically unscratchable surface is secured. 

| A new development of some considerable importance 
is that known as Spray-Sherardizing or Spray-Rust- 
proofing. This process consists in spraying zinc dust, 
| similar to that employed in the older processes, on to 
| structural-steel surfaces after erection is complete ; 
| it is stated to be suitable for coating bridges, buildings, 
| roofs, ships, tanks, and other similar structures. The 
| first step in the process is to clean the surface to be 
| treated by means of steel brushes, in order to loosen 
and remove all adhering dirt, old paint, rust, &c. A 
|coating of bright-green bitumen-base paint is then 
| applied by means of an ordinary paint sprayer, and 
| when this has dried to the tacky stage, zinc dust is 
| sprayed on, employing a pressure of a few pounds per 
| square inch only. The bright-green tint of the paint 
| forms a contrast with the grey colour of the zinc dust, 
/and the operator can be certain that he has covered 
| the entire surface. The zinc adheres firmly to the 
|layer of paint, and the whole becomes finger-dry in 
about two hours. After complete hardening, a 
| tenacious and durable protective coating is obtained. 
| Here again, owing to the fact that the zinc is electro- 
| positive to the underlying metal, rust does not 
| spread beneath the coating, as may occur in the case 
|of some paints after exposure. The Spray-Sherar- 
|dizing process is stated to be no more expensive 
than painting, and the resultant coating is claimed to 
be two or three times as durable as ordinary paint. 
The ‘equipment used is simple and compact, as 
shown in the accompanying illustration, and consists 
of a petrol-engine operated air compressor mounted 
on a rubber-tyred truck, together with a cylindrical 
receiver. The metal sprayer is seen on the ground 
on the left of the machine; the zinc dust is con- 
tained in the conical recentacle shown embodied 
with the sprayer. As the pressure used is low, the 
face and hands of the operator need not be specially 
protected ; moreover, unskilled labour may be em- 
ployed to carry out the spraying operation. The 
sole concessionaires of this and of other Sherardizing 
processes are Messrs. Rustproofing, Limited, 11, 
Thames-street, Sunbury-on-Thames, and the policy 
of the firm will be to hire out the spraying machines, 
or to undertake the spraying of structures by contract. 
A factory is in course of erection at Shepperton, in 
which demonstrations of the apparatus will be given, 
and research and development work into all the 
Sherardizing and rust-proofing processes conducted. 











THE SHALE-Or1L INDUSTRY OF AUSTRALIA.—The Report 
| of the Shale-Oil Investigation Committee, appointed by 
the Governments of the Australian Commonwealth and 
|of the State of New South Wales, has recently been 
}issued by the Ministry for Industry, Canberra. This 
| states that there are indications that the industry could 
established on a large scale, and it is, therefore, 


works, iron and steel parts can be rendered rustless | 
quickly and easily without interfering with the direc- 
tion of flow of the work through the shops. During | 
the past few years, a considerable amount of research | oilindustry. Thestanding committee would, it is pointed 
work has been carried out by Mr. Cowper-Coles. New | out, co-operate with the Council for Scientific and Indus- 
methods have been developed, the potential field of | trial Research and with the mines and geological survey 
Sherardizing extended, and the cost of the processes | departments in the various States of the Commonwealth. 
further reduced. For example, Sherardized articles, as The Committee also recommend, in their Report, that the 


: 3 | 9 be v « Sew ittee for 

now produced, can readily be polished by means of an | SU of 200,000. be voted to the standing committee tor 
: é ee 7 = | the purpose of encouraging the industry, and also for 
ordinary calico mop using lime as the buffing medium | 


;: : : i | investigating and demonstrating the technique of retort- 
and a lustrous mirror-like surface obtained in a few | ing Australian shales, refining the crude oils obtained and 


moments. Chromium plating can next be applied, | producing marketable products. 


recommended that a standing committee be appointed 
to give advice and assistance in connection with the 
investigation and subsequent development of the shale- 
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WIND STRESSES IN STEEL-FRAME 
BUILDINGS. 


By Rosrins FLEemine. 


THE stresses in steel-frame buildings due to wind 
action are always of interest to the structural 
engineer. During the past two or three years a 
great deal has been published in the United States 
on this subject, especially in connection with the 
wind bracing of tall buildings. Although the sky- 
scraper is distinctly an American product, it is fast 
spreading beyond the boundaries of the United 
States. Montreal and Toronto each have buildings 
nearly 400 ft. high. The bulletin of the National 
Geographic Society states that ‘All Australia 
took sides in the Melbourne controversy to build a 
40-storey building. Melbourne has thus far kept 
within the 13-storey limit.” Madrid has a high 
telephone building. Antwerp has a commercial 
skyscraper, “ the first real skyscraper on the Conti- 
nent.” The main portion is 12 storeys and the 
tower 28 storeys high. The first skyscraper in 
Holland is being built to house the Rotterdam 
Electric Company. 

Although the skyscraper is prohibited in London 
and other cities of England, their design is, never- 
theless, of interest to British engineers, and in such 
work wind pressure is, of course, an important factor. 
A Committee on Wind Bracing in Steel Buildings, 
appointed some time ago by the Structural Division 
of the American Society of Civil Engineers, presented 
their first progress report at the annual meeting of 
the society in January last. No report of the year 
was received with greater attention nor was more 
fully discussed. The recommendations of the 
Committee were as follows :— 

(1) That the prescribed wind force for buildings 
for the first 500 ft. of height be a pressure of 20 lb. 
per square foot, and that above this level it be 
increased at the rate of 2 lb. per square foot for 
for each 100 ft. of height. 

(2) That in no member should the stresses due 
to the combined action of this and all other loads 
exceed 75 per cent. of the elastic limit of the material, 
nor should the overturning moment due to wind 
force exceed two-thirds of the moment of stability 
due to dead load only. 

(3) That for structures with rounded roofs, such 
as armouries, hangars, drill sheds, &c., and for 
mill buildings or buildings with large open interiors 
and walls in which large openings may occur, 
consideration be given to the possible necessity for 
dividing the wind force into pressure and suction 
effects. 

(4) That in calculations for strength, the walls 
and partitions of a tall building be ignored and the 
structural frame be required to resist 100 per cent. 
of the recommended wind load. 

(5) That the various braced bends passing through 
a floor be considered as taking loads only in propor- 
tion to their rigidities. 

(6) That structural frames be so designed as to 
ensure that deflections and vibrations will be kept 
within such limits as to render buildmgs com- 
fortably habitable. 

(7) That engineers having to do with tall buildings 
undertake to determine experimentally the actual 
horizontal movements of buildings of various types 
and proportions, so that means may be devised for 
predicting the behayiour of a building under wind 
force. 

(8) That, in the interests of rigidity and economy, 
deep, rather than shallow, bracing be employed 
wherever it is at all practicable. 

In the present writer’s opinion the first of these 
may be accepted. No exceptions are made for 
any relation of height to base. This is as it should 
be. For high buildings, codes and specifications 
at present vary very considerably. The require- 
ment of the archaic London Building Act to the 
effect that “all buildings shall be so designed as 
to resist safely a wind pressure of not less than 
30 lb. per square foot of the upper two-thirds of 
such buildings exposed to wind pressure,” has much 
in its favour. The Committee have wisely decided 
on a definite minimum wind pressure to be assumed. 
This is, perhaps, more important than making 
recommendations with regard to distribution. In 
the design of mill buildings, not located in regions 





of extremely high winds, the writer has not hesitated 
to use 15 lb. per square foot on the sides and the 
normal component of 20 lb., as determined by 
Duchemin’s formula, on the roof.* 

The Committee’s second recommendation may 
also be endorsed, but the third would seem to 
require some qualification. British writers have 
given the subject of suction considerable attention. 
Some American writers, however, such as Swain, 
Hool and Kinne, Ketchum, Spofford, give it scant 
place in their textbooks. The effect of suction has 
often been exaggerated. Actually in mill buildings 
this question scarcely needs consideration. A 
theoretical saving of material is usually, but not 
always, possible, but in any case this is small. As 
the author has stated elsewhere, “‘ a serious objection 
to taking advantage of even this saving is that with 
a monitor along the ridge of the roof or openings in 
the side of the building the closed roof may become a 
partly open roof, thus changing the conditions on 
which the assumptions were made. For a truss 
resting on a brick wall the tendency to an uplift 
can be met by firmly anchoring it at the ends. 
Purlins should be securely bolted to the trusses. 
The tendency to reversal of stress can be sufficiently 
met by using stiff shapes for all members.” 

Hangars, where suction should be considered, are 
in a class by themselves. With provision for 
expansion and contraction an airship shed usually 
needs to withstand but two types of stresses, those 
resulting from the weight and those caused by the 
wind. With structures of the great size required 
wind effects dominate the design. The United 
States Navy hangar at Lakehurst, New Jersey, 
when completed in 1920 with clear inside dimensions 
of 802 ft. length, 262 ft. width and 172 ft. height 
was the largest structure of its kind in the world. 
The wind pressure assumed was 30 Ib. per square 
foot. The U.S. Army hangar at Scott Field, near 
Belleville, Illinois, is 810 ft. long, 206 ft. wide, and 
has a clear interior height at the centre of 150 ft. 
The roof was designed for a snow load of 10 lb. 
per square foot (horizontal projection) and a wind 
load of 30 Ib. per square ft. (vertical section). 
The Karachi Airship Shed is the largest built by the 
British Government to date. It is 850 ft. long, clear 
inside width of 200 ft. and has a clear height of 
170 ft. 

The two concrete airship sheds at Orly, France, 
are unique in that the roof is a smooth-surfaced 
vault extending from one support to the other, in 
the form of a catenary. The advantages of a roof 
of this shape is that the wind always strikes it at 
an angle and suction on the leeward side is reduced 
to a minimum. Each shed is 984 ft. long, 298 ft. 
wide and 194 ft. high. Mr. Freyssinet, the designer, 
has stated: “ We first contemplated a maximum 
wind pressure of 150 kg. per square metre (30-7 Ib. 


per square foot), but after the hurricane of March | 


7, 8, 1922, during which gusts of the order of 
350 kg. per square metre (51-2 lb. per square foot) 
were observed, we adapted the latter figure, with a 
minimum safety factor of 2.f 

The largest structure of its kind in the!world is 
now the airship factory and dock at Akron, Ohio, of 
the Goodyear-Zeppelin Corporation. This has a 
length of 1,175 ft. 4 in. from centre to centre of 
end door tracks, divided into 10 bays of 80 ft., 
2 bays of 83 ft. and doors at each end 104 ft. 8-7 in. 
from centre of truss to centre of track on which they 
run. 
arch pins and the height is 197 ft. 6 in. from centre of 
lower to centre of top pins. From the floor to the 
platform at the top is 211 ft. The structure is to 
be used principally as a factory. It is now being 
used for the construction of the United States 
Navy dirigible ZRS-4, which is well under way. 
This will be followed by the ZRS-5. Each of these 
airships, 735 ft. long and 135 ft. diameter, has a 
helium gas capacity of 6,500,000 cub. ft. Not only 
on account of its size is the building remarkable, 
but also because of its shape, the method of closing 
the ends and the manner of erection. 

Before proceeding with the design an exhaustive 





* “Wind Stresses in Steel Mill Buildings,’ Enet- 
NEERING, vol. cxix, pages 65, 123 (1925). 

+ ‘“‘Wind Stresses in Buildings.” Fleming. John 
Wiley and Sons, Inc., 1930. 

t Le Génie Civil, vol. Ixxxiii, pages 265, 291, 313 
(1923). 


The width is 325 ft. from centre to centre of | 


study was made of wind pressure, both from an 
examination of the designs of other sheds and 
experiments with models in a wind tunnel. There 
are two sheds in Germany of similar design, but 
much smaller. The roof trusses are parabolic 
arches and thus conform to a major requirement 
that the cross section of the building should interrupt 
the stream flow of the air as little as practicable. 
Wind pressures were taken at 80 Ib. per square foot 
on all sheets, purlins and rafters for the upper part 
of the building, and at 40 Ib. for the lower part ; 
at 37} lb. per square foot on all bracing and arches, 
combined with internal forces of 12} Ib.; and a 
direct horizontal wind pressure of 15 lb. per square 
foot on the external surface only, with no considera- 
tion of interior forces. 

The main engineering problem in large hangars 
is the doors at the end. In the Lakehurst hangar 
the vertical end doors are 77 ft. deep and run on 
Standard gauge tracks. They are designed to 
| operate under a wind pressure of 10 Ib. per square 
| foot. In the Belleville hangar the vertical doors 
;/Tun on tracks spaced 50 ft. centre to centre. All 
these doors open horizontally from the centre out- 
ward. 

The “ orange-peel”’ doors are the most distinc- 
| tive feature in the Akron shed. There are two at 
each end of the building, the shape of one-eighth 
of a sphere, 214 ft. wide at the base, 202 ft. high, and 
weighing 600 tons. Each door rests against a 17-in. 
vertical pin at the apex and is supported at its base 
on car trucks, running on a circular track. This 
| track extends around the sides of the building, so 
that when the doors are open they will fit closely 
/against the main structure, thus providing a full 
| opening at the ends. It is believed that the type of 
|door chosen will greatly reduce the cross wind 
currents that are so troublesome in launching and 
docking airships. For example, if an airship cannot 
be docked or carried out at the Lakehurst hangar 
against a cross-wind velocity of 10 miles per hour 
because local currents are as high as 20 miles an 
hour, and another type of door could be used which 
| would obviate local currents, the usefulness of the 
shed would be practically doubled. 

The design for the Akron dock was originated in 
the engineering department of the Goodyear- 
Zeppelin Corporation, Dr. Karl Arnstein being vice- 
president and director of engineering. The design 
of the hangar itself was made and the work carried 
out by Messrs. Wilbur Watson and Associates, 
Architects and Engineers, of Cleveland, Ohio. 

Recommendation No. 4 of the Wind Bracing 
Committee invites comment only with regard to 
‘the use of the word “strength.” It is certainly 
| inadvisable to allocate a certain proportion of wind 
pressure to be resisted by the walls and the remainder 
by the steel frame, but at the same time, walls and 
partitions certainly do add to the rigidity of a 
building. 

With regard to Recommendation No. 5, this, 
while sound in theory, necessitates both a prelimi- 
nary and a final design. In the time usually allowed 
to the structural engineer for getting out details 
of the steel work of the average office building this 
procedure would seldom be possible. There are 
5,000 buildings in the United States of 10 and more 
storeys in height; of these, nearly 400 are more 
than 20 storeys high. It is safe to say that of those of 
20 storeys and under not one in 100, and of those 
more than 20 storeys, not one in 10, have been 
designed strictly on the lines of this recommenda- 
tion. Moreover, it is debatable whether such need 
actually arose. The approximate methods long 
sponsored* (but not originated) by the writer have 
been followed in hundreds of buildings without a 
single recorded disaster, but it should be noted 
that these methods have limitation. The engineer 
is now confronted with the problem of the high 
tower building, 40-, 50-, 60- and more storeys 
high. In the design of these super-skyscrapers 
deflection and vibration must needs be considered. 

Recommendation No. 6 regarding deflections and 
vibrations presents difficulties. Mr. Henry V. Spurr 
in his book Wind Bracing—The Importance of 











* ‘Wind Stresses in Many-Storied Buildings,” 
ENGINEERING, vol. cxxv, page 625 (1928). The writer 
presented his considered opinion on this subject in this 
article. 
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Rigidity of High Towers (1930), claims that the wind | 
load should be distributed between the various 

bents so that they will have the same total | 
deflection, in order to make the building act to- | 
gether as a unit. The maximum rigidity is obtained | 
by an analysis based on a plane remaining a plane | 
after bending. ‘In order to secure this maximum | 
rigidity as far as chord deflections are concerned, | 
it is necessary to distribute the horizontal shears | 
in the various panels in a definite proportion.” | 
A proposal is put forward in connection with the | 
web system to limit the horizontal displacement | 
of one floor past the floor below to 0-001 of the story | 
height. ‘The entire web system, in order to act | 
together, must be tuned throughout to meet this | 
condition, based on the proper distribution of the | 
horizontal shears in the various bents and in the | 
various panels of the same bent.’’ Mr. Spurr thinks | 
that the rigidity of the frame should be such that | 
the total deflection at the top of the building should | 
in no case be greater than 0-002 of the height, | 
assuming a wind pressure of 30 Ib. per square foot | 
at the top diminishing uniformly to nothing at the | 
grade. The method proposed is not easy of applica- | 
tion, but it need be used only in slender towers. | 
The conventional methods in use will probably | 


not be abandoned. Other methods have been | 
proposed from time to time but they do not meet | ventional methods will be used until better and at the 
with general acceptance. |same time workable methods are proposed. Where 
The experimental determination of horizontal | deflection and vibration are important factors, 
movements referred to in Recommendation No. 7 | further study than of strength alone must be given 
is undoubtedly desirable ; but is not unnaturally | to the design. 
regarded in an unfavourable light by owners. It | 
is obvious that an owner will take no chances of | the highest structure in the world, the problem 
having rents depreciated by observations that may | of wind bracing was greatly simplified by the regu- 
provide data for unfavourable reports. larity of the building. A wind pressure of 20 Ib. 
Deep bracing (Recommendation No. 8) is to be | per square foot above the sixth floor was used, and, 
strongly recommended wherever possible. Knee | in addition, a horizontal force of 100,000 lb. applied 
braces which add greatly to rigidity, can often be | at the top of the mooring mast as a pull from a 
used advantageously in bays around elevator | dirigible. The floor was assumed to act as a rigid 
openings, as well as in permanent partitions and in | horizontal plate that distributed the wind pressure 
exterior walls. The architect is usually responsible to the various bents in the ratio of their resistance 
for the demand for shallow bracing, often drawing} or moments of inertia. The overturning unit 
up plans without any regard to structural steel | pressure, positive or negative, taken by each column 
requirements. Instead of this practice, the engineer | was proportioned to its distance from the centre of 
and architect should co-operate from the start. A | gravity of the bent.* 
case in which marked success in design attended} In the 71-storey, 900-ft. Bank of Manhattan 
such procedure is that of the Empire State Building |Company Building, New York City, the architec- 
of New York City. tural treatment presented problems of considerable 
If, as the title of this report suggests, others | difficulty for the design of wind bracing. The 
are to follow, and it is the intention of the Com- | intention of the wind design, as stated by H. V. 
mittee to put forward a method for determining | Spurr, the engineer, was to secure in the web system 
wind stresses, there would seem to be advantages in | a rigidity equal to a deflection due to shear of 0-001 | 
favour of the presentation of their case by applying | of the height from an average pressure of 15 Ib. per | 
the method to a specific example, a numerical | square foot applied to the structural frame. In deter- | 
solution being given. Details furnish another} mining the horizontal wind shear and the axial 
subject which may be suggested as worthy of the | column loads, a pressure of 30 1b. was used above the 
attention of the Committee. Columns and girders | 60th floor and 20 Ib. per square foot from the 60th to | 
should be no less well connected than well designed, the eighth floor. The extreme top of the building | 
and connections have an important bearing on the | 
= ofa steel frame. aed | by H. G. Balcom, consulting engineer, New York ; a| 
e are now entering upon a super-skyscraper era. | paper read on January 22, 1931, at the annual meeting | 
For the great majority of office buildings the con- | of the American Society of Civil Engineers. 
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was carefully studied and the design was based 
on the local effect of a wind pressure of 40 Ib. per 
square foot in the upper 100 ft.* 








GRAIN-GROWTH IN A TURBINE 
WHEEL HEATED BY FRICTION. 


THE breakdown of a steam turbine of the impulse 
type at the power station of Timisoara (Roumania) 
was caused by the deformation of a cast-iron 
diaphragm, which touched the adjacent wheel, with 
consequent severe friction. The heat generated 
| raised the temperature of the wheel in a short time 
and led to recrystallisation of the steel. Fig. 4 
shows the section of the wheel, AB being the part 
exposed to friction ; thus on this side the temper- 
ature was at its highest, the opposite side remaining 
relatively cool on account of the short time which 
elapsed before stoppage. 

A specimen cut out of the wheel showed interest- 
ing features under the microscope. On the side C D 
the granular structure of the steel remained un- 
changed, as represented in Fig. 1. In the central 
portion, the grain size was larger (Fig. 2). A micro- 





In the 85-storey, 1,250-ft. Empire State Building, | 


| graph of the metal taken from the side A B (Fig. 3.), 
| shows that considerable grain growth had taken 
|place. The magnification in Figs. 1 to 3 is x 70. 
| We areindebted to Dr.-Ing C. Miklosi of Timisoara 
| for the particulars of this occurrence. 
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Trade Mark Law and Practice. By A. W. GrirFiTus, 
B.Sc. London: Sir Isaac Pitman & Sons, Ltd. [Price 
| 108. 6d. net.] 
| THis work, according to the preface, is mainly 
| concerned with the law of trade marks, but as this 
|forms part of the more general law of goodwill, 
| which also includes the law of passing off and trade 
|name, the author has written an introductory 
|chapter on the nature of goodwill, and has added 
|chapters on passing off and trade name. 
| Like many another branch of English law, that 
which deals with trade marks has undergone a 
| process of evolution. The right of the trader to use 
| a particular mark to distinguish his goods from those 
of other people was recognised long before the 
| legislature thought it necessary to interfere in the 
matter; neither has the legislature interfered with, 
lor in any way curtailed, this right. If a man’s 
_goods have been identified by a particular mark 
from time immemorial, he may continue to use that 
mark and prevent others from using it, whether it 
is registered or not. But, as Mr. Griffiths takes 
care to point out, proof of immemorial use is 
both troublesome and expensive ; accordingly, the 
system of registration was adopted. If a “mark” 








* “ Structural Problems in the Design of the Bank of 
Manhattan Company Building,” by H. V. Spurr, a paper 
read on January 22, 1931, at the annual meeting ot 
the American Society of Civil Engineers. 
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modern theories relating to the propagation of 
light in isotropic media, a subject which has 
recently attracted considerable attention. 
The author discusses the fundamental laws of the 
electro-magnetic theories of optics which form the 
foundation for the theoretical treatment of polari- 
sation, reflexion, refraction and dispersion. The 
hypotheses of transverse vibrations and the laws of 
Malus and Maxwell are discussed, together with the 
constitution of natural monochromatic light and 
polarised light and a calculation of the intensity in 
interferences in polarised light. Further chapters in 
this section deal with selective and metallic reflection, 
molecular refraction and the _ electro-magnetic 
theory of dispersion. The fifth section is concerned 
with propagation in anisotropic media. Commencing 
with a general statement of the theoretical equation 
of propagation, it proceeds to discuss the applica- 
tions of the electro-magnetic theory to crystals, 
interference phenomena, the quarter-wave phase, 
the applications of the Bravais and Babinet com- 
pensators, the polarising microscope, and rotary 
magnetic polarisation. The sixth and final section 
of the volume is devoted to a résumé of the recent 
researches in spectroscopy, and the construction 
of the principal types of spectroscopes are described 
together with the production and classification of 
spectra. The researches of Pickering and Rydberg 
on the spectra of ionised helium are critically 
discussed, an admirable summary is given of 
Bohr’s theory of the atom, and the Zeeman, Stark, 
and Paschen-Back effects are described and illus- 
trated. The phenomena of photoluminescence, 
fluorescence and phosphorescence are considered 
in detail, reference being made to the laws governing 
the duration of emission, the application of Stoke’s 
Law, the fluorescence of metallic vapours, the effect 
of intermolecular bodies on optical resonance, 
the photo-chemical and the photo-electrical theories 
of phosphorescence and the theories of the Raman 
and Cabannes-Daure effects. No reference is made 
to the recent attempts at reconciling, in terms of 
wave mechanics, the discrepancies existing between 
the wave and quantum theories. 

There are numerous and uniformly excellent 
ilfustrations, and the volume well fulfils the specific 


is registered, title by use need not be proved. The 
public, too, derive advantage from the system of 
registration, inasmuch as examination of the 
register diminishes the risk of a trader adopting a 
mark already in use in connection with the goods 
which he proposes to manufacture and sell. 

Having dealt with the history of the legislation 
on the subject, the author considers very fully the 
matters which an applicant must be prepared to 
prove in order that his mark shall be placed on the 
register. The lawyer who has to advise a client 
will find this part of the book particularly useful, 
because material extracts from important judg- 
ments are set forth in the text. Another feature of 
the book which should commend itself to the lawyer 
is an appendix containing the Trade Marks Acts, 
1905 and 1919 and the statutory rules and orders 
made thereunder. Another appendix contains a 
guide to the classification of goods under the Acts. 
This should be useful to the manufacturer who 
desires to know in which class his commodity should 
be placed. 


Cours D’Optique. By G. Bruuat. Paris: Masson et 

Cie. [Price, 100 fr.] 

ALTHOUGH the study of optics is one of the most 
fascinating and important branches of physical 
science, it is probably the subject which necessitates 
the most systematic study, and with which the 
average student experiences the most difficulty in 
acquiring a real understanding of the underlying 
principles and a proper appreciation of modern 
advance. Prof. Bruhat’s book cannot fail to be of 
great assistance in this respect. The volume is 
clearly and lucidly written, in a style that is both 
impressive and stimulating, by one who has had a 
long experience of the teaching of optics at the 
Lille and Paris Universities, and whose reputation 
is already well established as the author of Cours | 
de Thermodynamique and Traité de Polarimétrie. | 
The present publication, which maintains the high 
standard set by the author in his previous works, 
is intended to provide a course in optics for 
advanced students who are equipped with a fair 
knowledge of physics and mathematics. The 
subject matter is unfolded in a highly readable 
and masterly manner, the mathematical discussion | purpose for which it has been prepared and should 
and treatment being reduced to a minimum and | prove of service to students and teachers of optics, 
the author giving an admirable survey of the modern |to whom it can be specially recommended. The 
experimental facts associated with optical pheno- | yolume contains a detailed table of contents, but it 
mena and of the theoretical laws by means of/is to be regretted that there is no index, as in 
which they are correlated. Recent years have! other respects it has been prepared with great care 
witnessed extraordinary progress in the application and is a model in presentation and method. 
of optical principles and, in spite of the fact that | 
the mathematical theory of the scattering of waves | ar , 
has not yet been fully developed, the problem is of | Die Schmiermittel : thre Art, Priifung und Verwendung. 
immense importance in meteorological optics. a By Dr. RicHarp ASCHER. Berlin: Julius Springer. 
very successful development of physical research,| [2nd Edition. Price 16 marks. ] 
which has marked the years since the beginning | LusricaTion and its materials constitute one of 
of the present century, is very largely the result | those borderline subjects of which every engineer 
of the practical applications of optical phenomena. | knows something, but of which a complete know- 
The effect of small particles in scattering incident | ledge is possible only to the specialist who, in this 
radiation has been used as the basis of a mathe- | case, is far more chemist than engineer. It is 
matical theory of the blue colouration of the sky, | a matter for legitimate speculation, therefore, how 
while, more recently, the electro-magnetic theory |far such little learning as the average engineer 
of the scattering of light by a dielectric sphere has | contrives to pick up, either in the course of his worka- 
been developed so as to cover the mathematical | day experience or from the advertising literature of 
theory of the rainbow. jlubricant retailers, may be a dangerous thing. 

The volume under review is divided into six| There is much to be said in favour of accepting 
main sections. The first section deals with the | the proffered service of the oil supplier who, in the 
fundamental laws of optical geometry, photometry, | capacity of lubricating specialist, is anxious to 








propagation and velocity of light, vibrations, 
refraction and interference. The second is devoted 
to interference phenomena, an outline being given 
of the historical development of the laws of inter- 
ferometry with particular reference to the researches 
of Young, Fresnel, Michelson, and Lippmann, with a 
well written account of the basic principles, uses 
and applications of the interferometers devised by 
Michelson, Pérot and Fabry. The third section 
deals with diffraction phenomena, with a compre- 
hensive discussion of the theories of diffraction 
gratings, the resolving capacities of lenses and 
gratings, the polarisation of diffused light, molecular 
diffusion, atmospheric absorption, and the applica- 
tions of diffraction to spectroscopes, prisms and 
ultramicroscopes, prominence being given to the 
diffraction theories of Huygens and Fresnel. The 
fourth section consists of a concise résumé of the 


| give attention to the engineer’s problems. But the 
standard of knowledge needed to recognise that a 
lubricating problem exists is one which tends 
steadily to rise. It is one which involves some 
appreciation not only of the technical, but also of 
the economic, aspects of practical lubrication. It 
calls, not so much for a deep as for an extensive 
view of the present province of lubricating science, 
wide enough to include eventualities and possible 
solutions beyond the limited range of personal 
experience. The progressive engineer, moreover, 
is never anxious to rely implicitly on anyone but 
himself, and where, as is peculiarly the case with 
lubricants, a diversity of choice is presented, all 
apparently of equal merit, the desire to select 
intelligently can be nothing but commendable. 
There is, therefore, a good case for a book like 





Dr. Ascher’s ‘“‘ Die Schmiermittel,” which aims at 





providing just that little more learning which 
carries the reader beyond the danger zone without 
leaving him floundering among the unfamiliarities of 
a detailed text-book. The author ‘has produced 
a remarkably compact manual, intended not for 
the oil producer and distributor but for the works 
manager and the operating engineer in small or 
medium-sized works. The text is not, however, 
written down to this class of reader; rather, it 
reviews the entire field of lubrication from the 
utilitarian aspect of the practical engineer on the 
look-out for possibilities of improved management, 
who wants to know what qualities should be speci- 
fied to meet his peculiar requirements and how to 
satisfy himself that the product supplied complies 
with the specification. 

The subject matter of the book falls into five 
sections. The first of these, dealing with the raw 
materials of lubricants, is subdivided to treat 
separately of petroleum and its products; of 
substances derived from shale, lignite and coal ; 
and of animal, vegetable and mineral fats, oils 
and waxes. An instructive account of how the 
original natural resources are won is followed by a 
description of the commoner distillation and re- 
fining processes, and leads to an examination of the 
resultant lubricating substances based on their 
chemical composition and physical properties. The 
relatively restricted discussion of the coal by- 
products, at first sight somewhat disappointing in 
view of the potentialities of the latter as future 
sources of raw lubricants, has compensations in 
the predominant attention given to the derivatives 
of low-temperature coal tars. 

The two following sections are concerned, respec- 
tively, with methods of physical and mechanical 
testing of lubricants. After a brief introduction 
devoted to the procedure of sampling, the author 
deals at length with chemical analysis and the 
determination of the physical properties which are 
important from the point of view of lubrication. He 
passes from the simple constituent oils to fats, 
and, finally, to mixtures and compounds used for 
special classes of lubrication. Grouped with the 
last are, on the one hand, graphites, talcs, and 
emulsions employed for cooling and lubricating 
machining operations, and, on the other hand, a 
range of substitute and synthetic greases, which 
owe their origin to Germany’s shortage of oils during 
the war period. A discussion of the theory of 
friction between lubricated surfaces precedes a 
short account of the manipulation of one or two 
standard types of frictional testing machines. 
These are, strictly, laboratory apparatus, and might 
well have been supplemented by suggestions about 
the construction of serviceable, if less refined, test 
equipment within the limitations of the class of 
engineer to whom the book is addressed. 

The author’s discussion of the economy of lubri- 
cation in works practice shows a keen insight into 
the sources of small, but cumulative, waste to 
which lubrication is especially liable. Quite 
minor details of workshop organisation are shown 
to be capable of producing appreciable economies 
in a year’s running costs. The fifth section of the 
book treats generally of these preliminaries, and 
extends the search after low consumption, firstly 
to an examination of methods and apparatus used 
for applying lubricants, and, secondly, to the 
problems of purifying and reconditioning used oils. 
The concluding chapters are devoted to a detailed 
study of the qualities of lubricating materials in 
relation to the character of the machines and the 
specific conditions of service for which they are 
required. For greater clarity, the appropriate 
physical and chemical properties are specified for 
the main classes of machinery, and among these 
transformer and switchgear oils are included for 
completeness. 

Some of the aspects of lubrication, notably those 
relating to economy in works management, give the 
impression of calling for more discursive treatment 
than is in keeping with the generally compact 
character of Dr. Ascher’s book. There is, too, 
rather a preponderance of information on raw 
materials to the exclusion of considered opinions, 
based on first-hand experience, regarding the 
practice of lubrication. On the other hand, the 
subject matter is well arranged and illustrated, 
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whilst the presentation of summaries in tabular 
form and the inclusion of name and subject indexes 
all make for facility in reference. This book was 
first published in 1921. The second edition, which 
now appears, bears every sign of thorough revision 
in the light of the last nine years’ developments. 
It can be thoroughly recommended as an introduc- 
tion to a subject of steadily increasing importance. 








VARIETIES OF FLAT-SLAB 
CONSTRUCTION. 
By G. P. Mannrna, M.Eng., A.M.Inst.C.E. 
(Concluded from page 724.) 

Bending in the Columns.—The moments in the 
columns are the sum of the moments in the section 
immediately above the floor and immediately 
below the cap. The moment should be divided 


° . . I 
between these two sections in the proportion of H 


If the floor heights are equal and the column below 
the floor slightly larger than the column above, 3 
of the moment may be taken on the column section 
above the floor and £ on the section below. 
Arrangement of Reinforcement.—It appears usual in 
American practice to assume points of contraflexure 
at the quarter points of the span and to stop or 
bend up all the bottom steel at these points. This 
is contrary to practice in this tountry. At least 
every third bar in strip A, Fig. 1, page 722, ante, 
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should be run through in the bottom about a foot 
past the column centre-line. In strip Bevery other 
bar may be run through. These precautions cover 
the shifting of the points of contraflexure under 
unequal loading and increase the shear strength. 

Holes.—Holes in standard floors should be kept 
clear of strips A. Holes exceeding 2 ft. square or 
0-1 L require additional steel each side of them, or 
stiffening beams in the floor, according to size. This 
is most particularly the case when designing to 
American regulations. 

Sunk-Panel Floors.—The application of standard 
flat-slab construction is practically limited to cases 
where the outside columns have standard caps and 
take heavy fixing moments, as otherwise the moments 
and deflections in the outside panels are excessive. 
Then either the outside columns have to be made 
as wide as the column caps or the window heads 
kept down below the bettom of the cap. This can 
be avoided by bringing the outside columns into 
the building 3 or 4 ft. back from the outside walls, 
but, of course, they then detract largely from the 
clear floor space. Another practical limitation is 
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the use of flat-slab work for superloads of 112 lb. per | wide, while strip B is a thinner slab giving the | columns, therefore, could not be used to stiffen 
square foot or less, as the thickness of the whole | effect of a sunk panel in the ceiling. The extra|the floors. Openings had to be provided in the 
floor has to be 1/32 of the span which, in a standard | depth of strip A allows the designer to dispense | ground floor for weighbridge pits. The owners asked 
floer, will carry a superload of about 170 lb. per} with stiff outside columns, to construct floors two | for floors of the flat-slab type and specified a deflection 





square foot. A further draw ack is the uncertainty 
of the effect of leaving holes in the floors. It is 
quite clear that a hole 3 or 4 ft. square will cause 
big local reduction in stiffness and occasion heavy 
local stresses round its edges. Most regulations 
specify a minimum number of three complete 
panels of floor in both directions. This is frequently 
impossible in buildings having large internal areas 
or light-wells. Ordinary flat-slab work makes it 
very difficult to deal with wind stresses unless the 
thrusts can be taken on cross walls or gable frames. 

All these drawbacks may be overcome by adopt- 
ing a sunk-panel floor. In this form of construction, 
strip A appears as a shallow T-beam about 0-33 L 








panels or even one panel wide, to leave large holes in | 


stresses on the columns. The construction will be clear | 
from the photographs reproduced in Figs. 12 and 13. 
It will be seen that the headroom measured under the | 
projecting ribs is about the same as the headroom ' 
under the drop-panel of a standard floor. The 
floors illustrated are in a ten-storey warehouse with | 
columns spaced 18 ft. 8 in. in one direction and | 
20 ft. 6 in. in the other. The upper floors carry a 
superload of only 103 lb. per square foot. Windows | 
and other openings in the external walls prohibited 
the use of wide external columns, and sliding doors | 
ruled out external column caps. The external | 


not exceeding 1/1,000 of the span. Standard con- 


the thinner part of the floor and take wind bending | struction could not successfully meet these require- 


ments and sunk-panel floors were adopted. The 
author believes these floors to be the first of their 
exact type built in this country. Another strong 
point in favour of the sunk-panel type, is its greater 
available shear strength. Some of the main tension 
bars can be run through in the bottom of the project- 
ing rib over the column capital. This in itself 


|increases the shear strength, and in cases of heavy 


superloads (6 to 10 cwts. per square foot) allows 
the use of vertical stirrups to give further shear 
strength. Coefficients for sunk-panel floors are given 
in the following Table IV :— 




















JUNE 12, 1931.] 


ENGINEERING. 


7935 











FLAT-SLAB FLOOR CONSTRUCTION. 
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TaBLe 1V.—Sunk-Panel Flat-Slab Floors, Columns Spaced 


L feet Centres in Both Directions above and below the | 


Floor. At least three Panels wide and three Panels Long. | 


Column 
diameter not less than twice the thickness of strip A. 


Slab Thickness.—Strip A to have projection 0-33 L| 


Sw 
wide and of a total thickness of(S> + 1}fin. ) 


-+1in.) 


thick, and 


Thin part of slab 0°67 L square ; thickness(™ 
mise eee L 
Thick part of strip A to be not less than 5 


3 
no slab less than 6 in. 
Column Capital.—As for standard flat-slab floor. 


Moments and Stresses.—As for standard flat-slab | 


floors. 
Two Spans wide only with Stiff Outside Columns. 
—_ ee WL 
Strip A + 30 and — 25 
Strip B + pn == ° 
60 50 





: ’ WL : 
Moment in outside columns, 3B’ split between sec- 


tions above and below floor. 








| One Span wide only with Stiff Outside Columns.— 


Diameter as for standard flat-slab floor ; | 


WL 
Strip A + Te 
WL 
Strip B + : 
Strip B + a7 
, L . 
| Moment in outside column, sz split between 


26 
| sections above and below floor. 
Rectangular Panels.—The length should not exceed 
1-25 times the breadth. Strips A running in the 
direction of the length should be designed as strips A 
in square panels, the side of which equals the length. 
Strips A running in the direction of the breadth 
| should be designed as strips A in square panels, the 
| side of which equals the breadth. The positive 
'and negative bending ae nts per ft. width of 


* Ib. ft. in both directions, 


| where W is the total load i in val on the rectangu- 


| Jar panel for internal panels and al for external 


WwW Ww 
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| for floors where the columns have no stiffness. 


| strip Bshould be taken as 


| panels for floors with stiff columns, and 





Working Stresses.—Owing to the ease of construc- 
tion and possibility of using a dry mix, a stress of 
one quarter the test-cube strength may be used. 
With a 1: 2:4 mix, 750 1b. per square inch should 
be obtained with reasonably good aggregate. A 
stress of 16,000 to 17,000 lb. per square inch on 
mild-steel bars is allowable. Punching shear and 
beam shear must be clearly distinguished. (Some 
continental designers will not recognise the condition 
of punching shear). Full punching shear can only 
be allowed on the perimeter a bcd in Fig. 11, 
on the opposite page. 

The perimeter A BC D must be strong enough in 
beam shear. With the thickness and sizes in Table I, 
page 723, ante, the intensity of beam shear round 
the drop is 3-3 ./w Ib. per square inch, where w is 
the inclusive load per square foot. If w exceeds 
500 lb. per square foot then the shear exceeds 75 lb. 
per square inch, and either shear reinforcement must 
be provided (this is difficult in a thin slab) or the 
drop must be increased in size. Better still a sunk- 
panel design should be used. 

Construction.—_Shuttering for the slab offers no 
difficulties which are not met with in plain-slab 
or slab-and-girder work. The circular columns and 
caps, however, are different. If one simple steel 
mould can be used a sufficient number of times to 
justify its first cost, then steel moulds should be 
employed. Adjustable steel moulds with numerous 
bolts, making-up pieces, loose keys or wedges and 
detachable liners are unworkable, and inferior to well- 
designed timber moulds. In the case illustrated in 
Figs. 12 and 13, 11 timber moulds were found most 
suitable, the construction being shown in Fig. 14. 
The mould for the column and capital may be struck 
the day after concreting if special reinforcement is 
provided to strengthen the overhanging part of the 
capital while the concrete is green. (See Fig. 11.) 
One mould will therefore produce one column 
with its capital every two days, or three columns 
per week. If each floor in a building has, say, 
48 similar columns, and each storey has to be 
completed in three weeks, then 16 columns must go 
up each week. This would require six sets of 
column moulds for each floor, each set being used 
eight times. 

An interesting example of the application of 
different types of flat-slab work is given in Figs. 15 
and 16, which illustrate one end of an industrial 
building. The upper storey has steel stanchions at 
15-00 metres centres both ways, with steel roof work. 
The main ground floor consists of standard flat- 
slab work with columns at 5-00 metres centres the 
superload being 206 lb. per square foot. There is a 
main column every 15-00 metres, carrying the steel 
stanchions above and taking the whole of the lateral 
wind load. The basement floor on the left of the 
section is a plain slab supported on piles, and is 
without caps or drop panels. This was designed to 
carry heavy machine foundations and concentrated 
loads the position of which could not be fixed 
before the floor was constructed. The remainder of 
the basement floor is a flat-slab supported on piles 
with column capitals, but no drop panels, the super- 
load being 206 lb. per square foot. The piles below 
and the columns above had a little excess bending 
strength which was utilised to stiffen the floor to 
some extent. The rows of piles supporting the base- 
ment run at 45 deg. to the lines of columns support- 
ing the oun floor, the span of the basement floor 


being only =; ; times the span of the ground floor. 


This prt gave an economical spacing of 
piles and an economical basement slab. 

The floors illustrated are examples taken from 
the Michelin factory at Stoke-on-Trent, and serve 
to show the adoption of particular types to par- 
ticular conditions. The illustrations are reproduced 
by courtesy of Messrs. Peter Lind and Company 
Limited. 





THE UNritep States Iron AND STEEL INDUSTRY.—- 
After reaching a new high record of 56,433,473 tons in 
1929, the production of steel in the United States declined 
to about 40,700,000 tons in 1930, the lowest total since 
| 1924. The decrease in the production of steel naturally 
| brought i in its train lower outputs of pig-iron, ferro-alloys, 
and iron ore, the production of pig-iron declining from 
41,761,488 tons in 1929 to 31,036,866 tons in 1930, that 
| of ferro-alloys from 869,563 tons to 732,518 tons, and 
' that of iron ore from 73,027,720 tons to 58,408,664 tons. 
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extensively employed for cold-air circulation in marine 
| refrigerating plants, for which, it is pointed out, they 
| have the advantage of occupying only a small space 
|in addition to a high efficiency. Moreover, owing to 
the latter characteristic, the heat added to the air by 
the fan itself is less than usual, and consequently the 
capacity of the refrigerator and cooler can be reduced. 
| For ships’ ventilation, the design has the advantage 
that the fan and motor can be enclosed in the ventilators 
on deck and the deck space usually occupied by the fan, 
| motor and bedplate can thus be saved. Aeroto fans 
| have also been used for cooling glass furnaces, Diesel- 
|engine radiators, turbo-generators, transformers and 
| other electrical machinery, but a more recent applica- 
| tion is for providing forced draught for marine boilers. 
| The first installation of this class was fitted on board 
| the S.S. Rodney Star, a vessel of 10,583 gross tons, 
owned by the Blue Star Line and propelled by Parsons 
geared turbines. Steam, at a pressure of 200 lb. per 
square inch, is supplied by two double-ended and two 
¥en 3 “Win Temeacan ox 28. <Beoune Sean” | single-ended Scotch boilers fitted with a total of 24 
wit a aia erie re vad furnaces equipped for coal firing with Howden forced 
| draught. The draught was originally supplied by two 
THE AEROTO TWO-STAGE FORCED- | from aircraft propellers, but the early fans of this 66-in. double-inlet centrifugal fans, each driven by a 
5 | type, with blades of uniform thickness, could only be| 45 h.p. motor. When tested by the British Aero- 
DRAUGHT FAN. | used to deliver against very low pressures, and were | technical Company, Limited, the fans were each found 
THE more extensive use of fans and the increased | also disappointing from the point of view of efficiency. | to deliver 22,000 cub. ft. of air per minute against a 
capacity now required in these appliances when used | A propeller type of fan in which a high efficiency can | total pressure of 3-25 in. water gauge, the power con- 
for ventilation, forced and induced draught, air circu- | be obtained under working conditions has, however, | sumption amounting to 26 b.h.p. The overall efficiency 
lation and other industrial purposes, has led toa demand | been developed in this country under the patents of | was 41 per cent., taking the motor efficiency as 87 
for a higher efficiency than is generally obtainable from | Messrs. M. T. Adamtchik and G. G. Massera, and the | per cent., the fan efficiency then amounting to 47 per 
the simple type of centrifugal fan in common use. | fans, to which the trade name Aeroto has been applied, | cent. 
For this reason, more careful attention has been given| are now manufactured at their Slough works by| One of these centrifugal fans was replaced by an 
to the design of the rotor vanes of centrifugal fans, | Messrs. The British Aerotechnical Company, Limited, | Aeroto propeller type fan, which is shown in position 
and in some cases guide vanes have been added} Astor House, Aldwych, London, W.C.2, for foreign| on the right in Fig. 3, annexed. The saving effected 
to improve their efficiency. For the same reason, | countries, and by Messrs. Aeroto Limited, Bush House, | in the space occupied will be apparent from this illus- 
attempts have been made to develop the propeller- | Strand, London, W.C.2, for the British Empire. | tration, but it may be mentioned that the space required 
type fan on account of the high efficiency obtainable| Aeroto fans, we understand, have been already | for the Aeroto fan is 193 cub. ft., as compared with 
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380 cub. ft. for one of the centrifugal fans. The reduc- 
tion in weight is even more striking, that of the Aeroto 
fan, complete with its supporting frame, being 1 ton | 
23cwt., while that of one of the centrifugal fans with | 
its motor and seating was 5 tons 12 cwt. 

Photographs showing the inlet and delivery ends 
of{the Aeroto fan are reproduced in Figs. 1 and 2, 
respectively, on page 756. The fan comprises two sets 
of twelve-bladed rotors, 45-in. in diameter, mounted 
on the onposite ends of the armature shaft of the driving 
motor, which is rated at 23 b.h.p. and is mounted | 
coaxially in the casing between them. Each rotor, it 
should be explained, is in the form of a single casting 
of Alpax aluminium alloy, the blades, which are of | 
aerofoil section, being formed on the periphery of a | 
large boss which is keyed on to the shaft. The motor, | 
which is of the shunt-wound type, supplied by Messrs. | 
The General Electric Company, Limited, is supported 
on four radial arms, of streamline section, bolted at 
their inner ends to facings formed on the motor frame, 
and similarly connected at their outer ends to a cast- 
iron ring secured to the fan casing. Immediately 
behind each of the rotors is a set of 13 fixed guide 
vanes, the object of which is to turn the air leaving 
the impellers in a direction parallel with the axis of 
the fan casing. The guide vanes are each cast separ- 
ately in Alpax, the vanes forming a set being bolted 
to a ring at the centre and being secured to the casing 
at the tips. The ring carrying the guide vanes is 
mounted on the motor frame at the inlet end, while 
at the delivery end it is attached to a streamline 
fairing which encloses the motor and alse covers the 
bosses of both rotors. The rounded front end of 
_the streamline fairing, which is attached to and rotates 
with the impeller, is shown in Fig. 1, and the pointed | 
rear end, which is stationary, is visible in Fig. 2. The 
latter illustration shows the rear set of guide vanes | 
and some of the impeller blades can be distinguished | 
between them. The outer casing, which is of sheet 
steel, is flared at the inlet, as shown in Figs. 1 and 3, 
but the central portion is cylindrical, and 45} in. in 
diameter internally, this part leading gradually to a 
rectangular outlet measuring 38-in. wide by 43 in. deep, 
connected to the trunking leading to the boiler room. 
To give access to the commutator, two doors are 
provided in the casing and glass windows are fitted 
in the centre of these doors, as well as in the com- 
mutator cover, so that any sparking at the brushes 
is visible. The complete fan is supported on a light 
angle-iron frame, visible in Fig. 3, and since the 
rotating parts are accurately balanced no trouble is 
experienced from vibration. The motor-starting equip- 
ment, also supplied by Messrs. The General Electzic 
Company, Limited, has a field rheostat installed on 
the engine-room platform to give speed variation as 
required. It will be seen that the fan has been 
mounted horizontally, and that the air passes in a| 
straight line from the fan inlet to the duct leading to 
the boilerroom. Fans of this type, however, lend them- | 
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| selves readily to vertical mounting and can be placed 


on a bulkhead or in a corner where the minimum of 
useful space would be occupied. 

The fan was designed to deliver 25,200 cub. ft. of 
air per minute against a total pressure of 4-18-in. 
water gauge when running at 900 r.p.m., and the 
results obtained in a test carried out at the makers’ 
works are given in the form of a diagram in Fig. 4. 
It will be seen that the maximum efficiency is obtained 
when the fan is delivering 34,500 cub. ft. per minute 
against a total pressure of about 3-5-in. water gauge, 
the fan efficiency then amounting to 85 per cent. The 
efficiency mentioned, it should be explained, is that 
of the fan only, having been obtained by dividing the 
total energy of the air delivered by the power input to 
the fan. The latter figure was obtained by multi- 


| plying the electrical energy supplied to the motor 


by the efficiency of the latter, as determined from a 
characteristic curve supplied by Messrs. The General 
Electric Company, Limited. It will be seen from Fig. 4 
that a high efficiency is obtained over a wide range of 
outputs, the efficiency exceeding 75 per cent. for all 
deliveries between 44,000 cub. ft. per minute at 2-25-in. 
water gauge and 26,000 cub. ft. per minute at 4-3-in. 
water gauge. 

In order to determine the efficiency of the fan 
under practical working conditions, a test was carried 
out on the 8.8. Rodney Star by members of the staff 
of the National Physical Laboratory while the vessel 
was steaming down the Thames on December 12 last. 
In this test, the air flow was measured at a number of 
points over the rectangular cross-section at the outlet 
end of the fan by means of a combined Pitot tube 
and static-pressure head connected to a Chattock tilting 
manometer. The static pressure was measured by an 
ordinary U-tube manometer connected to the static- 
pressure side of the combined head, while the electrical 
input was measured by a calibrated sub-standard 
voltmeter and ammeter. The values of the air velo- 
cities obtained were plotted in the form of graphs from 
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| which the contours of constant velocity were deter- 
mined, and these contours were plotted on a scale 
drawing of the cross-section of the duct. The latter 
was divided into 100 similar rectangles, and the 
velocity at the centre of each rectangle was estimated 
from the contours. The average value of these velocities 
multiplied by the total area of the duct was taken 
as the volume of air delivered. The total energy of 
the air passing each small area of the section may be 


13 
<* dA+PvdA, where dE is 


expressed as dE = > 
the increment of energy in foot-pounds per second, 
dA is the elementary area in square feet, v is the 
velocity in feet per second, e is the density of the air 
in pounds per cubic foot, and P is the static pressure in 
pounds per square foot. The value of PwdA can 
be obtained by multiplying the arithmetic mean of the 
values of P by the total volume, and since e and g 
are constants, the first term requires only a determi- 
nation of the average value of v’. It was considered 
sufficiently accurate to determine the value of 2° at 
the centre of each of the 100 small rectangles used for 
the volume determination, and the total energy was 
then determined from the above formula. The results 
of the test are as follows :—mean air velocity, 59-5 ft. 
per second ; cross-sectional area of duct, 11-33 sq. ft., 
giving a volume flow of 670 cub. ft. per second or 
40,200 cub. ft. per minute. The mean static pressure 
in the duct was 1-825 in. water gauge, or 9-49 Ib. 
per square foot; the air density 0-0752 lb. per cubic 
foot; and the mean value of v* was 2-438 x 10. 
From these figures the air energy was found to be 
9,630 ft.-lb. per second, equivalent to 17-5 h.p., and 
the electrical input was 18,400 watts, or 24-7 h.p. 
The overall efficiency of the set was, therefore, 71 per 
cent., and as the efficiency of the motor obtained from 
the characteristic curves was 87 per cent., the efficiency 
of the fan alone was 81-5 per cent. The latter figure, 
it may be pointed out, agrees closely with that obtained 
in the works tests of which the results are given in 
Fig. 4, when allowance is made for the fact that the 
figures are there plotted on a total-pressure base, 
i.e., with the dynamic pressure head added to the 
static pressure. In the test carried out on the Rodney 
Star, the mean dynamic pressure head was equal to 
0-94-in. water gauge, bringing the total head to 2-765 in. 
The results obtained with the fan described above 
having proved satisfactory, the owners of the Rodney 
Star decided to replace the second centrifugal fan with 
another of the Aeroto type, and photographs of this 
fan, which has just been installed, are reproduced in 
Figs. 10 to 13, on page 766. Details of its design and 
construction are given in Figs. 5 to 8 on this page, 
and Fig. 9 is a diagram showing the results obtained 
in a test at the makers’ works. As is, perhaps, most 
clearly shown in the longitudinal section, Fig. 5, the 
design has been modified to provide easier access to 
the motor and other moving parts, and also to reduce 
the noise, which was rather excessive in the earlier 
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design. In the later fan, the motor is located near the 
inlet, and the twe sets of rotating blades are mounted 
behind it on a shaft coupled to the armature shaft and 
supported at the rear end by a double ball race. The 
motor, which is of Messrs. Mawdsley’s manufacture 
and rated at 23 h.p., is supported from a cast-iron ring 
by four radial arms of cast-steel, as shown on the left 
in Fig. 6, and the cast-iron ring is bolted to a cylindrical 
casing of the same material. Details of the joint 
between the ring and casing are illustrated in Fig. 8. 
The casing is made with a longitudinal joint, so that the 
upper part can be lifted, as shown in Fig. 12, on page 766 
to permit the rotating blades and guide vanes to be 
inspected, and the lower part is formed with four feet 
to enable it to be bolted down to the supporting girders. 
Another cast-iron ring is attached to the casing at the 
delivery end, and from this the bearing for the rotor 
shaft is carried by four radial arms of cast-steel, as 
shown on the right in Fig. 6; a section of one of the 
arms is given in Fig. 7. The bearing housing, which 
is of cast-iron and is shown in section in Fig. 5, is 
designed to facilitate the removal of the bearing for 
inspection purposes. 

The rotors are constructed of cast Alpax alloy and 
have 12 blades, their design being generally similar 
to those of the earlier fan. The design of the fixed 
guide vanes has, however, been altered, each set 
having 17 vanes instead of 13, the larger number 
having been employed to eliminate the syren effect 
to which the noise produced by the earlier fan was 
mainly due. The guide vanes can be seen in position 
in Figs. 12 and 13, while one set is shown separately 
in Fig. 11, looking in the direction in which the air 
travels. The vanes are cast separately in Alpax 
alloy, these castings, as well as those for the rotors, 
having been made by Messrs. Lightalloys, Limited. 
They are screwed to inner and outer rings clearly 
shown in Fig. 11. The outer shrouding ring is of steel 
and fits into a recess turned in the inner surface of the 
casing, as shown in Fig. 5, so as to leave a flush surface 
for the passage of the air. The inlet enc. of the casing 
is of sheet steel, flared as shown in Figs. 5 and 10, 
and a stationary dome-shaped fairing ‘s fitted over 
the front end of the motor to form a smooth passage 
for the inflow of air. A number of small louvre-shaped 
openings are formed in this fairing, as shown in Fig. 10, 
and through these openings sufficient air passes to 
cool the motor. At the outlet end of the casing, a 
sheet-steel transition piece is fitted to change the section 
from circular to rectangular, and in this transition 
piece an inspection door is provided giving access to 
the rear bearing. The latter is also covered by a 
stationary streamline fairing, shown in Figs. 5 and 13, 
and this fairing is easily detachable for the examination 
of the bearing. The stariing equipment for this fan 
was supplied by Messrs. Brookhirst Switchgear 
Limited, and has a separate field rheostat for speed 
control from the engine-room operating platform. 

From the results of the works test reproduced in 
Fig. 9, it will be seen that a maximum efficiency of 
86 per cent. is reached when the fan is working against 
a total pressure of 3-5 in. water gauge, the delivery 
then amounting to 32,000 cub. ft. per minute and the 
horse power absorbed being 21. The latter figure, 
it should be explained, is the power actually supplied 
to the fan assuming the efficiency of the motor to be 
87 per cent., and the same method of estimating the 
power supplied was used in calculating the fan efficiency. 
The Aeroto fan, it may be added, is particularly suit- 
able for application in the form of separate forced- 
draught units in large boiler installations, and, by 
providing a separate unit for each boiler, the extensive 
duct system necessary when the draught is supplied by 
centrifugal fans located at one point in the installation 
is rendered unnecessary. Moreover, it is possible with 
the former arrangement to regulate the quantity and 
pressure of the air supplied to each boiler with con- 
siderable accuracy, with a resulting improvement in 
the combustion. In conclusion, we may remark that 
the high efficiency thus obtained is a notable example 
of the progress which may sometimes be made by 
applying the scientific knowledge acquired in one branch 
of engineering to another, the fans above described 
having been designed in accordance with aerodynamic 
principles established in connection with the production 
of aircraft. 


LARGE SCALE ELECTRIC POWER 
TRANSMISSION IN SOUTH AMERICA. 
By Dr.-Ing. ScHNECKENBERG. 

Tue hydro-electric development of the falls on the 
Yguassu river, some 750 miles from Buenos Aires, 
has been under consideration for some years by the 
Ministry of Public Works (Ministerio de las Obras 
Publicas) of the Argentine Republic. These falls lie 
at the point where the frontiers of Brazil, the Argentine 
and Paraguay meet. 


During a recent visit to Buenos Aires, Herr Schon. | 
holzer, the Swiss consulting engineer, advised the 





Ministry that, as half the tributaries of the upper 
Paran river lie in Brazil and the other half in the Argen- 
tine, the electrification of the falls should be under- 
taken as a joint project by the two countries, and that 
in the event of Paraguay participating in the work, 
the complete utilisation of the falls should be proceeded 
with. There is, as yet, little experience available on 
power transmission on such a large scale and over such 
great distances, and Herr Schénholzer has accordingly 
examined the economic and technical aspects of the 
proposal in great detail. A full record of the report 
was given in recent issues of the Schweizerische 
Technische Zeitschrift (vol. 3, page 561 et seq.). 

The main part of the load for the plant, amounting 
to some 300,000 kw., would be furnished by Buenos 
Aires and Sao Paulo, the former being situated at a 
distance of some 750 miles and the latter at 560 miles. 
Buenos Aires, which is from every point of view the 
centre of gravity of the Argentine Republic, is a city 
of 3,000,000 inhabitants and with many suburbs. 
It has a large and steadily growing industry and an 
extensive entrepét trade. The installed capacity 
of electrical plant in the city amounted to 250,000 kw. 
in 1926. The present four or five electric supply 
companies could not deal with any great extension of 
the present demand such as might arise if further exten- 
sive electrification were taken in hand. 

Sao Paulo, the rapidly growing centre of the coffee 
trade and of the Brazilian agricultural and textile 
industries, has water-power sites considerably nearer 
than the suggested development on the Yguassu river, 
but they could not be developed at anything like 
such a low cost per horse power as the larger scheme. 
In view of rich mineral resources of the country and 
the energy and enterprise of the South Brazilian people, 
a development such as that suggested should lead to 
remarkable industrial progress in the Sao Paulo region. 

Herr Schénholzer has drawn up a diagram showing 
the variation in the total load over an average day 


‘for the city of Buenos Aires, on the assumption that 


current was utilised for lighting, general power supply, 
heating, refrigerating machinery, and traction, with 
the utilisation of surplus power at times of light load 
for chemical industries. Apart from this possible 
utilisation of surplus power, the diagram shows that 
the base load of the city would be about 150,000 kw. 
From eight in the morning to noon, the load would be 
about 475,000 kw., falling to 130,000 kw. by one in the 
afternoon. From two o'clock until ten at night, 
it would increase to from 425,000 to 600,000 kw. On 
the basis of this diagram, Herr Schénholzer proposes 
the transmission of a 24-hour base load of 300,000 kw. 
to the city, the peaks above this base load being dealt 
with by local thermal stations, preferably equipped with 
Diesel engines utilising Patagonian fuel oil. He proposes 
that the surplus power, between the base load of 300,000 
kw. and the valley of the diagram, should be utilised 
for steam or hot water or electric storage, irrigation 
work and, particularly, hydraulic storage for application 
in connection with metallurgical and electro-chemical 
industries. 

In view of the great iength of the transmission line, 
Herr Schénholzer lays great stress on the fact that the 
300,000 kw. load should not be switched on to the 
line, or taken off, other than slowly and steadily ; 
his calculations show that owing to the great inductance 
and capacity of the line any rapid change from full 
load to no load, or the reverse, would be accompanied 
by voltage surges of quite inadmissible magnitude. 
He therefore considers that the full base-load should 
be carried for 365 x 24, or 8,760, hours a year, the 
power transmission being accordingly about 2-63 x 10° 
kw.-hours per year. The transmission line could only 
be constructed economically if it carried at least 
250 kw. per kilometre, or from 1 to 2 x 106 kw.-hours 
per kilometre. The Yguassu river has a very fluctuat- 
ing flow, varying between 400 and 4,700 cub. m. per 
second, and sometimes even reaching 7,000 cub. m. 
per second, when it may have a depth of from 65 to 
70 m. He is of opinion that a dam might be built 
a short distance above the falls without any serious 
technical difficulty or excessive cost. In an average 
year, a continuous flow of 1,550 cub. m. per second would 
be available with a useful fall of 65 m., equivalent to 
a continuous output of 1,007,500 h.p., or 720,000 kw. 

The cost of the total yearly power consumption of 
2-6: 10° kw.-hours for Buenos Aires, if generated 
in power stations burning coal and equipped with 
the most modern boilers and turbo-generators, has 
been worked out by Herr Schénholzer as follows :— 
The average price of coal c.i.f. Buenos Aires delivered 
to the power station is 50 Swiss francs (2/.) a ton; 
interest, amortisation and maintenance of the plant 
can be taken at 18 per cent. of the capital cost, which 
would amount to 300 Swiss francs (12/.) per kilowatt 
installed ; standing charges covering insurance, adminis- 
tration and other general costs would be 10° Swiss 
francs (40,000/.) a year ; the coal consumption, allowing 
for the consumption of a reserve plant of 20 per cent. 
capacity, which should be installed, and taking account 





of losses due to boiler and steam pipe leakageTand 
occasional bad vacuum, may be taken at the low figure 
of 0-6 kg. per kilowatt-hour. The net cost per kilowatt 
at the point of distribution in Buenos Aires would 
hence be :— 

106 + (300 x 300,000 x 0-18 + 20 per cent.) 

+ 50 x 0-6 x 300,000 x 8,760 
300,000 x 8,760 


which equals 0-0378 Swiss francs (0-36d.) per kilowatt- 
hour, in the case of steam-generated power. 

Herr Schénholzer proposes that the Yguassu hydro- 
electric station should contain eight units, each of 
100,000 kw. Of the total capacity of the station, 
100,000 kw. would represent reserve, 600,000 kw. the 
normal useful output, and 100,000 kw. the losses in 
transmission, station requirements and local consump- 
tion. The eight units, each of which would consist 
of a three-phase generator with an associated trans- 
former, would be divided into two equal sections to 
serve Brazil and the Argentine, respectively. The 
high-tension sides of the two sections would be run in 
parallel on two pairs of ’bus-bars serving the Brazilian 
and Argentine networks and connected together through 
an auto-transformer of a continuous capacity of 50,000 
kv.-a., giving a large ’bus-bar reactance and permitting 
the coupling of the two sections of the station and the 
interchange of power when necessary. 

The Yguassu power station and the main sub- 
stations at. Buenos Aires and Sao Paulo would be 
protected from lightning effects on the overhead 
lines by means of protective lines arranged at each 
end of the transmission lines. These protective lines 
would be from 1 to 2 km. long. Moreover, a similar 
arrangement at the power station would be such that 
transients of this kind could not pass from the Brazilian 
to the Argentine transmission, or vice versa. 

Herr Schénholzer has examined the problem of the 
transmission of this great amount of power, both 
analytically and graphically. He considers that the 
greater part of the wattless current due to the network 
should be compensated for by employing synchronous 
motors for power applications. He calculates, however, 
that there will remain a wattless component of 300,000 
x 0-325 = 97,500 kv.-a. for the network, and considers 
that the inductance and capacity effects of the network 
can be arranged to compensate each other, with the 
production of standing waves which will remain 
stationary. 

To obtain this result he proposes the employment 
of hollow aluminium conductors, with an external 
diameter of 50 mm. and an internal diameter of 35 mm., 
such as have been manufactured by the Heddernheimer 
Kupferwerke, the Siezmens-Schuckertwerke, and the 
Aluminium Industrie A.-G., of Neuhausen, Switzer- 
land. The calculations show that the most favour- 
able transmission voltages would be 406,000 volts for 
the Sao Paulo line and 420,000 volts for the Buenos 
Aires line, giving effective currents of 427 and 413 
amperes in the two cases. The efficiency of the 
transmission system, consisting of the power-station 
transformers, the line and the substation transformers, 
would be such that with a current lag equal to cos ¢ = 
0:95 at the power station, the power factors at the 
reception ends of the line would be 91-2 per cent. at 
Buenos Aires and 89-5 per cent. at Sao Paulo. 

Herr Schénholzer calculates the cost of the Argentine 
half of the power scheme as follows :—The power 
station could be built for 500 Swiss francs (50/.) per 
installed kilowatt, so that the total cost for the Argen- 
tine half of the station would be 200 million Swiss francs 
(8,000,000/.) ; the four outgoing and the four recep- 
tion transformers, together with the transmission line, 
would cost 165 million Swiss francs, giving a total 
capital cost of 365 million Swiss francs (14,600,000/.). 
Allowing 18 per cent. as an annual charge for interest, 
amortisation and maintenance on the water-power 
plant, gives an annual cost of 36 million francs, and 
allowing 15 per cent. of the same charges on the trans- 
mission system, gives 24-8 million francs; a further 
annual charge to cover transmission losses he takes at 
0-0118 franc per kilowatt-hour, which, multiplied by 
2-76 x 10%, gives a yearly charge of 3-28 million 
francs. For administration, insurance and general 
expenses he allows an overall charge of 0-92 million 
francs, giving a grand total annual cost of 65 million 
francs. 

The net cost of electrical energy delivered at Buenos 
Aires would hence be 

65 x 10° _ _ 09-0247 franc per kw.-h, 
300,000 x 8760 

The difference psteam — Pwater = 0:0378 — 0-0247 

= 0-0131 frane (0-125d.) per kw-.h. 

which is equivalent to a saving to the town of )-0131 
x 2-76 x 10° 36,156,000 francs (1-445-0001.) 
yearly over the first fifteen or twenty years during 
which the initial cost of the equipment would be paid 
off. After this time the cost Pater might be only 
about 0-013, instead of 0-0247 franc and the yearly 
savings more than 85 per cent. greater. 





Psteam = 


P water = 











JUNE 12, 1931.] 





THE MEASUREMENT OF A RAPIDLY 
FLUCTUATING FLOW OF GAS. 


In making water-gas, the process of generation is 
interrupted at short intervals, between which the flow 
of gas in the main is subject to very rapid fluctuations 
of amount and, to some extent, of quality. In the 
course of the investigations now in progress at the 
Fuel Research Station it was, therefore, found neces- 
sary to obtain records not only of the total volume 
flowing through the main in a given time, but also 
of the instantaneous rate of flow at any moment. The 
average rate of flow to be dealt with was some 300 cub. ft. 


F'tg.1. ARRANGEMENT OF GAS MAIN AND PLANT. 
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and probably give readings of higher accuracy, in other 


industrial processes, where a record of the flow of large 
volumes of gas was required under conditions less 
exacting in respect of fluctuation. Accordingly, an 
account by Dr. J. G. King and Dr. B. H. Williams has 
now been published, describing fully the apparatus 
used, and the results obtained during its calibration.* 

The tests for which the instrument was required 
usually extended over the period between two succes- 
sive clinkerings, viz., abeut eight hours. Within this 
time coke was charged to the generator at the beginning 
of perhaps 14 charging periods, and throughout each 
of these the plant was worked usually in six cycles, 
each comprising 1 minute’s blow and 4 minutes’ gas 
making. Except for the first of these cycles, immediately 
after charging coke, during which the steam was 
passed through the generator only in the upward 





Fig.2. POSITION OF ORIFICE PLATE IN GAS MAIN. 
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Fig.6. RATE OF PRODUCTION OF WATER GAS. 
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per minute. A wet meter could not be used for measur- 
ing it, and the use of a calibrated gas holder required 
precautions against appreciable variations of tem- 
perature, which were possible only in exceptional cases. 
In order to devise an instrument for recording the 
instantaneous rate of flow, it was, therefore, necessary 
to make use of the velocity of the gas stream in a 
straight length of pipe, as measured either by a Pitot 
tube arrangement or by the difference of pressure on 
the opposite sides of a calibrated orifice or Venturi 
tube. After a number of experiments it was found 
possible to construct a satisfactory instrument for the 
purpose, depending on the drop of pressure at a 
calibrated orifice in a straight length of pipe, and to 
make a continuous photographic record of the pressure 
difference. At the same time, an instrument was con- 
structed for measuring directly the amount of air 
supplied during the flow period of the process. The 
fluctuations of pressure that occur in the gas main of a 
water-gas plant are probably wider and more rapid than 
in any other process in which it is necessary to measure 
large volumes of gas, and it was thought, therefore, 
that the apparatus would have a further application, 
























ba 


“arenes 











a a 


c 





direction, the first upward steaming was restricted to 
1 minute, followed by 2 minutes’ downward steaming, 
with the final steaming upwards. The purpose for 
which it was required to measure exactly the gas pro- 
duced at any time was to keep track of the variations 
in the rate at which gas was produced both within any 
one cycle, and as between different parts of the working 
period. Preliminary experiments showed that, for the 
purpose in view, a pressure difference on a Pitot tube 
across the diameter of the gas main was too small and 
the fluctuations of flow along the main too rapid to 
enable the method to be used, and an orifice plate was 
accordingly inserted in the gas main in its place. 
The general arrangement of the gas main and plant is 
shown diagrammatically in Fig. 1, and the position of 
the orifice plate in the gas main in Fig. 2. The dimen- 
sions of the plate and the calculation of the flow were 
made on Hodgson’s formula.t The conditions of 





* Department of Scientific and Industrial Research. 
Fuel Research: Technical Paper No. 27. The Measure- 
ment of a Rapidly Fluctuating Flow of Gas. H.M. 
Stationery Office. [Price 6d. net.] 

¢ Proc. Inst. C.E, 1916, cciv, page 108. 








maximum accuracy for this method were known to be 
the provision ef a length of pipe of uniform diameter 
and long enough to allow the complete disappearance of 
turbulence in the gas stream, both before and after 
the point of measurement. The arrangement was 
found experimentally to give accurate results for a 
gas flow of up to 800 cub. ft. per minute. 

After trial of other apparatus, it was ultimately 
decided to measure the drop of pressure across the 
orifice by means of an inclined gauge, so arranged that a 
movement of 4 in. in the level corresponded to a change 
in pressure drop equivalent to $ in. of water. Accord- 
ing to the formula adopted, the rate of flow of gas is 
proportional to the square root of the ratio of the 
pressure drop to the temperature of the gas. On the 
basis of a series of readings taken at intervals of three 
seconds during a number of gas-making cycles, during 
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which the density of the gas of the orifice must not 
have changed, the variations of the square root of the 
pressure drop were plotted throughout each cycle. 
Fig. 3 shows, in curves a, 6 and c, the form of three 
typical cycles. The values calculated from these 
curves were compared with those obtained by observa- 
tion of a calibrated gas holder on a day when uniform 
air temperature and absence of sunshine made accurate 
measurements probable, and were found to agree 
within 2 per cent. or less. The inclined gauge was, 
therefore, adopted as the measuring element of the 
proposed apparatus, and the form in which it was 
adapted to give an automatic record, so as to obviate 
the need for reading at intervals of three seconds, is 
shown in Figs. 4 and 5. The gauge, which contained 
an opaque liquid (commercial aniline), had a straight 
inclined part of about one-tenth of an inch in bore, 
and was connected to the gas main before and after the 
orifice plate, so that when no gas was flowing, the liquid 
in the inclined part was at the level of that in the reser- 
voir, and, when gas flowed, the liquid moved forward 
to an extent determined by the difference in the pres- 
sures P! before the orifice, and P? after it. The gauge 
was fixed outside a light-tight wooden box, within 
which a clock drove a roll of photographic paper at 
right angles to a narrow slit in the box at the same 
angle as the inclined gauge, which was fitted directly 
over and in contact with its edges. The instrument 
could be made to rotate round the axis of the gauge bulb 
when it was desired to vary the angle of the tube in the 
slit from the normal inclination at which it gave 
the scale of reading mentioned above. Inside the slit 
was fixed a thin strip of black enamelled copper, with 
0-3 mm. holes at intervals of 1 mm, and a roller kept the 
photographic paper in close contact with the strip. The 
volume of liquid in the instrument was so calculated 
that when no gas was flowing, the level of the liquid 
stopped short on the near side of the photographic paper, 
leaving the inclined gauge in contact with the slit. 
The light from the lamp thus passed through the row 
of holes in the copper strip, and produced in the 
developed paper rows of dots, which merged into a 
series of parallel straight lines 0-3 mm. thick and 1 mm. 
apart. When, owing to the flow of gas, the opaque 
liquid was driven into the gauge tube, it cut off the 
light from each aperture as the centre of the menis- 
cus covered it, and the developed chart showed blank 
spaces bounded by the ends of parallel straight 
lines, as shown in Fig. 6. The area of these blank 
spaces, coupled with the speed of the paper and the 
relation of the pressure difference to the movement 
of the gauge liquid, enabled the volume of gas which 
had passed to be calculated. The smallness of the per- 
forations confined the action of the opaque liquid to a 
small area of the centre of the meniscus, the shape of 
which was not affected appreciably by the difference in 
shape of the entire meniscus, according as the liquid was 
rising or falling. Fig. 6 shows a piece of a chart 
obtained in this way. In this, the space a to b shows 
that gas did not begin to flow till 6, when the pressure 
difference between the two sides of the orifice plate 
was shown on the ordinate bb!. The general falling-off 
of the ordinate (or height of the white spaces) corre- 
sponds to the reduced gas production with continued 
steaming, and the momentary falls arise from changes 
of direction in the flow of gas through the generator. 
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Steam was cut off from c! to c, and from c to d the fire 
was again blown and the flow of gas stopped. In the 
cycles, steaming was upward up to e, when it was re- 
versed, and at f again directed upward. The areas 
were measured mechanically on a planimeter, which, by 
means of a cam, indicated the square root of the ordi- 
nate. From these areas and the records of density, 
the flow of gas at any time was readily calculated, and 
the conformity of the calculated results with those 
observed under calibrated conditions was verified. 

The flow of air was also measured by an orifice-plate 
method, the pressure differences being registered on 
an air-speed diaphragm gauge, developed for aeroplane 
work. For this purpose, it was found that a Pitot tube 
could be used with similar accuracy, but not with the 
same simplicity and convenience. 


LETTERS TO THE EDITOR. 
THE LOFFLER BOILER. 


To THE Eprror oF ENGINEERING. 

Sir,—Several articles have recently appeared in 
the technical Press pointing out that the Léffler 
boiler is the most economical boiler for power produc- 
tion. That this is so in the case of boilers where the 
quantity of make-up feed water is small would seem 
open to doubt. It is clear that the Léffler boiler and 
its steam reheater should enable the coal consumption 
of a power station to be reduced to about 87-5 per 
cent. of that usual in good practice, with steam produc- 
tion at 600 lb. per square inch and 800 deg. F., and 
no reheating, the efficiency of extraction of heat from 
the coal being the same in both cases. Actually, the 
exit flue-gas temperature of 355 deg. F. with the 
Liffler boiler, as it stands at present, would indicate 
a possible decrease in coal consumption of 3 per cent, 
by further cooling down of the flue gases. 

It is also clear that the following desirable features 
in the Léffler boiler are not only applicable to this 
type of boiler: (a) symmetrical disposition of tube 
elements, and equal rates of heat transfer to each 
tube element at any one point in the circuit ; (6) the 
high-temperature end of the superheater not being 
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heated by direct radiation from the furnace, and the 
maximum temperature of the superheater being 
limited to a safe value by the temperature of the flue 
gases at this point; and (c) the replacement of all 
expanded-in tube joints by welded joints. 

These features are all possessed equally well by a 
boiler of the flash type, consisting of a series of equally- 
heated tubes in parallel, between a water header and a 
superheated steam header. A sketch of such a boiler, 
combined with an air preheater and a flue-gas reheater 
for the steam passing through the turbine, is shown 
in the accompanying diagram. 

It will be seen that the flue-gas reheater should 
enable the cooling of the flue zases to be carried down 
to the practical limit. This, together with the elimina- 
tion of the steam insulating pump, should represent a 
saving in coal consumption of 4 per cent., compared 
with the Léffler boiler of to-day. In addition, the 
capital cost should be substantially less, owing to the 
elimination of the large high-pressure evaporator 
drums. 

The practicability of such a design of boiler would 
appear to depend on three factors: (a) satisfactory 
formation of steam in the generating tubes at high 
rates of heat transfer without excessive tube wall 
temperatures ; (b) purity of feed-water supply; and 
(c) satisfactory control of the boiler. 

With regard to (a), the writer is not aware that 
sufficient evidence exists to prove or disprove satisfac- 
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tory steam formation in the generating tubes. It is 
clear that, at the critical point, satisfactory steam 
formation can be obtained, but at pressures of the 
order of 2,000 lb. per square inch, where the saturated 
steam volume is about twelve times the liquid volume, 
it would appear that experimental evidence is neces- 
sary to prove this point. Tube failures have been 
reported in the case of boilers of normal type generating | 
at 1,400 lb. per square inch, but these failures | 





steam 
might all be put down either to scale, corrosion, or | 


complete failure of the circulation. Clearly, in the case 
of the boiler here proposed, by having an adequate 
pressure drop across the combined generating and 
superheating tubes, it would be possible to obtain a 
very nearly equal water rate to each tube. Further- 
more, this pressure drop would affect the efficiency of 
the plant by a small fraction of one per cent. 

With regard to (b), the proposed boiler would be in 
exactly the same position as the Benson boiler. Owing 
to the absence of ** blow down,” any trace of impurity 
in the feed water would lead either to scaling of the 
tubes, or to the carrying over of solid particles into the 
turbine. The knowledge of a sure method for washing 
out any scale which formed in the tubes would clearly 
be a great advantage. 

With regard to (c), it would appear quite practical 
to have pressure and temperature control by relay 
gear of the combustion and feed-water rates, an increase 
in temperature above the normal decreasing the 
combustion rate, and an increase in pressure above the 
normal decreasing both combustion and feed-water 
rates. Also with the proposed type of boiler, owing 
to its low heat and water capacity, the time for starting 
up would be reduced to a minimum. 

Yours faithfully, 
A. H. Wartna. 


18, Cleveland-avenue, Norton-on-Tees, 
Co. Durham. June 6, 1931. 


RAILWAY AND ROAD COMPETITION. 
To THE 
Srr,—May | put forward a suggestion for capturing 
a larger share of the short-distance passenger traffic for 
the railways?’ A great deal has been said and written 
about the unfair competition of the motor coaches 
which does not seem to me very convincing. The 
motor-coach owners pay rates like everyone else, plus 
a special tax on every coach, plus a further tax on 
every gallon of fuel. The reasons for their success may 
be novelty, comfort, and lower cost in some unknown 
proportions, but, surely, railway passenger rolling- 
stock could be designed to show an advantage over 
road coaches in the last two particulars. The present 
passenger carriages on the railways appear to weigh 
about four or five times as much as they need, in view 
of the passenger load. The weight per passenger 
carried should be less than that of a motor coach, as 
the latter incorporates a power unit, gear box and 
transmission, while a railway carriage is only a trailer 
with towing gear and buffers. 

The suggestion I should like to put forward for 
serious consideration is that railway engineers should 
collaborate with motor engineers and motor-coach body 
builders to produce modern light-weight rolling-stock. 
They should start with a clean sheet, forgetting almost 
everything about the passenger coaches now running 
on all our lines. Light pressed-steel wheels could be 
used. The axles should be of a suitable alloy steel, 
and calculations would show that they could be very 
much reduced in diameter. Live axles are probably 
not necessary. Self-lubricating roller bearings might 
meet with approval. The underframes or chassis appear 
to present no difficulty, ihe cheaper alloy steels being 
considered in view of the primary object, viz., weight 
reduction. Plywood or steel floorboards, bolted to the 
underframe, should carry the weight of seats and 
passengers. The seats should have pneumatic up- 
holstery and be otherwise similar to those used in 
motor coaches. The backs of the seats might swing 
over, as in some tramcars, so that passengers could 
face which way they prefer. The top hamper or 
coachwork could follow closely the practice of road 
vehicles, being as light as possible, bearing in mind 
that its only function is to provide protection against 
the weather. The doors need be no heavier than 
those on a private motor car, but they might be 
fitted with hydraulic buffers to prevent vigorous 
slamming and to shut them automatically. The above 
is not intended as a specification, but only a rough 
outline for consideration. 

Surely, super-light rolling-stock would reduce running 
costs roughly in proportion to the weight reduction. 
Wages would, of course, remain unaltered, but upkeep 
of permanent way would be reduced, and fuel con- 
sumption must bear some close relation to ton-miles. 
Railways should not lose their advantage over road 
transport in punctuality and smooth running, but the 
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jares will never be competitive as long as it is necessary | 


to pull several tons of material for each passenger 
carried. 

The Southern Railway between London and the 
South Coast would provide an ideal test ground for one 
or more of these suggested light trains. It is, of course, 
obvious that light and heavy rolling-stock could not 
be mixed, either shunting or elsewhere. 

| enclose my card, and remain, 

Dear Sir, 
Yours faithfully, 
“Way Nor.” 

Dorking, June 9, 1931. 





THE LATE MR. J. F. ALLAN. 
WE regret to record the death of Mr. John Frederick 
Allan, who was well known as a consulting mining 
He was born on November 5. 1861, and 


engineer. 
was educated at. Farnah Hall, Derbyshire. From 
1882 to 1884 he pursued his studies at the Royal 


Saxon School of Mines, Freiberg. Previous to this, 
he had two years’ practical experience under the late 
Mr. T. A. Allan, when he occupied the position of 
assistant mining engineer with the Tharsis Sulphur 
and Copper Company, Limited, Spain. On leaving 
the Royal Saxon School of Mines, Mr. Allan again 
went to Spain, entering the service of the Rio Tinto 
Company, Limited, as assistant mining engineer. 
After one year in this capacity, he was promoted to 
the position of engineer-in-charge of the company’s 
North Lode mine. In this position, he obtained 
valuable experience in tunnelling, shaft sinking, and 
mining on a large scale. In 1887, Mr. Allan went out 
to South America as manager of the West Argentine 
and Glenrock Company’s mines in the Argentine 
Republic, and it may be mentioned that the association 
with mining interests in South America, thus com- 
menced, was retained throughout his long professional 
career. In 1889, he set up in business as a consulting 
engineer in Buenos Aires, and three vears later trans- 
ferred his office to London. 

In 1894, Mr. Allan relinquished his consulting business 
to take up the position of deputy-manager with the 
Mexican Gold and Silver Recovery Company, and in 
the following year was appointed general manager, a 
position he retained for eight years. In this capacity 
he examined mines in Mexico both for the company 
and for third parties, and superintended the develop- 
ment of several mines. After a short period as a 
consultant in Mexico City, Mr. Allan was appointed, in 
1905, Madrid manager of the Rio Tinto Company, and 
in 1907 he took up the position of general manager of 
the Caucasus Copper Company, Limited. 

From 1909 to the time of his death, Mr. Allan was 
consulting mining engineer to companies operating in 
Canada, Egypt, Great Britain, Mexico and Spain, 
besides reporting on mines in many other parts of the 
world. He was the author of a number of papers on 
mining. He joined the Institution of Civil Engineers 
in 1889, and was made a full member in 1913. He was 
also a member of the Institution of “Mining and 
Metallurgy. 


F 
THE LATE MR. W. C. CLIFFORD- 
SMITH, O.B.E. 

We record, with regret, the death, on June 3, of 
Mr. William Charles Clifford-Smith, who for many 
years had done good work as the engineer for the 
Mental Hospitals of the London County Council. 
Mr. Clifford-Smith was born in 1855, and after a general 
education at the East London Middle Class School, 
he became a pupil of the late Mr. James Carrington 
Simpson. Later he became assistant to Mr. J. F. 
Spencer, thus acquiring experience in civil-engineering 
work. In 1879, Mr. Clifford-Smith entered the drawing- 
oftice of Messrs. Maudslay Sons and Field, Lambeth, 
where he was chiefly concerned with naval machinery. 
This led to an engagement as chief designer of machinery 
in the Imperial Dockyard, Constantinople, a position 
occupied from 1885 to 1886. In the latter year, he 
returned to Messrs. Maudslay’s as leading draughtsman, 
and subsequently became assistant works manager at 
the Lambeth works, and works manager at the firm’s 
Greenwich establishment. In 1892, he was appointed 
engineer to the Asylums Committee of the London 
County Council, and retained this position until his 
retirement in October, 1924. Mr. Clifford-Smith was 
responsible for the introduction of electricity as a 
source of power instead of steam for the varied ma- 
chinery of the large mental hospitals.in the jurisdic- 
tion of the County Council, and when extension of 
accommodation was required he designed a type of 
temporary building, chiefly constructed of wood and 
iron, which proved both cheap and easy to erect. 
He became an associate member of the Institution of 
Civil Engineers in 1891, and a full member in 1901. 
but resigned in 1918. He was a past president of the 
Association of Engineers-in-Charge, and was awarded 
the O.B.E. in 1920. 
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10-TON OVERHEAD CRANE FOR STEELWORKS, 


MESSRS. JOSEPH -ADAMSON AND COMPANY, HYDE, CHESHIRE. 

















Fia. 10. Onkr-Precr Cast-STeeL CRAB. 


























Fic. 11. CRANE UNDER TEST. 





10-TON OVERHEAD TRAVELLING 
CRANE FOR STEELWORKS. 


THE conditions under which overhead cranes are 
called upon to operate in steelworks, require that more 
than usual care shall be given to their design and 
construction. In the first place, they are exposed to 
considerable variations of temperature in a dust-laden 
atmosphere, so that the wear on their bearings and 
other moving parts will be heavy unless special pre- 
cautions are taken. In the second, they must be of 
solid construction, and their moving parts must be 
generously dimensioned, since they are in use for a 
longer proportion of the working day than is common 
in, say, engineering works. It is also obvious that 
breakdowns must be avoided, if at all possible, for 
reasons of production. 

These points may be illustrated by referring to an 
electric overhead travelling crane of the heavy duty 
steelworks type, which has recently been constructed 
by Messrs. Joseph Adamson and Company, Hyde, 
Cheshire, for Messrs. Taylor Brothers, Trafford Park, 
Manchester. An important feature of this crane, a 
general view of which in the makers’ works we give in 
Fig.8, on Plate X LIV, is that the crab is a one-piece steel 
casting, thus enabling the 50 or 60 parts which usually 
form this part of the equipment to be eliminated. A 
prevalent cause of slackness, noise and breakdown, is 
therefore avoided. This practice has also been followed, 
where possible, on other parts of the crane, with an 
excellent effect on its operating reliability. To reduce 
trouble and stoppage, due to failure to attend to the 
lubrication, the bearings throughout are of the Hoff- 
mann short-roller type, and are totally enclosed in dust- 
proof and weather-proof housings, which can be run 
through water without trouble. These bearings only 
require lubrication about once every three months, 
an operation which is easily effected by a Tecalemit 
pressure grease gun, and are supplemented by ball- 
type locating bearings, where necessary. Further, the 
hoisting and cross-traversing motions are driven 
directly by a worm and worm wheel, which run in 
oil. 

Other important points are that the rails on which 
the crab moves are clamped, not riveted, to the top 
of the girders, so that their renewal is facilitated, while 
all the wiring is run in mild-steel channels, which are 
fitted with removal cover plates so that the wires are 
protected but easily accessible. Most of the channels 
have been welded into position. Accessibility is also a 
feature of the crab design, the result being that. it 
should be possible to carry out any repairs that may be 
necessary in a minimum of time. 

The layout of the crane will be clear from Figs. 1, 2 
and 3, Plate X LIV, from which it will be seen that its 
span is 66 ft. 92 in., and its wheel base 13 ft. 4 in. The 
height of the lift is 20 ft. 6 in. and the speeds are 30 ft. 
per min., 150 ft. per min. and 400 ft. per min. for the 
hoisting, cross-traversing and longitudinal-travelling 
motions, respectively. The bridge is of the four-girder 
lattice type, the two main girders, on which the crab 
runs, being reinforced by auxiliary girders with cross 
members. A chequer-plate platform is placed between 
each main girder and its auxiliary girder, and is riveted 
to both with angle curbs, thus increasing the capacity 
of the structure to resist horizontal forces when the 
crane is travelling, and reducing any tendency to cross 
winding and distortion, precautions against which are 
essential when roller bearings are used. In order to 
obtain the maximum number of connecting bolts, 
where the girders are connected to the end carriages, 
a large gusset plate and a notched girder have been 
used, thus providing three separate connecting faces, so 
that the trouble which often arises at these points in a 
steelworks crane should be eliminated. In addition, 
diagonal bracings have been inserted between the 
main and auxiliary girders to resist cross winding, 
while distortion of the end carriage has been prevented 
by the use of double bulkheads where this carriage is 
attached to the main girders. 

This bridge structure is carried on four runners, 
which are provided with roller bearings. These bear- 
ings are mounted on fixed axles, a ball thrust bearing 
being provided to take up the end thrust. The wheel 
centres are of cast steel, on which steel tyres having a 
tensile strength of 70 tons per square inch are shrunk. 
The longitudinal-travel motion is effected by means 
of a 30 h.p., 250-volt direct-current motor, which is 
mounted at the centre of the top of the platform, 
through reduction gearing, a multi-part cross-shaft and 
nickel-chrome forged-steel spur rings, the latter being 
spigotted and bolted on to two of the travelling wheels. 
The first reduction gearing, which is machined from 
nickel-chrome forgings, runs in oil and is contained in 
a heavy welded-steel gear-case. The cross-shaft is 
carried in self-aligning roller bearings, to allow for anz 
deflection which may occur in the main girders, while 
the end thrust is taken up by a locating bearing placed 
at the centre of the span. As will be seen from Fig. 2, 





the end pinions are keyed on to short lengths of shaft, so 
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that rapid replacement is possible by disconnecting the 
couplings. The bearings are mounted on the steel 
work by means of fitted bolts inserted in reamered 
holes, while a welded glut was fixed behind each bearing 
after fitting, so that no movement can take place 
after lining up. This arrangement, combined with the 
use of roller bearings, will, it is claimed, ensure that 
the gearing will run quietly and have a long life. 
All the keys on this shaft are fitted with keeps. The 
small friction in the,;moving parts has rendered it desir- 
able to fit each corner of the main cross-girder with 
heavy-duty short-range buffers, so that any shocks 
due to over-running will not be transmitted to the 
crane structure. After striking the buffers, some 
6 in. of travel is possible before the bridge comes up 
against the stop blocks. 

As already stated, the crab is a one-piece cast-steel 
frame, the construction of which will be clear from Figs. 
4 to 7, Plate XLIV,and from Figs. 10 and J1, on page 
761. This practice, it is claimed, ensures that the frame 
is rigid in both the vertical and horizontal directions, 
and more particularly when contact is made with the 
stops at the ends of the girders. The frame carries two 
axles, both of which form complete units with their 
housings, at each end. These housings are fitted into 
the frame by key spigots at the side and top. The 
crab is driven by a 9$-h.p., 250-volt motor, which is 
connected through a coupling to a worm and worm 
wheel, the latter being keyed and held endways in 
position on the axles. The box containing this gearing is 
bolted to a machined face on the crab frame itself. The 
dust-proof bearings, which are of the combined roller and 
ball thrust type, are fixed in housings which, together 
with the axle, form a unit, which can be quickly dis- 
mantled, rolled on its runners along the girders and 
lowered to the floor for examination. This is a great 
advantage in dirty situations, such as those likely to 








be met with in steelworks. 

The hoisting motion is operated by a 33-h.p., 250-volt | 
motor through a flexible coupling and a direct worm | 
drive, the barrel to which the latter is connected | 
being mounted on two roller bearings, each of which is | 
contained in a separate housing. In addition, thrust | 
bearings are provided at one end to take up the load | 
from the worm gear, as well as any additional force 
that might arise from dragging the load along the | 
floor. The worm for the hoisting motion is of nickel 
steel, and is case-hardened and ground on the thread | 
profile. The worm wheel is cf special alloy and was | 
centrifugally cast. The load is carried on four falls | 
of wire rope, which are 2}in. in circumference, w hile | 
both the barrel and block sheaves are about 28 times | 
the diameter of the rope itself. The bottom block is | 
fitted with a plain bearing axle, being the only one of | 
its kind on the crane, while the hook is carried on a 
ball thrust bearing, and is provided with welded steel 
rope guards. 

Turning to the electrical equipment, all the motors 
are of Messrs. Metropolitan-Vickers Electrical Com- 
pany’s mill type, and are supplied with direct current | 
at a pressure of 250 volts. They are controlled from a | 
roomy cage, which is suspended from one corner 
of the bridge, so that the operator is easily able 
to observe the load from any position. Access to 
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this cage is obtained from the platform by a stairway 
of the dead-man type, that in case of accident 
it is possible to use a stretcher. The sides of the 
cage are covered with plating, so that the operator will 
be protected from heat. Current is supplied to the 
controllers from the mains through collectors of the 
dual type, with ball-swivel contact slippers, and con- 
tactor-type protective panels, the breakers on which 
are fitted with double-pole overload trips. A pilot 
lamp is installed to show when the circuit is alive, 
and there is also a standard hand-lamp connection. 
The controllers were manufactured by Messrs. Allen 
West and Company, Limited, Brighton, and are all 
of the tramway series type, except that the lowering 
motion is controlled by a potentiometer circuit. The 
hoisting controller is placed on the girders under the 
platform, so as to give the operator a good view of the 
load, while those for the travelling and traversing 
motions are installed to the right and left, with ample 
room between them. An emergency button on the 
front of the cage can be used to trip the main circuit- 
breaker when required. The current is supplied to the 
crab from the controllers by means of conductors of 
T-section, which are mounted on moulded insulators, 
the latter, in turn, being bolted to the boom. The 
resistances are of the E.M.B. jointless grid type, and are 
all continuously rated in accordance with the Rules of 
the Institution of Electrical Engineers. 

As regards safety devices, the hoisting motion is 
fitted with an over-winding and over-lowering self- 
resetting limit switch, which is connected in the auxiliary 
circuit of the contactors. Should this fail for any 
reason, further movement will open a knock-off limit 
which is connected in the main circuit. The latter can 
only be reset by closing a small auxiliary switch near 
the hoisting motor. The first of these switches is 
driven through gearing from the barrel, while the 
second is operated by a push rod from the bottom block. 

Each motion is equipped with brakes. On the hoist, 
this is arranged on the commutator end of the motor, 
and is of the double-clapper magnetic type. It is lined 
with Raybestos bonded asbestos, and operates on a 
wide drum, so that, in spite of the heavy duty, its life 
should be long. If this brake should fail, the motor 
armature can be short-circuited, and sufficient braking 
action thus obtained to prevent the load from running 
away. A similar brake is also fitted on the travers- 
ing motion. The travelling motion, however, is 
controlled by two independent brakes, one of which 
is placed on the motor spindle and is electrically 
operated, while the other is an emergency foot brake 
which is fitted on the cross-shaft at the centre of the 
span. 

An inspection showed that this crane is unusually 
quiet in operation. Its operating capabilities and effi- 
ciencies will be clear from the curves given in Fig. 9, 
Plate XLIV. It is stated that owing to the use of ball 
and roller bearings, instead of bushed bearings, on full 
load some 32 per cent. less power is absorbed in hoisting, 
the corresponding savings for traversing and travelling 
being 35 per cent. and 57 per cent. These figures must 
have a beneficial effect on the cost of operation and 
production, while, as we have already pointed out, the 
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AXIAL-FLOW PUMPING PLANTS 
FOR THE NILE DELTA. 


As one of the numerous schemes for the development 
and betterment of the country, the Egyptian Govern- 
ment, through the Mechanical and the Electrical 
Department of its Ministry of Public Works, placed, 
towards the end of 1930, with M. Ahmed Abboud Pasha, 
a contract for the complete construction of 15 pumping 
stations for the purpose of improving the drainage of 
the large areas of salty lands in the Northern Nile 
Delta. The design of the pumping stations was mainly 
determined by the special nature of the pumps involved, 
which were all to deal with low heads of about 1-5 
metres to 3 metres (4-92 to 11-81 ft.). These pumps 
are at present in course of manufacture by Messrs. 
Vickers-Armstrongs Limited, Barrow-in-Furness. There 
is a total number of 68 pumps in the 15 stations, four 
of which are each of a capacity 10 cub. metres per 
second (353 cub. ft. per second), 30 of 5 cub. m. each 
(176-5 cub. ft.) and 34 of 2-5 cub. m. each (88-25 cub. 
ft.). A layout of the largest pumping station—Drain 
No. 1—is shown in Figs. 1 and 2, on this page, while some 
details are illustrated in Figs. 3 and 4, on the opposite 
page. It willbe seen from Fig. 1 that the pumps are 
electrically operated and are inclined at an angle of 
45 deg., a design which is adopted in all the stations. 

An alternative proposal was originally put forward 
for similar pumps of the horizontal-spindle syphon type, 
but the inclined pumps were selected by the engineers 
of the Egyptian Government for the following reasons : 
In the first place, the pumps are always submerged and 
can therefore be started up when required without the 
use of evacuating pumps. This is important, in view 
of the fact that the plant may be operated by com- 
paratively unskilled labour. The arrangement also gives 
a better distribution of the load over the concrete foun- 
dation, a matter of some moment from the nature of the 
soil in which the foundation work has to be carried out. 
The lay-out of the plant permits of a very efficient 
system from the hydraulic point of view. This applies 
generally where pumps have to deal with large volumes 
and the head is comparatively low. There were a 
number of other reasons of secondary importance, for 
instance, the lay-out give a good arrangement as 
regards access, &c., and the pumps can be arranged in a 
convenient manner relative to the overhead crane 
provided for overhaul purposes. The disposition of the 
several different units in the No. ] station is shown, in 
part, in Fig. 2. There are 7 pumps, viz., 2—10 cub. m., 
3—5 cub. m. and 2—2-5 cub. m. The space at the 
right hand is provided for an additional 5 cub. m. pump, 
if found necessary later. 

The principle of the axial-flow propeller pump, as 
manufactured, under the Gill patents, by Messrs. Vickers- 
Armstrongs, is so well known as hardly to need detailed 
comment, but it may be recalled that it consists of a 
simple propeller rotating between two sets of fixed guide 
vanes of considerably greater pitch. The path of the 
water is thus much less tortuous than that in a centri- 
fugal pump, as it is always more or less parallel with the 
axis. The shock losses are, therefore, low and do not 
materially tend to reduce the efficiency of the pump. 





maintenance charges should also be satisfactorily low. 





Such losses in a low-lift pump may easily account for a 
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large percentage of the pumping head. The punip is, 
from its construction, completely self-regulating at 
constant speed, so that the motor cannot under any 
circumstances he overloaded by a fall in the head 
against which the pump operates. The efficiency also 
remains practically constant, as the clearance between 


the propeller tips and the casing is originally such that | 


any increase does not affect the working. The centri- 
fugal pump, on the other hand, depends upon the 
maintenance of a small clearance in the neck ring for its 
continued efficiency. The simplicity of the propeller 
pump and the small amount of attention it requires 
renders it very suitable for submerged operation, a 
method which, of course, eliminates any necessity 
for priming. A factor influencing the selection of the 
pumps for the Northern Delta project was this stability 
of efficiency, while another property which played a 
part was the accepted ability of the axial-flow pro- 
peller type to cut up and pass weeds, sticks, and other 
floating debris prevalent in the Egyptian drains. 

A good idea of the propellers may be gathered from 
Fig. 3, which shows a group under assembly in the 
erecting shops at Barrow-in-Furness. 


flanges, which have oval holes, thus permitting adjust- 
ment. The pump casings and guide-vane rings are 
shown in Fig. 4. The casings, propellers, and inlet 


As will be seen, | 
the blades are bolted to the bosses by means of recessed | 


NEERING 


Pump CASINGS AND GUIDE VANES. 


| guide vanes are of cast iron, and the outlet guide vanes 
| are also of cast iron, but have renewable and adjustable 
tips of cast steel. The pump shafts are of nickel 
steel, protected from the water by bronze sleeves over 
the whole of their length, a special renewable sleeve 
being fitted in way of the bearing. The bearing in the 
pump consists of a gunmetal bush in halves fitted with 
| lignum vite bearing strips, lubricated by a filtered 
| water supply passing through them in one direction 
| and then joining the main body of drainage water 
| passing through the pump. The propeller bosses, 
| guide vanes, Xc., are all carefully streamlined. 

The pumps are driven by Metropolitan-Vickers 
| electric motors through machine-cut single-reduction 
| double-helical gearing. Flexible couplings are fitted 
| between the motors, gearing and pumps. The thrust 
| 


of the pump and the weight of the rotating parts are 

taken by a composite Michell bearing of the thrust and 
| journal type, carried on a bracket which forms an 
| extension of the pump casing and serves to bring the 
| bearing to a position immediately under an opening 
|in the pump-house floor. This bearing is, therefore, 
readily accessible for examination and overhaul. The 
overhead cranes are hand-operated. Weed screens, with 
| bars spaced 5 cm. (1-96 in.) apart, are included in the 
| intakes and, in addition, isolating gates operated by 
| hand-lifting gear are fitted both up and down stream, 











so that the pump chambers and the bottoms of the 
channels may be accessible for examination when 
required. The pump houses are simple brick buildings 
with steel frames. The engine-room floor, foundation 
and inlet and discharge chambers are arranged on a 
monolithic structure of reinforced concrete, which 
serves as a raft, but is also partly supported by a 
number of reinforced-concrete friction piles, the whole 
being protected by an enclosure of Larssen sheet steel 
piling. 








THE MINERAL POSITION OF THE 


BRITISH EMPIRE. 


In the majority of undertakings it becomes necessary, 
from time to time, to take stock of the position and to 
draw up a balance-sheet. However, when dealing with 
an undertaking of the dimensions of the British Empire, 
the task involves difficulties which, at first glance, 
might well be considered as unsurmountable. At the 
outset, it will be obvious that the various ‘ assets ” 
must be dealt with in groups. One of the most 
important of these groups is that which comes under 
the heading of minerwls. A recent publication of 
the Imperial Institute is entitled A Survey of the 
Mineral Position of the British Empire (London: H.M. 
Stationery Office, Adastral House, Kingsway, price 
2s. 6d. net), and contains much information of value 
not only to those concerned in the various mineral 
industries, but also of interest to all who take a pride 
in the Empire and its natural resources. 

In the first place, a comparison is made between the 
mineral output of the world with that of the British 
Empire, and, in this connection, stress is laid on the 
importance of having a proper appreciation of the 
relative importance of the different minerals that 
enter into the comparisons. To give some idea of 
this relationship, the annual value of the world’s 
coal production is about equal to that of all other 
minerals put together. Petroleum and iron ore come 
next, and coal, petroleum and iron ore together make 
up about 80 per cent. of the world’s total mineral 
production. 

The percentage of the world’s output produced by 
the Empire of these three commodities in 1913 was, coal, 
25-7 per cent. ; petroleum, 2-8 per cent. ; iron ore, 10-4 
per cent. ; while in 1928 the figures were 21-3 per cent., 
1-8 per cent., and 9-4 per cent., respectively. Although 
the world’s mineral production during the 15 years 
between 1913 and 1928 shows, on the whole, a large 
increase, coal and iron ore have remained more or less 
stationary. The Empire production of coal fell from 
340,000,000 tons in 1913 to 306,000,000 tons in 1928 
and iron ore from 18,000,000 tons to 16,000,000 tons, 
whereas petroleum increased from about 1,500,000 tons 
to a little over double that amount in 1928. The 
world’s output of petroleum, however, increased from 
55,000,000 tons in 1913 to over 180,000,000 tons in 
1928, and represents by far the most important increase 
of any mineral output in the period under consideration. 

The Empire production of gold has remained about 
the same, but the world’s output shows a substantial 
decrease, so that the Empire percentage has increased 
from 57-9 per cent. in 1913 to 72-5 per cent. in 1928. 
Silver and the base metals show mostly a considerable 
increase, copper, in particular, having almost doubled, 
but, with the exception of lead and zinc, the Empire 
percentage of the total has fallen. Asbestos has 
increased to more than double the 1913 figure, and 
the Empire percentage has increased from 86-5 to 
90-2. Manganese and nickel both increased, and the 
Empire percentage of the former increased from 36-1 to 
44-8, and of the latter from 67-3 to 89-6. Diamonds 
show an increase, but, owing to the large increase of 
production in foreign countries, the Empire percentage 
has fallen from 99-9 to 74-7. The world’s output of 
graphite increased in the period under review, but 
that of the Empire fell to about half. The Empire 
outputs of potash, sulphur, phosphates and pyrites 
continue to be comparatively unimportant, although 
the world production of the two first-mentioned 
minerals has greatly increased. 

Taken altogether, the mineral production of the 
Empire in 1928 has fallen back, compared swith 1913. 
However, the fact should not be lost sight of that this 
is due in great measure to the enormous increase in 
the world’s petroleum production, of which the Empire 
supplies only a very small proportion. 

It is pointed out that, despite the fact that no 
individual section of the Empire is entirely independent 
in respect of its supply of minerals, yet, taken as a 
whole, the Empire is fortunate in that the different 
parts are complementary to one another. Again, 
although the lack of large supplies of petroleum is a 
significant factor at the present time, the diminishing - 
reserves of this mineral throughout the world indicate 
that the day is not very remote when fuel for industrial 
requirements will have to be obtained from other 
sources, such as coal, oil shale, and bituminous sand. 
In“all these, the Empire possesses enormous reserves, 
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much of which is still untouched. Given the necessary 
enterprise in their exploitation, the British Empire 
should be assured of a high place among the industrial 
states of the world for many centuries. The position 
as regards the majority of the base metals must also 
be regarded as favourable. 

The report gives the mineral production of each 
part of the Empire, together with its respective exports 
and their destination, and also the chief mineral 
imports during 1928, and their source of origin. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number given being quoted in each case. 

Stills, Incinerators, Disinfecting Machines.—The supply 
of 10 paraffin-oil heated stills, complete with burners, 
output capacity half a gallon per hour; nine incine- 
rators for refuse, capacity, eight gallons, and burn- 
ing coal, coke, or wood; and 35 portable disinfecting 
machines. The Department of Public Works, Cairo, 
Kyypt; August 5. (Ref. No. A.X. 10,946.) 

Motor Fishing Boats.—The supply of 20 hulls, approxi- 
imate overall length, 35 ft., for motor fishing boats, and 
20 engines of 13-18 h.p., utilising paraffin or alternative 
fuel for fitting in fishing boats for general sea fishing. 
The Sea Fisheries Association of Saorstat Eireann, 
Limited, Irish Free State. (Ref. No. A.X. 10,947.) 

Sulphuric Acid and Cyanide,—The supply of 150,000 
kg. of commercial sulphuric acid and 50,000 kg. of 
sodium cyanide. Plant Protection Section, Ministry 
of Agriculture, Stores Office, Cairo; July 21. (Ref. 
No. F. 1154.) 








CONTRACTS. 


Messrs, BLACKSTONE AND COMPANY, LIMITED, Stam- 
ford, have received an order from the Preston Corpora- 
tion for an automatically-controlled plant comprising 
three 16-in. and two 12-in, Blackstone unchokeable 
pumps for the handling of unscreened sewage. The 
order includes motors aggregating 835 b.h.p., switchgear, 
pipes, &e. 

Messrs. THe Brush’ ELECTRICAL ENGINEERING 
Company, Limirep, Falcon Works, Loughborough, 
have received an order for two 1,250-kw. Brush-Ljung- 
strom turbo-alternators, to be installed by the Munici- 
pality of King William’s Town, South Africa. 

Messrs. Sirk WILLIAM ARROL AND COMPANY, LIMITED, 
Glasgow, have secured an order, from the Director of 
Army Contracts, Caxton House West, Tothill-street, 
London, 5.W.1, for a three-ton overhead electric travel- 
ling crane for coal handling. 

Messrs. THE WESTINGHOUSE BRAKE, and SAXBY 
SIGNAL ComMPANY, Limitep, 82, York-road, London, 
N.1, have received orders for their electro-pneumatic 
interlocked brakes for the Underground Electric Railway 
Company of London, These comprise 145 sets for motor 
cars from Messrs. Metropolitan-Cammell Carriage, Wagon 
and Finance Company, Limited ; 90 sets for trailer cars 
from Messrs. Birmingham Railway Carriage and Wagon 
Company, Limited; and 40 sets for trailer cars from 
Messrs. Gloucester Railway Carriage and Wagon Com- 
Limited. 


pony, 
Messrs. Ropwert DEMPSTER AND Sons, LIMITED, 
Rose Mount Iron Works, Elland, Yorkshire, have 


received the order for the boiler-house coal-handling 
plant extensions for the Barking power station of the 
London Electric Supply Company. The order comprises 
two 125 tons per hour gravity bucket conveyors. 


OVERHAULING THE PANAMA Canat_ Locks,—The 
quadrennial overhaul of the Gatun Locks, Panama 
Canal, which was begun on January 7 last, was com- 
pleted on April 9, and nortaal working was resumed on 
April 11, It is stated in The Panama Canal Record that, 
in addition to the routine painting and cleaning, eight 
mitre gates were removed, inspected and repaired, 19 
now cylindrical valves of an improved type were installed, 
and all the side seals of the rising stem valves were 
renewed with white-metal alloy seals. The next locks 
to be overhauled are those at Pedro Miguel and Miraflores, 
and work on these will be undertaken during the dry 
season of 1933, 

° 

Tur AMERICAN Society OF MccRANICAL ENGINEERS, 

A European tour has been arranged by the American 
Society of Mechanical Engineers, from June 13. to 
August 5 next. The party will visit England, Germany, 
Italy, France, and Switzerland, and will take part in 
the seventy-fifth anniversary meeting of the Verein 
Deutscher Ingenieure at Cologne, Monday, June 29 being 
devoted to this purpose. The members will reach 
England on June 22, and will visit the Shakespeare 
Country the following day. Two days will be spent in 
London, and a cordial invitation has been issued by the 
Institution of Mechanical Engineers for the party to 
meet members of the Institution, a tea being held in 
the rooms of the latter for this purpose at 4 p.m., on 
June 24. The party leaves for Germany on the 25th 
inst., and afterwards proceed to Innsbruck, Venice, 
tlorence, Rome, Genoa, Lugano, Zurich, Interlaken, 
and Paris, finally returning to New York via Boulogne 
on Monday, July 27, 


BOOKS RECEIVED. 


Department of Overseas Trade. Economic and Trade 
Conditions in Australia to December, 1930. Report 
By R. W. Daron. London: His Majesty’s Stationery 
Office. [Price 3s. 6d. net. ] 

United States Bureau of Labour Statistics. Bulletin No. 
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| hand-to-mouth description. 
| are no better off for work, and inquiries are not hopeful. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Business is extremely 
quiet. A little more Midland iron has been purchased 
for use on Tees-side, but quantities coming forward from 
that quarter are small. Very little new is ascertainable 
concerning conditions in the Cleveland pig-iron branch 
of trade. Makers continue to endeavour to recapture 
Scottish business by granting substantial price concessions 
to firms beyond the Tweed, but with little success in 
face of the low rates ruling for Continental and Indian 
products. Much of the Cleveland pig output is still 
absorbed by needs of producers’ own works, and most 
of the very moderate business passing is direct trade 
between ironmasters and home consumers. Demand 
from overseas does not improve, and merchants are 
still precluded from dealing with principal home users. 
Stocks are not inconveniently large, but are slowly 
increasing. Local consumers who wish to buy are 
unwilling to pay the following fixed figures: No. | 
Cleveland, 61s. ; No. 3 g.m.b., 58s. 6d.; No. 4, foundry, 
57s. 6d. ; and No. 4, forge, 57s. * 

Hematite.—Transactions in hematite pig are contined 
to narrow limits, and are chiefly between makers and 
home users, merchants being prohibited from underselling 
producers in home markets. Moreover export business 
is extremely quiet. Prices are falling. For ordinary 
East Coast brands 63s. 6d. is now a full quotation, and 
No. 1 is on sale at 64s. 

Foreign Ore.—There is no activity in foreign ore. 
The nominal price of best rubio is 15s. 3d., c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke 
continues to be plentiful and difticult to dispose of. Good 
average qualities remain at ]5s. 6d. for early delivery to 
local users. 

Manufactured Iron and Steel._—Orders for manufactured 
iron and steel are much needed. Principal quotations 
stand: Common iron bars, 10/.; best bars, 10/1. 10s. ; 
double best bars, 11. ; treble best bars, 112. 10s. ; packing 
(parallel), 8/.; packing (tapered), 10/.; iron and steel 
rivets, 11/. 5s.; steel ship plates, 8/. 15s.; steel angles, 
81. 7s. 6d.; steel joists, 81. 15s. ; heavy sections of steel 
rails, 8/. 10s. for parcels of 500 tons and over, and 91. 
for smaller lots; fish plates, 121. 10s.; black sheets 
(No. 24 gauge), 82. 10s.; and galvanised corrugated 
sheets (No. 24 gauge), LO. 10s. 

Scrap.—All descriptions of scrap are in only moderate 
request, and a further fall in values reduces quotations to : 
Borings, 22s.; turnings, 25s.; light cast iron, 32s. 6d. ; 
heavy cast iron, 42s. 6d.; machinery metal, 44s. ; and 
heavy steel, 37s. 6d. 


NOTES FROM THE NORTH. 
GuasGow, Wednesday. 

Scottish Steel Trade.—Conditions have not changed in 
the Scottish steel trade this week, and broken time is 
still general at the works. The demand is of a limited 
nature, both on home and export account, and recent 
inquiries are not bearing the fruit expected. With 
Continental material quoted so very cheap, some pressure 
is being brought to bear on home producers to reduce 
| prices, but so far nothing has resulted. Margins, it is 
| stated, are already negligible, but consumers are very 
insistent that they must have some concession, so that 
they may compete against the foreign shipbuilders, who 
|ean purchase steel material at approximately 2/. per 
ton less than they. The demand for a reduction is 
| not local, but general, and it is highly probable that some- 
thing further may be heard before long. In the black 
sheet trade dull conditions* still prevail, and business, 
both in black and galvanised sheets, is very restricted. 
The following are the current market quotations : 
Boiler plates, 10/. 10s. per ton; ship plates, 8/. 15s. 
per ton; sections, 8/. 7s. 6d. per ton; black steel sheets, 
|} in., 72. 10s. per ton; galvanised corrugated sheets 
| (No. 24 gauge), 11d. 7s. 6d. per ton, all delivered at 
| Glasgow stations. Under certain conditions, ship 
| plates and sections are subject to a rebate of 15s. per ton. 


Malleable-Iron Trade.—No change of any kind falls 
be recorded in connection with the malleable-iron 








to 
The re-rollers of steel bars 


Current prices are as follow :—** Crown ”’ bars, LOU. 5s. 
per ton for home delivery, and 91. 15s. per ton for export ; 
re-rolled steel bars, 6/. 5s. per ton for home delivery, 
and 61, 2s. 6d. per ton for export. 

Scottish Pig-Iron Trade.—The Scottish pig-iron makers 
are still very quiet, as there are few orders of any note 
in the market. With the local demands so poor, and 
those from overseas buyers never rising above a very 
small tonnage, the state of the industry is rather dis- 
couraging. In order to stimulate business and to show 
their desire to meet competition, producers have made 
another reduction in prices, and current quotations are 
now as follow :—Hematite, 70s. per ton, delivered at 
the steel works; foundry iron No. 1, 73s. 6d. per ton, 
and No. 3, 71s. per ton, both on trucks at makers’ yards. 
These new prices mark a fall since the beginning of this 





| year of 6s. per ton in hematite, and 5s. 6d. per ton in 


foundry grades. 

Scottish  Pig-Iron  Shipments.—The shipment — of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, June 6, only amounted to 67 tons. 
Of that total, 11 tons went overseas, and 56 tons coast- 
wise. During the corresponding week of last year, the 
figures were 710 tons overseas and 59 tons coastwise, 
making a total shipment of 769 tons. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Tron and Steel.—Manufacturers generally are awaiting 
the development of a better buying movement, with the 
result that the local steel, engineering, and machinery 
trades are more or less in a stationary condition. In 
some sections, more plant has been shut down, and the 
total number of furnaces operating in this locality is 
fewer than before the Whitsuntide stoppage. The 
xravity of the continued depression in the basic trades 
is reflected in the statistics relating to steel production 
in this area. During the month of April, the total output 
of steel ingots, and castings, amounted to 46,500 tons, 
as compared with 69,500 tons in March, and 86,800 tons 
in April last year. The total included 15,000 tons of 
acid and 26,600 tons of basic materials. Lincolnshire 
also suffered a slump. In April, that district turned 
out 20,500 tons—the smallest figure since the war—as 
against 36,500 tons in March, and 63,100 tons in April 
a year ago. Lincolnshire was also responsible for 
29,900 tons of basic pig iron during the month of April. 
The March figure of basic pig iron was 40,300 tons, and 
72,300 tons in April, 1930. The current demand for 
raw and semi-finished materials leaves a lot to be desired. 
Despite strong efforts by producers to attract new 
business, users are not inclined to speculate, being 
content to purchase on a hand-to-mouth basis. The 
result is that orders are largely of an oddment character, 
and allow only a microscopic margin of profit. Latest 
quotations are as follow :—-Siemens acid-steel billets, 
91. 2s. Gd. ; hard basic-steel billets, 8/. 2s. 6d. to 81. 12s. 6d. ; | 
medium hard basic, 6/. 12s. 6d. to 71. 2s. 6d. ; soft basic, 
6l.; Derbyshire foundry pig iron, 63s. 6d. ; Derbyshire | 
forge iron, 60s. 6d. ; crown iron bars, 101. ; iron hoops, 
121. ; steel hoops, 91. 10s. to 91. 15s.; soft wire rods, 
71. 10s. ; basic-steel scrap, 40s. A restricted amount of 
business is being done in most kinds of ferro-alloys. | 
The scrap market is neglected, and prices continue on 
a low level. Several sections of the heavy engineering 
trades have fairly well-filled order books. Railway 
departments, however, complain of a shortage of work, 
especially on overseas account. Steady business is being 
done in hollow forgings and boiler drums. Many of | 
these drums are being used in connection with electric | 
power schemes. Shipbuilding requirements are on the 
down-grade. Outputs of stainless steel and rust-resisting 
and heat-resisting materials are substantial. The tool 
trades are suffering from the effects of the general depres- 
sion. Farm and garden implements are selling well. 
South Yorkshire Coal Trade.—The coal trade generally | 
shows a slight change for the better. Production is | 
maintained at a steady level. Export requirements in 
several classes of fuel are steady, and further improve- 
ment is probable. Industrial fuel is in better demand, | 
following the holiday stoppage, but whether this will 
be maintained is doubtful. The house-coal market does 
not come up to expectations : the demand shows further | 
shrinkage. Prices are far from stable. The coke | 
market, taken on the whole, shows little life. There is | 
only a poor call for industrial varieties. Foundry sorts | 
are quiet. Gas coke, however, remains firm, and is 


realising 23s. to 25s. per ton, f.o.b. at Humber ports. | 
7 H 











Quotations: best branch hand picked 25s, 6d. to 27s. ; 
Derbyshire best bright, 20s. to 22s.; Derbyshire best | 
house coal, 20s, to 21s.; screened house coal, 18s. to 





19s. ; 
lds, 


screened house nuts, 15s. to 16s. ; Yorkshire hards, | 
to 16s. 6d.; Derbyshire hards, 15s. to 16s, 6d. ; | 
rough slacks, 9s. to 10s. ; nutty slacks, 7s. to 8s. ; smalls, | 
ts, 6d. to 6s. 6d. 








ASSOCIATION FOR EDUCATION IN INDUSTRY AND 
CoMMERCE.—The thirteenth annual conference of the 
Association for Education in Industry and Commerce 
will be held at the Great Central Hotel, Marylebone, 
London, N.W.1, from June 15 to 17 next. The annual | 
business meeting of the Association will be held at 3 p.m. | 
on June 15, and the public sessions, at 10.30 a.m. on 
June 16 and 17. On June 16, Lord Eustace Perey will | 
deliver his presidential address: ‘An Educational | 
Policy for an Industrial Nation,” and this will be followed 
by an address by Dr. L. P. Jacks on ‘* The Employer as | 
Educator.” At the second public session, Major I. 
Salmon will speak on, ‘‘ Through the Mill to Success,” 
Mr. R. Bell on, ‘* Education and Training for Railway- 
men,” and Mr, A. P. M. Fleming on, ‘* The Training of | 
Industrial Personnel with Special Reference to Appren- 
ticeship.”’ Tickets for non-members to the public sessions | 
are 7s. 6d., and may be obtained, during the conference, | 
from Mr. J. Knox, honorary secretary of the Association, 
at the Great Central Hotel. 


THE JvuBILEE FLOATING Dock, WELLINGTON, NEW 
ZEALAND.-~—Messrs. Swan, Hunter, and Wigham Richard- 
son, Limited, Wallsend-on-Tyne, are at present con- 
structing a large floating dock for the Wellington Harbour 
Board, New Zealand. In commemoration of the fact that | 
the Act constituting the Board came into operation on | 
January 1, 1880, the dock is to be called the Jubilee | 
Floating Dock. It will have an overall length of 584 ft. | 
and a width of 117 ft. 6 in. The inside clear width 
between the fenders is 88 ft., and the depth of the pontoon , 
14 ft. The dock is divided into seven sections, and | 
the first portion of the dock, consisting of the two end 
sections, was launched on May 30. Three further sec- 
tions were launched on June 1, and the last two on | 
June 3. When floating in salt water, the dock will be | 
capable of lifting aship displacing 17,000 tons, and it | 
ean be sunk to a depth of 26 ft. over the keel blocks. | 
The sinking and the lifting of the dock will be controlled | 
from a valve house on the starboard wall, amidships, and | 
the valves will be operated by a electro-pneumatic sys- | 
tem. When complete, the dock will be towed to its de- | 
stination, via the Suez Canal and the Torres Straits, a 
distance of 13,000 miles, 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Coal Trade.—Conditions in the Welsh coal trade 
show no change of note, and the prospects for the future 
are not of an encouraging character. It seems inevitable 
that a seven-hours’ day will be in operation after July 7, 
as the chances of an agreement between the Miners’ 
Federation and the Mining Association appear very 
remote, in which case the Government, according to 
Mr. Shinwell, the Minister of Mines, has no alternative 
but to let the existing law take its course. This means 
that the 7}-hours’ day will end on July 7, after which 
the 7-hours’ day comes into operation. Already, the 
South Wales coalowners have asked the Welsh miners’ 
leaders to co-operate with them, and ask for the 74-hour 
day to be retained, but the men’s leaders have declined 
the suggestion on the grounds that negotiations on the 
matter are in progress on a national basis. This has 
left the coalowners with no alternative but to apply for 
a reduction in wages for the working of a 7-hour day. 
It is proposed to reduce the minimum percentage pay- 
able on the 1915 standard rates from 20 per cent. to 
2 per cent., and to lower the subsistence wages of 7s., 
7s. 3d. and 7s. 6d. respectively, by 3d. per day in each 
ease, and also discontinue the flat allowance of 4d. per 
shift to youths between 16 and 21. In the event of the 
owners and men being unable to come to an agreement 
on the subject, and this seems likely, as the men’s 
leaders have already stated that they cannot accept 
terms for lower wages, the matter will be referred to 
Mr. F, P. M. Schiller, K.C., the independent chairman 
of the Conciliation Board, for his casting vote, either in 
favour or against the coalowners’ proposals. In the 
meantime, the general demand for Welsh coal is quiet, 
consumers abroad being content to follow a hand-to- 
mouth policy in spite of the possibility of a stoppage 
over the hours question. Secondary qualities of large 
coal are fairly well booked up, but most other deserip- 
tions are available without difficulty at the schedule of 
minimum prices. Smalls, however, are in abundance, 
and colliery owners are still compelled to bank these 
classes in order to clear wagons to provide transport for 
large coal. The imposition of a 40 cents tax (1s. 8d.) per 
ton by Canada on imported coal, other than British, is 
expected to benefit the Welsh anthracite trade with the 
Dominion, and enable Welsh colliery owners to achieve 
their aim of sending 1,000,000 tons of, coal a year to 
Canada as against the 735,000 tons sent last year. 

Large Contract Lost.—The Buenos Aires Electricity 
Works contract for 125,000 tons of sized coal, to be 
delivered at Buenos Aires over 1932, has been awarded to 
Germany, partly on account of lower German prices, and 
partly because the South American company is spreading 
its requirements between South Wales and Germany. 
Towards the close of 1930, a contract for the supply of 
400,000 tons of Welsh sized coals delivered over 1931 
and 1932, was placed with a Cardiff firm. Recently, the 
Paris-Orleans Railway invited prices for supplies over 
1932, and, though some Cardiff exporters have offered 
various quantities, including smalls, at 2s. less than the 
schedule price, anticipating a reduction in the schedule, 
the French railway has decided to defer placing business. 


CHANGE OF ADDREss.—-The new factory at Brentford, 
of Messrs. The Sperry Gyroscope Company, Limited, 
has just been completed. The address of the headquar- 
ters, comprising the whole of the administration and 
manufacturing activities of the Company, is now Great 
West-road, Brentford, Middlesex, London. 


OVERHEAD LinE REGULATIONS.—A new edition of the 
Overhead Line Regulations, which are made by the 
Electricity Commissioners under the Electricity (Supply) 
Acts, 1882 to 1926, have been issued by H.M. Stationery 
Office at a price of 2d. net. These only differ from those 
made in 1928 in respect of Regulation 5, which now con- 
tains a paragraph laying down that the precautionary 
means to be adopted when a line conductor crosses over 
any overhead wire, other than a telegraph or telephone 
wire, shall be in accordance with Regulation 18, Also in 
respect of Regulation 18 itself, which provides that where 
a line crosses over any overhead wire, except within 50 ft. 
of a public road or canal, the line conductor shall either 
be supported by duplicate insulators and be fitted with a 
device to ensure that if the line conductor falls it shall 
be earthed, or consist of duplicate conductors tied at 
intervals not exceeding 5 ft. and supported on duplicate 
insulators. These devices are to be supplemented by 
arcing horns or rings, where the line conductors operate 
at pressures exceeding 650 volts. Other means of 
protection may be approved by the Commissioners. 

PersonaL.——-Mr. H. Fothergill, who is managing 
director of Messrs. Foster Wheeler, Limited, has been 
elected vice-president of Messrs. Foster Wheeler Corpora- 
tion. He is also a director of Société Anonyme Foster 
Wheeler.—Messrs. New Distributors of Edison Storage 
Batteries, Limited, have shortened their name_ to 
Messrs. Edison Storage Battery Distributors, Limited. 
The head office remains at Victoria House, Southampton 
row, London, W.C.1.-—Messrs. E. G. Herbert, Limited, 
Atlas Works, Chapel-street, Levenshulme, Manchester, 
have appointed Messrs. A/S. Danish Machine Company, 
Bredgade 25c, Copenhagen, sole agents in Denmark for 
their sawing equipment.—Mr. W. Thow Munro, who was 
a member of the recent Scottish Woollen Trade Delega- 
tion to the Continent of Europe, has accepted member- 
ship of the Overseas Trade Development Council.—Mr. 
W. H. Purnell, vice-chairman of Messrs. Herbert Morris, 
Limited, Loughborough, who joined the company in 
1899, and has been a director since 1908, has been 
appointed chairman of the directors, in succession to 
the late Mr. Herbert Morris. 
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NOTICES OF MEETINGS. 


Society oF GLass TECHNOLOGY.-Wednesday, June 
17, 2 p.m. The University, St. George’s-square, Sheffield. 
** An Investigation of the Flow of Glass in Tank Furnaces 
by the Use of Barium Oxide,” by Mr. J. C. Bowmaker 
and Mr. E. J. D. Cauwood. ‘‘ A Comparison Between the 
Ordinary Thermo-couple and Suction Pyrometers for 
the Measurement of Flowing Gases in Glass Furnaces,”’ 
by Mr. M. Parkin and Mr. F. Winks. ‘* The Density of 
Sodium Metasilicate-Silica Glasses,” by Mr. F. Winks 
and Professor W. E. S. Turner. ‘* Glass Making in 
Lorraine,” ‘by Mr. E. G. Clark. ‘‘ Note on Heat-Absorbing 
Glass,”’ by Mr. A. F. Dufton. 


RoyaL METEOROLOGICAL Socrety.—Wednesday, June 
17, 5 p.m., 49, Cromwell-road, South Kensington, S.W.7. 
‘A Theory of Upper-Atmospheric Ozone,” by Dr. 8. 
Chapman. ‘‘ On the Relation Between Temperature and 
Pressure in the Troposphere,’’ by Mr. C. K. M. Douglas. 


FARADAY Socitety.—Wednesday, June 17. Royal 
Institution, Albemarle-street, W.1. Spiers’ Memorial 
Lecture. ‘‘ Michael Faraday,’”’ by Dr. R. L. Mond. 





NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

Brighter Outlook for Constructional Engineers.—Lead- 
ing structural engineering firms in the north-western 
area report an encouraging improvement in the outlook 
in the last week or two, and hope is entertained that in 
the near future a number of relatively important orders, 
necessitating the use of fairly extensive quantities of 
steel will be placed. One firm states that inquiry is 
better than at any previous period this year. Meanwhile, 
useful orders continue to accrue. In face of keen com- 
petition, Messrs. Edward Wood and Company, Limited, 
of the Ocean Ironworks, Trafford Park, Manchester, 
have secured an order necessitating the use of 250 tons 
of steelwork, for the erection of new baths at Clapham, 
for the Borough of Wandsworth. Other contracts 
booked in the last week or two by the same firm include 
steelwork for a telephone exchange for H.M.O.W. at 
Urmston, Manchester; mental hospital extensions at 
Denbigh, Wales; and a machinery store for the Crown 
Agents for the Colonies. Among the contracts which 
Messrs. Banister, Walton and Company, Limited, of 
Trafford Park, have on hand at present, is one for 2,000 
tons of steelwork for the new Manchester Reference 
Library. 

New Orders.—-Messrs. the Automatic Telephone Manu- 
facturing Company, Limited, of Liverpool, have been 
entrusted with the work of installing an automatic ex- 
change in Mayfair, London; and Messrs. Simon Carves, 
Limited, engineers, of Manchester, are constructing a 
large coal washing plant for the Cambois colliery of 
Messrs. The Mickley and Associated Collieries, Limited, 
who have also placed an order with Messrs. The English 
Electric Company, Limited, for three electric winders. 
Aeroplane and motor-vehicle manufacturers in the 
area report steady employment on recently secured orders 
from home and overseas clients. Messrs. A. V. Roe and 
Company, Limited, of the Avro Works, Newton Heath, 
Manchester, are favourably situated ; and Messrs. Ley- 
land Motors, Limited, of Leyland, near Preston, have 
recently been entrusted by the Carlisle Corporation with 
the manufacture of a fleet of double-decked motor 
omnibuses which are required to replace tramways in 
that city. 

Pig-Iron Trade Anxieties.—Some anxiety is being 
experienced in the north-west coast hematite pig-iron 
industry at present. Demand is restricted, and stocks, 
which continue to accumulate, are now in the region of 
100,000 tons. Steelworks are more favourably placed, 
and have rail orders on their books for home and over- 
seas customers, sufficient to ensure continuity of employ- 
ment for the next seven weeks, before which time, it is 
hoped that new work will have been booked. 





Hints FoR COMMERCIAL Visitors TO FOREIGN CouN- 
TRIES.—The Department of Overseas Trade, 35, Old 
Queen-street, London, S.W.1, has recently issued five 
memoranda containing hints for commercial visitors to 
Mexico, Ecuador, El Salvador, Finland, and the Re- 
publics of Cuba, Dominica and Hayti. Like previous 
issues in this series, these memoranda contain informa- 
tion regarding languages spoken, monetary units, weights 
and measures, purchasing seasons, railway facilities, 
hotels, climate, and other matters of interest to intend- 
ing travellers. 





Tue INstITUTE OF BRITISH FOUNDRYMEN.—The annual 
report of the Council of the Institute of British Foundry- 
men, for the year 1930-31, hs recently beeen issued. This 
shows that there were 1,844 members on the roll on April 
30 last; as compared with 1,793 on April 30, 1930. 
The ninth Oliver Stubbs Medal has been awarded to Mr. 
James Ellis, past-president, in recognition of his work on 
behalf of the Institute, and more particularly for his 
efforts to encourage the junior sections. Buchanan 
medals have been awarded to Messrs. N. Hubball and FE. 


Sutcliffe, and the John Wilkinson medal to Mr. B. 
Haigh. The first prize in the Surtees Memorial exam1- 


nation has been gained by Mr. T. Brass. Mr. W. B. 
Lake has been elected honorary treasurer in succession 
to Mr. F. W. Finch. The statement of accounts shows 
that the income of the Institute for the year ending 
December 31, 1930, was 2,299/., and the expenditure 
2,295/. The report has been presented at the twenty- 
eighth annual general meeting held at Birmingham and 
Coventry from June 9 until to-day, particulars of which 
meeting were given on page 647 ante. 
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THE Roapway Goops Transport Guipr.—-We have 
received recently the first edition of The Roadway Goods 
Transport Guide, which is published, under the auspices 
of The Commercial Motor Users Association, by Messrs. 
Roadway Time Tables, Bookings and Publications, 
Limited, Roadway Corner, Warwick-street, London, 
W.1, in conjunction with Messrs. Temple Press, Limited. 
The volume contains comprehensive lists of haulage 
contractors in England, Wales, Scotland and Ireland, 
arranged in alphabetical order of towns, and in alpha- 
betical sequence under each town, together with infor- 
mation regarding their resources in vehicles, their usual 
areas of operation, the regular services undertaken, and 
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their branch depots or agencies. The work is divided | 
into a number of geographical sections, the first covering | 
London, and this is again subdivided into central and | 
outer London. The other main sections cover England | 
and Wales, Scotland and Ireland. In addition to lists 

of warehouses and wharfingers, coastal shipping services, 

breakdown equipment services, &c., a number of special | 
sections which deal in some considerable detail with such | 
matters as commercial motor law, operating costs of | 
goods vehicles, and specifications of chassis, are included | 
at the end of the volume. The guide also contains a | 
series of indexes to owners of vehicles for special classes | 
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parcels, furniture, heavy machinery and such vehicles 
as insulated vans, horse-boxes, multi-wheel lorries, 
tank vehicles, and tipping wagons. Another index 
deals with long-distance, express and chief regular 
services. The volume is primarily intended to form 
a link between the manufacturer or merchant and 
the road-transport undertakings, but co-operation and 
joint working between the railways, for long hauls, 
and road transport, for the shorter hauls to the 
rail head, are also envisaged. The Guide comprises 


| nearly 1,000 large quarto pages, is well printed, and 


is strongly bound in blue-cloth covers. The price is 


of haulage, including cattle and live stock, express | 25s, net. 
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Vou. OXXXI. 


IN DUSTRIAL ‘LEADERS. 


Tue rapid growth of American industries and the 
outstanding genius of Americans for making the best 
use of their resources must have placed at the disposal 
of American writers a unique accumulation of 
experience. It is of consequence to citizens of that 
country and of others, particularly of English- 
speaking countries, to get the fullest benefit from 
that experience. For some time past, however, 
it has been questionable whether the endeavours 
to place it at the disposal of others are not being 
largely frustrated by the growing habit of insisting 
on expressing results in general terms. It is 
a century or more since the headquarters of 
general and abstract expositions lay in Germany, 
and in modern times it has been doubtless from 
that country that the inspiration to adopt that 
form of expression has arisen. Its convenience 
is, that it enables a single proposition to cover 
a multitude and a variety of facts. Its danger 
is that it encourages reasoning to withdraw itself 
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from the controlling discipline of the facts under 
discussion. The general phrases in which it results 
have a habit of assuming an independent import- 
ance, and thinkers are led to recommend measures 
because of their conformity with general formule, 
without checking the formule against the facts 
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that they are relevant. The same danger is seen, 
as has long been recognised, when mathematical 
expressions have been used for the discussion of 
physical questions without keeping track of their 
Probably the best known of 
modern instances in which great resolutions have 
been reached by a process of hitching them on to 
general formule are to be found in the pronounce- 
ments of President Wilson, and the various catch- 
words into which his formidable generalities were 
crystallised. There is doubtless room and need 
in industrial discussion for both abstract reasoning 
and concrete instances, but there seems to be ground 
for thinking that the search for general expressions 
is doing a great deal to prevent the definition and 
progress it is meant to help. 

This reflection is suggested by a book on business 
leadership, recently published by Sir Isaac Pitman 
and Sons, which reproduces, under the editorship 
of Dr. Henry C. Metcalf, a series of 25 lectures given 
in the Bureau of Personnel Administration, New 
York City, of which Dr. Metcalf is the Director. 
In a preface contributed by Mr. Harlow 8. Person, 
the Managing Director of the Taylor Society, it is 
pointed out forcibly that the provision of industrial 
leadership has now come to be recognised as a major 
problem alike in large and small enterprises and 
throughout industry generally. In regard to large 
enterprises, as Mr. Person says, the investment of 
specialised capital is so great, the time required for 
its amortisation so long, and the period for which 
current administrative policy must be framed 
so extensive, that the highest qualities of vision and 
leadership are needed more intensely than hereto- 
fore. Experience indeed has shown that the growth 
of large enterprises, though it may change the 
function of smaller ones, seems to maintain the 
demand for them to: deal with specialised products, 
and in these smaller enterprises industrial leaders 
are needed no less intensely to cope with modern 
competition. 

This is said to be the fifth volume of similar 
scope published under the direction of Dr. Metcalf. 
If it is to be taken as a fair sample of them, they 
exhibit a fermentation of thought on the subject 
of industrial administration which cannot pru- 
dently be disregarded. The editor’s position gives 
a sufficient warranty of the standing of the contri- 
butors in general American opinion, and the effect of 
their papers as a whole must be taken into account 
by those who are interested in the conceptions 
present in the atmosphere of American industry 
at the present time. It is true that of the 22 con- 
tributors only five are described as any sort of 
engineers, and only two are attached directly to 
producing corporations. The remainder are profes- 
sors of philosophy, psychology, rhetoric and com- 
position, and practical theology, officers of univer- 
sities and business schools, and authors, together 
with Mr. Person and Dr. Metcalf. The purpose of 
introducing this great variety of points of view in 
dealing with the many aspects under which the 
subject is treated was expressly to provoke dis- 
cussion. To some extent, as is natural, the differ- 
ences disclosed are in the points of view, and imply 
rather than express differences of opinion. Of 
the very many conclusions they suggest, two may 
be quoted as illustrating the type of doctrine to 
which they seem to lead. In one of them it is 
sought to “‘integrate and unify these different 
concepts” in order to learn what leadership is, 
and it is proposed to regard it “‘as capacity for 
growth based upon individual differences in response 
to changing situations.” This rate of growth is 
to be determined “by the vision of the present 
leaders, the level of intelligence of the led, and the 
creative interaction of leaders and followers upon 
each other and their environment. Leadership,” 
in short, “‘ is the adjustment of intercreative growth.” 
These passages are taken from a paper by Dr. 
Metcalf which appears towards the end of the 
volume, and illustrate sufficiently well both the 
anxiety for expression in general terms, and the 
questionable advantage which the discussion gains 
from it in respect of clearness and lucidity. Pro- 
fessor Overstreet, again, expresses what seems to be 
something like a general opinion, written from the 
point of view of a philosopher. He asserts that the 





to which they are to be applied, and making sure 
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engineer.” The engineering in question is, of course, 
of the widest character, including all the advances 
of the hundred years in the development of power 
and the increase of scientific knowledge. The term 
is used, however, in a still broader sense, in which the 
engineer is the man engaged in practical construc- 
tion, as contrasted with those who use the arts 
of the soldiers and the politician, which hitherto 
have held a dominant place in industrial methods. 
Discussions such as those in this book exhibit, in 
a sense microscopically, the complex structure of an 
industrial leader’s functions. ‘They do not, how- 
ever, in any way reduce the importance of regarding 
them macroscopically on the’> natural scale. The 
need for better-trained industrial leaders, and more 
of them, is only an element in the generally- 
recognised necessities of all industries to make a 
better use of their resources, both in materials and 
in men. Broadly, this need has arisen, and is con- 
tinuing to increase, through the great and still- 
growing improvement in communications, and 
through the improvement, necessarily much slower 
in growth, in general education. Improved com- 
munications increase at once the effective size of 
markets, the effective extent of competition for 
them, the rate at which scientific and technical know- 
ledge is interchanged and the need for revising manu- 
facturing methods. Education, on the other hand, 
including the influence of the Press, is enlarging the 
demands of industrial workers, and simultaneously, 
is quickening the sense of employers in recognising 
the economic advantage that industry gains by satis- 
fying, and even anticipating, those demands to such 
extent as it can afford. The advantages of coopera- 
tion over competition are coming to be seen, more- 
over, as between groups which are less intimately 
connected than employers and employed. The busi- 
ness doctrine of service proclaims that, in the long 
run, the producer must use his knowledge so that the 
consumer may derive the fullest advantage from the 
transactions between them. It used to be said that 
the practice of some successful sales’ managers in 
the United States was to send salesmen over allotted 
districts to make sales upon such representations as 
they might find effective, but not to send the same 
man over a district a second time. In modern 
conditions this would not be regarded as even smart 
The leader in industry has, among other 
things, to take account of the needs of his customers, 
as well as of the needs and abilities of his men. So 
far as concerns his personal work, he has both to 
know these in addition to the technique of the 
industry, and by statistical and other means to 
forecast the course of the markets. So far as 
concerns his indirect work, his business is to make 
the men he leads as efficient as possible. Perhaps 
his function in that respect has never been defined 
better than it was by the late director of a research 
institute, who regarded himself as an enzyme or 
catalyst. What an industrial leader can do him- 
self is, indeed, only a small part of what he ought 
to be able to get done by others. He has himself to 
practice the faculties of observation and initiative, 
and to use his ability for taking responsibility and 
making decisions. In the future, he will also require 
these qualities on appropriate occasion as a no less 
essential part in the work of those whom he leads. 


business. 


A WATER ENGINE. 

Ir is, of course, common knowledge that the 
theoretical limit to the efficiency of a heat engine 
is fixed by the initial and final temperatures of the 
cycle employed, and is quite independent of the 
physical properties of the working agent, whether 
this be a gas, a liquid or a solid. Hitherto gas and 
vapours have alone found any extensive employ- 
ment, the use in this way of liquids or solids being 
confined to trivial purposes, such as the driving 
of self-winding clocks, the power required for these 
being provided by the expansion and contraction of 
solids or liquids due to daily or seasonal changes of 
temperature. The drawback to the use of such 
agents for power production on any commercial 
scale has been the smallness of the expansions 
produced by heat. 


In a paper read last week at the Royal Society of 
Arts, by Mr. J. F. J. Malone, some liquid operated 
heat engines were described, and the claim made 


that these were not only practicable, but would be 
of less total weight and more cheaply run than 
existing marine engines or locomotives. The 
author’s experiments have, it appears, extended 
over several years. The largest engine so far 
built has, it was stated, developed 500 indicated 
horse-power. It had a cylinder 2} in. in diameter 
by 18 in. stroke. Unfortunately, few advance 
copies of the paper had been distributed before the 
meeting, and these were without the drawings 
necessary for an adequate understanding of the 
cycle of operation, or for estimating the reliability 
of such engines in actual service. Hence little useful 
discussion of the paper was possible, though Mr. F. 
Samuelson called attention to the possible difficulty 
of securing the tightness of the glands used under 
pressures which amounted to some tons per square 
inch. It was stated, however, that a small engine 
had already made 30 million revolutions without 
breakdown. 

The new engine is in some sense a variant of the 
Stirling hot-air engine, the air being replaced by 
liquid water. The working cylinder is connected 
up with a regenerator, through which the water 
passes in one direction on the instroke of the working 
piston, and in the other direction on the out-stroke. 
As is common knowledge, the theoretical efficiency 
of a regenerator engine is the same as that of the 
Carnot engine, but in the present case there are 
apparently large frictional losses, though even in 
spite of these a thermal efficiency (coal to shaft 
horse-power) of 20 per cent. is said to have been 
attained. 


The method of operation will, perhaps, be most 
easily understood by considering the case of a 


cylinder coupled up to a long closed tube, with 
the whole system filled with water. Assuming the 
piston at its inner dead centre, it will be forced out 
by the expansion of the fluid if heat be applied to 
the end of the closed tube. At the end of the out- 
stroke, suppose this tube is cooled again to its 
original temperature, the piston will then, by the 
continued motion of the flywheel, make its in- 
stroke, and the cycle may be repeated indefinitely. 
In the actual engine one end of the tube is con- 
tinuously heated in a furnace, whilst the other end 
is cooled by circulating water. The regenerator, 
which consists of a plunger built up of numerous 
thin tubes fitting into each other with a radial 
clearance of ,}, in., divides the cold end of the tube 
from the hot, and is reciprocated to and fro in 
the heater tube by an eccentric on the engine shaft. 
This has a 90 deg. lead on the crank, so that the 
regenerator is at mid-stroke when the cylinder 
piston is at a dead centre. As already noted this 
regenerator divides up the water in the heater 
tube into two parts, that at the hot end having 
a temperature of about 590 deg. F., whilst that at 
the cool end is kept at about 60 deg. F. As the 
cylinder piston begins its outstroke, the regenerator 
moves away from the hot end. The total weight of 
fluid at the hot end is thus increased so that there 
is a larger volume of hot and therefore expanded 
water than there was before. The displacement 
of the cylinder ram is made good in part by this 
fact, and in part by a fall of pressure and con- 
sequent expansion of the water. At half-stroke of 
the cylinder ram the regenerator begins its return 
stroke. The continued displacement of the cylinder 
ram is then compensated for partly by the steady 
inflow of heat from the furnace, and in part by a 
further drop of pressure. The water that flows 
through the regenerator does so through the narrow 
annuli between the nests of tubes which form 
this regenerator. Only alternate annuli are, how- 
ever, used for the inflow. The others, by means 
of an automatic non-return valve are reserved 
for the outflow, and are filled with heated water 
from which the inflowing water picks up heat. In 
this heat transfer the temperature difference is, 
it will be seen, very small at every point, and the 
operation is therefore effected with little increase 
of entropy. At the end of the piston outstroke the 
regenerator is back again in its mid position, and 
when the return stroke commences it moves in 
towards the hot end, thereby reducing the propor- 
tion of hot water. The consequent reduction in 
the total volume of the fluid allows the return 


high, the maximum being 5-3 tons per square inch, 
and the mean effective pressure was stated inci- 
dentally during the discussion to be about 1 ton 
per square inch. 

The general scheme is as explained, but in prac- 
tice a number of heater tubes are used in place of 
a single one. By coupling up the regenerator to a 
link motion instead of to a single eccentric the 
engine can be reversed, stopped and manceuvred 
just as an ordinary marine engine. 

The total volume of water in the heater tubes 
was stated to be seven times the piston displace- 
ment. At room temperature, water is but very 
slightly compressible, its volume being reduced by 
only some 3 per cent. by a pressure of 6 tons per 
square inch. At 200 deg. C., the compressibility 
would be some 50 per cent. more, and at still higher 
temperatures, the compressibility would seem to 
increase rapidly, since Callender found the volume 
of water at 350 deg. C. to be 1-78 c.c. per gramme, 
the pressure being 2,383 lb. per square inch. 

The new engine unquestionably works, but 
whether its history will:remain merely that of an 
interesting experiment will depend mainly on 
commercial considerations. Mr. Malone gave the 
total weight as 330 lb. per horse-power for an engine 
having a thermal efficiency of 27 per cent. on the 
basis of indicated horse power, which corresponded, 
it was stated, to 20 per cent. when reckoned on the 
shaft horse-power. A higher efficiency could be 
obtained by an increase of weight, whilst with some 
sacrifice of efficiency, weights could be reduced. 
He claimed that for marine purposes his engine, 
at the same total machinery weights and _ total 
cost, would have only two-thirds the fuel rate of 
the most efficient superheated steam engine now in 
service. If these claims can be substantiated in prac- 
tice, the new prime mover may succeed in winning 
a place for itself in the mercantile marine, and Mr. 
Malone also claimed that it would prove equally 
advantageous in railway work. Past experiences 
makes it certain, however, that a great deal of 
persuasion will be necessary to induce engineers to 
abandon their present engines, with the ills they know 
of, to accept a radical departure, with the possibility 
of unforeseen defects developing in service. Sir 
Charles Parsons had, for many years, a very lonely 
furrow to plough in the development of the steam 
turbine. The Michell bearing, again, took many 
years of hard work on the part of the late Mr. H. T. 
Newbiggin, before marine superintendents would 
consent to instal it on ship board, whilst to go 
further back, of the firms who, at the outset, 
accepted licences for the Bessemer process, the 
majority were glad to get rid of them, rather than 
to face and overcome the infantile troubles which 
are invariably associated with even successful 
pioneering. 








CONVERSAZIONE OF THE INSTITU- 
TION OF CIVIL ENGINEERS. 

THE annual conversazione of the Institution of 
Civil Engineers was held at Great George-street, 
Westminster, on Wednesday, June 10, when the 
guests were received by the President, Sir George 
Humphreys, and Lady Humphreys. As _ usual 
an excellent programme of vocal and instrumental 
music was provided and lectures were delivered 
by Professor 8. M. Dixon, Mr. H. E. Stilgoe and 
Mr. D. Alan Stevenson. The engineering exhibits, 
which were on view in the library and museum, 
seemed to comprise a higher proportion of models 
than is customary. They included one of the high- 
pressure locomotive of the London and North 
Eastern Railway, which was exhibited by Mr. H. N. 
Gresley. a second showing the course of the Fleet 
River from Hampstead Ponds to the Thames, for 
which Mr. H. E. Stilgoe was responsible, and two 
others illustrating schemes for an air port for 
Central London and a bridged circus for eliminating 
cross-traffic on the level, which were demonstrated 
by Mr. C. W. Glover and Mr. H. W. 8S. Husbands 
respectively. In addition, the Radio Section of the 
Post Office were showing a model of the T. W. 
beam array, which consists of three curtains of 
vertical radiators, two of which are directly con- 
nected to the transmission lines, while the third is 
energised inductively. For a 20-m. wave-length, 








stroke to be made. The working pressures are very 
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services, this array would be suspended from a series 
of masts, 120 ft. high with 60 ft. cross-arms. Mr. 
C. G. Hawes exhibited a model of a group of regu- 
lators on the Rohri Canal of the Lloyd Barrage 
Scheme in Sind. At this point eight canals, four 
on each bank, join the main canal, and the openings 
of the former as well as the cross-regulator over the 
latter are provided with gates, so that the supply to 
each channel can be distributed in proportion to the 
total amount of water available. 

Mr. R. L. Quertier was showing three types of 
Askania regulator gear. This consists essentially 
of a diaphragm, which is subjected to the gas or 
other pressure it is desired to measure and is con- 
nected to a jet pipe. This jet pipe is virtually a 
nozzle and is arranged to swing horizontally about a 
hollow perpendicular pivot, the movement being 
controlled by a spring on the opposite side from the 
diaphragm. A stream of oil flows through the 
jet pipe and normally impinges equally on two 
small orifices, which are arranged above its outlet. 
The result is that the kinetic energy of the oil is 
almost completely converted into a static pressure 
which is equal across both orifices. As these orifices 
communicate by pipes to opposite sides of the piston 
in the control cylinder, the piston and the regulating 
valve to which it is connected therefore remain at 
rest. If, however, the pressure rises, the diaphragm 
expands, and the jet pipe is moved over so that 
the pressure on one orifice increases, while that 
on the other is relieved. There is, therefore, a 
difference in pressure between the two sides of the 
piston, so that the latter is set in motion at a speed 
dépending on the rate at which the oil is flowing. The 
arrangement just described is used for pressures up 
to 30 in. of water, but pressures up to 3,000 lb. per 
square inch can be dealt with by replacing the 
diaphragm by a Bourdon tube, the accuracy in 
each case being } per cent. The ratio between a 
mixture of two gases can be maintained constant 
by a third pattern of regulator in which the con- 
trol spring is replaced by a second diaphragm. 

Mr. J. L. Hodgson was exhibiting an apparatus for 
measuring, recording and maintaining industrial 
temperatures within an accuracy of + 1 deg. F. 
at 1,000 deg. F. This instrument is designed to take 
into account both the deviation from the standard 
temperature and the rate at which that deviation is 
taking place, the adjustment being relatively great 
when the rate and deviation are of the same sign and 
much smaller when the rate and deviation are of 
opposite sign, as they are when the temperature is 
returning to the required value. These two quanti- 
ties are measured every 20 seconds by means of a 
mechanism, which is driven by a constant speed 
motor, the deviation being obtained by the dis- 
placement of the balance point of a slide wire and 
the rate of deviation by the out-of-balance current 
in a potentiometer. The circuits operating the 
controls are made on metallic contacts and broken 
by a mercury switch, so as to eliminate the damage 
due to sparking. The equipment also comprises an 
instantaneously-acting mechanical clutch, which 
consists of a continuously rotating high speed worm 
and worm wheels, the latter being thrown into 
engagement by solenoids and being in turn con- 
nected to the valve-controlling mechanism. 

Mr. E. H. Lamb was showing a static balancing 
machine, which he has designed for balancing 
steam turbine discs. This consists of a U-shaped 
compound penduium, which is supported on knife 
edges. The object to be balanced is mounted in the 
pendulum on a pair of parallel bars placed through 
the bored centre. These bars rest against stops in 
such a position that the axis of rotation is parallel 
with and close to the axis of the knife edges. The 
pendulum and wheel are thus free to swing together 
on the knife edges as a rigid whole, and the wheel 
can be rotated into any angular position relative 
to the pendulum by sliding it over the parallel bars. 
The pendulum, whose swinging is damped by a 
paddle in an oil dashpot, carries a vertical pillar, 
to which a plane mirror is clamped, so that any 
angular displacement can be accurately indicated 
on a scale some 6 ft. away. 

An apparatus for rendering air flow visible by 
means of hot wires was demonstrated by Mr. H.C. H. 
Townend, of the National Physical Laboratory. 
In this, the flow pattern round a body mounted in 





an air stream is rendered visible by placing a grid 
of electrically-heated platinum wires in front of the 
body, so that thin bands of hot air are produced. 
These bands, though not directly visible, cast 
shadows on an illuminated screen, so that the 
flow can be observed or shadowgraphs may be 
obtained by employing sensitised paper. These 
shadow bands are visible at high air speeds, so that 
the flow can be examined at reasonably high 
Reynold’s numbers. Dr. E. H. Rayner, of the 
National Physical Laboratory, was exhibiting a 
standard resistance with a value of 0-00002 ohms 
for the measurement of direct-currents up to 
25,000 amperes. This consists of 40 tubes of 
manganin, about 15 mm. in diameter, which are 
connected in parallel between two massive copper 
discs. The tubes are cooled by passing water 
through them, and for this purpose are arranged 
in four parallel circuits. Experience shows that the 
resistance does not vary by more than 1 or 2 parts 
in 10,000, when 20,000 amperes are passing, and that 
at that current the temperature rise of the tubes 
is not more than 20 deg. C. above that of the water 
at the inlet. 

The Cambridge Instrument Company, Limited, 
were showing their Katz CO recorder, and a quick- 
acting distance thermometer while Messrs. W.A . M. 
Allan and A. Nathan were exhibiting a tamping 
bridge for concrete roads, the object of which is to 
produce a continuous and even slab of concrete 
tamped parallel to the kerb between the expansion 
joints. The machine consists of a girder, which is 
mounted on bogies, the latter travelling on the 
kerb, so that a bridge is formed. A flexible steel 
template is suspended from this bridge by brackets, 
which can be raised or lowered so that the template 
conforms to the camber. ‘Two of these bridges are 
connected together by coupling rods, the templates 
being adjusted to the required camber at 3 in. above 
the finished level of the road. Tamping is then 
carried out with an ordinary wooden tamper, 
which is recessed 3 in. at each end, so that it works 
off the suspended templates. 





THE INTERNATIONAL GAS 
CONFERENCE. 


(Concluded from page 740.) 


WHEN the proceedings of the International Gas 
Conference were resumed on Wednesday, June 3, 
the President, Mr. Harold E. Copp, announced the 
formation of a definite organisation, L’Union Inter- 
nationale de l’Industrie du Gaz, of which Herr 
Fritz Escher, of Switzerland, had been elected 
president to deal with the world interests of the 
industry and to arrange for future conferences. 
An address of welcome to the delegates from other 
countries was delivered by Mr. Copp, to which 
replies were made by Herr Escher, Major Alexander 
Forward (America), M. A. Baril (France), and Dr. 
H. Schiitte (Germany), while Sir David Milne- 
Watson and Sir Francis Goodenough addressed the 
meeting in terms of appreciation of the foundation 
of the Union on behalf of the National Gas Council 
and British Commercial Gas Association, respect- 
ively. * 

THe AmerRIcAN GAs INDUSTRY. 

Mr. Clifford E. Paige, the president of the American 
Gas Association, then submitted his paper on “ The 
Gas Industry in America.” In the United States, 
there was, he said, over 1,000,000,000/. invested 
in the supply of gas, and there were 16,000,000 
consumers. In the last decade, the industry had 
experienced an increase of 40 per cent. in number 
of consumers, a growth in consumption of 110 per 
cent., and an augmentation of income of 61 per cent. 
Changes had been made in practice. In 1920, over 
86 per cent. of the total gas distributed was pro- 
duced in the gas works, whereas in 1930 only 57 per 
cent. was so manufactured, the other 43 per cent. 
having been purchased from outside sources, such as 
the works of steel, coke, chemical and oil companies. 
The number of gas works was decreasing, through 
the shutting down of small works and the obtaining 
of supplies through high-pressure mains from large 
producers. Natural gas was now transmitted over 
large distances at increasing pressures, which had 
reached 500 lb. per square inch, while 700 lb. per 
square inch was in contemplation. 








Sir Francis Goodenough expressed his apprecia- 
tion of so complete a statement of the position 
of the gas industry in America as that given in 
the paper. It was of particular interest to note 
that the policy of the industry was looked upon 
not from the standpoint of expediency, but from 
that of step-by-step action, according to a definite 
plan, over a period of years. Mr. G. M. Gill referred 
to the fact that 30,000 gas-operated refrigerators 
were sold in the United States last year, an activity 
for which the British figures were quite insignificant 
in comparison. The gas organisations of America, 
combining those dealing with manufactured and 
natural gas, supplied seven-and-a-half times as 
much gas last year as was used in the British Isles. 
Mr. W. T. Dunn asked where electricity and gas 
came into competitive conflict in America. In 
reply, Mr. Paige spoke of the intense competition 
between the two means of transmitting energy in 
the United States, and the ease with which it was 
conducted by the electrical industry owing to the 
acceptance by the public without question of 
many contentious statements regarding its practical 
and economic merits. 

On Wednesday afternoon, visits were paid to 
the National Physical Laboratory, the Southall 
Gas Works, and the Research, Training and Testing 
Sections of the Gas Light and Coke Company. In 
the evening, the President entertained the Council 
and the representatives from Overseas to dinner 
at Grosvenor House. 


CoaL CLEANING. 

When the meetings were resumed on Thursday 
morning, June 4, Dr. R. Lessing presented a paper 
on “Clean Coal in the Gas Industry.” In this he 
contended that, although progress had been made 
in the construction and operation of carbonising 
plants, in the treatment and handling of all the 
products, as well as in their marketing and utilisa- 
tion, but little attention had been given to the 
treatment of the raw material to prepare it for 
efficient carbonisation and the production of coke 
of low ash content. The character of the coals 
used in gas production were, in the main, deter- 
mined by their gas-making qualities. This con- 
sideration began to lose its force with the change 
from an illuminating to a thermal standard, 
whereby, for instance, the use of cannel coal came 
immediately to an end. The adoption of high 
carbonising temperatures, large charges, and steam- 
ing, had made it possible to use a great variety 
of coals in gas manufacture. In such circum- 
stances, the value of the coal for coke making 
became of the utmost importance. The average 
ash content of the coke from gas undertakings, 
with a supply of coal of what was now a normal 
quality, was from 12 per cent. to 15 per cent. In 
some districts, using locally mined inferior coal, 
the coke produced contained 15 per cent. to 20 
per cent. of ash, or even more. 

For the removal of undesirable material, coal 
washing had been practised for years. As commonly 
carried out, it had the disadvantages of inefficient 
separation of coal from refuse, the formation of 
slurry, with its troubles and losses, leaving a 
fuel with a high moisture content. Pneumatic 
cleaning had been resorted to for the avoidance 
of the high residual moisture of coal washed with 
water, but suffered in even greater measure from 
the fault of inaccurate separation, while the slurry 
difficulty was replaced by a dust nuisance. The 
rational method of dealing with the problem was by 
the application, on an industrial scale, of the so-called 
float-and-sink test used in the laboratory for the 
testing of coals and of washing plants for their 
efficiency of performance. In brief, this process 
consisted in introducing the coal to be cleaned 
into a bath of calcium-chloride solution of a suit- 
able specific gravity, in which the clean coal rises 
and the heavier refuse sinks. A push-plate con- 
veyor was used for the removal of the coal, and 
a bucket elevator was employed to take away the 
refuse. Both these had the adhering calcium 
chloride washed away with water in specially- 
designed drainers. Steam-heated evaporators were 
used to re-concentrate the weak solution of calcium 
chloride, which was then returned into circulation. 
To facilitate the rapid removal of the chloride and 
washing water, the natural dust was previously 
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extracted from the coal by a pneumatic process. 
This was based upon the principle of elutriation 
by means of air, and enabled an effective separation 
of the true dust from the de-dusted coal. The 
freedom from porous dust of coal fed into the 
gravity separator was responsible for the remark- 
able draining rates obtainable, which permitted the 
calcium chloride to be completely extracted from 
a charge of 30 tons to 40 tons, and the water to be 
drained off in less than two hours. This extraction 
and drainage was so thorough that the coal, on 
discharge, usually contained only about one-half 
of the chloride percentage of the raw coal, and in 
the case of small slack or duff, only 5 per cent., or 
in nut sizes about 3 per cent. of free moisture. 
Typical Durham and Yorkshire gas coals usually 
yielded, on this treatment, products containing 
from 1-5 per cent. to 2-5 per cent. of ash. 

Experience showed that the factor responsible 
for the slowing down of gas-making rates was the 
true dust in the coal of a maximum particle size of 
:bo-in. In large-scale coke-oven tests it had been 
found that “clean coal” was fully coked in 144 
hours, whilst ordinary washed coal made from 
the same raw fuel required 17} hours under the 
same conditions of carbonisation. Results obtained 
in vertical-retort working showed a similar speeding- 
up of carbonisation ‘1 gas retorts. The action was 
due to the freedom from the clogging of the inter- 
stices in the fuel, and free play was given to the 
fusing and merging together of the clean surfaces 
of adjacent particles free from dust and clay film, 
a factor which largely accounted for the higher 
quality of coke produced from clean coal. 

Tests made at Tottenham with a carburetted 
water-gas plant showed the value of cokes made 
from clean coal in comparison with those made 
from the untreated raw material. While the former 
produced 30,100 cub. ft. of gas per hour, or 138 
therms, the coke from coal that had not been 
cleaned gave but 24,600 cub. ft. of gas per hour, or 
105-5 therms. The most outstanding difference 
between the two cokes, however, was in relation to 
the production of clinker. The total clinker formed 
and extracted from the uncleaned coke was 8 per 
cent., and that from the clean coke only amounted 
to about | per cent., whilst the reduction of pan ash 
was of the same order. An examination of the 
economic possibilities of the use of clean coal in the 
gas industry showed a total expenditure of 35s. 7d. 
to manufacture gas equivalent to 72 therms from 
uncleaned coal, as compared with 33s. 10d. for 
clean coal. 

The President did not agree with the author’s 
figures of ash content, and quoted the average 
figures for his works in Hull for a series of years in 
explanation of his contention. These showed an 
average over seven years of 7-2 per cent. of ash 
in the residual coke, equivalent to about 5 per cent. 
of ash in the coal. He thought the suggestion that 
a higher price could be obtained for clean coke was 
fallacious, as the price was settled by the coke-oven 
supplies in competition and the prices obtainable 
in the export markets. Sir Arthur Duckham thought 
that an efficient cleaning process was essential for 
the coal industry, and even more so for the gas 
industry. The process described by the author of 
the paper gave the lowest ash content, and the 
earlier belief of many that the use of calcium chloride 
would cause trouble had proved baseless. Never- 
theless, it was inadvisable to anticipate the attain- 
ment of the ultimate by the process. Mr. Harold C. 
Smith suggested that the advantages of the clean 
coal system were obtained through the use of the 
preliminary de-dusting. He was in favour of any 
process of cleaning coal for zas production which 
removed the dust without replacing it by water. 
The cost of coal cleaning, 5d. per ton, seemed to be 
remarkably low. In the estimate of costs, the process 
was credited with 10s. per ton for the disposal of 
dust. In his view the disposal of the dust would 
prove difficult. Dr. E. W. Smith thought that if coal 
cleaning were to become general it must be carried 
out at the collieries. When coke of high ash content 
was used in producers or carbonising plants, it 
caused increased trouble with ash in the combustion 
flues and in the distribution flues of the plant. This 
meant a limitation of the temperatures at which 
the processes could be performed, Dr. F. S. 
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coal cleaned at collieries amounted to 71,000,000 
tons, or 27 per cent. of the total raised. Mr. L. H. 
Sensicle suggested that to assess on a money value 
the benefits of coal cleaning was of great difficulty, 
but the production of a clean coke which could 
compete successfully with other prepared fuels in 
the domestic market was an all-sufficient reason for 
its adoption. Mr. Thomas Law stated that he could 
obtain a return of 3s. or 4s, per ton for clean coke 
more than the figure given by the author of the 
paper. Mr. W. B. McLusky advocated the blending 
of good clean coals to produce a suitable smokeless 
fuel for domestic and general industrial purposes. 
In reply, Dr. Lessing suggested that as soon as the 
consumers knew what they could do with clean 
coke the ordinary type would become a drug on 
the market. If no financial advantage were obtain- 
able from the process, the nature of the product 
warranted its adoption. 


RETORT PRESSURE CONTROL. 


The second paper considered on Thursday morning 
was entitled ‘‘ An Experiment in Controlling Pressure 
Conditions within Coal-Gas Retorts.” Mr. R. N. 
Webb, the author, in the introduction to the subject, 
emphasised the need in gas supply for continual 
improvements in the results obtained from carboni- 
sation. The work described was undertaken to 
reduce retort-house troubles, and had given success- 
ful results in that respect and further benefits 
that were not originally anticipated. The author 
suggested that the misuse of exhausting machinery 
was the principal cause of many of the difficulties 
experienced. 

The work was conducted with a plant where there 
were two Bryan Donkin two-bladed exhausters, 
each of 100,000 cub. ft. per hour capacity. Gas 
production was so conducted that there were periods 
when the gas yield was a maximum and others 
where it reached the minimum. Under such condi- 
tions it was necessary to control the revolutions of 
the exhausters to deal with the momentary produc- 
tion. The governor in use on the exhauster set 
was of the Waller type, with a bell 16 in. diameter 
fitted with a loose float and supported over two 
pulleys by small-diameter wire ropes and balanced 
by weights, controlling a 2-in. throttle valve. An 
impulse pipe was introduced between the foul-gas 
main and the bell. 

Experiments were made with different ratios of 
movement of the throttle valve and the governor 
bell, by putting into service new pulley systems, 
the ratios being increased from 2:1 to 4:1, 
8:1, 16:1 and then to 30:1 and 70:1. The 
work was undertaken with the hope that ulti- 
mately automatic control could be effected. Though 
this was not achieved, it was possible to reach 
the stage when the manipulation of very small 
weights on three or four occasions during a draw 
enabled pressure variation to be kept within close 
limits. In the course of the work improvements 
were found in the quantity and quality of the gas 
produced, and there was also a gradual reduction 
in the number of stopped ascension pipes. Due 
entirely to the better control, it was claimed that 
the make of gas per ton of coal had been increased 
by 300 cub. ft. 

The President called attention to the absence 
of retort-house governors in the works, and suggested 
that the analysis of the gas before and after the 
introduction of the control system should have been 
given as affording useful information. Regulators 
of the Arkon type were used in his works to 
control the speed of the exhausters, not directly on 
the throttle, but by operating on a small by-pass. 
Mr. C. S. Shapley thought the investigation of 
great importance to the smaller gas works, and 
hoped that the author of the paper would continue 
in his endeavour to obtain complete automatic 
control. Mr. W. B. Parkinson referred to experi- 
mental work, which was not yet completed, that 
he had undertaken in association with the Gas 
Light and Coke Company. In this work, they 
employed clean gas under pressure to work the 
main governor, and had a small pilot governor to 
govern the vacuum in the foul main. The reply to 
the discussion was left over, as written contributions 
were anticipated. 





New Gas Works at BURNLEY. 


The general meeting of the contributors to the 
Benevolent Fund opened the proceedings on 
Thursday afternoon, following which the ordinary 
business was resumed, and a paper was submitted 
by Mr. J. Herbert Clegg on “The New Oswald 
Street Gas Works of the Burnley Corporation.” In 
this contribution, the author referred to the diffi- 
culties of producing gas at a reasonable price in 
the old works at Burnley, and stated that a new 
works had been erected at a cost of 360,1521/., 
with the assistance of a grant from the Unemploy- 
ment Grants Committee. The carbonising plant 
selected was of the horizontal-retort type, as the 
usual objections to its employment were thought not 
to apply in this particular case. The disadvantages 
attributed to horizontal retorts were the large 
occupation of land space per ton of coal carbonised, 
the production of dirt and steam, and the production 
of naphthalene. In this case the land available was 
ample and cheap. New designs of coke-quenching 
equipment were available which did not cause objec- 
tionable liberation of steam, and the naphthalene 
was removable by means of rotary washers and 
the use of gas oil at very low cost. The paper gave 
detailed descriptions of every part of the plant. 
some of the interesting features of which may be 
referred to. After full consideration of the merits 
of silica retorts, it was decided to instal seven 
settings of high-grade fireclay and the remainder of 
silicious retorts. These were installed for com- 
parative purposes, and it was of interest to note 
that, so far, no difference had been observed in the 
results produced or in their condition. The gas 
was removed from the retorts by Congdon pipes 
situated on the charging side of the retort-house. 
Two scrubber stand-pipes were erected to each bed 
of retorts, there being no gas offtake pipes on 
the discharging side of the bench. The coke- 
quenching plant was of the Sulzer type, and was 
capable of dealing with 75 tons a day of hot coke 
when working at maximum efficiency, or 120 tons 
a day at maximum capacity, but at lower efficiency. 
It produced an average of 840 lb. of steam, from 
and at 212 deg. F., per ton of coke. 

After the construction of these works, the Burnley 
Town Council was advised to concentrate all gas 
production at them and close down the old ineffi- 
cient works. <A scheme of extension was therefore 
prepared for the provision of a new carbonising 
plant of 1,500,000 cub. ft. a day capacity, with a 
retort-house, coal stores, and subsidiary piant. In 
the meantime, colliery owners offered a supply of 
coke-oven gas to the committee, and the Burnley 
Town Council had decided to purchase 1,500,000 
cub. ft. a day. For the purpose of conveying it 
to the works, 47,000/. had been expended on the 
provision of about seven miles of 10-in. mgins. 

The President thought the combustion-chamber 
temperature used at Burnley, 1,375 deg. C., was on 
the high side for fireclay retorts. He did not 
understand why exhaust steam should be used at 
a back pressure of 3 lb. per square inch gauge when 
there were systems of utilisation available which 
could work with a vacuum. Mr. R. E. Gibson 
expressed appreciation of the wisdom of scrapping 
an old unsatisfactory works and building a new one 
showing greatly improved financial returns. At 
Liverpool they had an improved Sulzer coke-cooling 
plant in which the coke container was run on rollers 
into a combined cooling chamber and boiler, and 
left there for 80 minutes. When the door was closed 
a fan circulated the inert gases over and over again, 
until their heat was transferred to the boiler. In 
this plant, the steam guarantee of 780 lb. per ton of 
coke had been greatly exceeded, until 1,000 lb. had 
been approached. Mr. J. H. Clegg, replying to the 
discussion, thought that the maintenance costs of 
vertical retorts had proved to outweigh any dis- 
advantage attaching to higher labour costs in the 
working of horizontal retorts. Though the tem- 
perature in the combustion chamber was high, 
there had not, after three years’ working, been any 
evidence of detrimental effects upon the retorts and 
settings. 

The business meeting was concluded with the usual 
votes of thanks, and Mr. J. H. Canning, of Newport, 
Mon., the newly elected president, then handed, with 
an expression of the thanks of all the office-bearers 
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and members, a presidential certificate to Mr. H. E. 
Copp. Mr. Frank P. Tarratt, of Newcastle-upon- 
Tyne, was elected vice-president. 








NOTE. 
MILITARY COLLEGE OF SCIENCE, WOOLWICH. 


Tue popular conception of a “gunner,” 1.e., a 
member of the Royal Artillery, as an individual 
chiefly concerned with spectacular drill, must 
surely have been promptly abandoned by most 
of the visitors who, on Wednesday afternoon last, 
attended the ‘‘ At Home” of the Military College 
of Science, Woolwich, at which function the applica- 
tions of engineering, and what is generally known as 
pure science, to ordnance was impressively illus- 
trated. This little-known college may be traced 
back, under various forms and titles, for some 150 
years, though it is only of recent years that it has 
assumed its present name and activities, the increase 
in the latter being largely due to the mechanisation 
of the artillery branch of the service. It now com- 
bines the functions of a college for the scientific 
instruction of officers and of a technical school for 
apprentice tradesmen, the latter, after a course 
lasting some four years, becoming artificers in such 
various units as the Tank Corps, Ordnance, Artillery, 
and so forth. The display of the work done by 
these boys showed that a really good standard was 
aimed at and generally successfully achieved, lead- 
ing one to the belief that a man so trained would, 
on leaving the Army, be in possession of a useful 
degree of handicraft skill of the older all-round 
type, as opposed to the usual works training of 
to-day, which often produces only machine attend- 
ants. The courses attended by the officers were 
not so sharply defined, but the apparatus displayed 
and demonstrated was sufficient to illustrate the 
wide range of work done, the physics branch, parti- 
cularly appearing to cover a great deal of ground. 
In this, for instance, examples were given of the 
detection of strain in transparent materials, the 
course of alpha particles from radium through arti- 
ficial fog, and the behaviour of air streams round 
obstacles in a wind tunnel, the latter being very 
clearly shown by projection on to a screen. Optics, 
as might be expected, receives a good deal of atten- 
tion; chemistry and metallurgy are adequately 
treated; while the electrical and mechanical 
engineering branches are equipped in a practical 
manner for giving instruction in not only testing, 
stripping and re-assembly, but in more theoretical 
aspects also. A very large proportion of such 
instruction relates to the electrical and mechanical 
equipment of motor vehicles, and, in this connection, 
those guests who desired, were conveyed to a rough 
piece of ground near the Royal Military Repository, 
to witness or take part in demonstrations of artillery 
tractors and other mechanical transport vehicles. 
The advance made in tracked vehicles of recent 
years was strikingly evident, and the flexibility of 
these machines was, in some cases, surprising. A 
portion of the exhibits was, of course, devoted to 
armaments pure and simple, different types of small 
arms and machine guns, both British and foreign, 
being shown, as well as examples of larger arms, of 
which the most noticeable was, perhaps, the Q.F. 
18-pounder Mark IV, having a carriage and circular 
platform, so that it can be rapidly traversed when 
engaging tanks. A shell-gauging machine which 
separates ammunition incorrect as to weight, dia- 
meter, length, &c., from the accepted standard, 
attracted a good deal of attention. Generally, it 
may be said that the whole display was of great 
interest; in some cases it was amusing, as 
certain scientific principles were illustrated in a 
designedly popular and humorous manner. The 
Commandant and staff of the College may deservedly 
be complimented on the success of the function in 
providing instruction in a pleasant and easily 
assimilable manner. 








GENERAL ELectric CoMpaNny’s ATHLETIC SPORTS.— 
On Saturday last, the General Electric Company held 
their twelfth annual athletic sports meeting for the 
benefit of the staffs of the London establishments and 


LABOUR NOTES. 


An interim report, issued last week by the Royal 
Commission on Unemployment Insurance, recommends 
increased contributions to the fund by the worker, the 
employer and the exchequer; a reduction of benefit 
rates ; limitation of the period for which benefit may 
be paid to 26 weeks in the twelve months following the 
date of application; and exclusion, from the category 
of unemployed, of workers who are employed for two 
days or less a week. Under the suggested new scale of 
benefits male workers over 21 years of age would 
receive 15s. a week and females 13s. a week. Males 
between 18 and 21 years would receive 12s. a week, 
and females 10s. a week, males between 17 and 
18 years of age, 7s. a week, and females 6s. a week, 
and both males and females between 16 and 17 years of 
age, 5s. a week. For an adult dependent, 8s. a week 
would be paid, and 2s. a week for a dependent child. 
The existing transitional provisions would be con- 
tinued subject to certain amendments. The rates of 
transitional benefit would be fixed at the scale recom- 
mended for insurance benefit. A claimant for transi- 
tional benefit would be required to prove at the begin- 
ning of each benefit quarter that he had paid not fewer 
than eight contributions during the preceding two years, 
or not fewer than 30 contributions during the period of 
six years immediately preceding the date of his applica- 
tion. The amount of benefit to be paid to certain 
classes of workers would be considered in relation to 
other resources, and a worker would not be allowed 
transitional benefit, who refused to accept on fair terms 
and conditions an offer of work suited to his capacities. 





Casual workers and short-time workers in receipt of 
high earnings would be entitled to benefit in accordance 
with certain stated principles. A married woman would 
be entitled to benefit only if she satisfied the statutory 
authorities that she had not abandoned insurable 
employment and, having regard to her industrial 
experience and to the industrial circumstances of the 
district, she could reasonably expect to obtain insurable 
employment in the district in which she resided. A 
seasonal worker would be entitled to benefit in the off- 
season only if he could prove to the satisfaction of a 
Court of Referees that he had, in the past, worked in the 
off-season for a reasonable time in some insurable 
occupation, and, having regard to the industrial cir- 
cumstances of the district, he could reasonably expect 
to obtain insurable work in the off-season in the district 
in which he resided. 

The Royal Commission bases its financial estimates 
on an assumed average live register of 2,500,000, 
representing 1,750,000 persons claiming insurance 
benefit, and 600,000 persons claiming transitional 
benefit. Under the insurance scheme, as it is at present, 
the expenditure is 84,000,000/., and the income from 
contributions 44,550,000/., leaving a deficit in a full 
year of 39,450,000/. If the recommendations of the 
Royal Commission are adopted, it is estimated that the 
savings will amount to 31,800,000/., reducing the deficit 
to 7,650,000/. The Commissioners express the opinion 
that in spite of difficulties, and in spite of criticism that 
may fairly be made against features of the unemploy- 
ment insurance scheme, it has prevented serious distress 
in a period of unprecedented unemployment. ‘“‘ We 
are convinced,” they say, “that the principle of 
insurance against industrial unemployment has an 
important part to play in the adaptation of our indus- 
trial structure to changing needs.” 





Councillor W. Ashbury and Mrs. Clara D. Rackham 
sign a minority report in which they recommend that, 
with the exception of some anomalies, no change 
should be made in the existing scheme until the Com- 
mission has presented its final report. They do not 
accept, they say, the position that the main object to 
be attained is a scheme under which income and 
expenditure could be made to balance. Considering 
what the Royal Commission’s terms of reference were, 
that is an odd conclusion. Part of the duty laid upon 
it was ‘‘ to make recommendations with regard to” 
the future scope of the Unemployment Insurance 
Scheme, “‘ the provisions which it should contain and 
the means by which it should be made solvent and self- 
supporting.” 

Having sought in vain, since January, the co-opera- 
tion of the trade unions in an effort to reduce the 
engineering industry's manufacturing costs, the 
Engineering and Allied Employers’ National Federation 
have now decided to give effect to some, at any rate, 
of the proposed changes, on July 6. At a meeting on 
Thursday last week with the operatives’ negotiating 
committee, Sir Allan Smith briefly reviewed the dis- 








allied firms. The gathering, which took place in the 
grounds behind the Wembley works, was well supported, 
and the events were keenly contested for numerous and 
valuable prizes. 





cussions that had taken place up to the breaking off 
of the negotiations by the trade union representatives. 


federated associations, and, they had, by a vote of 
93 per cent., authorised the Federation to say that, 
in view of the decision of the main body of the trade 
unions, no alternative was possible to giving effect to 
the working conditions offered to the unions prior 
to their termination of the negotiations. Accordingly, 
Sir Allan gave formal notice that certain readjusted 
working conditions would come into force on July 6. 





Overtime worked either before or after the normal 
working hours is to be paid at the rate of time and a 
quarter for the first three hours and time and a half 
thereafter. A workman sent home between midnight 
and 2 a.m. is to be paid the appropriate dayshift 
overtime rates for hours worked, and to receive an 
allowance of plain time for working hours between 
the time he is sent home and 6 a.m. If sent home 
after 2 a.m., he is to be paid the appropriate dayshift 
overtime rates for hours worked, and to receive an 
allowance of time and a half for working hours between 
the time he is sent home and 6 a.m. 





A full nightshift week is to consist of 52 working 
hours worked on five nights, with one or two breaks 
for meals each night, to be mutually arranged between 
the employer and his workpeople. Hours worked 
during nightshift are to be paid at the rate of time and 
a,sixth, and hours worked prior or subsequent to the 
full night shift at the rate of time and a third. For 
the purpose of calculating the war bonus, and the special 
2s. bonus to time workers, the nightshift week of 52 
hours is to count as a normal week. The existing 
arrangements as regards hours worked between mid- 
night on Saturday and midnight on Sunday are to 
continue. 





Under the two and three-shift systems, the first 
shift is to consist of 43 hours’ work for which plain time 
rate will be paid, the second shift of 374 hours work 
for which time and an eighth (i.e., 42-4, hours) will 
be paid, and the third shift of 37$ hours work for which 
time and a sixth (i.e., 43? hours) will be paid. Each 
shift is to count as a normal week for the purpose of 
calculating the war bonus, and special 2s. bonus to 
time workers, and payment for work done on two or 
three shift systems after the usual stopping time 
on Saturday, is to be made in accordance with the 
dayshift overtime provisions, and calculated on the 
net day-time rate and not on the enhanced shift rate. 


No piecework prices, bonus or basis times, once 

established, are to be altered except for the following 
reasons: (1) A mistake in the calculation on either 
side, or (2) the material, means or method of production, 
or the quantities are changed, or (3) a mutual arrange- 
ment has been come to between the employer and the 
worker in the same way as a new price is arranged. 
Piecework prices and bonus or basis times are to be 
such as will enable a workman of average ability to 
earn at least 25 per cent. overtime rates, excluding 
war bonus. As regards existing prices or times— 
where the basis is 334 per cent., it is to be reduced to 
25 per cent. ; where it is, by agreement or recognition, 
greater than 334 per cent., the reduction is to be in the 
ratio of 334 to 25. 
Later in the day, the Federation’s intimation was 
reported to a conference of engineering trade union 
executives which, after discussing it, decided to adjourn 
until June 17, in order to give the different organisations 
time to consider the position separately. Why there 
should be this further delay is not easy to understand 
since the issue is plain enough. At the conference on 
January 30, Sir Allan Smith, speaking for the employers, 
said :—‘‘ If an effort is made for the purpose of recovery 
in the industry jointly with the goodwill of both 
employers and workpeople, the chances of speedy and 
lasting benefit to all are immeasurably great. But the 
effort cannot, and must not, be delayed by any lack 
of co-operation.”” In other words, the need of reduced 
manufacturing costs is immediate, and these repeated 
adjournments are simply wasting valuable time. 


At a conference in London on Friday last, Mr. Ayre, 
the President of the Shipbuilding Employers’ Federa- 
tion, laid before representatives of the shipyard trade 
unions proposals which have been formulated with the 
object of reducing production costs in the industry. 
The re-arrangements are to take effect in the first week 
of September. Under them no alteration is to be made 
in the inclusive national uniform time rates for plain 
time workers, either on new or on repair work, if certain 
stated proposals for dealing with existing excesses 
over the national uniform time rates are accepted. 
Plain-time workers, who are at present in receipt of 
wages, including bonus, in excess of the national 
uniform time rates for their district, are to be reduced to 





The position had now, he said, been laid before the 


the national uniform time rates on the understanding 
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that, unless otherwise agreed in local negotiations, the 
amount does not, in any case, exceed 2s. 6d. a week. 
Where special circumstances exist locally, as at Belfast, 
London, the Bristol Channel, Falmouth, the Mersey and 
Manchester, the unions or local associations concerned 
are to be free to raise them. Local associations and 
local representatives of the unions are to consider the 
cases in which the amounts of the present excess over 
the national uniform time rates are greater than 
2s. 6d. a week, having regard to the desirability of 
wiping out as early as possible the excesses which at 
present exist. 

The 7s. bonus is to be withdrawn from all men who 
are at present in receipt of it, and the remaining pay- 
ments under the Standard Ships Cycle are also to be 
discontinued. Bonus payments, based on time and not 
on output, are to be withdrawn from all members of all 
riveting squads; so is the existing payment of 24 per 
cent. for behoof of holders-on. As has been indicated, 
the remaining payments under the Standard Ships 
Cycle are to be withdrawn, but the same percentage 
payments, calculated in exactly the same manner, are to 
be continued, though no longer known as * the Standard 
Ships remainder.” The shorter working week enhance- 
ment is to be withdrawn, whether paid to the squad 
or direct to the rivet heater, and a new percentage 
addition of 10 per cent. is to be made to the piecework 
earnings of riveting squads in old federated districts 
and at Belfast, calculated in the same manner as was 
agreed for the 24 per cent. for behoof of holders-on. 
Consideration is to be given to the special position at 
London, Falmouth, the Bristol Channel and the Mersey. 
A committee representative of the Federation and the 
Boilermakers’ Society is to be set up as a preliminary to 
local negotiations, for the purpose of arranging (1) a 
common basis of division of earnings between the 
members of riveting squads in federated districts, and 
(2) the general adoption of direct payments on the 
agreed basis to each individual member of the squad 
through the office of the firm. 


The incidence of the shorter working week enhance- 
ment payment—except in the case of riveting squads 
working on piece-work—is to be the subject of investi- 
gation at a later date between the Federation and the 
unions concerned. In the case of time-workers, other 
than plain-time workers, the existing 7s. bonus is, as 
has been indicated, to be withdrawn ; but the resulting 
position is to be the subject of joint consideration, 
locally or nationally, in relation to the merits of each 
particular class of work, any necessary re-adjustments 
to be on the basis of the national uniform time rates 
for the district plus appropriate allowances. 

In the case of blacksmiths’ strikers, not sharing in the 
earnings in fixed proportions, a reduction is to be made 
corresponding to the amount withdrawn from smiths’ 
strikers sharing in earnings; but a committee repre- 
senting the Federation and the Blacksmiths’ Society 
is to be set up immediately for the purpose of making 
arrangements to extend to all federated establishments 
the majority practice of the industry under which 
blacksmiths and strikers share in fixed proportions 
and the employer is not responsible for any shorter 
working week enhancement. The conference was 
adjourned until June 26 at Edinburgh to enable the 
men’s representatives to consult their executive councils 
regarding the proposals. 

The British Minister of Labour states that on May 18 
there were approximately 9,380,700 insured persons 
aged from 16 to 64 in employment in Great Britain. This 
was 24,000 more than a month before, but 464,500 
less than a year before. On June 1 the numbers of 
persons on the registers oy employment exchanges in 
Great Britain were 1,844,945 wholly unemployed, 
668,873 temporarily stopped. and 116,153 normally in 
casual employment, making a total of 2,629,971. 
This was 123,034 more than on May 18, and 854,864 
more than a year before. Figures are not available for 
May 25. The total on June 1 comprised 1,921,276 
men, 65,544 boys, 590,297 women, and 52,854 girls, 








ILLUMINATING ENGINEERING SOGIETY OF AUSTRALIA, 

The inaugural meeting of the Victorian division of the 
Illuminating Engineering Society of Australia was held 
in Melbourne, on April 17. A lecture on some of the 
problems connected with artificial lighting was delivered 
by Professor E, B. Brown, the foundation president. 


HANDBOOK ON INCOME TAX AND Sur-Tax.—We 
have received a copy of the 1931-32 edition Tolley’s 
Handbook of Income Tax and Sur-Tax, In addition to 
particulars of alterations proposed in the new Finance 
Bill, the handbook contains detailed information regard- 
ing assessments, reliefs, claims and all other questions 
relating to income tax and sur-tax. I+ is obtainable, 
price ls., post free, from Mr. C, H. Tolley, 18, Bucking- 
ham-street, Adelphi, London, W.C.2, or from the pub- 
lishers, Messrs. Waterlow and Sons, Limited, London 


Wall, London, E.C.2. 





LONDON HEADQUARTERS OF 
BRITISH NON-FERROUS METALS 
RESEARCH ASSOCIATION. 

Tue British Non-Ferrous Metals Research Associa- 
tion was incorporated in January, 1920. with the aim 
of providing, for the British metal industries, a co- 
operative research organisation under the Department 
of Scientific and Industrial Research, established in 
December, 1916. The founders of the Association, who 
comprised a small group of keen and enthusiastic 
representatives of the industry, had two main objects 
in view, namely, the institution of an intelligence 
bureau and the undertaking of researches requiring 
prolonged investigation, which could not readily be 
conducted by individual firms. How well these objects 
have been realised and the great strides made by the 
Association are now common knowledge. The import- 
ant place occupied by the Association at the present 
time is evidenced by the fact that, whereas its total 
income, from all sources, was below 6,000/. in 1920 
and 1921, the industrial subscriptions alone reached a 
total of 16,0001. in 1930, this sum being increased by 
Government grant and other receipts to a total income 
of 24,9001. Perhaps the most striking evidence of the 
growth of the activities of the Association was the 
imperative need, which had been felt to an increasing 
extent of late years, for central headquarters, capable 
of housing, under one roof, the augmenting office and 
administrative and development-department staffs, 
together with laboratories, test-room and workshop. 
An appeal to the members for contributions to a 
Headquarters Fund met with such response that the 
Association was able to secure, on lease, property at 
Regnart-buildings, Euston-street, London, N.W.1. 
These premises, which are close to Euston, St. Pancras 
and King’s Cross stations, have been fitted up as 
offices, library and information bureau, development 
department and central research laboratory, and were 
officially opened by Lord Rutherford, O.M., F.R.S., 
on Monday last, June 8. In the course of his speech 
he paid a tribute to the work done by the Association 
in adapting the results of scientific research to industry. 
This, he thought, was an important matter because it 
reduced the inevitable time lag which occurred between 
scientific discovery and its application in practice. 

The building, which we had an opportunity of 
inspecting, comprises four floors, each having an area 
of approximately 2,600 sq. ft. In the basement are 
situated the melting and casting shop, the machine 
shop and the mechanical testing laboratory. On the 
ground floor are arranged the general offices, the 
library and the information bureau. The development 
department is situated on the first floor, and embraces 
a large and well-lit exhibition room, and workshop 
facilities for some of the lighter experimental work. 
The whole of the second floor is given to the general 
research laboratory. The flat roof, which is readily 
accessible, will be used for exposure tests in connection 
with atmospheric corrosion research and for similar 
purposes. From the engineer’s point of view, the 
most interesting portion of the building is the base- 
ment. The casting shop, which is the only separate 
room on this floor, measures 28 ft. by 12 ft. It contains 
a gas furnace, presented by Messrs. the Gas, Light and 
Coke Company, and an electric resistor furnace, 
supplied by Messrs. Electric Resistance Furnace Com- 
pany, Limited, both of the crucible type, the capacity 
of the former being 100 lb., and of the latter 120 Ib. of 
copper. A run-way with suitable tackle enables the 
pots to be removed from either of the furnaces, and 
transported, for pouring, to the other end of the shop, 
where casting can be carried out in the Durville rotary 
casting apparatus, in chill or water-cooled moulds, 
or in sand forms. An efficient fume-extracting system 
has been installed. In the Durville process, it may be 
remarked in passing, the crucible and the mould are 
mounted, in line, on the same framework. When the 
metal is ready for pouring, the whole apparatus is 
slowly rotated, by means of a hand-wheel, in such a 
way that the melt flows slowly and evenly into the 
mould. 

The main supply of electricity consists of direct 
current, on the three-wire system at 220-440 volts, and 
a 100-kw. motor generator set has been installed, next 
to the melting shop, to give a supply of single-phase or 
three-phase current over a wide range of voltages and 
frequencies for experimental furntce work. With 
this set, current at any frequency, from 13 to 53 cycles, 
and at any voltage, up to 500 per phase, can be obtained. 
The set has been constructed by Messrs. Crompton- 
Parkinson, Limited, to the specification of Mr. Julius 
Frith, M.Se., M.I.E.E. Close to the motor generator 
set, from which it takes current at 50 cycles, is a small 
high-frequency furnace plant. Three separate fur- 
naces, the capacities of which are 22 lb., 11 Ib., and 
8 oz., of copper, respectively, have been supplied by 
Messrs. Electric Furnace Company, Limited. The 
machine shop contains a number of lathes, milling, 





machines are used for the preparation of test and other 
specimens, and will also be of service for the construc- 
tion and repair of research apparatus. 

The mechanical-testing laboratory, a general view of 
which is shown in Fig. 1, on page 773, comprises a 
good range of testing machines, including a 20-ton 
Amsler hydraulic tensile testing machine and Avery 
five-ton and 500-lb. testing machines, the latter being 
hand-operated for tests on wires and thin strip metal. 
A machine for conducting slow-rate tensile tests 
at elevated temperatures has been installed as the 
result of a proposal made by Mr. R. W. Bailey, of 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, that a reliable and comparatively rapid method 
of sorting out a range of materials into their relative 
position, from considerations of creep resistance, could 
be achieved by a specially slow form of high-tempera- 
ture tensile test. Mr. A. M. Roberts, of Messrs. 
Metropolitan-Vickers has designed and constructed the 
machine, which is illustrated in Fig. 2, on page 773. 
Two rates of strain, namely, 0-001 in. per minute and 
0-025 in. per minute, are obtainable, and are applied 
by the agency of an electric motor and gearing in the 
base of the machine. The machine is provided with 
suitable apparatus for automatically recording the 
load-extension diagram on sensitised paper,:and the 
equipment also includes a thermostat giving constant 
temperature control to withint + 1-0 deg. C. The 
furnace employed is of the customary cylindrical type 
and is wound with Nichrome wire. The apparatus can 
also be used for creep tests at a rate of strain of 10-5 in. 
per hour. The Association is engaged on exploring a 
wide range of alloys with the object of discovering 
materials, superior to those at present available, for 
high-temperature service. In such exploratory work 
the ordinary creep tests are unsuitable since the very 
long time required for each test, which sometimes 
amounts to three, or more, months, limits the number 
of materials which can be investigated. It is hoped to 
carry out a test in 8 hours by means of this slow-rate 
tensile testing machine, and to secure sufficient informa- 
tion concerning the mechanical properties, at high 
temperatures, of the materials investigated, to classify 
them into their relative order of merit, thus only 
rendering necessary the carrying out of long-time creep 
tests on those of outstanding quality. 

Other apparatus in the mechanical testing laboratory 
includes a Vickers diamond hardness tester which may 
also be adapted for Brinell tests, a standard type of 
Shore Scleroscope, an Avery Izod impact testing 
machine with a maximum capacity of 120 ft.-lb. of 
energy at fracture, an Erichsen cupping machine 
adaptable for sheet metal up to a thickness of 2 mm.. 
and a Guillery and Jovignot cupping machine. In 
this last apparatus the cupping test is carried out by 
means of a ram pushed forward by hydraulic pressure. 
The movement of the ram, corresponding to the depth 
of the cup, is measured to 0-01 mm., and the oil pressure 
behind the ram is indicated by an ordinary pressure 
gauge. 

The offices and library, on the ground floor of the 
building, are well laid out, roomy and comfortable. 
As already stated, the development department of the 
association occupies the first storey of the building. At 
present about one-third of the floor is partitioned off as 
a workshop while the remainder has been fitted out 
temporarily as an exhibition hall in which are laid out. 
for inspection, specimens illustrating the various 
researches carried out by the Association. While 
much of the demonstration work of the department 
will be carried out in the basement, and experimental 
work in the research laboratory, experiments and 
demonstrations of a practical nature for the purposes 
of extending and interpreting the results of the asso- 
ciation’s researches, will be carried out on the first floor. 
Furthermore, special exhibits illustrating new develop- 
ments in non-ferrous metallurgy will be prepared 
from time to time. An epidiascope, which is to be 
used in connection with lectures to members and staff 
discussions, is provided. 

The greater portion of the second floor is given over 
to the general research laboratory. Apart from offices, 
partitioning has been confined to a photographic 
dark room, an analytical laboratory, and a micro- 
scope room. The research laboratory itself is a spacious 
room 75 ft. long by 16 ft. wide, and the fullest regard 
has been paid to flexibility and adaptability, practically 
the entire bench accommodation being movable. In 
this room are being conducted researches on such 
diverse subjects as copper locomotive fire-box stay 
rods, the metallurgical applications of the spectro- 
scope, the atmospheric corrosion of tin, aluminium- 
brass condenser tubes, the effect of frost on water pipes 
and alloys for high temperature service. It should be 
pointed out, however, that the policy of the Associa- 
tion will be to continue as heretofore, to utilise national 
and university laboratories for extramural work, 
whilst conducting a limited number of researches at 
Regnart Buildings. The apparatus provided in the 





drilling and grinding machines, and saws. The 








general research laboratory includes an electric furnace 
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Fie. 2. Stow-Rate TEnsiLeE Testing MAcHINE, 
for annealing small samples, a small melting furnace 
and potentiometer for the provision of accurate tem- 
perature measurement and control, and a spectro- 
graphic apparatus provided by Messrs. Adam Hilger, 
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Fie. 1. MercHAnica TESTING EQUIPMENT. 


Limited. The analytical laboratory, which measures 
22 ft. by 16 ft., is provided with the usual equipment 
and, in addition, an electric muffle and an electric 
hot plate. Adjacent to, and leading directly from, the 
analytical laboratory are a balance room and a store 
room. The microscope room contains a Watson bench 
microscope and a Vickers’ projection microscope of 
the latest type, designed by Mr. R. L. Smith of Messrs. 
Vickers, Limited, and made by Messrs. Vickers-Arm- 
strongs, Limited, Erith. A Kelvin double bridge for 
the accurate measurement of electrical resistivities, 
and motor-driven polishing machines for: metallo- 
graphic work complete the equipment of the room. 

In the many problems connected with the adaptation 
and equipment of the new headquarters and labora- 
tories, the Association has had the benefit of the advice 
and assistance of Mr. A. E. Munby and Mr. Julius 
Frith, of Messrs. Cramp and Frith, consulting engineers. 
In many respects, the task of adaptation was found to be 
more difficult than the design and construction of an 
entirely new building would have been. 








THE HIGH TENSION CONFERENCE. 


Tue sixth session of the International Conference on 
Large High Tension Systems will take place from 
June 18 to June 27 next, in Paris. This conference, 
which holds its sessions every other June in Paris was 
originally formed under the auspices of the Inter- 
national Electrotechnical Conference to carry out 
work regarding a number of matters relating to elec- 
trical power problems. The scope of its activities has 
been limited to questions bound up with the design and 
operation of large high tension systems. 

This year some 20 countries are represented and 
over 500 members have been registered. 

The French Railway Administrations are assisting 
the meeting by granting a 50 per cent. reduction in 
normal railway fares from the French ports or frontiers 
(less Government Passenger Tax), to those who have 
been duly registered as members. 

At each session questions come up which appear to 
be of material importance, and it is one of the functions 
of the organisations to arrange practical investigations 
and study, on an international basis, of such matters 
between sessions, special committees being formed for 
the purpose. At the forthcoming session reports of 
such committees on the following subjects will be pre- 
sented: the study of the behaviour of transformer and 
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other insulating oils under practical operating condi- 
tions ;] the design and tests of oil circuit-breakers ; 
the parallel operation of power plants; the investiga- 
tion of surges; the study of reactive power; problems 
relating to the grounding of neutrals; the design, 
testing, and operation of high tension insulators ; 
and matters relating to high tension underground 
cables. 

In the first section of the Conference the following 
subjects are among those to be dealt with :—High 
steam pressures ; large generators; the effect of load 
variations and breakdowns on - generating plant ; 
the effect of short-circuits on ’bus bars; the design 
of turbo-alternators ; and American systems of outdoor 
substation construction. 

In the second section, on the design, insulation and 
maintenance of electric lines, special attention is being 
given to the mechanical construction of supports, 
and the maintenance of insulation ; on this last point 
there is an interesting paper from Morocco, where 
extremely difficult conditions exist, owing to salt-laden 
fogs. 

The third section covers the operation, inter- 
connection and protection of power systems. A report 
of interest not merely to electrical engineers, but also 
to military and civil engineers, architects, and also 
to others dealing with large public works, concerns the 
factors which make towards liability to lightning 
damage. Monsieur Dauzére states he has discovered 
that certain geological formations under special condi- 
tions tend to liberate ions, and by lowering the resist- 
ance of the atmosphere locally make a district, or even 
a particular site, particularly risky from the point of 
view of lightning danger. Valuable papers will be 
presented from the United States dealing with lightning 
and line protection. The question of metering from a 
distance, which is becoming of great importance, in 
view of the growth of co-ordinated transmission and 
distribution systems which have to be put under the 
control of load dispatchers, will be dealt with. 

After the termination of the conference, a series of 
short, technical visits has been arranged for, one to 
the water power region of the French Central Plateau, 
which has the voleanic district of Auvergne as its 
nucleus, a second to the Pyrenees, a third to the Rhone 
and Rhine watersheds. 

During the session, the French Union of Electrical 
Societies is showing its proverbial hospitality on 
several occasions, in functions of a social character. 
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THE RESISTANCE OF COPPER- 

NICKEL STEELS TO SEA ACTION.* 

By J. Newton Frieyvp, D.Sc., and W. West. 

Ir has long been known that the addition of upwards 
of 3 per cent. of nickel to ordinary carbon steels 
enhances their resistance to corrosion, and it has 
recently been demonstrated in a considerable number 
of field tests in various parts of the world that small 
amounts of copper have an analogous effect. It 
seemed of interest to inquire, therefore, what the 
combined influence of these elements might be, and the 
following research was undertaken several years ago 
for the authors’ own information. At the request of 
several friends to whom the results have 
communicated, it was decided to offer the data for 
publication, in the hope that they might prove useful 
to others. 

The steels were prepared in lots of 56 Ib. 
nickel and copper were heated in graphite crucible 
pots over a forced-draught coke fire with every pre- 
caution to avoid oxidation. To these metals definite 
quantities of liquid steel were added from a _ basic- 
lined electric furnace ; the contents of the pots were 
well stirred, and cast into sand-moulds. 
were annealed at 920 deg. C. for two hours, and 
allowed to cool in the furnace, after which the excess 
metal was sawn off and discarded. There was no out- 
standing feature to be noted in the preparation of 
these alloys. Homogéneity was only possible in the 
liquid state by the use of very hot steel having an 
approximate temperature of 1,600 deg. C. 

The chemical composition of the bars is given in 
Table I. 





scraped clean, and examined. The results are given 
in Table III. 

Consideration of the Results.—-In general, the forged 
alloys suffered slightly greater corrosion than the 
corresponding annealed bars. | The presence of nickel 
greatly refines the structure of cast steel, but there is 
no evidence that copper does so likewise. The addi- 
tion of copper, up to 3-70 per cent., increases the 
resistance of steel to alternate wet and dry sea action. 
The most resistant steel, 1D1, contained 1-16 per cent. 
of copper and 3-75 per cent. of nickel. It lost least 


TaBLe II.—Mechanical Properties of the Alloys. 
































LD. LD2. 











| | 
— | Yield | Maximum Elonga Reduc 
Point Stress tion on | tion of 
Bar. Condition. Tons per | Tons per seg = 
ay in. wis Gir cent. cent 
Metallic | fates 
LD8 | Annealed . | 24-0 36-6 18 24-0 
Forged ..| 24-4 38°6 28 52-5 
Ls Annealed ..| 24-6 32-7 26 40-0 
° Forged sie | 25-8 35-0 26 43-0 
LDS Annealed ..| 28-4 36-6 17 28-0 
as Forged ..| 37-0 49-0 18 45-0 
The casts LD6 Annealed .. _ 24-0 3 4-5* 
- Forged -.-| 38-8 47-4 20 41-5 
LDI1 Annealed ..| 31-8 45-0 2 4-5* 
. Forged — 68-0 Broke before 
reaching yield 
point and outside 
gauge marks 
LD2 Annealed ..| 39-6 51-0 15 20-0 
oe Forged... _ 88-2 8 24-0 
LD7 Annealed .. _ 6-0* ~- — 
pacers ee, ree, | Dereon |S 
* Unsound Bar. 
TABLE I.—Cuemicat CoMpPositrION OF THE Bars. 
i 7 ” ~ age | 
LD4, | LD6. | LD6. LD7. | LD8. | LD3. 














| 
| Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
Carbon 0-28 | 0-20 0-16 0-18 0-23 | 0-21 0-25 | 0-18 
Manganese | 0-69 0-58 0-63 0-53 0-58 | 0-52 0-61 0-55 
Silicon °° — s 0-28 | 0-25 0-33 0-33 | 0-24 0-30 0-44 0-20 
Sulphur eu eo ae --| 0-03 0-02 0-022 0-036 0-036 0-018 0-026 0-028 
Phosphorus .. | 0-037 | 0-029 0-027 0-022 0-036 0-022 0-026 0-031 
Nickel ie: | 3:75 | 3-44 0-26 0-26 0-40 3-80 0-34 3-90 
Copper | 1:16 | 2-35 1-18 | 2-44 | 3°70 9-84 0-00 3°58 
TABLE IIJ1.—Resvutts or Exposure To THE SEA FOR Two YEARS, 1927 To 1929. 
Composition— | | De sepest Pits— | 
! I Loss in | Relative | Depths of Deepest Pits | 
Bar. | Condition. Wei ht Loss in | Remarks, 
ght. | Weight for | l | 
Cu. Ni. Equal Areas. Sides. | Ends. | 
/Per cent.'Per cent. Grin. | | Mm. | Mm. 
(1) | Annealed .. 41-34 | 104) 199 | 0-64, 0-28 | 0-45 | ) Surfaces pinholed, otherwise 
LD8 (2) = | -- |} 0-34 36°25 | 96 0-32 0-50 good. Slight corrosion 
(F) | Forged oan | 35:70 | 89-3 | 0-15, 0-54 0-84 | where bars entered frame 
rc) | Annealed ..|} 38-73 100°1 _ | 0-95 | Slight pitting on faces. 
LDA { | 41-13 | 0-26 | Ends locally attacked. 
(F) | Forged Ps) | LL} 28°88 | 108-1 | — | — | Round bar, uniformly at- 
(1) | Annealed ) | 0-41, 0-51 | 0-44, 0-33 ei 
| Annealed ..)\, P 96 -¢ -41, 0-5 0-44, 0-33 | la; " 
LD5 (F) | Forged ot 2-44 | 0-26 93-3 | 0-47, 0-69 0°30 Sides and ends pitted. 
LD6 (1) Annealed + 43.70 0-40 88-3 0-48, 0-23 | 0-51, 1-33 || Localised corrosion on every 
: (F) | Forged jf" 96-4 0-39, 0-40 | 1-05 | side and at ends. 
(1) | Anneated ..| { 52-4 | -- | 0-61, 0-62 | Excellent. Ends only at- 
LD { | | >1:16 | 3-754 | | _, tacked. 
(F) | Forged ‘ f | L| 22-90 53-7 | — 0-39, 0-87 | Tendency on one face to pit 
| | | Ends attacked. 
((1) | Annealed .. f 26°75 68-5 0-45 0-50, 0-78 |) Slight pitting on several 
LD2 < (2) | se o+| 2°35 3-44< | 27-45 71-0 —- 0-69, 0-50 | and localised ‘corrosion at 
(F) | Forged ..| 1 45-42 113-0 0:27 | 0-93, 0-32 ends. 
LD? ..| Annealed -+| 9-84 | 3-80 | 27-08 75°5 _ | 0-75, 0-85 |” Do. 


Alloy LD3 proved to be unmachinable, even after | 
annealing several times, and was not proceeded with | 
further. Alloy LD7 proved to be brittle; one speci- | 
men cracked during the pasty stage of cooling, and two | 
others cracked during handling in the vice. The | 
mechanical properties of the alloys are recorded in | 
Table II. 

Conditions of Exposure.—The bars, which measured 
9 in. in length, and 1} in. square in cross-section, were 
fixed into a pitch pine rectangular frame, similar to 
those used in earlier researches, and bolted at half-tide | 
level to Birnbeck Pier, Weston-super-Mare, under the | 
supervision of Mr. Ernest J. MeKaig, whom the authors | 
take this opportunity of thanking. Particulars of the | 
currents and analyses of the sea-water have already 
been given.t In the earlier researches the ends of the 
bars were plugged into the wooden frame with putty, 
but this proved unsatisfactory, as severe localised 
corrosion resulted when the putty disintegrated. Soft 
pitch was used in the present research and proved 
highly satisfactory. The frame was exposed to sea 
action for two years—namely, September, 1927, till 
October, 1929—after which the bars were removed, 





* Paper presented at the Iron and Steel Institute 
Annual Meeting, London, May 7 and 8, 1931. Abridged. 

t+ Iron and Steel Institute, Carnegie Scholarship 
Memoirs, vol. xvi, page 131 (1927). 





in weight, and its general surface was free from pitting. 
It is noteworthy that this alloy possessed a fine struc- 
ture ; but resistance to corrosion in these experiments 
does not altogether coincide with fineness of grain, 
otherwise the forged LD2 and annealed LD7 would 
have corresponded more closely with LD1. The in- 
creased corrosion of LD2 mz. e connected with its 
more heterogenous structur 








Suppe.y oF TRADE LiTeRATURE ABROAD,—The Depart- 
ment of: Overseas Trade informs us that its overseas 
ofticers are frequently placed in a position of some consi- 
derable difficulty, when endeavouring, at the request of 
a United Kingdom firm, to interest a local firm in its 
productions, owing to the fact that the home firm fails 
to provide a sufficient supply of trade literature. It will 
be realised, when only one set of a firm’s literature 
is supplied on the occasion of a request for the name 
of a suitable agent, that it is not an easy matter to get 
catalogues, &c., returned expeditiously from firms 
approached, who find that they have no interest in the 
products put before them. The result is that other 
firms, who might be interested, cannot be properly 
communicated with without considerable delay, if at 
all. The Department suggests, therefore, that in order 
to facilitate the establishment of connections, such 
requests should be accompanied by adequate literature, 
particulars of prices and terms, together with details of 
the basis on which it is proposed business should be 
conducted, 
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BOILER EXPLOSION INQUIRIES. 


In accordance with the Boiler Explosions Acts, 1882 
and 1890, inquiries have been conducted by Board of 
Trade officials into a number of explosions. Reports of 
the investigations have been published recently, and 
of some of these we give brief summaries below. 


Failure of a Welded Steel Steam Pipe.—Much valuable 
information as to the manufacture of welded steel 
pipes is contained in Report No. 3094, which deals 
with the failure of a steam pipe on May 4, 1930, in 
the generating station of the Oxford Electric Company, 
Ltd., Oxford. Considerable material damage resulted 
from the accident, but, fortunately, none of the staff 
were injured. The pipe which failed consisted of a 
straight length of lap-welded steel tube 7 in. internal 
diameter, 7 ft. 8} in. in length and }-in. thick, carrying 
steam at a pressure of 250 lb. per square inch and a 
temperature of 650 deg. F. The pipe was supplied 
by Messrs. Stewarts and Lloyds, Limited, in 1926. 
The report is accompanied by a full account of the 
accident, sketches of the lay-out of the plant, a photo- 
graph of the damaged pipe, microphotographs of the 
steel of which it was made, and a report by Messrs. 
David Kirkaldy aid Son. All the usual precautions 
were taken in the manufacture of the pipe, but in spite 
of this “‘ the adhesions of the faces of the weld were 
not satisfactory”? and this was adjudged to be the 
cause of the failure. “It is disquieting,” says Mr. 
A. E. Laslett, the engineer surveyor-in-chief, ‘“ that 
in this case a test to four times the working pressure 
of the pipe failed to disclose the imperfect nature of the 
joint” ... “It is partly due to this uncertainty 
that there is a distinct preference shown for solid 
drawn pipes, particularly, for superheated steam and 
high pressure.” 


Explosion of a Steam Drum in%a Bakery.—Report 
No. 3104 deals with a serious accident in the bakery 
of Messrs. Price Brothers (Bakers), Limited, Manchester, 
where a steel drum was used as a steam receiver. The 
drum was of } in. steel plate welded by the oxy-acetylene 
process. It was 4 ft. high, 2 ft. 4 in. diam., with dished 
ends. Intended for a working pressure of 40 lb. per 
square inch, it was tested hydraulically when new in 
1922 to 80 lb. per square inch. When installed it was 
connected first to a boiler working at 80 lb. pressure, 
and afterwards to a boiler working at 100 lb. pressure, 
but was fitted with no reducing valve and only a very 
small safety valve. 

On the night of March 25, 1930, when baking was 
in progress, the receiver exploded and the body was 
projected through the stokehold roof and into a back- 
yard over a hundred yards away. The stoker was 
unfortunately severely scalded and died a few days 
later. The accident was one of that class which empha- 
sizes the need for competent supervision in the erection 
and supervision of all steam plant. The construction 
of the drum was satisfactory and the welding good. 
The evidence showed that at the time of the accident 
the pressure in the receiver was probably over 80 lb. 
per square inch, a pressure which the small safety 
valve was entirely inadequate to prevent. The 
receiver, says the report, “‘ was installed with little 
regard to the considerable difference between its safe 
working pressure and the pressure of the boiler to which 
it was directly connected.” 


Explosion of a Green’s Economiser.—The cost of 
making good the damage done by such an explosion as 
that dealt with in Report No. 3111 must many times 
exceed the cost of periodical hydraulic tests, and it 
perhaps is a matter for surprise that insurance com- 
panies do not insist on such tests. The explosion 
described took place in a Green’s economiser used in 
connection with a Lancashire boiler supplying steam to 
an engine at the Hoddlesden Collieries and Stoneware 
Pipe Works, Darwen, Lancashire, the working pressure 
being about 125 1b. per square inch. On the morning of 
October 13, 1930, through the action of a fireman, hot 
flue gases were allowed to pass through the economiser 
chamber while no circulation of water was taking place. 
The economiser pipes, about twelve years old, ‘* were 
in a deteriorated condition owing to internal corrosion, 
and, being thus subjected to severe temperature 
stresses, were unable to withstand the ordinary working 
pressure.” ‘‘ The explosion,” says the report, “ was of 
a violent nature, and resulted in the destruction of 
seven groups of pipes, the fracture of two boxes, and 
damage to the water inlet and outlet branch pipes. 
The economiser chamber was totally destroyed, together 
with the roof of the boiler house overhead, the debris 
from which fell on the adjoining engine house and caused 
the collapse of its roof. Slight damage was done to the 
outer wall of one side flue of the boiler.” When supplied 
twelve years ago the pipes were tested by hydraulic 
pressure to 300 lb. per square inch at the makers’ 
works, and to 180 lb. per square inch after erection. 
Since then apparently no hydraulic tests have been 
made. 
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THE NEO-MICROMETER. 


One of the most striking advances in engineering | 
practice in the past twenty years has been the increase | 
in accuracy in machining operations, brought about in | 
part by improvements in machine tools and in part 
by the more general use of accurate measuring 
appliances for sizing up work. To a large extent, the 
limit gauge and micrometer have taken the place of 
rule and callipers for small work, but the same advance 
has not been made when dealing with larger products 
owing to the high cost of the measuring instruments 
required, and particularly of the beam micrometer. 
With a view to overcoming this difficulty, the Neo- 
Micrometer, illustrated in Figs. 1 and 2 annexed, has 
been developed, the sole agency in this country being 
held by Mr. H. C. Chambers, Beighton, near Sheffield. 
This instrument, which is sufficiently cheap to be 
included in the equipment of even a small works, is 
made in the two forms shown in the figures, the 
smaller instrument, shown in Fig. 1, having a range of 
from zero to 12 in. between the gauge points, and the 
corresponding range for the layer instrument being 
from zero to 40 in. Each instrument can be used for 
both external and internal gauging, the ranges being 
somewhat greater in the latter case, and it is only 
necessary to change the micrometer head to render 
the instrument suitable for either British or metric 
measurements. 

Turning now to the detailed construction of the 
instruments, the smaller size may conveniently be 
dealt with first. As will be seen from the figure, it 
consists simply of a micrometer head and an adjustable 
anvil mounted in stocks, the micrometer-head stock 
being firmly attached to one end of a beam on which 
the anvil stock slides. For setting the gap for sizes 
beyond the range of the micrometer head, a range of 
setting rods is provided, and the accuracy of measure- 
ment depends entirely upon the accuracy of the 
micrometer head and setting rod in use, and is inde- 
pendent of the position of the sliding stock on the 
beam. Errors arising from wear on various points, 
or from expansion or contraction of the beam due to 
temperature variations, are thus avoided. Perhaps 
the most interesting feature of the instrument is that 
no attempt is made to make the setting rods an exact 
round number of inches, or multiples of 25 mm., in 
length; the rods can thus be made much more 
cheaply. It is evident that there is no practical 
difference between setting the micrometer head to read 
0-025 in. with a rod 20-025 in. long and in setting it to 
zero with a rod 20-000 in. long. In practice, the rods 
are allowed a margin up to about 0-03 in. over their 
nominal length, and each rod, after being finished, 
is calibrated by the Engineering Department of 
Sheffield University and stamped with its exact length 
at 62 deg. F. in inches to four decimal places. As the 
rods are not an even length, each one can be calibrated 
both in inches and millimetres, so that only half the 


| is laid on supports provided for the 


purpose, and when set and locked, is 
transferred to the Neo-Micrometer, 
which is arranged to support the 
gauge in true axial alignment. The 
fixed anvil of the translator gauge 
is carried through the stock and is 
finished hemispherically at its outer 
end, so that it is only necessary to 
reverse the stock carrying the ad- 
justable anvil in order to produce an 
adjustable internal calliper. When 
using the gauge in this way, the 
distance between the anvils is set 














to the internal diameter of the ring 
or other part of which the size is 
required, and the size is then ob- 
tained by using the Neo-Micrometer 
to measure the distance between the anvils on the gauge. 
The main differences between the light instrument 
already described and the heavier one shown in Fig. 2, 
lies in the arrangements for ensuring absence of dis- 
tortion in the longer setting rods. Before describing 
these, however, it may be pointed out that a heavier 
beam on more substantial supports is provided, together 
with a protecting cover for the more delicate parts 
and a box to hold the setting rods. The translator 
gauge provided can be seen in Fig. 2 resting on its 
supports above the table, the case for holding it being 
fixed diagonally at the back of the instrument. 
Referring now to the setting rods, each rod of 12 in. 
or more in length is enclosed in a tubular sheath, 
in which it is supported at short intervals. The sheaths 
are 2 in. in diameter, and are made of non-conducting 
material extending to within an inch of each end of 
the rod. The sheaths increase the stiffness con- 
siderably, and ensure a slow response to temperature 
variations. The rod is held in the sheath at the centre 
point only, so that the two parts can expand and 
contract independently. Each rod is stamped, in 
both British and metric units, with the amount re- 
quired to be added to, or deducted from, its stated 
length at 62 deg. F. for every degree above or below 
that temperature. Correction tables for rods from 
1 in. to 48 in. in length are also supplied with each 
instrument. The long rods in tubular sheaths are 
supported in true axial alignment by the adjustable 
vees which can be seen on the beam in Fig. 2. These 
vees are located at the same points as those employed 
when the beams are being calibrated. The method of 
using the smaller and larger instruments is identical, 
but it may be mentioned that with the latter, when 


2 
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converting the instrument for use from external to! used. 


Fig. 2. 


REFRACTORY MATERIALS FOR THE 
INDUCTION FURNACE.* 


By J. H. Cuesters, B.Sc., Ph.D., and W. J. REEs, 
B.Se.Tech., F.I.C. 


Tue development of electrical methods of metal 
melting by induction heating has raised many 
diffifult problems in the production of durable linings. 
Apart altogether from refractoriness and chemical 
durability, the lining must resist the severe strains 
imposed on it by the rapid rate of heating and by the 
| steep temperature gradient between the molten metal 
|and the water-cooled coil. Linings are now available 

which are reasonably durable under normal conditions, 

; and which are unlikely to fail disastrously under brief 
periods of abnormal treatment such as may occur 
| during a superheat. In this paper, the development of 
these linings and the methods of testing lining materials 
| are described, and possible future developments are 
| discussed. 

Although much has been written about the induction 
furnace, very little information is available with regard 
to the linings used or the degree of success obtained 
with these linings. The literature may be considered 
under three headings, according to whether it refers to 
the original horizontal ring type (Kjellin or Réchling- 

| Rodenhauser) or the Wyatt-type furnace, in both of 
which iron cores are used, or to the coreless type of 
furnace. 

| Linings for the Horizontal Ring Type Furnace.— 
Silica bricks were used for lining the first furnaces of 





| this type, but were not very durable, and the charge 


tended to take up silicon from the lining. Later, dead- 
burned magnesite or dolomite bonded with tar was 
The use of fused magnesia is described by 


internal measurement, it is only necessary to slip one| Unger.t Various bonds, such as magnesium sulphate, 


stock off the bed, and to replace it at the other end of 
the bed without turning it round. | 








SratisticAL TABLES RELATING TO INDUSTRY AND | 
ComMERcE.—The Second Part of the Fiscal Blue Book 


were tried, pitch being chosen as the most suitable. 
The pitch yields a coke which holds the refractory 
together until a high enough temperature is obtained 
to sinter the lining. The solid ring or template is 
placed in the furnace as a former round which the 





usual total number are required. All the setting rods 
are of the same diameter as the micrometer spindle 
and anvil, and to ensure true alignment when being | 
used for setting, close-fitting brass sleeves are provided | 
for coupling the ends of the rod to the spindle and 
anvil. 


of Statistical Tables Relating to British and Foreign | ™4terial is rammed. The grading of the lining is 
Trade and Industry (Cmd. 3849), containing statistical | carefully controlled, and the pitch has to comply with 
surveys of the important industries in this and other | certain specifications; for instance, the moisture con- 
countries, has now been published, and is obtainable, | tent must be less than 1 per cent. The magnesia used 





To render the instrument suitable for internal 
gauging, all that is necessary is to reverse the micro- 
meter head and the adjustable anvil in their respective 
stocks. When arranged in this way, the micrometer 
can no longer be set directly with one of the standard 
rods, and a translator gauge is provided. This consists 
of a separate beam with one fixed and one adjustable 
anvil, the latter being locked when the anvils have been | 
set by means of one of the standard rods. 


The gauge | 





| engineering, electrical engineering, cotton and wool and 


price 7s. 6d., from H.M. Stationery Office, Adastral | 
House, Kingsway, London, W.C.2. The purpose of the 
First Part (Cmd. 3737) of these Tables, which was | 
published some months ago, was to supply statistical 
information which would enable a general review to be 
made of the state of industry and trade at home and 
abroad during the last seven years. The Second Part 
has been produced with the object of giving a more 
detailed survey of the condition of particular industries, 
among them being the coal, iron and steel, engineering 
other than electrical and marine, shipbuilding and marine 





manufactures thereof, and leather industries. 


is relatively pure, the chief impurities being silica, 
3 per cent., and lime 3 per cent. The lining shows 
no signs of softening at 2,000 deg. C., and gives a 
metallic ring when struck at the working temperature. 
Such a lining is said to average four hundred melts 
when melting steel. No patching is required for the 
first hundred melts. 





* Paper presented at the Iron and Steel Institute 
Annual Meeting, London, on May 7 and 8, 1931. 
Abridged. 

ft See General Electric Review, vol. xxvii, p. 498 (1924 ). 
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Linings for the Coreless-Type Furnaces.—Although 
a considerable number of lining experiments have 
been made with this type of furnace, very little infor- 
mation as to the durability of various materials has 
been recorded. The simple design of these furnaces 
makes possible the use of an ordinary cylindrical cruc- 
ible. In the early days, most of the melting was done 
in crucibles; thus, D. F. Campbell describes the use 
of a fireclay crucible held in position by zircon sand 
insulation. Such crucibles are said to last ten to 
thirty melts on nickel-iron alloys. 


linings. Dérrenberg and Broglio* have succeeded in 
almost doubling the life of fireclay crucibles by modify- 
ing the shape from the usual cylindrical form to one in 


which the crucible is cylindrical at the top but tapers | 


towards the bottom. 


Several workers have attempted to line crucibles, 


either in order to increase the life or to avoid con- 
tamination of the melt by the carbon from a graphite 
crucible. Various materials, such as zircon, 
manite, diamel, and magnesite, were tried in the form 
of pastes applied to the inside of the crucible. Some 
failed by cracking, others by permeation of the lining, 
causing carbon contamination of the melt. The most 
successful lining was made from an Arcofrax-flint 
mixture bonded with ball clay. The crucible 
first fired to 815 deg. C. before the lining was applied. 
The material was then put on with a brush until a 
thickness of about } in. was obtained. The lining 
was thoroughly air-dried before the crucible was used. 
The life of such linings only averaged about four 
melts. 

Neuhausst describes four methods for lining core- 
less furnaces. In the first, the lining material is mixed 
with a bond and rammed between the coil and a central 
former. The former is then removed, and the lining 
sintered by radiating it with an induction-heated 
graphite core. This method is said to work well with 
acid linings, such, for instance, as Pfalzer luting 
sand, but with basic materials the second method is 
used. In this, a thin lining is first made as described 
above. The graphite core is then removed and a 
patent centrifuging appliance is used to deposit a 
layer of magnesite powdes on the walls of the lining. 
The core is then replaced and the lining radiated. The 
process is repeated until the desired thickness of lining 
obtained. The centrifuging device may also be 
used for patching furnace walls. 

The third method has been largely employed for 
lining core-type furnaces. Rohn has studied this 
method in its application to coreless-induction furnaces, 
and particularly vacuum furnaces where the use of 
a volatile bond is undesirable, and has patented the 
use of dry granular material in place of slightly moist 
material or material mixed with tar. The charge is 
placed in the liner and the power applied. The liner 
heats up and eventually splits. A melt forms at the 
bottom of the charge and the liner generally slides 
down into the melt, leaving behind it a wall of sintered 
material. 

Experience in the use of this method suggests 
that in the lining of coreless furnaces it is not essen- 
tial for the lining materials to be moisture-free. In 


is 


the fourth method, a clay-bonded magnesite crucible | 


is placed inside the coil, and the space between the 





* See Stahl und Eisen, vol. 1, page 617 (1930). 
t Jbid., vol. xlix, page 689 (1929). 
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Large quantities | 
of cable metal are still melted in fireclay crucibles, | 
although now most of the work is done in sintered | 
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coil and the crucible is packed with magnesite powder. 

| On induction-heating the charge in the crucible, the 
magnesite sinters on the outside of the crucible, form- 
ing a lining thicker than the original crucible. This 
method is limited by the difficulty of making large 
crucibles of materials like magnesite. 

The most popular method of making linings, the 
third, is essentially a compromise. If the lining is to 
be durable it should be as refractory as possible, but 
if it is too refractory the thickness of sinter obtained 
will be insufficient to stand the thermal and mechanical 
strains to which it will be exposed. If the sintering is 
only slight, the top of the lining is liable to fall in when 
the liner slides down into the melt. With basic 
materials, sintering is usually obtained by adding a 
flux, such as boric acid, to the lining material. For 
acid linings, mixtures of raw and calcined ganister 
(or other comparable quartzite) bonded with boric 
jacid, borax, or 


to effect any improvement in the linings. 

In the coreless type of furnace the working conditions 
are severe, and great variations in lining life will occur 
unless the materials used are carefully controlled. As 
already indicated, the production of a lining by the 
use of an induction-heated liner is essentially a com- 
promise, and the information available is not complete 

|enough to make possible an accurate analysis of the 
relative importance of all the factors involved in 
| lining life. 

| Corrosion Resistance.—Linings in coreless-induction 
furnaces usually fail through corrosion and erosion. 
From time to time statements have been made regard- 
| ing the heavy erosion expected in such furnaces, owing 
|to the swirling motion of the charge. There is, no 
|doubt, some truth in this suggestion, but the fact 
| that the maximum wear has been observed at various 
| positions between the top and the bottom of the 
|furnace suggests that this is only one factor in the 


wear. 

| The importance of the bond as a factor in slag 
| resistance is not very clear. At first it was thought 
| that the addition of a non-refractory bond would per- 


| mit of slag entry between the grains, and thus allow 





boric-acid glass are most favoured. | 
Crushed silica-brick is a constituent of some mixtures | 
which have been used, but its inclusion does not appear | 
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| the loosened grains to fall out into the melt. The 
| results of high-temperature tensile work now in pro- 
| gress, however, tend to indicate that the bond is of 
|less importance than was hitherto thought. Thus, 
| it is found that the addition of an induction furnace 
| slag to a magnesite bar does not lower the breaking 
| temperature under a given load, the natural bond in 
| the material being of such a relatively low melting 
point that the addition of a relatively refractory slag 
| does not affect the hot strength. ' 
| The entry of slag between the grains must, however, 
| increase the rate of solution of the material, and hence 
| the use of a bond of the maximum refractoriness, con- 
| sistent with good sintering, would seem advisable. 
| The relative importance of the factors controlling slag 
resistance requires further research, but here again 
| the importance of using a grading giving a dense 
packing cannot be over emphasised. 

Burning Shrinkage-—With basic linings, failure 
| sometimes occurs owing to excessive cracking. Gener- 
| ally, a crack is unimportant, since it fills up with loose 
rng from behind and may disappear completely 





| 





during subsequent melts. In certain cases, cracking 
becomes more and more serious until a shut-down 
is necessary. It seems likely that such cracking, 
which has only been observed in basic linings, is due 
to shrinkage accompanying the continued crystallisa- 
tion of the magnesia. Attempts have been made to 
avoid this by the addition of zireqn to the lining. 
The tests made were not very exhaustive, but it would 
appear that the resultant material does not possess 
the high slag resistance of magnesia. 


(To be continued.) 








IRONCLAD TERMINAL BOX FOR 
TRACK CIRCUITS. 


THE satisfactory operation of the track-circuiting 
systems, which are now commonly employed on the 
railways of all countries, depends to a considerable 
extent on the effectiveness with which the rails, con- 
ductors and subsidiary equipment are insulated from 
earth. A point at which faults due to a progressive 
reduction of the insulation resistance, are likely to occur 
| is where connection is made between the rails or rail 
| bonds and the conductors leading to the relays and 
| other apparatus. It has been the common practice 
/on the German State Railways to protect these 
places by a wooden box let into the ballast between 
the insulated rail and the adjacent butt end of the 
sleeper, but experience has shown that this is hardly 
sufficient to prevent a continuous decrease in the 
| insulation resistance during rainy weather, or where 
|the ground is damp, and that this decrease tends to 
| become permanent. To overcome this disadvantage, 
an ironclad terminal box and fittings have been designed, 
and are now being manufactured by Messrs. Felten und 
Guilleaume Carlswerk A.-G., of Cologne-Mulheim. 

The essential features of this equipment are illus- 
trated in Figs. 1 to 3, from which it will be seen that it 
consists of a cast-iron terminal box A, one side of 
which is shaped so that it will fit closely against the 
web of the rail. Connection between the box and the 
rail is made by the tapered bolt B, the inner nut and 
washer of which bear on a soft rubber pad. The box 
is also provided with an extended base, which enables 
it to be secured to the foot of the rail by the bolt and 
clamping plate C. Access to the interior of this box, 
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after installation, is obtained through the hinged cover 
D, so that inspection and, if necessary, renewal, are 
facilitated. The incoming conductor is brought in 
through the large diameter conduit E, which is buried 
in the ballast, and into the mouth of which a length 
of smaller diameter conduit is inserted, as shown in 
Fig. 1. The mouth of the larger conduit is sealed by 
a wooden bush, so as to prevent the ingress and collec- 
tion of moisture. The smaller conduit terminates in 
an insulating bush G in the base of the terminal box, 
the conductor being joined to a terminal board, from 
which connection is made through the bolt B_ to 
the insulated running rail. The connection to the 
rail bond on this rail is made by a lead-covered cable, 
which is also enclosed in a conduit and is connected 
to the terminal M in the box, as shown in Fig. 3. An 
earth wire H, which is connected to the uninsulated 
running rail, as shown in Fig. 2, is laid in a conduit 
which rests on the ballast and passes through the 
elbow J, into the terminal box, where it is also joined 
to the terminal board at K, as indicated in Fig. 3. 
In this way, it is claimed, satisfactory protection is pro- 
vided against mechanical damage to all the cables used. 

We understand that tests have been made with this 
box in the neighbourhood of Altona, on a heavy 
traffic section, and that the results show that by its 
use the insulation resistance has been increased some 
60 per cent. over the previous value. 








THE EFFECTS OF IMPURITIES ON| 


COPPER. 

PART VII.—THE EFFECT OF ANTIMONY ON 
COPPER. PART VIII.—_THE COMBINED EFFECT 
OF ANTIMONY AND ARSENIC ON COPPER.* 
By S. L. Arcusutt, F.1.C., and W. E. 
PryTHERCH, M.Sc. 

TuE investigation described in the present paper is 
part of a systematic research into the effects of impuri- 


ties on copper which is being carried out for the British | 


Non-Ferrous Metals Research Association at the 


Fig. TENSILE PROPERTIES OF ROLLED ROD AND 
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National Physical Laboratory under the 
relating to earlier portions of the investigation have 
been published in the Journal of the Institute of Metals 


(and also in ENGINEERING.) 

Part VII.—Tue Errect or ANTIMONY ON CopPER. 
The present investigation relates to the effect of 

antimony, in quantities up to 0-85 per cent, on the 

properties of copper, in which other impurities and the 

oxygen content have been kept as low as practicable. 


It is particularly important to notice that the oxygen | 


content has been kept below 0-02 per cent. 

The materials used consisted of cathode copper plates, 
and an antimony-copper alloy containing about 30 
per cent. of antimony prepared at the National Physical 
Laboratory from cathode copper plates and commer- 
cially-pure antimony. Compositions containing respec- 
tively 0-005, 0-025, 0-05, 0-10, 0-25, 0-5, and 0-75 
per cent. of antimony were chosen for study. At the 
outset, the method of preparation used in previous 
investigations was employed; 22-5 lb. of copper 
were melted under a flux in a gas-fired crucible furnace 
and the antimony was added in the form of the antimony- 





* Communication from The National Physical Labora- 
tory, Teddington, read before the Institute of Metals, 
London, on Thursday, March 12, 1931. Abridged. 








\atior general | 
direction of Dr. W. Rosenhain, F.R.S. Previous papers | 


copper alloy. With this method of preparation, diffi- 
culty was experienced in obtaining billets of low oxygen 
content sufficiently sound for rolling. A number of 
jalloys was therefore prepared in a high-frequency 
induction furnace. 

A pouring temperature of 1150 deg. C. was aimed at. 
Cast billets of improved soundness were obtained by 
this method. All billets were cast in machined graphite 
moulds. The method of preparation, composition by 
analysis, and density of cast billets of each alloy studied 
are given in Table I.. The oxygen content was kept as 
low as possible, but owing to the great difficulty of 
avoiding some contamination, a content of 0-02 per 
| cent. was set as an upper limit which might be regarded 
| as satisfactory. 
| For hot-rolling, the billets were cropped and pre- 
| heated to 800 deg. C. for 30 minutes and rolled from 
| that temperature to j-in. diameter rod in ‘ gothic ” 


Fig.2. 
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rolls. The 2-in. diameter rod was then annealed at 
700 deg. C. for 30 minutes, air-cooled, pickled, and cold- 
rolled in round rolls to 2-in. in diameter. The rod in 
this condition is referred to as hot/cold-rolled. Some 
| difficulty was experienced at first in the rolling of these 
alloys, but eventually it was found possible to hot-roll 
| copper containing up to 0-47 per cent. of antimony. 
| An alloy containing 0-85 per cent. of antimony failed 
under the standard conditions of hot-rolling employed, 
but it seemed probable that by varying the conditions 
this alloy also could be hot-rolled satisfactorily. It is, 
however, doubtful whether the properties of the rolled 
| material would justify the procedure. Cold-rolling to 
| -in. diameter rod from annealed 1 ¥-in. diameter cast 
| billets machined to 144-in. in diameter, presented no 
| difficulty up to the highest antimony content studied. 
| In all cases where the billet was comparatively free 
| from unsoundness, satisfactory 3-in. diameter rod was 
| obtained from alloys containing up to 0-85 per cent. 
lof antimony. From alloys containing 0-043, 0-22, 
| and 0-47 per cent. of antimony, respectively, a sufficiency 
| of this cold-rolled rod was available for further cold- 
| working to strip. In these three alloys the cold-rolled 
| rod satisfactorily withstood flattening cold under the 
| power hammer, followed by cold-rolling to strip 0-05-in. 
| thick, without developing more than very slight local 
| serration of the edges. 


Density.— Density was determined on the cast billets 
and on rolled rod -in. in diameter in the conditions 
hot /cold-rolled, annealed, and cold-rolled from annealed 
cast billet, respectively. The densities of the cast 
billets are variable, which may be attributed to the 
fact that although antimony appears to combine with 
oxygen in copper, the antimony oxide or complex 
oxide of antimony and copper is not removed from the 
liquid alloy and is readily reduced by hydrogen. With 
induction-furnace melting, however, the densities of the 
cast billets lie within higher limits than in the case of 
the present or of previous work on elements without 
deoxidising action, where the billets have been cast 
from a gas-fired crucible furnace. The densities of 
rolled rod ranged from 8-89 to 8-92, indicating but little 
effect due to varying antimony content within the 
limits of composition studied. 

Tensile Tests.—Tensile tests have been carried out 
at atmospheric temperature on rolled rod %-in. in 
diameter in the conditions hot/cold-rolled; annealed 
at 700 deg. C. for 30 minutes, and cold-rolled from 
annealed cast billets, respectively ; and at 250 deg. C. 



































TaBLe I 
Density 
of | 
‘as ; - _ | Billets. . 
Cast Antimony | Oxygen Grms Method of Prepara- 
No. Per cent. | Per cent. ‘per ; tion. 
Milli- 
litre 
cs2 0-0035 0-008 7-86 | gas-fired crucible fur- 
8-02 nace. 
C83 v-021 0-013 | 8-33 | gas-fired crucible 
8-39 | furnace. 
CSTl 0-020 0-012 | 8-50 high-frequency in- 
| 8-59 | duction furnace. 
CS4 0-046 0-005 | 8-04 | gas-fired crucible fur- 
|} 8-21 | nace. 
CST2 0-043 0-011 | 8-52 | high-frequency in- 
| 8-52 | duction furnace. 
Csib 0-092 0-015 | 8-48 | gas-fired crucible fur- 
| 8-52 | nace. 
ests 0-22 0-016 | 8-65 high - frequency in- 
8-60 duction furnace. 
CST4 | 0-47 0-014 8-80 | high-frequency in- 
8-81 duction furnace. 
CST6 0-85 0-015 | 8-47 high - frequency in- 
| 8-48 duction furnace. 





on annealed rod. The mean results of duplicate tensile 
tests are shown graphically in Figs. 1 and 2. Some 
tests are also included on strip 0-05-in. thick cold- 
rolled from 3-in. diameter cold-rolled rod. 

The tensile strength of hot/cold-rolled rod steadily 
improves up to 0-22 per cent. of antimony without 
impairment of percentage elongation or reduction of 
area at fracture, an ultimate stress of 24-05 tons per 
square inch being reached with 19-2 per cent. extension. 
The effect of small amounts, up to 0-05 per cent., of 
antimony in this respect is remarkable, being at least 
as great as that of equal amounts of arsenic or other 
elements so far studied. Thus with 0-020 per cent. 
of antimony, and ultimate stress of 22-7 tons per 
square inch is obtained. In annealed rod also, tensile 
strength increases without loss of ductility on addition 
of antimony up to 0-22 per cent., annealed rod of this 
composition giving 14-97 tons per square inch with 
67 per cent. extension. The tensile strength of annealed 
rod at 250 deg. C. improves on addition of antimony 
up to 0-22 per cent. In this respect, small additions of 
antimony appear as effective as, and larger amounts 
up to 0-22 per cent. more effective than, equal 
amounts of arsenic. Hot/cold-rolled rod under each 
of the above three conditions of testing shows some 
lowering of tensile properties when the antimony 
content is 0-47 per cent. or higher. 

The tensile strength of rod cold-rolled from annealed 
billets increases with increasing antimony content up 
to the maximum studied, i.e., 0-85 per cent. Here again, 
as noted above, the effects of very small amounts, 
up to 0-046 per cent., of antimony are remarkable. 
With 0-85 per cent. of antimony an ultimate stress of 
31-1 tons per square inch is reached with 13-6 per 
cent. extension. The ductility of this alloy of highest 
antimony content, as measured by percentage elongation 
and reduction of area, shows little, if any, decrease com- 
pared with the alloy of lowest antimony content studied, 
2.e., 0:0035 per cent. Up to 0-85 per cent. antimony, 
therefore, copper with low oxygen content appears to 
withstand severe cold-work without over-rolling effects. 
This is further substantiated by the behaviour of the 
cold-rolled rod in cold-rolling to strip 0-05-in. thick. 
In this condition, with 0-047 per cent. of antimony, 
tensile strength of more than 31 tons per square 
inch is reached with 3-6 per cent. extension. In view 
of this behaviour of the cold-rolled rod, the signs of 





deterioration of tensile properties of hot/cold-rolled 
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rod noted above, of the alloy containing 0-47 per cent. 


| The results are given in Table IV. They are irregular, 


| 


| most minute traces of a second phase (f) were seen in 


of antimony, appear 1 indicate that, at this concentra- | no doubt owing to the varying soundness of the material. | the 9-5 per cent. alloy, so small a quantity, in fact, as 


tion of antimony, the hot-working properties of copper 
begin to be adversely affected. It is to be noted, however, 


| There is indication of increasing hardness with the two 
|alloys of highest antimony content. The table also 


| to render its identification doubtful, and it is quite 
| possible that further work would show that the solu- 


that the annealed hot/cold-rolled rod of this alloy has | gives the Brinell hardness of rolled rod. The determina- | bility limit should be raised still higher than 10 per 


the highest fatigue range of the series (see Fig. 3, on | tions were made with a 2-mm. ball and 40-kg. load | cent. 


page 777). 
Notched-Bar Impact Tests——Impact tests at room- 


temperature were carried out on _hot/cold-rolled, | resistivity were determined on 3-in. diameter rolled rod, | 
annealed, and cold-rolled rod, respectively, using the | 


applied for 30 seconds. 
Electrical Conductivity.—Electrical conductivity and 


machined to 0-50-in. diameter. The conductivity in 


The annealing was carried out in vacuo. 

Part VIII.—THe ComsBtnepD ErFrect OF ARSENIC AND 
| ANTIMONY ON COPPER. 
The present investigation relates to the combined 
| effect of antimony and arsenic on copper, the amounts 


standard Izod test and specimens of 10 mm. by 10 mm. | each case refers to the International Standard for | of other impurities being kept as low as practicable. 
cross-section with a 45 deg. V-notch, 2 mm. deep, with | annealed copper, according to which the resistance of a | The oxygen content was kept below 0-02 per cent. 
a root radius of 0-25 mm. The energy of blow was wire of uniform section 1 metre in length and weighing | The materials used were cathode copper plates, an 


120 ft.-lb. Fractures were incomplete in all three 
conditions in which the material was tested. In cold- 
rolled rod, fractures were straight and almost complete. 
In annealed rod, test-pieces bent with only a small crack 
and a fine grain up to the highest antimony content, 
0-47 per cent., hot-rolled. The results obtained 


| 1 grm. is 0-15328 ohm at 20 deg. C. The resistivity is 
| expressed in absolute units, namely, microhms per 
| square centimetre. The results are shown graphically 





for the effect of arsenic and antimony. From the curves 
| it will be seen that antimony lowers the conductivity 


|arsenic-rich alloy containing approximately 33 per 
| cent. of arsenic, and an antimony-rich alloy containing 


approximately 50 per cent. of antimony. For the 


in Fig. 5, on page 777, which gives comparative curves | preparation of the cast ingots, 22-5 lb. of electrolytic 
| copper were melted in vacuo under a layer of charcoal 
|in the high-frequency induction furnace. 


When the 


indicated, in general, that antimony has no pronounced | of copper, but its effect is not so marked as that of | copper was molten and at the desired temperature, the 
effect on the toughness of copper. Up to 0-47 per cent. | arsenic. Generally speaking, for small quantities, twice | crucible was removed from the furnace and the impuri- 
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of antimony in the severely cold-worked rod, and up to | 
0-22 per cent. in the hot/cold-rolled, some slight | 
increase of toughness is indicated. | 

Fatigue Range.—Fatigue tests were made by the 
Wohler method, at speeds giving about 2,000 stress | 
reversals per minute. Solid test-pieces of 0-400-in. | 
effective diameter were used, and the stress limits were | 
determined on a basis of 20 million reversals. The 
tests were confined to hot /coid-rolled rod, 3-in. diameter, 
annealed at 700 deg. C. for half an hour. The results 
are shown graphically in Fig. 3, on page 777. It will 
be seen that the fatigue range increases with increasing 
antimony content up to a maximum of + 7:8 tons 
per square inch for 0-47 per cent. of antimony. Beyond 
0-10 per cent., antimony appears to be more effective 
than arsenic in increasing the fatigue range. Thus, 
an alloy containing 1-04 per cent. of arsenic gave a 
fatigue range of + 7-0 tons per square inch, whilst 
the alloy containing 0-47 per cent. of antimony has a 
range of + 7-8 tons per square inch. 

Softening Temperature and Brinell Hardness.—The 
softening temperatures of these alloys after cold-work 
was determined on three classes of material by annealing 
at different temperatures for half an hour followed by 
Brinell hardness determinations. The material consisted 
of (1) §-in. diameter rod subjected to 84 per cent. 
reduction in area of cross-section by cold-rolling, (2) 
and (3) strip 0-05-in, thick subjected to 60 per cent. 
and 37-5 per cent. reduction in thickness by cold- 
rolling, respectively. The Brinell hardness determina- 
tions were made with a 2-mm. diameter ball and a 40-kg. 
load applied for 30 seconds. 

The results showed that antimony considerably raises 
the temperature at which softening occurs in cold- 
worked copper. Thus it was tound that a strip con- 
taining 0-47 per cent. of antimony with 37-5 per cent. 
cold-work is only partly softened by annealing for half 
an hour at 400 deg. C. In this respect, the effect of 
antimony is considerably more pronounced than that 
of arsenic. Consideration of the results shows that 
antimony increases the hardness of copper, both in 
the as-rolled and in the annealed conditions, but that 
the effect is considerably more pronounced in the 
former than in the latter. The data also indicate 
generally that the rate of work hardening in cold- 
working increases with increase in antimony content. 

Brinell hardness determinations were also carried 


out on the annealed cast 1 4 -in. diameter billets, using a | 


10-mm. ball and a 40-kg. load applied for 30 seconds. 


Fig.J0. RELATIVE EFFECTS OF ARSENIC 
& ANTIMONY ON THE ULTIMATE 
STRESS OF ANNEALED ROD. 
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as much antimony is required to bring about a lowering | oxidation. 
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ties were added. These were thoroughly stirred into 
the copper and the metal was cast, a casting temperature 
of 1150 deg. C. being aimed at. Nitrogen was blown 
over the metal during casting in order to prevent undue 
From each alloy three billets, 1,%-in. in 


of conductivity equal to that due to a given amount of | diameter and 12 to 14 in. long, were cast in cast-iron 
arsenic. The effect of antimony is not so pronounced as | moulds dressed with lamp-black and pre-heated to 
that found by Hiorns and Lamb, but this may be due, | 100 deg. C., sound billets with remarkably good unoxid- 
to a certain extent, to the fact that their measurements | ised surfaces being obtained. This particularly satis- 


relate to material in the hard-drawn condition. The | 


TABLE 





IV.—Brinell Hardness 


factory result may be ascribed in part to the mannerfof 


Numbers. 


Hot Cold-Rolled Rod. 











Annealed Cold-Rolled g-in. diam. 
Melt No. Oxyger. Antimony Cast Billet. Rod. 
Per cent. Per cent. 1 3, -in. diam. g-in. diam. 
As Rolled. Annealed. 

cs - 4 0-008 06-0035 30-1 90-9 55-5 
cs 3 0-013 0-021 36-1 90-9 54-2 
CST 1 0-012 0-02 37-2 102-0 59°15 
cs 4 0-005 0-046 34-2 ‘es 96-3 56-1 
osF 2 0-011 0-048 37°38 114 106-5 64-0 
cs 5 0-015 0-092 37-6 as 89-7 54-2 
CsT 3 0-016 0-22 38-4 113 110-0 59-7 
CST 4 0-014 0-47 42-5 121 106-0 58-2 
CST 6 0-015 0-85 aft 137 es os 


less pronounced effect of antimony on the conductivity 
of copper is significant for the reason that the improve- 
ment in mechanical properties due to antimony is 
more marked than that due to arsenic. 

Solubility of Antimony in Solid Copper.—A number 


|of alloys containing between 5 and 10 per cent. of 


antimony was prepared and annealed at temperatures 
between 400 deg. C. and 750 deg. C. The results show 
that the solubility lies at about 9-5 per cent. of anti- 
mony. It must be admitted, however, that only the 











dressing the moulds and in part to the quality of the 
metal produced by melting in the induction furnace. 
The alloys prepared had the composition, by analysis, 
shown in Table V, on the opposite page. 

For hot-rolling, the billets were heated to 800 to 
850 deg. C. for half an hour in an electric furnace and 
rolled from that temperature range to {-in. in diameter. 
The j-in. diameter rods were annealed, pickled, and 
cold-rolled to §-in. in diameter. Two billets from each 
melt were hot/cold-rolled in the above manner. In 
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melts CAST 8, 9, and 10, the second billet cast was 
rolled hot from 1.-in. in diameter to ?-in. in diameter, 
and the ?-in. diameter rod pickled, annealed, and cold- 
rolled to 3-in. in diameter. Material so prepared was 
compared, by tensile and impact tests, with rod pre- 
pared under standard conditions in order to determine 
whether any difference in mechanical properties existed. 
No difficulty was experienced in producing satisfactory 
§-in. diameter rod for testing. The cast 1 ,%,-in. diameter 
billets were first annealed at 900 deg. C. for half-an-hour, 
air-cooled, machined to 144 in. in diameter, and then 
cold-rolled to §-in. in diameter. All the alloys were cold- 
rolled satisfactorily and all withstood further cold 
reduction from §-in. diameter rod to strip 0-05-in. 
thick. 

Density.—Density was determined on cast billets 
and on rolled rod. The densities of the cast billets 
varied from 8-5 to 8-7, which indicates a fair degree 
of soundness. The rolled rod gave densities varying 
from 8-88 to 8-92, which shows that the effect of the 
added impurity is not very pronounced. 











TABLE V. 
| ‘ P 
y | Oxygen | Antimony. Arsenic. 
Melt No. Per cent. | Per cent. Per cent. 
| 
CAST 1 0-014 0-052 0-050 
CAST 9 0-018 0-045 0-32 
CAST 3 0-019 0-048 0-51 
CAST 6 0-018 0-249 0-049 
CAST 4 0-017 0-244 0-32 
CAST 5 0-013 0-24 0-55 
CAST10 0-018 0-492 0-059 
CAST 8 0-017 0-50 


0-53 





Tensile Tests.—Tensile tests were carried out on the 
§-in. diameter hot/cold-rolled rod in the “as rolled” 
and annealed conditions, on rod produced by the 
modified method of hot/cold-rolling described above, 
and on rod and strip which had been cold-rolled through- 
out. Results are shown graphically in Figs. 9 to 12, 
inclusive, on the opposite page. The tests showed that 
the addition of antimony to copper containing arsenic 
increases both the ultimate stress and the percentage 


elongation, particularly in the case of annealed rod. | 


both at room temperature and at 250 deg. C. For 


example, annealed hot/cold-rolled rod of an alloy con- | 


taining arsenic 0-51 per cent. and antimony 0-048 per 
cent. gave, at room temperature, an ultimate stress of 
14-82 tons per square inch, and an elongation of 
57-6 per cent., whereas an alloy containing the same 
amount of arsenic with 0-53 per cent. of antimony 
gave an ultimate stress of 16-02 tons per square inch 
and an elongation of 62-0 per cent. At 250 deg. C., 
the latter alloy gave a tensile strength of more than 
13 tons per square inch. Another striking result is 
that the effect of antimony on a series of copper alloys 
containing a constant amount of arsenic is much more 
marked than that of arsenic on copper containing a 
constant amount of antimony. This will be seen from 
Fig. 10. Reduction in area is also improved by the 
simultaneous addition of arsenic and antimony to 
copper. The combined effect of arsenic and antimony, 
although marked in annealed material, is most striking 
in the case of cold-rolled material, the effect increasing 
with the amount of rolling. In strip 0-03 in. thick, 
cold-rolled from 1% in. diameter billet, an ultimate 
stress of 37-2 tons per square inch was obtained for an 
alloy containing antimony 0-50 per cent. and arsenic 
0-53 per cent. 

In the alloys hot/cold-rolled in different ways, no 
appreciable difference was found between the tensile 
properties of the annealed rod whether cold-finished 
from jin. diameter or from } in. diameter hot-rolled 
rod (standard method), the respective reductions in 
area in cold-finishing being approximately 50 and 30 
per cent. Fig. 12 shows the effect of cold-work on the 
ultimate stress for two alloys. It will be seen that the 
rate of increase of tensile strength with cold-work is 
steadily maintained with the higher percentage of 
arsenic and antimony, and a higher ultimate stress is 
reached. 

Notched-Bar (Izod) Impact Test.—Standard Izod 
impact tests were carried out under conditions similar 
to those used for the antimony—copper series. The 
tests were made on hot/cold-rolled, annealed hot/ 
cold-rolled, and cold-rolled rod, respectively. With 
two exceptions, fractures were incomplete, even in the 
case of rod cold rolled from cast billet. Three character- 
istic types of fracture were obtained, viz., a crack 
straight across with a fibrous rough fracture in the 
case of the cold-rolled rod, a diagonal crack with a 
medium smooth fracture in hot/cold-rolled rod, and a 
small crack with a smooth fracture in the case of 
annealed rod. Owing to the fractures being incomplete, 
comparisons of the values of energy absorbed cannot 
be accurately made. No pronounced effect due to 
increasing antimony with constant arsenic content, or 
vice versa, is evident either in the values of energy 
absorbed or in the fractures themselves. 


| Wohler Fatigue Range.—Wohler fatigue tests were 
carried out under conditions similar to those used for 
the antimony-—copper series, on annealed hot/cold- 
| rolled rod, % in. in diameter. The fatigue range in- 
creases rapidly with increase of antimony. The effect 
'of antimony is much more pronounced than that of 
corresponding amounts of arsenic. This is shown 
graphically in Fig. 13. Exceptionally good values 
(+ 7-8 to + 7-9 tons per square inch) were obtained 
when both the arsenic and antimony contents were 
high. 

Electrical Conductivity.—Electrical resistivity and 
mass conductivity were determined under conditions 
similar to those used for the antimony-—copper series, 
on § in. diameter rolled rod in the following conditions : 
(a) hot/cold-rolled, (6) hot/cold-rolled and annealed at 
700 deg. C. for half an hour, and (c) cold-rolled from 
14, in. diameter billet. The results indicated that 
arsenic and antimony together have a pronounced 
effect on the conductivity of copper, but that, weight 
for weight, antimony does not lower conductivity to 
such a great extent as does arsenic. 

Softening Temperatures.—The softening temperature 
| ranges of these alloys have been determined on cold- 
rolled strip 0-05 in. thick, for two different amounts 
of cold work, viz., 60 per cent. and 37-5 per cent. 
Test specimens were annealed for half an hour at 
| different temperatures and the Brinell hardness was 
| determined using a 2-mm. diameter ball with a 40-kg. 
|load applied for 30 seconds. The results showed 
| that serious softening does not begin until a tempera- 

ture of 350 deg. C. is exceeded, and is complete in most 
| cases at 400 deg. C. Arsenic does not appear to raise 
the softening temperature range of copper—antimony 
alloys, but the range is considerably higher than in the 
|ease of copper-arsenic alloys. Thus, antimony will 
raise the softening temperature of copper containing 
arsenic, but arsenic appears to have little effect on the 
softening temperature of copper—antimony alloys. 
Conclusions.—Macroscopic and microscopic examina- 
tions were made of cross-sections taken from the cast 
billets. No pronounced effect of antimony and arsenic 
together on macro-structure was observed. Comparing 
the tensile and fatigue properties of arsenic—copper, 
| antimony—copper, and arsenic—-antimony-—copper alloys 








ilow in oxygen, investigations show that antimony 
{improves the mechanical properties of copper to a 
greater extent than does arsenic, and that the com- 
bined effect of arsenic and antimony is greater than 
that of either antimony or arsenic alone. 


SAFETY AT NATURAL PETROL 
PLANTS. 


As a result of the great increase during recent years 
in the number of internal-combustion engines, particu- 
larly for automobiles, attention has been paid to vast 
supplies of natural gas in North America, and when 
the absorption process was developed, the discovery 
and rapid exploitation of new fields gave impetus to 
the new process. Rapid installation of plant was 
necessary to prevent waste of the gas which was 
blowing, and many new plants were built with novel 
and sometimes dangerous equipment, little heed being 
given to considerations of safety. Plants were laid 
out without system, and there were no inspections to 
enforce safeguarding measures; hence, fires and acci- 
dents occurred frequently. 

Since 1917, when the absorption process began to 
to be generally adopted, great progress has been made 
in reducing the number of accidents, and this branch 
of the petroleum industry is now as advanced as any 
other. Yet, in view of the fact that petrol is extracted 
under pressure and that both gas and petrol are highly 
inflammable, the risks of fire and explosion are always 
present. In a technical paper published by the United 
States Bureau of Mines* the information obtained 
by a special study of field conditions is combined with 
data from related literature concerning the funda- 
mentals of fire and accident prevention in combination 
compression-absorption plants. 

It is quite clear that the selection of a favourable 
site which will facilitate the carrying out of suitable 
plant design and arrangement is essential. An elevated 
location is preferable to a flat one, so that buildings can 
be planned in such manner that, in the event of a serious 
pipe leakage or the like, the oil will flow away from any 
source of ignition. Such a site has the advantage of 
natural drainage, and varying levels permit gravita- 
tional flow of liquids during the process. If a slightly 
elevated ridge with gently sloping sides is available, 
boilers and compressors may be placed on one flank, 
with the cooling towers on the crest, whilst absorbers, 
distillation units and storage facilities may be placed on 
the other flank. However, even a level site is preferable 
to a valley or hollow. Boilers are the most serious 








* Safety at Natural Gasoline Plants. By G. B. Shea. 
Technical Paper 462. Washington: United States Bureau 
of Mines. Price 25 cents. 








source of ignition and should, therefore, be placed on 
high ground away from the main plant, thus reducing 
the danger which occurs from the possibility of heavy 
petrol vapours settling near them. The compressor 
units should be so placed that danger of a flash from 
any gas that may be released by them is eliminated. 
Compressor houses should be properly ventilated, 
irrespective of doors and windows, so that when the 
latter are all closed, as in cold weather, provision is 
made for a current of air to pass through the building 
to dissipate any gas or vapour that may be given off by 
the compressors. 

One of the greatest advances in the design of safe 
compressor plants is the provision in compressor dis- 
charge lines of automatic non-return check valves, 
and in compressor intake piping of quick-closing valves, 
which can be controlled from a distance. Automatic 
stop check valves placed in discharge lines prevent the 
back flow of high-pressure gas which might build up in 
the line. The low-pressure valve or valves which 
operate the remote-controlled valve can be placed in 
any easily available and safe position, so that in an 
emergency all gas coming into the plant may be shut 
off by the operation of the remote-control system. 

The large number of fires and fatal accidents on oil 
fields, in refineries and absorption plants which have 
| been directly attributed to boiler furnaces demon- 
| strates the necessity of special precautions to prevent the 
| ignition of petrol vapours from this source. A method 
adopted by a large company in California for over- 
coming the dangers from flashbacks, utilises the well- 
known principle for dissipating heat employed in the 
miner’s safety lamp. Brass screening of 30 mesh 
is placed over all openings in boiler settings, such as 
air ports, burner ports and peepholes. Numerous 
interesting experiments were made previously to test 
the efficiency of screens, an old boiler being used for 
this purpose. Screens were properly installed and with a 
brisk gas fire in the setting and the brickwork hot, 
natural gas, which is slightly lighter than air, was 
admitted into the concrete basin in front of the setting ; 
the discharge was under 30 lb. pressure through a 
}-in. pipe. After 20 minutes, the gas had not ignited - 
although the jet was moved about into the corners and 
between the screened apertures. However, when the 
jet was pointed directly into one screen, the gas ignited 
at once and burned out the screen. It has been proved 
that when the gas velocity exceeds 300 ft. per minute 
through a 30-mesh screen the screen is ineffective ; 
however, this velocity would seldom be attained by 
accidentally escaping vapours. The use of screening 
of this nature is recommended in all industries where 
inflammable gases or vapours are handled. 








Tue INstrruTION oF ELECTRICAL ENGINEERS.—The 
council of the Institution of Electrical Engineers has 
awarded a number of premiums for papers read during 
the 1930-31 session. These include :—The Institution 
Premium to Commendatore G, Bianchi; the Ayrton 
Premium to Mr. R. Grierson; the John Hopkinson 
Premium to Messrs. J. W. and H. Rissik; the Kelvin 
Premium to Messrs. B. L. Goodlet, F. 8. Edwards, and 
F. R. Perry; the Paris Premium to Mr. P. J. Ryle ; 
the Duddell Premium to Mr. T. Walmsley; and the 
Silvanus Thompson Premium to Professor W. M. 
Thornton and Messrs. M. Waters and W. G. Thompson. 
Fourteen extra premiums were also awarded. 


RaiLway CoNnsTRUCTION IN MANCHURIA.—The valley 
of the Sungari, which constitutes the north-eastern 
portion of Kirin Province, Manchuria, is a very rich 
agricultural area and large quantities of wheat, barley, 
millet, soya beans and other produce are grown 
annually. Harbin has been for many years the central 
market for the whole region and the produce is carried 
down the Sungari in boats. For several months during 
the year, however, this route is closed to traffic owing to 
the freezing over of the river and the delay and incon- 
venience caused is growing with the stendily increasing 
development of the region. To remedy this unsatisfac- 
tory state of affairs, the Kirin Provincial Government 
has decided to construct a railway, some 700 miles in 
length, and running in a north-easterly direction from 
Kirin in the south to Tungkiang, a river port standing at 
the mouth of the Sungari where this stream flows into the 
Amur, which river constitutes the frontier between 
Manchuria and Siberia. The line from Kirin will pass 
through Shulan and Wuchang and will reach the Chinese 
Eastern Railway at Maoerhshan, below Harbin, thus 
affording direct communication with Vladivostock as 
well as with Harbin. From Maoerhshan the line will 
proceed northwards to Fangcheng on the Sungari, and 
thereafter will run parallel with the Sungari, passing 
through Sansing, Huachuan and Fuchin, finally reaching 
the northern terminus at Tungkiang. It is stated in a 
recent issue of The Chinese Economic Bulletin that the 
construction of the northern section of the line, i.e., 
that from Maoerhshan to Tungkiang, a stretch of about 
400 miles, is to be commenced immediately, and it is anti- 
cipated that it will be opened for traffic in 1934. The 
southern section of about 300 miles, from Maoerhshan to 
Kirin, it is expected, will be completed in 1936, when 
the railway will be open for traffic throughout its length. 
Both the northern and the southern sections of the 
line will act as feeders for the Chinese Eastern Railway. 
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2-10-4 TYPE LOCOMOTIVE WITH 
SCHMIDT BOILER FOR THE CANA- 
DIAN PACIFIC RAILWAY. 


Tue Canadian Pacific Railway Company has just 
turned out of its shops at Angus, Montreal, the largest 
and most powerful locomotive of its kind, and the 
first multi-pressure boiler locomotive on the American | 
continent. The locomotive is a three-cylinder com- 
pound with one high-pressure inside cylinder 15} in. | 
in diameter by 28 in. stroke, and two outside low. | 
pressure cylinders 24 in. in diameter by 30 in. stroke. | 
The driving wheels are 63 in. in diameter. 





The engine | 
has the remarkable weight of over 216 tons, and the 
tender of nearly 134 tons, making a total together of 
350 tons. The length overall is 99 ft. 33 in. This is 
an increase in weight of about 20 tons and in length 
of 14 in. over the previous largest engine, the same | 
company’s 5,900 series of locomotives. 
The Schmidt multi-pressure boiler develops steam 
at 1,350 lb. in the closed high-pressure unit, steam at | 
850 Ib. in the high-pressure working unit, and at 250 Ib. | 
in the low-pressure working section. The closed high- | 
pressure system forms the main part of the firebox, | 
the 850-lb. pressure steam being, as is known, generated | 
by means of the heat in the 1,350 lb. steam. The fire- | 
box elements have 515 sq. ft. of heating surface, and the | 
| 








16 heat-transfer elements have 750 sq. ft. of heating 
surface. The low-pressure boiler, virtually of the conven- 
tional type, has a heating surface of 3,746 sq. ft. There 
is a superheater for both the 850 lb. and 250 Ib. steam. 

Steam from the 850-lb. system is used in the high- | 
pressure cylinder, and on being exhausted mingles with | 
the steam supplied by the 250-lb. system to be used 
in the low-pressure cylinder. The firebox is designed 
for, and has been tested to, 1,700 lb. per sq. in. The | 
1,350-lb. system contains only 300 gallons of water. | 

The tractive effort of the machine is 90,000 Ib., an 
increase of 17,000 lb. over the >revious largest class, 
and the engine will haul on the level a train of 150 
40-ton freight cars, making a total of 6,000 short tons 
and having a length of over a mile. The tender has 
a capacity of 12,000 gallons of water and of 4,350 
gallons of fuel oil. The engine is specially designed for 
heavy freight and passenger service on the Canadian 
Pacific Railway, Rocky Mountain Division, and will 
proceed there after extensive tests on the Company’s 
eastern lines. Mr. H. B. Bowen, Chief of Motive Power 
and Rolling Stock, Canadian Pacific Railway, Montreal, 
has been responsible for the design of the locomotive, 
with the co-operation of the American Locomotive 
Company and the Superheater Company, of New York. 
The engine was built at the company’s Angus Shops, 
Montreal. 











CATALOGUES. 


Heater Units.—A list of heater units, suitable for use 
with waste or other steam, is to hand from Messrs. The 
Spiral Tube and Components Company, Osmaston Park- 
road, Derby. 

Cylinder Iron.—Messrs. The Workington Iron and 
Steel Company, a Branch of the United Steel Companies 
Limited, Workington, Cumberland, have sent us par- 
ticulars of a new iron for cylinder castings and other 
castings subject to high stress and heavy wear. Three 
standard analyses are available to suit requirements. 

Petrol-Driven Trucks.—Messrs. Bretts Patent Lifter 
Company Limited, Coventry, have issued a catalogue 
describing their three-wheel trucks with petrol-engine 
drive. The standard forms include high and low 
platforms, detachable sides and elevating platforms, 
as well as auxiliary trailers and transporter boxes or 
frames. 

Grinding Mills.—A description of the Rexman rod- 
mill for grinding and pulverising is to hand from Messrs. 
Rexman Mill Company Limited, 11, Queen Anne’s-gate, 
London, 8.W.1. In this mill the barrel is divided into 
five segmental compartments, in each of which a number 
of rods operate. A large saving of power is claimed 
owing to the balance of the rotating weights. 


Coal-Dressing Machinery.— We have received a cata- | 


logue of coal-dressing plant, including washing, selecting, 
conveying, crushing, pumping of other machines anc 


appliances, from Messrs. Bemag-Megnin (G.B.), Limited, | 


Broadway-buildings, London, §S8.W.1. Machines for 
making coal or coke briquettes are also shown, and 
illustrations are given of very extensive plants supplied 
for use in Germany, China, and Russia. 


Belt Conveyors.—A pamphlet dealing with the applica- 
tion of ball-bearings to the rollers of belt conveyors has 
been received from Messrs. The Skefko Ball Bearing 
Company Limited, Luton. It illustrates the different 
forms of rollers and the mounting of the bearings, and 
also gives data and general information on the construc- 
tion of conveyors and the proportions of parts in relation 
to loads. The writer is Mr. R. T. McArthur. 


Heavy Oil Engines.—Messrs. Marshall, Sons and Com- 
pany, Limited,Gainsborough, have sent us a new catalogue 
of their horizontal oil engines suitable for operating on 
crude and heavy oil fuel. These engines start from the 
cold on compressed air and run with compression ignition. 
There are eight standard sizes in the single-cylinder type, 
ranging from 16}-h.p. to 80-h.p., and three sizes of the 
two cylinder type, developing 110, 180 and 160 h.p., 
respectively. 

Lathe.—A further descriptive catalogue of the B.S.A. 
semi-automatic form-turning and facing machine, with 
illustrations of work produced on it to show the scope of 
the machine, is to hand from Messrs. Burton, Griffiths 
and Company, Limited, Montgomery-street, Sparkbrook, 
Birmingham, who are sole distributors in this country for 
the makers. The examples of work illustrated include 
spindles with several diameters, valves, pistons, rings for 
ball bearings, &c. 





hiesirbieame 


Electric Transmission and Lighting.—Messrs. The 
General Electric Company, Limited, Magnet House, 
Kingsway, London, W.C.2, have sent us two catalogues 
of considerable interest. One deals with the extensive 
installation of lights at the London docks, with illustra- 
tions of docks, locks, landing stages, &c., showing the 
disposition and effects of the lights ; while the other gives 
an exhaustive list of fittings, materials, and tools for 
the equipment of high-tension and other overhead lines, 
with illustrations, dimensions, &c, 


Driving and Conveying Chains.—Messrs. Ewart Chain- 
belt Company Limited, Colombo-street, Derby, have 
issued a new catalogue of their cast-malleable iron pin 
chains, giving very complete particulars of sizes, weights 
capacities, etc., together with particulars of sprocket 
wheels and attachments. The chains are also made to 
give a friction grip drive over Vee-grooved pulleys. 
Case-hardened steel pins and bushes are generally 
employed, but these parts can also be made of manganese 
steel when required. The chains are extensively used 
for conveyors and elevators, 


Woodworking Machinery.—A catalogue and wall sheet 
|of the woodworking machinery made by Messrs. A. 
Muller and Company Limited, Brugg, Switzerland, is to 
hand from their agents Messrs. T. C. Jones and Company, 
Limited, 93-95, Wood-lane, Shepherds Bush, London, 
| W.12. There is a very complete range of sawing, planing, 
tenoning, mortising, sand-papering and other machines, 
| with automatic feeds in many cases, and with either belt 
| or direct-motor drive. <A large planing and moulding 
machine is illustrated with thirteen cutter heads, each 
| directly driven by a separate electric motor. 


Variable-Speed Gear.—The term ‘speed varier” is 
used by Mr. Henry Lindsay, 47, Queen’s-road, Bradford, 
Yorks, in his catalogue to describe the gradual-change 
speed gear in which a belt is moved on two cones. The 
| old millwrights used two long oppositely disposed coned 
pulleys, along which a flat belt was shifted by a fork 
operated by a screw. In the later form of this gear, a 
vee belt is used with grooved pulleys, the pulleys 
being in halves, which are moved oppositely to vary the 
contacting diameter of the grooves. This catalogue 
shows such gears applied to the drive of furnace grates, 
| coal screens, paper-making machines, &c., in a useful 
range of sizes. The speed range limit preferred is one to 
four, but a larger ratio is practicable. 





Electric Line Equipment, &c.—We have received a num- 
ber of catalogues from Messrs. British Insulated Cables, 
Limited, Prescot, Lancs, including the second volume of 
their general catalogue, with sections dealing with line 
materials for power, telephones, tramways, &c., welders 
and rivet heaters, fuse-boxes and switch fuses, paper 
pinions, ceiling fans, varnishes, bare wires and metals, 
magnet wires, asbestos-insulated cables, and miscella- 
neous materials. A new sectional catalogue dealing with 
jointings for steel-cored aluminium conductors has also 
come to hand, while another publication received gives. 
information on the electrical wiring of ships. A pamphlet 
with interesting descriptive matter and illustrations of 
their factories and giving particulars of some of their 
large oversea contracts was also included. 
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NOTES ON NEW BOOKS. 


ALGEBRAIO equations are often conveniently solved 
by plotting a curve, and the approximate solution thus 
found is sufficiently accurate fora great many purposes. 
Moreover, once an approximate value is obtained, 
it is easy to correct it by Newton’s rule, by repeated 
applications of which, the true root can be attained with 
any desired degree of precision. Plotting is, however, 
a somewhat tedious business, and may be avoided by 
using a series of ingenious Algebraic Charts due to 
Mr. Edgar Dehn, which are published at 3s. 6d. net by 
the Oxford University Press. The charts provide a 
solution for quadratic, cubic, and bi-quadratic equations, 
but in the latter case only for real roots and for the case 
in which the second term is removed. This latter pro- 
cedure is a usual preliminary, in the algebraic solutions 
of such equations, and the methods of getting rid of this 
second term are explained in every treatise on the theory 
equations. The charts in question have some analogy 
with the well-known alignment charts, and as with these 
the respondents sought are found by laying a celluloid 
straight edge across the chart and noting where it 
cuts certain curves. 





In the 5th edition, Compressed Air Plant by Mr. R. 
Peele (New York: John Wiley and Sons. London: 
Chapman and Hall, Limited), 37s. 6d. net, has been 
thoroughly revised to bring in many of the changes 
that have taken place in compressed air practice. Since 
the 1920 publication many sections have been completely 
re-written and 'supplemented with illustrations taken 
from more modern plant, while several entirely new 
chapters have been included. The author has incor- 
porated some small amount of British and Continental 
practice in the clear illustrations and specifications in 
addition to the abundance of American types. At the 
ends of the two descriptive sections on compressors and 
rock drills he has also supplied lists of the leading 
American, British and Continental manufacturers. In 
several cases the material of two chapters from the old 
edition has been condensed to form one chapter in the 
new edition. It is interesting to note that new ground 
is broken by giving a section with an economic aspect 
on estimation of plant costs, although unfortunately 
relative values have altered considerably, even since 
October, 1929, when this was written. In this direction 
also a few pages are given later in the book on time 
study in rock drill work. These additions should 
prove useful to practical engineers. The section dealing 
with rock drills has had almost all of the matter relating 
to piston types taken out since these have been almost 
entirely superseded by hammer drills for rock excava- 
tion work, and consequently the latter types are treated 
at considerable length. Two new chapters are included 
here on Performance of Rock Drills, and Drill Bits 
and Mechanical Sharpeners. The illustrations through- 
out are very clear and well selected, except perhaps 
on ‘page 117, where probably in the process of using up 
blocks from the previous edition, an example of a 
compressor cylinder is given, with the bald statement 
that ‘“‘the valves shown are now obsolete.” The 
drastic revision has markedly improved the book, and 
there is no doubt that it is now an authoritative work 
on compressed air plant as applied to mining, tunnelling 
and rock excavation. 





As engineers must be able to rely upon the materials 
which they make use of in their constructional and 
other work, it is essential that they must he able to 
specify their requirements with brevity and with 
exactitude. Here many difficulties arise, for no single 
individual can keep himself conversant with all the 
various influences that can affect the results obtained 
in test work, with all the many substances that are 
used in modern work. Standardisation of methods 
of testing is therefore as essential to progress as the 
ability to foresee what is required. Only by the 
combined efforts of specialists, representative of the 
producers of the materials, those who use them in 
manufacture and those who make use of the products, 
can the objects be achieved. A very good example of 
the utilisation of the services of these various types of 
authorities, and one meriting nothing but praise, is 
afforded, amongst the overseas associations entrusted 
with such work, by the American Society for Testing 


Materials. Recently they issued three volumes :— 
AWS.T.M. Standards, Part I, Metals ; AS.T.M. 
Standards, Part II, Non-Metallic Materials; and 


A.S.T.M. Tentative Standards, 1930. The third of 
these, it may be noted, contains the findings of the 
various committees which are put forward in the hope 
of eliciting helpful criticisms from any who find such 
action desirable, before the specifications are finally 
adopted as standard practice. Although the magni- 
tude of the detail work that had to be considered 
before any specification could be decided upon is 
not in any way related to the space taken up in the 
volumes, it may be noted that Part I contains 1,000 
pages, over one-half of which relate to the ferrous 





metals. Part IL covers all manner of substances, 
from cement and concrete to textile materials, in 251 
standard specifications, occupying over 1,200 pages. 
Bricks, refractory materials, oils of all types, paints 
and preservative coatings, road materials, water- 
proofing substances, rubber and insulating products. 
coal, coke, and timber are all given consideration. 
The outlook on standardisation of any type is largely 
affected by the good or bad qualities of the natural 
resources available, as well as by the characteristic 
peculiarities of national outlook, but it cannot be 
denied that every testing engineer and chemist, whether 
he be in a research organisation or the laboratories of 
a large industrial concern, will find these volumes of 
the greatest interest and value. They are published 
by the Society, from its office at 1315, Spruce-street, 
Philadelphia, Pa., at prices of 7-50 dols. each for 
Parts I and II in cloth, while the Tentative Standards 
are sold in paper backs at 7 dols., or in cloth binding 
at 8 dols. 





Those who have made use of the well-known pocket- 
book on heavy electrical engineering entitled Starkstrom- 
technik Taschenbuch fiir Elektrotechniker. By E. v. 
Rziha and J. Seidener published by W. Ernst and 
Sohn (price, 34 marks) will doubtless have looked 
forward to the appearance of the second volume of 
the seventh edition. The first volume, which recently 
appeared, was devoted to fundamental principles, 
measurements, electric machinery, rectifiers, batteries, 
control and switchgear, wiring,- and lighting. The 
present volume treats of practical applications. The 
first section, of 367 pages, is devoted to power stations 
in all their aspects. Transmission is dealt with in the 
second section. Sections then follow on industrial 
installations, mining, rolling mills, hoisting machinery, 
and on the applications of electricity to railways, ships, 
and agriculture. Owing to rapid developments, it will 
be understood that many new chapters have been 
introduced, while many others have been completely 
rewritten. As a compendium of modern practice in 
electrical engineering in all heavy branches, the book 
must be given a foremost place. It should prove 
invaluable, both to manufacturers and consulting 
engineers. It may be mentioned that nearly 30 
specialists have collaborated with the editors in connec- 
tion with the present volume. 





A memoir describing the area forming part of the 
West Cumberland Coalfield, represented by Sheet 22 
of the Geological Survey, entitled The Geology of the 
Maryport District, by T. Eastwood, A.R.C.Sc., has 
recently been issued. (London: H.M. Stationery 
Office, Adastral House, Kingsway, W.C.2; price 3s. 
net). Although the actual land area dealt with only 
embraces some fifty square miles, the rest of the map 
showing the Solway Firth, it is, nevertheless, an area 
of considerable interest to the geologist and the mining 
engineer. The geology of the Maryport coalfield 
presents peculiar problems in the co-relation of the 
strata, their sequence and structure, an account of 
which, together with full descriptions of all natural 
exposures and the results of elaborate investigations of 
mining plans and boring records, is now given for the 
first time. In structure the Maryport district may 
be regarded as a segment of the irregular dome produced 
in Tertiary times by the central uplift of the Lake 
District, and which with secondary: denudation gives 
a succession from the hills towards the sea of older 
Paleozoic rocks, Carboniferous rocks, and New Red 
Sandstone. There is evidence, however, of earlier 
movements. Detailed mapping has brought out the 
fact that the coal measures form a series of structural 
basins, rendered more evident in the l-in. map by 
the frequent occurrence in them of outliers of White- 
haven sandstone. These basins are distorted by much 
faulting, which falls into two main sets, one running 
approximately east-north-east and west-south-west 
and the other nearly at right angles. The effect of 
these structures on mining is considerable, and similar 
conditions may be expected under the cover of the 
New Red rocks. The latter point is of interest in 
connection with the assumed existence of a concealed 
coalfield in the Solway Basin, a question which is 
discussed in Chapter VIII of the memoir. Conditions 
appear favourable for the continuation of the measures 
towards the south-west and also, to some extent, to 
the south of the exposed coalfields, and there appear 
to be no reasons for changes in the coals, although their 
depth is liable to increase rather rapidly. In a north- 
westerly direction it is probable that the thickness of 
New Red sandstone which overlays the coal measures 
will attain 3,000 ft. or more in the neighbourhood of 
Abbey Town and Great Orton, so that if Whitehaven 
sandstone also occurs in any thickness the coal measures 
would be beyond workable depth. It is recommended 
therefore, in view of the uncertainty of the presence 
and economical workability of coals in the concealed 
area, to approach it from its borders where cover is 





thinnest. In the Whitehaven district coal is worked 
under St. Bees Head and is known to exist as far south 
as Gutterfoot, St. Bees, and its presence may reasonably 
be expected to continue from that point under the 
sea but not under the land. Ultimately the increasing 
depth will prevent exploitation. Coal has been worked 
for five miles under the sea from Whitehaven; the 
nature of the overlying strata is not known, and may 
be Trias or Whitehaven sandstone. These measures 
continue to descend, but ultimately they most probably 
rise, since no coal measures have hitherto been located 
between the Carboniferous Limestone Series and the 
Triassic rocks in the Isle of Man. In the undersea 
workings of the Harrington Colliery the measures rise 
to the west, and some type of anticlinal structure must 
be assumed between these workings and the northern 
part of the undersea workings of the Whitehaven 
Colliery. 





During the years from 1880 to 1930, enormous strides 
have been made in almost every branch of engineering. 
The steam turbine, the motor car and motorship, large- 
scale electricity-generating plant, the kinematograph 
film, the aeroplane, and the household wireless set, 
all of which are now familiar, not to say commonplace, 
were either entirely non-existent, or quite in the 
embryo stage in 1880. Moreover, steam pressures 
and temperatures, of a magnitude undreamt of 50 
years ago, are now commonly employed. Progress in 
the science of engineering has brought enhanced 
amenities in almost every walk of life, and, while the 
time we live in is sometimes referred to as the age of 
speed, it may also fairly be spoken of as the age of 
increased comfort. These reflections are prompted by 
a perusal of a special issue of our contemporary, 
Le Génie Civil, published to commemorate the fiftieth 
anniversary of its foundation in 1880. The special 
number comprises 236 pages, of the usual size, and con- 
tains 42 articles, each dealing with the progress made 
during the past 50 years in some branch of engineering 
activity, mainly, of course, from the French point of 
view. The space at our disposal precludes us from 
giving a detailed list of these articles, suffice it to say 
that among the subjects treated are aeronautics, agri- 
cultural machinery, merchant-ship and warship con- 
struction, textile machinery, railways, railway electri- 
fication, chemical engineering, organic chemistry and 
its industrial applications, lighting, the glass industry, 
building and architecture, electricity supply, electro- 
chemistry, electrometallurgy, the telegraph and tele- 
phone, wireless, the steel and non-ferrous metal indus- 
tries, applied geology, mining, steam engineering, 
water-power engineering, roads, harbours and docks, 
tunnels, and notor-car engineering. The authors of 
the articles are all leading French engineers and among 
them are Messrs. H. Le Chatelier, G. Charpy, L. Guillet, 
H. Brillié, H. Parodi, and L. Baclé. The work, taken 
as a whole, is thoroughly well done, and contains many 
illustrations. It is obtainable, price 25 francs, from 
Le Génie Civil, 5, rue Jules-Lefebvre, Paris (9e). 





In pursuance of their aim to make available rare and 
important early technical works the Newcomen Society 
has issued as its Second Extra Publication a reprint of 
R. D’acres’s The Art of Water-Drawing, 1659 (W. 
Heffer and Sons, Limited, Cambridge. Price 7s. 6d. net), 
a book which is of interest for several reasons. In the 
first place it was the earliest work by an Englishman 
devoted entirely to the subject, it embodied perhaps 
the first attempt at the classification and analysis of 
machines, it contains the first description by an 
Englishman of a heat engine, and it was written soon 
after the all-important discovery in Italy of the pressure 
of the atmosphere, a discovery with which the author 
was familiar. In spite of its unique character, however, 
the work has long remained in oblivion ; it appears to 
have quite escaped the notice of other writers, very 
few copies of it are known, and to-day it is impossible 
to identify the author. The book has been reproduced 
by a photographic process from the copies of the 
Patent Office and the British Museum, and for it Mr. 
Rhys Jenkins has written an interesting introduction. 
There are in all thirteen short chapters in three sections, 
the first section dealing with efficient movers, the second 
of instrumental movers and the third of water machines. 
All the then known water raising appliances, bucket 
gins, sucking pumps, forcers, chain-pumps, Archi- 
medean screws, cochlea, or tun-mills are dealt with, 
but in the whole book there is nothing of greater 
interest than the views of D’acres on the use of fire. 
Of the four elements, air and water had been freely 
employed as movers, but fire and earth had not. Yet, 
wrote D’acres, “The most excelling and greatest 
astonishing of all, sublunary performances, in giving 
life and motion to Inferior Creatures, the same (for 
ought we can conceive) begins and ends with warmth.” 
In quaint and fascinating language he then goes on 
to describe the effect of heat and how he intended to 
apply it to the raising of water. 
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the advertisement of the| acceplance of a Complete Specification, 
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Patent on any of the grounds mentioned in the Acts. 





GAS ENGINES, PRODUCERS, HOLDERS, &c. 


339,268. South Metropolitan Gas Company, of 
London, and T. Seach, of London. Retort 
Settings. (2 Figs.) September 3, 1929.—The inven- 
tion relates to expansion joints in brickwork and refrac- 
tory material used in retort settings and furnaces. 
a and b are two adjacent bricks in the walls of each of 
which is formed a slot c. The slots ¢ are cut near to 
the front of the gap d between the bricks, and the gap is 





closed by inserting in the slots strips e of metal or metal 
and mill-board combined. The strips are a sliding fit 
in the slots and sufficient longitudinal play is allowed to 
permit of expansion of the bricks. In thin walls, a single 
strip of metal about 24 in. wide and about ,*, in. thick is 
employed in a slot 3in. wide. In thicker walls, two such 
strips are used with a thin strip of mill-board between. 
(Sealed.) 


LIFTING AND HAULING APPLIANCES. 


337,826. Clarke, Chapman and Company, 
Limited, of Gateshead-on-Tyne, and G. H. Child, 
of London. Power-Transmission Gearing. (4 Figs.) 
August 9, 1929.—The invention consists of a self-hold- 
ing transmission gear applicable to lifting machinery, 
haulage plant, capstans, windlasses, and lifting blocks. 
The driving member is a dise 3 and rings 4, each 
ground to furnish an internal cam profile 5 and an 
external cam profile 6. The disc and ring are con- 
nected together by bolts and nuts 7. 8 is the shaft to 
be driven provided with a toothed wheel 9, the teeth 
leaving tooth spaces which diverge outwardly. This 
wheel 9 is midway between the dise 3 and ring 4. A 











|the holder f slightly farther than the page one. 
The cutters are detachable. The blank h in which the 
teeth are to be cut is carried on a spindle j, at right 
angles to the shaft d, the spindle being mounted in a 
bearing & on the main casting a. A collar m is mounted 
on, and fixed to rotate with the shaft d, and is provided 
with a fluted periphery. This co-acts with a roller 
which rotates on the main casting a, thereby causing 
the bracket ¢ to rock about the trunnions 6 to an extent 
determined by the flutes on the collar m. The cutter 
wheel f rotates and the fluted roller m rotates with it. 
The parts are so arranged and synchronised that from the 
moment the first cutter g comes into contact with the 
peripheral edge of the blank h, one of the flutes on the 


Fig.2. 




































| ‘ : renee 
fluted roller m progressively comes into contact with | 


the periphery of the co-acting roller, so that the bracket | 
cis rocked progressively on the trunnions b. The extent 

to which the bracket ¢ is rocked reaches a maximum at 
the moment when the cutter is just at the centre of its 
cutting action on the blank. From this moment, the 
co-action between the fluted roller m and the roller is 
such that the bracket is progressively lowered until the 
cutter reaches the end of its cutting operation. The | 
amount of rocking motion imparted to the bracket is 
such that the cutter travels in a straight line during its 
cutting operation. This rocking motion of the bracket | 
c is repeated each time a cutter performs a cutting | 
stroke. (Sealed.) | 








RAILWAYS AND TRAMWAYS. 


339,683. J. Martin, of Aberdare, and The Powell | 
Duffryn Steam Coal Company, Limited, of Cardiff. 
Buffers. (1 Fig.) September 13, 1929.—The buffer is 
of the kind having a guide, which is secured to the front 
face of a headstock on the vehicle, and a buffer-ram which 
slides init. The controlling spring for the ram is situated 
behind the headstock, and the ram extends through the | 
guide and headstock so as to be engaged by the spring. | 
1 is a cast-iron guide secured by bolts to a headstock 2 | 
on a railway wagon. A buffer-ram is formed with the | 
usual dise-shaped end 4 carried by a cylindrical shaft 5, | 
which slides freely in the cylindrical bore 6 of the guide 1. | 
The inner end of the shaft 5 is reduced at 7, where it 
passes through the headstock 2, and is secured at its tail 
to a spring-shoe 8 by a cotter-pin 9. The spring-shoe 8 
forms the abutment for the controlling spring for the 
ram. The cylindrical bore 6 fits the shaft 5 fairly closely 
for about half the length of the guide 1. The inner end 
10 of the bore of the guide is enlarged, forming a shoulder 
11. The shaft 5, at a point inside the enlarged part 10, 
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member is built up, like the driving member, of a dise 10 
and ring 11 arranged in the spaces left between the 
wheel 9, disc 3 and ring 4, and connected together with 
the aid of distance-pieces 12 upon a ring 13 and screws 
14. The disc 10 and ring 11 are each formed with radial 
slots 15, the number being one more or one less than 
the number of teeth in the wheel 9, A set of five rollers 
16 mounted upon a pin is prcvided for each slot 15, 
each roller set siiding up and down the associated slot 15. 
As will be apparent from Fig. 2, the rotation of the cam 
profiles 5-6 causes the rollers 16 to move radially in and 
out along the slots 15, thereby pressing against the sides 
of the teeth of the wheel 9 and causing rotation of the 
toothed wheel. (Sealed. ) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 





339,741. E.S.B.Box,ofDursley. Gear-Cutting 
Machine. (3 Figs.) November 1, 1929.—The main 


casting a of the machine for cutting gear wheels is | 
provided with trunnions 6 supporting a bracket c. 
A shaft d rotates in bearings in the arm of the bracket, 
and is driven through a gear wheel e. The shaft d carries | 


! 


a cutter wheel f, on which are mounted cutters g around 
the periphery, each successive cutter projecting out from 


| has a circumferential groove 12, into which a spring ring 
& 
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13 is fitted. The spring ring is of greater diameter than 
the non-enlarged cylindrical bore 6, and therefore cannot 
pass beyond the annular shoulder 11. A steel bracket 
14, which carries the headstock 2, defines the outer limit 
of the movement of the spring-shoe 8, and the spring ring 
13 is in such a position that there is a small clearance 
between it and the shoulder 11 when the shaft is in the 
outermost position permitted by the engagement of 
the spring-shoe 8 with the bracket 14. If the cotter-pin 
9 should fall out or be removed, it will still be impossible 
to withdraw the ram 3 without first removing the guide 1, 
since the spring ring 13 will not pass beyond the shoulder 
ll. (Sealed.) 


STEAM ENGINES, BOILERS, &c. 


337,994. North British Locomotive Company, 
Limited, of Glasgow, and A. L. Patrick, of Glasgow. 
Boilers. (13 Figs.) November 14, 1929.—The inven- 
tion consists in a combined water and fire-tube boiler 
of the type having an upper drum centrally and longitu- 
dinally arranged above the fire-box, and two fire-tube 
water drums at a lower level than the upper drum and 
one on each side thereof. The upper drum is connected 
to lower headers by tubes which form side walls for the 
fire-box. The invention is described as applied to a 
locomotive. A steam and water drum A is connected 
by tubes B to two fire-tube water drums C, C. The 
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| about the column. 





drums C, C are between the fire-box and the smoke-box 
| underneath the forward portion of the steam and water 
drum A, and are fitted with end tube plates between 
which extend fire tubes D. The drums C, C are arranged 
on each side of the vertical axis of the drum A, thus 
forming the lateral boundaries of a flue E in which steam- 
superheating elements F are accommodated. The 
bottom of the flue E is formed by a heat-insulating 
partition G, which is supported, for the major part of its 
length, by cross-plates H. The boiler fire-box is under- 














| 
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neath the rear end of the drum A, and the side and rear 
walls of the fire-box are formed by water tubes K, the 
upper ends of which open into the drum A and the lower 
ends into a foundation header L. The front wall of the 
fire-box is formed by water tubes M, the lower ends of 
which are connected to the foundation header L, and 
the upper ends to a header N which is connected to 
both drums C,C. The boiler is supported at the forward 
end by a cross support X, which is rigidly fixed to pads 
attached to the drums C, C. Y is a cross support under 


the drums C, C, towards the fire-box end. (Sealed.) 
MISCELLANEOUS. 
336,384. E. Hartley, of Stoke-on-Trent. Sewage 


Distributor. (2 Figs.) September 23, 1929.—The 
invention relates to central supply columns for rotary 
sewage distributors. A feed pan 1 is mounted concen- 
trically to a fixed column 2 so that it may be rotated 
The latter supports a revolving 
head 16 to which the usual pan suspension rods 17 are 
attached. The sewage liquid supplied to the column 
rises from an inlet near the lower end and flows through 
openings 3 into the rotary pan 1 from which it is delivered 
to radial pipe arms 4. The arms 4 have nozzles 5, through 
which the sewage is projected on to the bed. The pan 1 
has an inner wall 7, which terminates at the upper end a 
short distance below the ports 3 while its lower end, 
which extends below the outer wall, depends as a sleeve 
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into an annular chamber 8 surrounding the column 2 
near the bottom. This lower end is provided with a 
bearing ring 18 in the form of an annular toe or flange. 
The annular chamber 8 contains a sealing and balancing 
liquid 9 consisting of oil. Oil, besides being practically 
immune from the effects of frost, affords the necessary 
lubrication for the bearing support of the pan. The 
column 2 carries, just below the ports 3, an air bell in 
the form of a skirt 10 extending downwards within the 
pan 1. The lower edge of the bell is so located in relation 
to the outlets from the arms 4 that when the apparatus 
is at rest, the sewage drains clear of it and all pressure 
is released. ‘T'he wall 7 extends upwardly into the bell 
10 to near the top. The sewage delivered to the fixed 
column rises and flows through the ports 3 over the 
closed top of the bell 10 into the rotary pan 1. As it 
rises in the pan, it enters the lower open end of the bell 
10 and forces a portion of the air into the annular 
chamber 8 where it is resisted by the oil 9 which is 
forced down one side of the chamber 8 and up the other 
until the head of sewage in the pan 1] is balanced by the 
head of liquid in the chamber 8. (Sealed.) 
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SOME TESTS OF INTERMETALLIC | The knowledge that abrasion is a complicated | 


ABRASION. 
By H. W. Swirt, M.A., D.Sc. (Eng.). 


THE laws of abrasion are almost as difficult to | 


test as they are to understand. 
arises mainly from two causes. First and fore- 
most is the fact that resistance to wear is not an 


The difficulty | 


intrinsic property of an individual material, but | 
a property of a pair of materials taken together. | 


Strength, ductility, resistance to shock, fatigue | 


and indentation are intrinsic properties, and the 
problem of their measurement and interpretation 
is relatively simple. But wear necessarily involves 
the interaction of two bodies, and the amount of 
wear depends upon the qualities of both. It 
not possible, even by combining certain intrinsic 
figures for each of two bodies, to deduce the rate 
of wear when they are rubbed together. 

The second difficulty is one which has been 
imposed by lack of insight. 


is 


Fig. 1. 
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ABRASION SPECIMENS. 
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resistance to wear has, at any rate until recently, 
been supposed to bear some definite relation to 
resistance to indentation. The confusion of hard- 
ness and durability is of long standing. The 
responsibility for the confusion has been laid on 
Brinell, who certainly was unfortunate in proclaim- 
ing to engineers an apparent relationship covering 
a limited range of steels, but the confusion had 
existed since classical times, for the Latin roots for 
hardness and durability are identical, and it has 
been allowed to persist since Brinell’s time, in 
spite of repeated proof by experiments all over 
the world that no real relationship exists. Even 
in the report to the Hardness Tests Research Com- 
mittee of the Institution of Mechanical Engineers 
in 1929, the two properties are set side by side, 
though the evidence against a relationship is given 
due weight, and it is admitted that “no particular 
specific property can always be associated with 
high resistance to wear.” 

From the practical standpoint, a further difficulty 
is introduced by the many different kinds of abrasion 
which occur in practice. It is only necessary to 
mention toothed gearing, rails, brake shoes, journal 
bearings, die-blocks, tramway points and road 
rollers to:demonstrate the variety and range of 
abrasion problems. 


| 
| 
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It is the fact that | 











problem with so many different conditions, and 
the proved fact that the results of abrasion tests 
depend very largely on the method of testing, have 
naturally led those who are interested in a particular 
application to devise special ad hoc tests, in which 
the conditions of that particular application are 
reproduced. In this way, special tests for plug 
gauges, spur gears, roller bearings and tyres have 
been developed, and the results are obviously of 
considerable value for their special purpose, pro- 
vided the conditions of working are really known 
and reproduced. A good example is the work of 
H. J. French, of the U.S. Bureau of Standards on 
plug-gauges, in which a sample gauge is repeatedly 
inserted and withdrawn with a rotary action. But 
results of this kind are of direct value only for their 
own special purpose, and do not claim to face the 
fundamental problem; indeed, they would often 
be misleading if applied in other directions 

In approaching the problem from a more funda- 





Fig. 4. 


mental standpoint, it seems essential, in the first 
place, to simplify the conditions of working by 
separating the various factors, as far as possible, 
and eliminating those which have anything less 
than a direct bearing on the phenomenon of abrasion. 
For these reasons, it is felt that two simplifications 
are justified in laboratory tests :—(1) Lubrication 
should not be applied. (2) Sliding, not rolling, 
abrasion should be considered. 

As regards lubrication, if it is perfect, no wear 
occurs at all ; if it is imperfect, it is next to imposs- 
ible to control, and wearing action depends as 
much on the intermittency of lubrication as on 
any intrinsic properties of the surfaces in contact. 

As regards rolling, since abrasion is essentially 
due to the relative slipping of the surfaces in 
contact, it follows that sliding must be regarded as 
the fundamental condition, and rolling as a com- 
plicating factor which tends to modify the. metal- 
lurgical properties of the specimens by cold working 
and produces a complicated distribution of stress 
and rapid changes of pressure at the point of 
contact. 

For these reasons, it is thought that, at present, 
attention in experimental work of a general character 
should best be devoted to pure sliding abrasion. 
If this point of view is adopted, several of the 
known methods of testing are at once ruled out of 
consideration, including the Saniter, Amsler and 
Stanton machines, all of which employ rolling 





action. In the choice of a suitable form of apparatus, 
two major points have to be decided, namely, the 
abrading medium to be employed, and the form and 
method of holding of the specimen. 

As regards the abrading medium, the choice lies 
between a standard type of abrasive, and a metal 
against which the specimen may be required to 
bear in practice. If it were not known that an 
abrasive would give results applicable to other con- 
ditions, the latter would clearly be the best medium. 
Actually, it is established that this is not the case ; 
neither is it possible to maintain a standard abrasive 
surface, because its efficiency alters very rapidly.* 
Hence, it seems best to accept the dual nature of 
abrasive action and to test together materials the 
mutual properties of which are of interest. In other 
words, it is necessary to test combinations rather 
than individual materials. 

As regards the form of specimen and method of 
holding, it is desirable that pressure shall be uniform 
over the surface in contact, the speed of rubbing 
shall be constant, and ready means shall exist for 
measuring the amount of wear. 

When embarking on abrasion testing at the 
Bradford Technical College, it was found that, from 
these points of view, no existing design of apparatus 
was entirely satisfactory. A new machine was, there- 
fore, devised to fulfil more nearly the conditions 
required. The machine is shown diagrammatically 
in Fig. 1, and consists essentially of a cylindrical 
drum, the flat annular end of which is rubbed 
against the surface of the specimens under test. 

In some cases, the drum consists entirely of the 
material which is to act as abrading medium; in 
others, where economy of material is a considera- 
tion, it consists, as shown in the figure, of a cast- 
iron base B, on which a ring R of the abrading 
material is spigotted and bolted down. This drum 
is carried on a spider S, which is mounted on ball 
bearings on a fixed vertical spindle, and rotated by 
means of a belt running over the pulley P. The 
normal speed of rotation is about 80 r.p.m. 

Against the upper surface of the drum are pressed 
three test specimens T of the material of which it is 
required to determine the wear-resisting properties. 
The form of these test pieces and their arrangement 
round the drum are shown in Figs. 2 and 3. The 
load is applied to the test pieces through pegs or balls 
which register in hemispherical holes drilled in the 
back of the test pieces, in such a position as to give 
a uniform distribution of pressure. The load is pro- 
vided by flat circular weights W, concentric with 
the spindle of the machine, which spigot over one 
another. The lowest weight W, acts as a tripod, 
being provided with three feet, into which the pegs 
are fitted which transmit the load to the test speci- 
mens. The tripod is prevented from rotating by 
means of an arm A fixed to the central spindle. 
The friction may, at any time, be measured as the 
force required to release the tripod from this stop. 

The arrangement described has the following 
advantages :— 

1. The specimens are of a size suitable for weigh- 
ing. In practice, the three specimens are weighed 
together, and their total weight, with a metal of the 
density of steel, is about 16 grammes. 

2. The arrangement of the three specimens and 
the method by which the load is transmitted through 
them ensures that the load is equally divided 
among them, and also that the pressure is evenly 
distributed over their surface. 

3. Vibration troubles are minimised by the use of 
dead loads. In earlier exploratory tests it was found 
that the introduction of anything in the nature of 
a spring caused instability and irregularity. 

4. The frictional traction is easily measurable, 
as explained above. 

5. The standard abrading surface is easily renew- 
able between tests, by machining or grinding. 

The method of testing requires little comment. 
The three specimens are weighed together after every 
20,000 revolutions, and the test normally covers 
from 250,000 to 500,000 revolutions, 7.e., 350,000 ft. 
to 700,000 ft. of rubbing. Readings of the friction 
are taken at regular intervals by means of a cord 
and light spring balance. In the absence of any 
established method of expressing the results of 





* Cf., for example, Robin, Iron and Steel Institute 
Carnegie Scholarship Memoirs II, 1910. 
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so long as any portion of the nitrided case remained. 
When this case had ultimately worn away, as it 
did against the mild-steel drum, the appearance of 
the surface became that illustrated in Fig. 4, which 
is a reproduction of an untouched photograph show- 
In order to speed up the process of testing and to | ing the boundary between the case and core metal. 
ensure that tests which were intended to be com-| Although the various tests were carried out as 
parable should be carried out under the same con-| far as possible on a systematic and comparable 
ditions, a battery of five machines was employed. | basis, a comparison of the results shows certain 
In the first instance, the drums used on these | anomalies, but having regard to the complexity of 
machines were a centrifugally cast iron drum given | the process of abrasion it is scarcely to be expected 
by Messrs. Newton Chambers & Co. Ltd., a mild- | that all the results should fall into any simple 
steel drum and a gear-steel drum (A.T.G.) given! scheme or fit any simple theory. In any event it 
by Messrs. John Brown and Company, Limited, a/| would be courting ridicule to propound any general 
drum of a synthetic brake-lining material, ‘‘ Halo,” | theory in the light of a single and rather limited 
given by Messrs. British Belting and Asbestos | research. The results, however, do seem to justify 
Limited, and a phosphor-bronze drum obtained certain general conclusions, and to make the nature 
locally. Simultaneous tests against each of these | o 
drums were made with the materials indicated in | it has been in the past. 
Table I, at pressures of 10 Ib., 20 lb., and 30 lb., per; In the first place, the rate of wear with any pair 
square inch, and at the same rubbing speed of | of metals is not proportional eithe 


abrasion tests, the results referred to in the present 
article are expressed in terms of the mean depth of 
wear in mils per million feet of rubbing, as deter- 
mined from the loss in weight of the specimens, and 
their density. 








approximately 2 ft. per second. For the later tests | pressure or to the frictional energy absorbed, neither | 


f the problem of abrasion a little more definite than | 


was not appreciably less in those cases where the 
wear was negligible. 

In Table I values of the coefficient of friction are 
shown in detail only in those cases where a syste- 
matic variation was revealed at the different pres- 
sures. In other cases, a mean value has been 
given, and although there is not room for serious 
error in the readings this value is only stated to the 
nearest 0-05, to avoid the semblance of unattained 
accuracy. 

As already mentioned, it was found that, in most 
cases, the rate of wear altered during the early stages 
of a test, owing to the intervention of surface 
effects. These might be attributable to any of four 
causes : 

1. There would be a work hardening tendency in 
those metals which are susceptible to it. 
| 2. At lower pressures the fine abraded particles 
| tend to oxidise immediately and to adhere to the 





r to the intensity of | rubbing surfaces. 


3. Metallic particles from the softer of two metals 


in which nitralloy steel was used as the abrading | does it seem to be related to either of these quantities | may become pressed into the surface of the harder 
medium, five nitralloy steel rings were employed, | according to any general law. In most cases, the | one and so tend to clog its abrasive action. 


ten of these rings having been presented by Messrs. | rate of wear increases at a greater rate than the 


4, Abraded particles from the harder of two 


John Brown and Company, Limited, for the purpose. | pressure ; in some, it increases very rapidly above a | metals may become embedded in the surface of the 


TABLE I. 
































Drums. 
Pressure, a i ~ 
Specimens. oe Nitralloy Steel. Gear Steel. Mild Steel. Cast Iron. Phosphor Bronze. Halo.” 
inch. a — — ~———. ———__—— 
4 ma 4 be 4 Mm 4 im a A Me 
Nitralloy Steel 10 1:4 0-55 3°7 0-70 4-3) f 1-2 0-65 0-5 0-70 0-01 
20 11 0-70 6-1 0-75 10 0-65 J 2-6 0-70 1-5 0-70 0-08 0-45 
30 27 0-80 7-9 0-55 11 a 2-2 0-60 2-2 0-65 0-28 e 
40 37 0-65 8-7 0-50 14 J 1-5 0-55 1-6 0-60 0-25 |J 
Gear steel 10 0-14 0-8) 10 sf 33 0-80 1-2 0 
20 0-67 0-60 14 > 0-70 14 0-70 12 0-80 1:7 | > 0-60 0-1 0-45 
30 4:7 J 25 f 84* | 7-2 0-60 2-2 0-1 
Mild Steel .. 7 10 7:8 0-55 26+ 5,000 ) rl gt [ a i 0-6 | 
20 18 0-60 8it > 0-70 9,000 > 0-75 84 0-70 18 > 0-60 2°8 0-45 
30 45 0-65 170+ J L| 11,000 |} 200 | 22 J | 5:7 
Cast iron 10 32 0-55 32 \ 1:3 38 0-75 2 |) | 0 iol 
20 40 0-70 120 0-75 150 0-70 83 0-80 35 0-60 0-2 0-50 
30 67 0-75 290 J 330 J 8,800 0-50 | 100 0-4 | 
Phosphor Bronze .. 10 15 ) ( O-4 27 } f 65 | 370 5-4* 
20 17 S$ 0-65 11 0-70 44+ > 0-60 ¢ 83 0-70 + | _ 920 | > 0-55 130* 0-45 
30 1 L 26 J L 58t J { 54 | 1,600 430* 
‘me” 10 32 (| 22 et ss hot se | ~~ =~ 
20 39 + 0-50 1 100+ . 0-50 1 95+ \ 0-45 110+ + 0°50 22¢ | 0-50 30 0-45 
52 J 280 J 110+ J 370 J | 40t J 56 J 


| 30 

Key :—A = wear in mils per million feet. uw = coefficient of friction. 
‘The methods of testing were not varied in any way | certain pressure, as though something approaching 
trom those described above. | seizure occurs. In other cases, the addition of 
For purposes of general comparison over the whole | pressure has comparatively little effect on the rate 
range of systematic tests the results are collected in | of wear: indeed in one or two instances it will be 
Table I. From the nature of the tests and their | noticed that the wear is actually less at 30 lb. per 
dependence to some extent on atmospheric and | square inch than at 20 lb. per square inch. In each 
accidental conditions beyond ordinary control, | case where this has occurred, the result has been 
close accuracy is not to be expected, and in order | confirmed by repeated tests. It is not easy to give 
to avoid the danger of too close a comparison the | an adequate reason for such results, but examina- 
results are not carried beyond the second significant | tion of the specimens and evidences during the tests 
figure. In some cases, the rate of wear was found | suggest that either the embedding of abraded 
to be reasonably constant over the whole period of | particles in the rubbing surfaces—and consequently 
test, after a preliminary period during which the | their protective effect—is more pronounced at | 
surfaces were settling down to a stable condition. | higher pressures, or the smoothness of a hard | 
In other cases, the rate of wear fell away continuously | surface protects it against the action of abraded 
as the test proceeded, or the establishment of a | particles of a brittle material like cast iron, while 
steady regime occupied a considerable portion of the ‘these particles are able to attack the roughened 
whole test. These cases are noted in the table. | surface of their own metal. It will be noticed that, 
In one or two cases, the opposite tendency was | as a rule, the coefficient of friction falls away some- 





* = lower at first. 


| 





noted, the rate of wea’ increasing as the test | what in cases where the rate of wear does not increase 
proceeded. with the pressure. 

When the gear steel was rubbed against the cast- | The values recorded for the coefficient of friction 
iron and mild-steel drums at a pressure of 30 lb. per | are considerably higher than those generally associ- 
square inch, it was found, on one occasion in each | ated with metal surfaces under non-abrasive con- 
case, that the rate of wear suddenly increased to | ditions, but the values for the coefficient between the | 
many times its normal value, as though partial | brake-lining material and metals are in reasonable 
seizure had occurred. Subsequent repeated tests | accordance with those accepted by designers of 
failed to produce any recurrence of this phenomenon, | brakes and clutches. The reason for the high 
though the rate of wear on the mild-steel drum | inter-metallic friction is not altogether clear, though | 
increased during the tests. It is worthy of record, | the removal of particles by impact or adhesion must | 
in this connection, that there was no indication of | necessarily absorb energy. The fact that in many | 
seizure in any test in which nitralloy steel was | tests the friction was variable, altering rapidly from | 








t= higher at first. 


softer one and so protect it by counter-offensive 
action. 

It is felt that these induced surface effects are of 
primary importance in the problem of abrasion 
and are worthy of more detailed study. In any 
case, they make it necessary to continue tests over a 
considerable period if reliable results are to be 
obtained. 

As will have become clear from these observations, 
the rate of wear does not depend on any single 
physical property of the material, such as its 
hardness, neither is the relative wear of two different 
materials in any way proportional to their relative 
hardness. The test of a metal against itself, although 
probably the nearest approach to the test of an 
intrinsic property, is no indication whatever of its 
behaviour in contact with other metals. As a rule, 
a metal wears much more rapidly against itself than 
against any other metal, and, in a general way, the 
more different the nature of two metals the better 
do they resist mutual wear. 

Although hardness, in its sense of resistance to 
indentation, is itself no criterion of resistance to 
wear, yet it is clearly one of the factors which control 
it. Other conditions being equal, therefore, it is to 
be expected that a hard material will resist abrasion 
better than a soft one, and, in a general way, this is 
confirmed by the present tests. Against either 
phosphor bronze, cast iron or the brake-lining 
material, for example, the various grades of steel 
wear in general accordance with their hardness, and 
some additional tests with a tyre steel showed that 


employed either as ring or test specimens, and in}one moment to another, is consistent with this | this fell into its correct relative position. Again, 


most cases the nitralloy retained its polished surface | explanation. but, on the other hand, the coefficient | nitralloy steel, when rubbing against any metal but 
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itself, resists abrasion better than any other of the 
materials tested, and on the same basis gear steel, 
with a Brinell number of about 500, comes second. 

On the other hand, cast iron, phosphor bronze and 
the brake-lining material, which are more subject 
to interference from surface modifications, do not 
follow in order according to their hardness. 

The effect on the rate of wear of the hardness of 
the abrading medium does not seem at all certain. 
A comparison of the results obtained by rubbing 
specimens of the same material against different 
drums reveals no general increase in the rate of 
wear against the harder drums, except in the case 
of the brake-lining material. Indeed, in several 
cases, and particularly at the higher pressures, it 
is found that the hardest abrading surface of all, 
that of the nitralloy steel, causes less wear than any 
of the softer metals. This aspect of the problem has 
considerable practical significance, for it is important 
for many applications not only that a material shall 
wear well itself, but also that it shall not cause 
unnecessary wear in other materials with which it is 
mated. 

This comparison also draws attention to the 
desirability of assessing the suitability of materials 
for wearing applications, not as individuals but as 
pairs. Reference to the table will show, for example, 
that the combination of gear steel with cast iron 
would cause little wear to the gear steel but rapid 
wear to the cast iron. On the other hand, if 
phosphor bronze were substituted for the gear steel, 
although the bronze itself would wear more rapidly 
than the gear steel, the cast iron would wear much 
less than before. For certain purposes therefore 
this latter combination might be preferred. 

Regarded from this point of view, nitralloy steel 
stands out remarkably well when used in conjunction 
with any of the metals covered by the tests, but not 
so well in combination with the brake-lining material. 
In this connection it is worthy of notice that, so far 
as wear resistance is concerned, the combination of 
two surfaces both of nitralloy, or of two surfaces 
both of gear steel, is in either case inferior to a 
combination in which one surface is of nitralloy 
and the other of gear steel. 

A comparison of the results in the Table also 
enables us to suggest from among the materials | 
employed those which are likely to mate most | 
satisfactorily with any particular metal. For cast 
iron, the best mating metal seems to be nitralloy 
steel ; with mild steel, phosphor bronze or nitralloy 
should give good results ; with gear steel, nitralloy 
is definitely best ; with phosphor bronze, at lower 
pressures gear steel and at high pressures nitralloy. 

When considering the best mating material for the 
brake iining it is necessary to take into account the 
conditions under which this is generally employed. 
Since the brake lining is less difficult and expensive 
to replace than the brake drum, durability is much 
more important in the drum metal than in the 
lining material. Hence, although the “Halo” 
itself wears better against mild steel than it does 
against either cast iron or a harder steel, yet the 
rate of wear of the mild steel is considerably greater 
than that of either of these other metals when used 
in conjunction with the “ Halo.” On this ground, 
therefore, there would seem to be a prima facie case 
for the use of cast-iron brake drums. - 

The same principle of selection might, of course, 
be employed for other applications, in which the 
wear of one easily replaceable part is of little, 
importance compared with another more expensive 
one. The fact, for example, that nitralloy steel is | 
specially “kind” to the surfaces mated with it | 
suggests that it should be valuable as a material for | 
smaller parts required to bear against machined 
surfaces on expensive castings or forgings, though 
in this case the longevity of the major part would not 
need to be purchased at the expense of rapid wear 
in the minor one. 

In conclusion, the author would explain that, by 
putting forward these results and observations, he 
does not in any way suggest that they are capable of 
application outside the particular metals covered 
by the tests. Whether they can even be regarded 
as representative remains to be determined by tests 
with other materials, but it is felt that a stage has 
been reached when the apparatus and methods of 
testing should be prepared to face criticism. 
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Coke for Blast Furnaces. By R. A. Mort and R. V. 
WHEELER, London: The Colliery Guardian Com- 
pany, Limited. [Price 25s, net.] 

Few subjects have attracted more attention of 
recent years than those connected with the develop- 
ment of blast-furnace practice, stimulated by the 
work done in America on the utilisation of fine ores 
and the increase in the output of individual furnace 
units both there and, more recently, on the Con- 
tinent. A considerable amount of this attention, 
both in practice and in more theoretical discussions, 
has been given to the part played by coke, 
leading up to very different conclusions regarding 
the properties to be looked for. This refers not 
merely to the quantity used per ton of pig iron 
produced, but also to the influence of the various 
properties of the coke on the output and general 
working of the furnace. 

The book by Messrs. Mott and Wheeler, issued 
as the First Report of the Midland Coke Research 
Committee, comes at a specially opportune moment. 
It contains not only the record of the work done 
under the auspices of the Committee, which was 
formed five years ago at the instance of Professor 
Wheeler, but also includes a most careful and 
valuable survey of earlier work in other countries. 
In addition to the laboratory research work carried 
out in the Department of Fuel Technology and 
Metallurgy of Sheffield University, large-scale 
experimental work has been done at the plants of 
a number of the members of the Committee, while 
operating experiences in works practice have been 
freely drawn upon and correlated with the research 


|and experimental work. The value of the latter is 


emphasised in view of the early statement by the 








power ”’ is described, the results of which are said 
to warrant its use to assess, roughly, the value of a 
coal for coking. The possibilities of blending have 
been carefully investigated, and particulars are 
given of the use of fusain, both alone and diluted 
with coal dust, and of fusain substitutes. Other 
chapters deal with the influences of the size of coal, 
method of charging, moisture, rate of heating of 
ovens, quenching, screening and handling. The 
final chapter describes methods of research on 
manufacture using box tests, and also an experi- 
mental oven taking a charge of about 5 cwts. 

A valuable feature of the book is the large number 
of plates showing the structure of cokes made from 
different coals under varying conditions. A lengthy 
appendix gives the principal results of tests on all 
the cokes examined by the Committee. 


Der Wasserbau, Kin Handbuch fiir Studium und Praxis. 
By Ing.-Dr. Tech. Army ScHoxkuirscn. Vienna: 
Julius Springer. [Vol. I. Price 52 marks. Vol. II. 

| Price 78 marks. ] 

ToGETHER, these two volumes contain 1,199 pages, 

with 2,057 illustrations and 119 tables of data, 

and, at the outset, we regret that they should 
have been so definitely prepared for, of, and by 

Continental practice. This is quite conceivably due 

to Professor Schoklitsch’s modesty, but nowadays 

| technology knows no frontiers. and the enormous 
mass of hydraulic engineering which has been 
carried out by British engineers in India and Egypt, 
with its characteristics of size, ingenuity and bold- 
ness of conception, surely merits at least a mention 
in passing. The author proposes to meet the 
demands both of the student and of the practising 
engineer, and this in every branch of the subject ; 

a laudable aim—but is it possible? Candidly, 

| we think not, unless and until one of our leading 








authors that “Actually, the specification of the | professor-consultants can arrange to live, and 
properties of coke does not present much difficulty. | practise, up to the age of about 150 years, retaining 
The difficulty begins when an attempt is made to | all his faculties at the very pinnacle of their excel- 
correlate these properties with the behaviour of the | lence. To be quite fair, we must recognise that 
coke in blast-furnace practice.” A careful perusal the lengthy bibliography which is appended to each 
of the volume shows that the solution of the latter | chapter indicates the author's full appreciation of 
problem has been kept constantly in mind at all| his boldness. 
stages, and the result, while it traverses certain} Our present interest, however, is to study the 
theories which have received wide acceptance, can | reaction of the two types of reader (the practician 
be thoroughly recommended to the study of all|and the student) to the “encyclopedia” type 
interested in the subject. \of book. We cannot speak for the Continental 
Two main problems are dealt with, viz., the speci- | representative of either type, but we can readily 
fication of the qualities of the cokes found to be | believe that the student there will find the details 
most suitable for blast-furnace operations ; and the | of this work so fully exemplified by the plant round 
production of cokes to conform with this specifica- | about him, and the local practician will find the 
tion. The properties of coke which are suggested as of | work he is accustomed to so fully analysed, that each 
prime importance, and dealt with in detail, are its| will be prepared to give the book full marks for 
size and structure, its chemical analysis, its real, | value; it is otherwise, however, with the Britisher, 
apparent and bulk density and porosity, its abrada- | whether at home or in the Colonies or dependencies. 
bility, its impact hardness and its reactivity with | The student—who, without a shadow of doubt, will 
oxygen and carbon dioxide. Other properties, such | profit enormously by the analytical portions of the 





as the crushing strength, which is still sometimes 
mentioned as a factor calling for attention, are 
considered unimportant, while even among those 
given above, there are some which appear, more or 
less, to vary together. In such cases, the specifica- 
tion of one of them, with a comparatively simple 
test, may be sufficient, without having recourse to 
more elaborate methods, some of which are difficult 
of application and somewhat inconclusive. Special 
interest attaches to the Sheffield coke abrasion 
test, developed to produce the same appearance 
in coke as is given by its passage unburnt through 
the blast furnace. This is not included in the sug- 
gested specification, which deals mainly with 
moisture and ash contents, hardness and _ size, 
with proposals for a sliding-scale basis of purchase, 
with bonus and penalty clauses. Similarly, reactivity, 
tested in a special furnace at temperatures of the 
same order as those obtaining in a blast furnace, is 
omitted from the specification. Contrary to a view 
very commonly held, it was found that the most 
reactive cokes gave the lowest temperatures of 
combustion and the poorest results in practical 
operation. 

In dealing with the manufacture of coke to give 
the desired properties, the important statement is 
made that “many coals have been, and still are 
being, wrongly classified as ‘poorly coking,’ on 
the faulty evidence provided by a laboratory 
‘caking index ’.” 





| book, since he will find much that is in no other 
book, real original thought—will look in vain 
around him for practical examples remotely similar 
(except, of course, in fundamental principles) to 
those so richly illustrated; while the practising 
engineer will regard as entirely academic the study 
of designs which are foreign to his conceptions. 
And in no branch of engineering, be it remarked, 
does personal predilection carry such weight as in 
hydraulic work, for this, alas, is still the least exact 
of the sciences. ; 

The work, as a whole, is divided into 11 nearly 
water-tight sections, six in Vol. I, and five in 
Vol. II, the subject headings being :—‘‘ Meteoro- 
logy’; “‘ Hydraulics’; “Soils, &e.” ; ‘‘ Materials 
of Construction ”’ ; ‘‘ Water Supply”; ‘‘ Drainage”’ ; 
‘* Dams and Intakes” ; ‘“‘ Water Power’”’; ‘“‘ Ame- 
lioration Works”; “‘ River Improvements” ; and 
‘“* Navigable Waterways ”’—surely an imposing list, 
and one in which original contributions in every 
section would be too much to expect even from our 
hypothetical Methuselah. It is therefore greatly 
to Professor Schoklitsch’s credit that three of the 
sections, viz., those dealing with hydraulics, dams, 
and water power, are almost entirely original, while 
each of the others contains many illuminating and 
novel methods of analysis and much data derived 
experimentally in the author’s own laboratories. 
We regret the inclusion of the section on materials, 





A laboratory Aest of “ coking | 


since it is evidently impossible even to indicate the 





2 


fundamental principles to be employed in designing 
structures in steel, concrete, timber, and other | sufficient manner. The difficulty of bringing such a 
materials in 16 pages. It is far better to leave such | collection strictly up to date is illustrated by the 
questions entirely to special treatises. But we cannot | omission of all reference to recent studies of import- 
commend too highly to all engineers the matter in 
the section on hydraulics. 

Among the wealth of useful discussions of unusual] 
subjects, is a treatment of canal waves due to 
sudden stoppage or starting of flow, with experi- | is an excellent feature. 
mental! data, which goes a long way towards finality | original author, said: 
on a subject which gave rise to some amount of | |cannot be perceived from data arranged in tabular | 
corresponde nce in our own columns in 1928-29, | | form,” and he gave effect to his conviction. 
while the ingenious graphical methods shown are,| Such a wide range of material is surveyed that 
of course, a matter which the author has made |it is out of the question to comment on particular | 
peculiarly his own. In fact, if one were compelled | sections without see ming to slight the remainder, 
to express the characteristics of this work in very but the broad statement may be made that the | 
few words, one would say that it omits the usual, | information given is very full. Processes of manu- 
both in matter and manner. In the later sec- | facture and treatment of materials are described, 
tions, is found vaiuable material based on the|and methods of testing are enlarged upon, 
author's model experiments on silt transport, 
leakage through and under dams, erosion of bed, 
energy destruction, &c., which will appeal to the 
experienced engineer. We note, however, that in | 
discussing movable and automatic weirs, the a 

} 





'the behaviour of structural-steel members 
torsion. 


é 
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As Dean Johnson, the 


of materials exposed to decay, and under stress of 
various kinds is also discussed. Examination of the 
contents of this work, representing, of necessity, 
only a small part of the mass of knowledge which 
has been accumulated during the last fifty years, 
makes the need for such a discriminating summary 
the more patent. The Jabour involved in its pro- 
duction must have been very considerable, and the 
indebtedness to the authors of those who may be 
expected to benefit by it should be freely admitted. 
The numerous diagrams are clearly draw n, and 
tabulated matter, where it occurs, is well displayed, 
features which will be appreciated by the reader. 





water surface is indicated over the weir, and in 
every case the load upon any point of the weir is 
given as the vertical head above that point to 
the free surface. This is definitely incorrect, as has 
been proved experimentally many times, and, we 
think, obviously so, since this cannot include the 
all-important correction for curvature of the stream- 
lines, a point which has caused the partial failure of 
many hinged-flap automatic gates. Again, although 
European practice has decided almost unanimously 
against the Stoney or free-roller type of gate mount- 
ing, the very brief discussion of methods of propor- 
tioning these details and the consequent choice of 
hoisting gear, would lead the student to believe 
that this practice is utterly indefensible. The fact 
that the analysis is based on assumed perfect rollers 
and roller-paths should be made more clear. 

In spite of these defects, however, the book is 
one of great value to the advanced student, and the | 
practising engineer will also find very much that 
will help him. Not the least of its many virtues 
lies in the (literally) thousands of line illustrations 
beautifully reproduced from the drawings of actual 
installations carried out by the most prominent 
engineers. We have called the attention of two 
professors, one of civil and one of mechanical engi- 
neering, at British universities, to this work, and 
each has indented for a copy for his own institu- 
tion, the reason given in each case being the value 
of the line drawings to students. That is possibly 
as good a “criticism” as any, and we are sure that 
readers of the volumes will agree that author and 
publisher deserve all praise for their courage and 
their performance. 


Business Charts. 
Sir Isaac Pitman and Sons, Limited. 
net. | 

THE management of a works to-day calls for such 

| concentrated knowledge that any scheme, the object 

of which is the presentation of useful information 
in a form which can be readily assimilated and used, 
is worth investigation. There is no doubt that 
much real help can be obtained by the means of 
charts, actual, comparative, and prophetic. Figures 
| indicate facts but, by themselves, supply informa- 
'tion only when individual considerations are given 
and comparisons made. When charted, they in- 
dicate tendencies and often, if the previous year’s 
| figures are super-imposed upon them, show charac- 
| teristics which can hardly be indicated by a study 
of the figures alone. In his book entitled Business 
Charts, Mr. Rose deals with the subject out of his 
experience as a works manager. It might be 
gathered from the preface that the object of the 
book is merely to introduce the subject. the author 
stating that he does not ‘endeavour in any way 
to vie with the large textbooks’ on the subject. 

Treated as such, it provides a worthy introduction, 

but there will be many who will find in it all that 

|is needed for their purpose. The book is divided 


By T. G. Rose, M.I.Mech.E. London: 
{Price 10s. 6d. 








Johnson's Materials of Construction. Rewritten by | . 
M. O. Wrrnry and James Aston, Edited by F, E.|into twelve chapters, preceded by a foreword by 
TURNEAURE. Seventh edition. New York: John| Sir Francis Goodenough. 
Wiley and Sons, Incorporated. London: Chapman! The value of charts to the business man is first 


and Hall, Limited. [Price 30s. net. ] 


discussed, followed, later on, by the statement of 
general rules to be observed. These rules, seven- 
teen in all, were drawn up by a number of American 
associations at the invitation of the American 
Society of Mechanical Engineers. Mr. Rose offers 
his comments upon each rule, and the result is an 
exceedingly useful chapter. As an example of rule 
|and comment, the following is of interest : 

Rule 14. ‘It is often desired to include in the 
diagram the numerical data or formule repre- 
sented.” 

From comments on Rule 14: “ ... Whenever 


Tuis_ well-known work, first issued over thirty 
years ago, rewritten after twenty years, and now 
revised to the date of issue, by revision and addi- | 
tional matter, is again presented to meet the needs 
of present-day readers. The necessity for this is 
made evident by the rapid advances during recent 
years in the technique of materials used in engineer- 
ing work. 

The sections relating to timber, to methods of 
testing hydraulic cements, tiie properties of mortars 
and concrete, and Portland-cement products have 
been modified extensively, 2s also have been the|a chart is made, the figures from which it is made 
chapters dealing with non-ferrous alloys. Other new | must be clearly shown | upon the chart itself.” As 
matter has been added relating to testing machines, | the author states, the failure to do this is at the 
new alloys for tools, high-tensile cast irons, and creep; bottom of most of the troubles with charts. The 
of steels, with corrections where found desirable. The | chart is but an illustration of the figures, and giving 
value of this book, of well over eight-hundred pages, | figures enables the chart to be checked, rendeting 
need not be emphasised. The information collected | it self-contained. 
from scattered sources being thus brought together| Various kinds of charts are described and illus- 
is of much convenience to the practising engineer, | trated. The pictorial type of chart is condemned 
as well as to the student. References to the original | as being of very little practical use to the business 


| 
| 
| 
| 
| 
| 
} 





text of reports and research studies are given with | man, while the bar and line types are recommended. 
advantage, and are of particular use to those need- | | This is quite in accordance with accepted practice, 
ing fuller details than can be givenina book of this | 
kind, which, however, summarises the results of the | 


interest to confitmed chart users. As an illustration 


| 





The data relating to the various materials | 
| are chiefly presented in the form of diagrams, which | 


| 


| 


with | 
description of the apparatus used. The behaviour | 
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various inquiries in a satisfactory and engin ais of the treatment, a whole chapter i is devoted to the 


This chart is so termed because its 
They 
the 


“*Z” chart. 
hree lines give the form of the letter Z. 
the current results for the month, 


jt 
| represent 


}ance at the laboratories of Illinois University into | cumulative results month by month and the mov- 
under | 


ing annual total. 

By the moving annual total is meant the total 
for the preceding twelve months, not for the preced- 
ing financial year, or any year, but progressively, 


‘A law of relationship) October to September ; November to October ; 


| December to November, and so on, both months 
‘inclusive. It is further advocated, and wisely so, 
that thirteen months’ results should always be 
graphed. Thus the value of the use of the moving 
annual total in this connection can hardly be over- 
estimated; as the author points out, isolated 
monthly totals may appear to be good when the 
general situation is really bad. 

Mr. Rose is to be congratulated on having made 
a real contribution to the literature on the subject. 
The book, which contains 94 pages, is well arranged 
and a useful bibliography is given. 


Applications of Interferometry. By W. Ewart WILLIAMs. 
London: Methuen & Co., Ltd. [Price 2s. 6d. net. ] 
THE study of interferometry has of late years become 
one of the outstanding branches of physical science. 
It pertains to physics, but the numerous applica- 
tions of the subject are of fundamental significance 
in the progress of the allied sciences. It has played 
an important part in the advance of our knowledge 
of the velocity of light in moving media, and has 
led to the evolution of entirely new conceptions of 
the relations between the fundamental units of 

space and time. 

By the application of interferometry, the con- 
struction of large aperture prisms for astronomical 
and other purposes, which was before to a great 
extent a matter of chance, has now become a 
certainty, even when the glass available has not the 
same degree of homogeneity as before. Apparatus 
has also been designed for the testing of microscope 
objectives, and to measure the length of light waves. 

Among the more recent publications on the 
subject Mr. W. Ewart Williams’ book is certainly 
not the least interesting, although it is primarily 
intended for the university student, the various 
technical applications described are valuable to 
those who are making increasing use of interference 
methods and apparatus in pure research work and in 
industrial operations. The author classifies inter- 
ference phenomena into two broad classes, those 
based on the division of wave front, of which the 
Fresnel Biprism and Mirrors, Billet split lens, 
the Rayleigh interferometer, and all diffraction 
gratings, including echelons are typical ; and those 
based on the division of amplitude where the beam 
is divided by partial reflection at a half silvered 
mirror, there being a point-to-point correspondence 
between the wave-fronts of the transmitted and 
reflected beams, examples of this class are the 
interference effects of thin films and the inter- 
ferometer systems of Jamin, Michelson, Fabry Perot 
and Gehrcke. 

Michelson’s interferometer has been of primary 
importance in both pure and applied physics, 
the basic principle of which was first given as 
the result of the classic studies and now famous 
experimental work of Michelson on the relative 
motion of the earth and the ether in 1881. The 
Michelson interferometer has been applied to 
measure the retardation produced when light is 
passed through the “dark spot” of a soap film, 
the measurement of the angular diameter of the 
stars, and in the determining of the diameter of 
ultra-microscopic particles, and a modification of the 
method has been devised by Gerhardt in order to 
measure the mercury and mastic particles illumi- 
nated in the dark field of a Zeiss cardioid or para- 
boloid condenser. Other applications include the 
systematic analyses of the more important spectral 
lines and in the determination of the number of light 
waves in the standard metre, kept at the Interna- 
tional Bureau of Weights and Measures at Sévres near 
Paris, the red line of cadium being selected as the 
simplest and most homogeneous light source 


é 





and the discussion and examples will be found of | 





available. 
The chapters dealing with the simultaneous 
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division of amplitude and of wave front, together 
with the interference effects with multiple beams 
deserve special notice ; they contain a remarkably 
clear and concise description of the theories, easily 
appreciated by the reader of average mathematical 
attainment, no effect being spared to explain difficult 
and involved scientific phenomena in a truly 
informative manner. 

excellent resumé of 
of interferometry, 
examples chosen for interest and importance. 


the recent applications 


-- aq lear Chane — 





The volume consists of an | 
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apparatus, describing and discussing the funda- 
mental principles, experimental data, and relating 
these to the development of the theory. The 
amount of material which the author has succeeded 
in covering in his 104 pages is remarkable, the whole 
work being impregnated with the modern view of 
the subject. A valuable feature is a list of references 
which appear at the end of each chapter, reference 


| being made to all the principal papers dealing with 


together with representative | the substantial recent advances in interferometry. 
It | The volume will not only satisfy the receptive mind 


presents an accurate account of the present position | of the student, but should stimulate the practical 
of development in interferometric methods and | technologist in the exploration of new fields of 





| 


research. The high standard of production that 
characterises this series of Methuen’s Monographs 
on Physical Subjects is well maintained in this 
volume. 








THE WELLAND SHIP CANAL.—XX. 

THERE are actually eleven vertical lift bridges 
on the Canal, varying between 208 ft. 8 in. between 
bearings, and 232 ft. 10} in. Their leading parti- 
culars are given in Table XII on page 788. All 
are square-built structures, with the exception 
of Bridge No. 13 at Welland, which is skew to 
the extent of 22 deg. 24 min. 30 sec. The other 
bridges are square to the bridge axis, the angle of 
the alignment being adjusted by the piers, on which 
the towers are set askew, the length of the lifting 
span between bearings being designed to suit. All 
these bridges are on the Canal prism, in contrast with 
the rolling lift bridges which (excepting No. 4) are at 
lock structures, where the span is consequently 
smaller. The prism width at water level is 200 ft., 
and the Canal banks slope back so that with main 
‘piers 200 ft. apart, further provision had to be made 
for connection with the bank. The means adopted 


| varied with the site and the type of pier. The 
first main piers built consisted of concrete mono- 
liths with recurved wing walls. These were 
intended to take the main column loads of the 
towers, small abutment or anchor piers being 
provided to the rear. Later, this arrangement 





gave way to main piers of caissons, floated to 
site and filled, with separate abutment piers. 
Both types of piers were described in articles on 
the construction of the Canal. Before dealing in 
detail with a typical bridge, it will be well to point 


| out the small differences between them. 


Bridge No. 2 having been abandoned, the first 
vertical lift bridge, when moving from north to 
south, is No. 5. This is a highway bridge, at right- 
angles to the Canal axis. It is built on the wing 
type of main pier for the tower columns, with 
small abutment piers centred 40 ft. away for the 
back leg. Figs. 946 and 947, annexed show the 
chief features of this bridge. No. 10 is a double- 
track railway bridge, 10 deg. skew to the Canal axis. 
It is also founded on the wing type of main pier, the 
abutment piers being placed to the rear to suit the 
tower base, 48 ft. long. No. 11, a highway bridge, 
is at right angles to the Canal, the distance between 
tower bearing centres being 70 ft. 

Bridge No. 12 is again a highway structure, 
6 deg. skew to the Canal axis. It is built on main 
piers of the wing wall type, with abutment piers 
arranged for rear bearings 72 ft. distant from 
the main column bearings. Owing to the unstable 
nature of the ground here, concrete slab work 
was extended on piles in front of the main pier 
toes, and a slab 5 ft. thick and 30 ft. wide was 
laid between the main piers right across the prism 
bottom. No. 13 is the skew bridge at Welland, 
for which the caisson-type foundation was adopted, 
with abutment ee centred 70 ft. 6 in. away. 
Bridge No. 14 is only 2 deg. skew. For this, caisson- 
type piers were used, the tower base being 60 ft. 
from centre to centre of bearings. Bridge No. 16 
is similar in these respects, and so is Bridge No. 17, 
except that at this site, instability of the banks 
necessitated cutting these back so that the back 
leg piers stand in water, and 72-ft. approach 
girders are provided at both ends. 

Bridge No. 18 is peculiar also, due to the fact 
that instability of the banks developed. The 
bridge axis is skew to the extent of 10 deg. 55 min. 
The main piers, parallel with the Canal axis, are of 
the caisson type, the abutment being land piers 
107 ft. 6 in. away. To span this distance, truss 
girders are provided, the towers rising from and 
being integral parts of these end structures, as 
shown in Figs. 948 and 949, annexed. 

Bridge No. 20 is at Port Colborne. It is a railway 
bridge at a point where the canal runs between 
heavy concrete retaining walls. The tower main 
columns stand on these, pedestal abutment piers 
being placed 40 ft. back for the back legs. No. 21 
is a large highway bridge close by No. 20, and is 
similar as regards foundations. On the west side 
these bridges require a number of small spans to 
carry the connection across the Old Canal channels 
now made into supply channels. 
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The adel clearance ne water level provided 
for shipping in the case of these bridges is 120 ft. 
Bridges Nos. 14 and 16 are duplicates in all respects. 
The lifting span of No. 12 is also identical with 
these, but the towers differ. The other bridges 
vary for reasons given above. Seven are highway 
bridges, three are railway bridges, and one carries 
both a highway and electric railway. Of the 
railway bridges one is a double track, and two are 
single-track, structures. As regards machinery 
arrangements, the bridges fall into two groups of 
7 and 4, of similardesign. In all cases the machinery 
house is carried centrally on the lifting span, and the 
latter is worked by hauling in or paying-out ropes 
carried from the span ends up to the tower head 
and base. 


In addition to the general conditions governing | 


stress allowances, &c., given in the introduction to 
our description of the bascule bridges,* the follow- 
ing conditions were taken into account in the 
design of the vertical lift bridges :—Case I— 
Dead Load only ; span in any position. Case II— 
Wind load only, with span in any position, the 
wind load being taken as 30 lb. per square foot on 
vertical exposed surfaces. Case III—Live load 
only, bridge closed. Further combinations were 
considered as follows :—Case I, plus 25 per cent. 
for impact, together with any stresses from 
machinery. Case I combined with Case II, span 
in any position, but not moving. Case I bridge 
closed, combined with Case III, including incre- 
ments for impact, reversal, &c. Combinations for 
power requirements were on similar lines to those 
for the bascule bridges, except that as wind load 
has very little effect on the power required, the 
unbalanced loads were assumed at 2} Ib. and 7 Ib. 
per square foot of floor plane area respectively 
for the normal time of opening and for twice the 
normal time of opening. 

We have selected for detailed description Bridge 
No. 11, a highway bridge providing a width of 
roadway of 30 ft., the distance apart of the main 
girders, centre to centre, being 34 ft. 6 in. The 
moving span of this bridge is not quite so heavy as 
that of Bridge No. 21 at Port Colborne, and consi- 
derably lighter than the bridges carrying road and 
electric railways, or double-track railways. Never- 
theless, the bridge is a very good example of the 
general type. General drawings of this bridge are 
given in Figs. 950 to 954, Plate XLV, while an 
‘ end view is given in Fig. 955. A good broadside 
is shown in Fig. 976, Plate XLVII, in which the 
lifting span is in the closed position. Fig. 977, on 
the same plate, is of Bridge No. 20, at Port 
Colborne, and shows the span raised. Detail 
drawings of Bridge No. 11 are given on Plate 
XLVI, and pages 789 and 790. The machinery 
house in the centre of the span (Fig. 951, etc.) 
contains winding drums from which wire ropes 
are led to sheaves on the span ends. From these 
sheaves two pairs of ropes are carried up to ter- 
minals at the top of the towers, while others are 
led down and end near the tower base. The 
former are lifting ropes and the latter downhaul 
ropes. The whole span is suspended by counter- 
weight ropes carried from each end up over 14-ft. 
diameter sheaves at the tower heads and down 
to heavy counterweights, moving up and down 
inside the tower framings. The machinery is nor- 
mally operated electrically, current being picked up 
by the lifting span by trolleys running on vertical 
conductors on one of the towers. A_ standby 
petrol engine is provided capable of driving the same 
winding gear in case of need. 

We do not intend to deal in great detail with the 
structural features of the tcwers and span. Figs. 
978 to 985, page 789, show in diagram form the 
main dimensions and disposition of the main panels, 
members, bracing, &c. The main columns are 
of box form, 1 ft. 8} in. by 2 ft. 6} in., the latter 
in the direction of the axis of the bridge, a typical 
section being given in Fig. 986, page 789. The 
towers are spaced so that the centres of the main 
columns are 34 ft. 6 in. apart. The columns are 
built up of a vertical central diaphragm plate, 
$ in. thick, placed across the bridge axis. To 
this are riveted four 8-in. by 6-in. by }{-in. angles, 
and outside these double and treble cover plates, 


. See } page 5 21 ante. 
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y-in. and }-in. thick, 30 in. wide. The box 
section is completed by internal corner angles, 
4 in. by 4 in. by } in., and #-in. cover plates in 
which hand holes are cut. These front and back 
plates extend only up to the portal bracing level, 
above which the columns are stiffened in this way 
only at splices. Horizontal diaphragms are provided 
at about 6 ft. intervals. The back legs of the tower 
frame consist for the most part of double 12-in. 
channels, with flanges facing inwards and spread by 
g-in. lattice bars to an overall width of 1 ft. 8} in. 
The diagonal bracing in the sides and backs of the 
towers are double angles back to back or spaced 
apart by lacing bars. The views, Figs. 955 and 
987, give a good idea of this bracing. At the top 
of each tower is a frame, of which details are given 
in Figs. 956 and 957, Plate XLVI. The principal 
stiffening member of this is a girder 10 ft. 6 in. 
deep, formed of two plates riveted to the back 
and front faces of the main columns, 7.e., 2 ft. 6} in. 
apart. The main columns extend 6 ft. 2% in. 
above these, to support the counterweight sheaves. 
Extending above the girder on each side of the 
centre line, there are further a double section 
column and single section column as shown in Fig. 
956, to make provision for the bearings of two 
sheaves on each side of the centre line. 

On the outside of the main columns of the towers 
are guides for the lifting span. These consist of two 
angles back to back (Fig. 986), the Tee standing 
out 5, in. from the column face. At the base 








and section in Figs. 960 to 962, and in plan in 
Fig. 959. The large gussets extend above the girder 
corner and are fitted with bearings for pairs of 5-ft. 
diameter double-grooved sheaves, in the position 
shown in Fig. 964. These sheaves are mounted on 
fixed 7}-in. shafts, their bosses being fitted each 
with a bush 7$ in. long. They are for the operating 
ropes, as will be explained later. Extending 
from the outside of the top and bottom corners of 
the end posts are two guide arms of 14 in. by 15 in. 
box section. These project beyond the lifting span 
structure as shown in Figs. 959, 960, 964 and 966, and 
embrace the main columns of the towers. On the 
inside they are fitted with guides to correspond with 
the guides on the columns. At the fixed end of the 
span the lower arms are provided with jaw-shaped 
castings, with a 2?-in. gap, allowing } in. play when 
fitting over the centreing castings, with the span 
down. At the expansion end of the span the guide 
is flat, and consists of a casting with a vertical face 
chamfered at the bottom and 9} in. wide. In this 
case, 4 in. clearance is provided when the span 
is down, and } in. in the upper position. At the 
fixed end, the span rests on the shoes illustrated 
in Figs. 988 to 990, page 790. These have 4-in. pins 
giving a bearing 26} in. long. The pins are carried 
on cast-stee] saddles, and the shoes fixed to the 
lifting span are also of cast steel and have tapered 
jaws. At the expansion end, bearings of the types 
shown in Figs. 991 and 992 are provided. In 








these, the fixed bearing is flat, while attached 


TABLE XI. —VERTICA AL L Lirr Barpers. 


Weight of 


width Width Length C. to C, Height Road or Rail 1 isting Span 
|} C. to C. of Tower Load above | 
Bridge. Type. C. te C. of End Span of Normal | o and 
Roadway, of airders. Bearings. | Bearings. Lift Water Level. | ee . 
| _— 
ft. in. ft. in. ft. in ft. in. ft. in. ft. in. short tons. 
No. 5 Highway .. me 20 0 24 0 208 8 40 0 113 6 it 6 1,200 
~ ae Ry. D.T., E. 60 as a 31 6 219 0 48 0 114 6 21. 6 2,245 
ae Highway “ 30 0 34 6 208 14 70 0 108 2 17 6 1,750 
7 ae 20 0 24 0 214 2 72 0 109 8 14 8 1,270 
o a Highw: ay andstr. ry. 30 0 34 6 231 5% 70 Ob8 110 11 15 0 2,300 
re | Highway oe ‘ 20 0 24 0 214 2 60 0 112 6 12 0 1,270 
« a oe 20 0 24 0 214 2 60 0 112 6 12 0 1,270 
"47 | Ry.&.7T.,E.60  ;. — 18 0 215 08 60 0 109 7 16 0 1,160 
ee Highway .. ae 20 0 24 0 218 0 107 6 112 6 12 0 1,400 
ere Ry. 8.T., E.60 _- 18 0 228 10% =, 40 0 114 1 ll 6 1,325 
ae Highway .. ~~ 30 0 34 6 232 104 40 0 115 2 10 6 1,920 





thick, while the limb gradually increases from 
the 1} in. by 5, in. of the double angles, to 23 in. 
by 6; in., in this way bringing the lifting span 
to rest in an exact position. When the lower 
part of the lifting span is thus guided accurately 
to its position of rest, a small secondary set of 
guides, 3 ft. 6 in. long, at about the portal bracing | 
level, also steady the upper part of the lifting span. | 

The lifting span consists of two through ayred | 
of nine panels having a depth of 28 ft. 2} in. at the | 
end posts and 37 ft. at the middle bay. The bottom | 
chords (Fig. 969) are 2 ft. } in. deep by 1 ft. 33 in., | 
and consist of two side plates, % in. thick, four | 
internal angles 4 in. by 33 in. by % in., and lacing 
plates, 2? in. wide by % in. thick. The bowed top 
chords pr of inverted trough form, as shown in 
Fig. 967. 
% in. thick, and the top plate 27 in. wide by % in. 
thick. The latter is connected to the side plates by 
outside 4 in. by 4-in. by 3-in. angles. At the bottom 
edge of the side plates there are also outside 6-in. 
by 4-in. by }-in. angles. Lacing bars, 5} in. wide by 
fs in. thick cross from angle to angle. In the middle 
of the span the top chord is stiffened to take the 
machinery house. The verticals are built up of 
two 15-in. channels facing inwards, and lacing | 











The two side plates are 22 in. deep by | 3 


these are replaced by finished castings of Tee|to the lifting span are segmental castings capable 
section, the back flanges being 8 in. wide by { in. | of rolling round a 4-in. pin carried in bearing shoes 
‘under the bottom chord. Two helical springs 
|centre the rocker when the load is lifted. The 


two parts of these bearings are held together 
by flat steel rings encircling collars formed on 
the ends of the upper and lower castings, the 
collars being held in position by large nuts on 
the end of the 4-in. pins. 

The floor system of the lifting span consists of floor 
beams at all panel points, 4 ft. 64in. deep. A typi- 
cal section is given in Fig. 970, Plate XLVI. The 
beams carry four lines of longitudinal 24-in. joists, 
set to take 9-in. transverse joists at 3 ft. spacing, 
curved to suit the camber of the roadway surface. 
The roadway consists of 5}-in. reinforced concrete 
slab, covered with 1 in. of asphalt. For the tower 
spans the floor system, as shown in Fig. 971, Plate 
XLVI, is similar, except that the end beam between 
the main columns is 5ft.8}in.deep. A longitudinal 
section of both parts is given in Fig. 972. On either 
side a footpath, 5-ft. in the clear, is carried out on 
plate and angle brackets, protection on the outside 
of the Lifting span being afforded by hand railing 
and lattice. The concrete used on the lifting span 
is Haydite lightweight concrete, in which the aggre- 
gate consists of burnt clay, giving for a strength of 
2,000 lb., a weight of 97 Ib. per cubic foot. For 
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bars, except for the end posts and the adjacent | the tower spans gravel aggregate was used for the 
verticals. In.the latter, 20-in. plates and lego The road joints between the lifting 
replace the rolled sections. The end posts are illus- | and tower spans are made with steel expansion 





trated in Figs. 964 to 966, Plate XLVI. They have | | castings. consisting of interlocking combs of tapered 
normally to carry practically only the live load,except | teeth 4} in. long. The teeth are }-in. wide at the 


| when the counterweights are carried on temporary | point and 2 in. at the heel, and the castings are in 


supports for the purpose of replaceing cables, &c. | 5-ft. lengths. 

They are of 24 in. by ¥-in. plates, and 4-in. by| Each end of the lifting span is suspended by sets 
3}-in. by }-in. angles, forming facing channels | of 1{-in. ropes passing over four sets of sheaves to 
connected by inside and outside lattice bars. | counterweights moving up and down in the towers. 
The post is connected with the top chord by two} Each sheave is grooved for 12 ropes. The ropes 
large 2-in. gussets, and between the two top | of a group are clamped together about 10} ft. above 
chords extends the girder illustrated in elevation | the corner of the span. From these clamps the 
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Fig. 970 
SECTION OF INTERMEDIATE FLOORBEAN 
(LIFT SPAN) 






Fig.91. 
SECTION OF END FLOORBEAM AT TOWER COLUMN 
( TOWER SPAN) 
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PLATE XLVII. ENGINEERING, 





VERTICAL-LIFT BRIDGES ON THE WELLAND SHIP CANAL. 


(For Description, see Page 787.) 
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Fic. 976. BripGe No. 11 IN THE CLOSED PosrtTIon. 
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Fig. 977. BripGE No. 20 IN THE OPEN POSITION. 
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PLAN OF FLOOR SYSTEM 


lcable sockets. The three parts of the counter- 
weight are capable of some independent movement. 

They are spaced apart at the top by 12-in. joists 
| fixed to gussets attached to the side suspenders, 
|in contact with rubbing plates l-in. thick let 
‘into the sides of the centre counterweight block, 
eas ;and supported by two 9-in. channels stretching 

| across the block. At each end two alignment chan- 

r a nels are fixed to the central block. These are of 
3 | 12-in. section and are set flanges outwards. They 
. | project far enough on either side of the centre 
te ; | block to overlap the side blocks, the faces of which 
at |are provided with rubbing plates to suit. Jaw 

ry | guide castings are let into the corners of the block 
; nearest the main columns, to run on the legs of 
dy guides formed of angles back to back. Towards 
ea | the ends, 2-in. plates project below the counterweight 
| framing, as shown in Figs. 973 and 974. At each end 

t | there is one such plate on the side frames, the two 
| being 3 ft. 9 in. apart. Below the centre frame there 
& | are two such plates, one in line with each plate of the 
side blocks. These pairs of plates are coupled by 

double 12-in. channels, and from these are suspended 
by 2?-in. pins, heavy compensating chains. The 
chains are composed of single and double links 
pinned together, the former being 8-in. deep, 1 ft. 
10 in. in over-all length, and 43 in. wide. The double 
| links consist of pairs of plates of the same depth, 
‘but 1 ft. 11} in. long and 2 in. thick. The total 
: et | length of the chains is between 68 ft. and 70 ft. They 
. ec ’ are made of cast iron, and the other end is attached 


48 





= 





Var AV NAV AV AVY Wav. © oe 


PR | 


NECTAR 


i 


a eS ETT 







fe a | ae ae 


avaree 


Fe tM 


. 


Pence 


¥ 


Fon “. to the tower back leg framing, as shown in the 
general elevation, Fig. 951. They are provided 
| merely to compensate for the effect of disturbing 
| the exact counterbalance by running the suspension 
|ropes over the sheaves at the top of the tower. 
| The counterweights were built up in place, in the 
|raised position, a temporary flooring on six 30-in. 
joists being provided for the purpose about 59 ft. 
|from the top. The joists rested upon the horizontal 











Fig. 987. 


ropes spread out to cast-steel spacers on the lifting 
girder shown in Figs. 960, 961, and 962, and the 
detail in plan in Fig. 963. Passing through these, 
the eye-socket ends are held by pins in the holes 
shown in the lifting girder in Fig. 960. There are 
three rows of four pins ; four ropes are attached to 
pins in the upper row and four ropes to two sets of 
the four pins on the lower level. 

At the counterweight end, the ropes are also 
clamped together about 14 ft. 5 in. from the ends. 
This is well shown in Fig. 993, page 790. The 
ropes are centred only just clear of one another, 
and the grooves are belled out so that they are at 


Enp View or Bripge No. 14; Roap Gatrs CLOSED. 





| A, A, in Fig. 951, which is a plate girder 4-ft. deep 
| with double 8 in. by 6 in. by # in. angles. 

The counterweight blocks are fitted each with 
once splayed into three sets of four, each set being! two buffers, consisting of 12-in. diameter oak 
attached to a section of the counterweight. The | plungers. Each is fitted to a steel casting; they 
latter is in three parts, each 3 ft. 2 in. thick and_| will only come into action in cases of overtravel, 
31 ft. 8 in. wide for a height of 16 ft. 1 in., with! when the wooden plugs would be forced into the 
a central part 16 ft. 1 in. wide projecting 5 ft. 7 in.| sockets. The counterweights are hollow in the 
below the main mass. The counterweights are of | upper part, each containing two pockets 8 ft. 2 in. 
concrete, reinforced with }-in. hooked bars and con- | long by 5 ft. 103 in. deep and 2 ft. 0} in. wide. 
tain the steel frameworks shown in Figs. 973, 974 and | These are provided with covers and contain balance 
975, Plate XLVI. These each consist of a lattice} blocks as necessary to secure the exact conditions 
girder from which, at 5 ft. 3 in. spacings at each | of balance required. 
end, suspension members extend to the top of| The tower sheaves are steel castings, of 14 ft. pitch 
the concrete, ending in }-in. gussets with stiffeners | diameter, grooved to take 12 ropes each. They 
to give sufficient bearing for 3-in. pins for the! are hollow, the rim having a minimum thickness 
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of 1} in., and the spokes a thickness of 1 in. | rig. 991. ; 
The spokes are ribbed internally so that a section ee ae igs EE Botton Chord Fig. 992. 
through the wheel at these parts consists of facing | eevreson me 0---> | Sk, 
Tees. The boss is 2 ft. 4 in. in diameter, and is | = 
bored to take a 1-ft. 3}-in. diameter shaft, the fits Se ' 
being 5-in. long at each end of the boss. The wheel baoe - Ee ere ¥ a = 
is keyed to the shaft by two 1}-in. by 1}-in. keys at A 1! 
120 deg., in addition to being held by a press fit 3° 
requiring at least 220 tons to force the wheei on the | - ¥ = 
shaft. The journals, 16} in. long by 12? in. in| % or es 
diameter, are cut with oil grooves. They run in| af 3 | 
scraped bearings of phosphor bronze, the caps | fig 
consisting of large oil wells provided with hinged | < as ! 
covers. Each sheave has an independent shaft, | WY |} Se, a 
the length of all being 4 ft. 11} in. The shafts are | ia —-+ i | 
hollow bored. The counterweight ropes are | a roe {ho D. Core Hole 
: g Ne Ne | Through Web 
thoroughly lubricated twice a season by a supply 1 | £1579-0 ug 


; 


of oil fed by gravity from an oil tank on the sheave | 7 : 
heads. From this tank oil flows down a pipe and | | ay 3 
drips from a nipple on to each rope. tesenit----~-— zet-----~ = 
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(To be continued.) 





CHAIN METER FOR COAL OR 
GRAIN FLOW. 


THE growing recognition of the importance of 
systematically recording the weight of fuel burned 
in order to ensure the economical operation of boiler 
plants, has resulted in the invention of a very simple 
but effective apparatus which can be readily fitted to 
existing plants or can be employed in cases where 
considerations of cost and space do not permit the 
installation of the more elaborate weighing or measur- 
ing appliances, which have become an indispensable 
adjunct to large batteries of boilers. The apparatus, 
known as the ** Romer” patent chain meter, is illus- 
trated in Figs. 1 to 5 on the opposite page, and is the 
joint invention of Mr. Roberts and Mr. C. Gummer. It 
is manufactured by Messrs. The Lea Recorder Com- 
pany. Limited, Manchester, who are the sole licensees. 
The principle employed is that of causing a chain 
connected with a counter to be entrained in the mass 
of moving coal or other material passing down a pipe 
or chute. The volume passed is, therefore, equal to the 
product of the distance travelled by the chain and the 
cross-sectional area of the pipe. The chain is, of course, 
endless, and enters and leaves the pipe on sprocket 
wheels at points a suitable distance apart. It is of the 
light, flat-link conveyor type, with projecting fins on 
one face at intervals of about 12 in. The other face, 
which passes over the sprocket wheels, is without fins. 

The method of fitting the upper sprocket wheel is 
shown in Figs. | to 3. It is carried in a hooded bracket 
with the axis in such a position that the end of one 
diameter coincides with the centre of the coal-supply 
pipe, and the other is outside the pipe. The bracket is 
provided with a flange, curved to suit the pipe, to which 
flange is attached a pair of iron straps. The bracket | 
is passed through a slot in the pipe, and is held in place 
by the straps, a method of attachment which will be 
clear from Fig. 5. The sprocket wheel is mounted on 
grease-filled ball-bearings, which are totally enclosed, Fic. 993. Tor or East Tower: BrinvcE No. 5. 
since they are in the coal stream. Reference to Fig. 3 
will show that the wheel is completely protected from . 
the descending coal, so that there is no friction on its Figs. 1 to 3 are also taken from this plant and will be | being approximately the same, regardless of the size 
surface. The apparatus is shown as fitted to the coal- | clear without further comment. of the particles. This principle of a constant relation 
delivery pipes to the hoppers of the mechanical stokers The amount of coal passing is easily found from | between volume and weight is now generally recog- 
on six Babcock and Wilcox boilers in the central power | a figure correlating the counter numbers and the | nised, and is the basis upon which the well-known Lea 
station of Woolwich Arsenal. The details given in | movement of the chain, the weight of coal per cubic foot | coal meters and * Cubi-Meters ” operate. A somewhat 
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different arrangement of counter to that shown in Fig. 3 
is adopted in Fig. 4, which shows the apparatus being 
tested with an ordinary short-link chain against a ‘“‘ Cubi- 
meter”? at the maker’s works. The bottom sprocket 


is situated entirely outside the pipe, as shown in Fig. 5, | 
the hole through which the chain emerges being large | 
enough to enable it pass without friction. Any coal | 
escaping through this hole falls into the stoker hopper | 


and has been, of course, already measured. An inspec- 


tion of the apparatus at work showed that it was very | 


positive in action, and that it was also sensitive, as 
indicated by the freedom of running of the chain when 
there was no coal in the pipe. 
chain meter can be used for all purposes in which loose, 


solid material other than coal is to be measured, for | 


example, coke, grain or gravel for concrete aggregate, 
and its simplicity and the readiness with which it 
can be fitted to existing plant is likely to make a wide 


appeal. 








Test oF A Frre-REsiIstiInG SAFE.—The importance 


of effectively safeguarding valuable and irreplaceable | &c., a pile of loose sheets and a cardboard box were | letter-copying books, were not discoloured. 
books and documents from fire is generally recognised, | placed in the cabinet, the door closed and heat applied | board box showed slight signs of carbonisation. 
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constructed of light steel plates, comprising an outer 
| casing and an inner lining, the intervening space being 
| filled with a fire-resisting material composed of Silocel 
| and a suitable cement. The thickness of the body of 
the cabinet was 3 in. A number of ledgers, documents, 





and, for this reason, a test carried out by the National | by means of eight gas burners in a special testing chamber 
Fire Brigades’ Association, 1, Montague-street, Blooms-| situated on the premises of the Gas Light and Coke 
bury-square, London, W.C.1, on a metal fire-resisting| Company, at Bromley-by-Bow. The test occupied 
cabinet, submitted by Messrs. Chubb and Son’s Lock/| three hours, during which the outside temperature rose 
and Safe Company, Limited, 128, Queen Victoria-street, | to 1,857 deg. F.; on the other hand, that of the interior 
London, E.C.4, is of some interest. The cabinet was/ did not exceed 288 deg. F. At the conclusion of this 








Fie. 4. ExPERIMENTAL INSTALLATION. 


INSTALLATION OF METERS ON BatTeRyY OF BOILERS. 


, very severe test, the contents were found to be intact, 
| only slight discoloration being visible on the edges of the 
pile of loose sheets. The leather bindings of the books 
| were affected on account of the glue being melted out 
| by the heat, but the leaves, together with those of the 
The card- 
All the 
contents of the cabinet were perfectly legible and avail- 
able forreference. The cabinet was accordingly classified 
as affording full protection under the Association’s 
standards of fire resistance. A full account of the test 
is contained in Red Book No. 259, published, price 
2s. 6d., by the Fire Brigades’ Association. 














LABOUR NOTES. 
Tue thirty-second annual report of the General 
Federation of Trade Unions states that during the past 
year, 35,3821. 8s. 10d. was received in contributions 
and entrance fees, compared with 35,5041. 15s. in the 
preceding twelve months, and 9,702/. Os. 9d. from 
other sources, compared with 14,002/. 16s. 11d. In 
Federation benefit, 87,0351. was spent, compared with 
113,5627. Os. 10d., and other outlays amounted to 
10,1771. 6s. 7d., compared with 8,6041. 0s. 2d. The 
reserve fund decreased from 216,403/. 12s. 1ld. to 
164,275l. 1s. 4d. The number of affiliated societies is 
returned as 95, of which 60 are on the higher scale, 
32 on the lower scale and 3 on both scales, and the 
total membership as 515,758, of whom 288,500 are on 
the higher scale, 215,107 on the lower scale and 12,151 
on both scales. 


Mr. Appleton, the general secretary of the Federa- 
tion, mentions that, amongst the subjects considered 
by the Management Committee during the year, was 
the Bedaux system. ‘This system,” he says, 
“attempts to set quantitative values upon human 
physical effort. It claims to measure physical costg of 
production, and to allocate to each unit of production 
its appropriate unit of human energy, and, in the 
strictly scientific way, to ensure payment by results. 
The main objective of the scheme is the reduction of 
productive costs—as these are affected by the human 
factor. The scheme claims to be a scientific one. 
This term is now so loosely used that many people may 
be misled. A scientific scheme is presumably one 
based upon ascertained fact. To be truly scientific, all 
the facts affecting it must have been investigated, be 
understood, and remain reasonably constant. Where 
all the factors involved are in the same category—all 
mechanical or chemical, &c.—these conditions may 
vesult and safe deduction becomes feasible, but when 
factors entirely differ, as do the machine and the man, 
accurate conclusion is made more difficult.” 


According to Mr. Appleton, the Bedaux scheme, as at 
present understood, appears to fall short in important 
particulars. ‘‘ It does not,” he goes on to say, ** appear 
to give appropriate consideration to, or allowances for, 
the variability of circumstances, many of which are 
entirely outside the control of the individual whose 
expenditure of energy is being calculated, and whose 
earnings are being determined in a manner not easily 
understood. The general impression of those who 
have given attention to the subject, is that while the 
number of ‘ B.’s’—the name given to the unit of 
measurement—-demanded, if the initiation costs are to 
be recouped, may be obtained for a day, or a week, 
the rate could hardly be maintained over long periods 
without injuring the bodily and mental health of the 
operative.” 


Mr. Findlay, the general secretary of the United 
Pattern Makers’ Association, states in the Monthly Trade 
Report of the organisation, that in May the number of 
unemployed members increased from 2,619 to 2,660. 
Since the beginning of the year, he adds, there has 
been an increase of 260. The total membership is 
11,235. 


Proposals affecting wages have been submitted to 
the Joint Committee of Light Metals Trade Unions by 
the National Light Castings Lronfounders’ Federation, 
The employers de. ve a reduction of 6s. a week from 
the money bonus of all pieceworkers 21 years and over, 
with a proportionate reduction from the money bonus 
of pieceworkers under 21 years of age; an additional 
reduction of 24 per cent. in the case of bath moulders, 
reducing the existing bonus of 15 per cent. to 124 per 
cent.; a reduction of 4s. a week from the money 
bonus of all time workers other than labourers, with a 
proportionate reduction from the money bonus of 
such time workers under 21 years of age; and a reduc- 
tion of 2s. a week from the money bonus of all 
labourers 21 years of age and over, witha proportionate 
reduction from the money bonus of labourers under 
21 years of age. The reduction: are also to apply in 
cases in which the bonus has been merged in the rate. 
The proposals have already been discussed by repre- 
sentatives of both sides, and a further joint conference 
is to take place on Tuesday next in Glasgow. 


“ J.R..° writing in the June issue of the Electrical 
Trades Union's organ, the Electrical Trades Journal, 
says :—'* Judging from the unemployment returns, it 
is quite evident that the * economic blizzard’ about 
which we hear so much these days, has not yet worn 
itself out. The state of trade can only be still described 


| have the appearance, which it is, no doubt, intended 
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unemployment is not of a local character, but covers 
the whole country. 





The Amalgamated Engineering Union’s Monthly 
Journal states that the financial report for the first 
quarter of the*current year indicates in no uncertain 
manner, the effect which the continued depression is 
having upon the organisation’s finances. During the 
thirteen weeks, 99,299]. was paid in donation benefit, 
or 13,2211. more than in the last quarter of 1930. 
Compared with the corresponding period of last year, 
the increase was 62,279]. ‘‘ Put in another way,” the 
writer says, ‘‘it means that whilst the benefit was 
costing the Union an average of 2,8i8/. per week 
during the March quarter, 1930, the cost for the 
corresponding quarter, 1931, has been approximately 
7,638]. per week.” He adds that the total amount 
paid in respect of the principal statutory benefits during 
the first quarter of the current year was 207,196/.— 
an increase of 22,3721. compared with the preceding 
quarter and of 69,796/., compared with the first quarter 
of 1930. 

Man and Metal, the journal of the Iron and Steel 
Trades Confederation, expresses the opinion that the 
Executive Council is to be congratulated on the 
successful opening of its campaign for the national 
planning and re-organisation of the industry. Each 
of the conferences, it is stated, was attended by 
active representatives of the branches, who welcomed 
the scheme put forward for discussion, and were 
unanimously of the opinion that the proposals were 
of a nature calculated to rehabilitate the industry. The 
public meetings were a ‘‘ huge success,” and the pro- 
posals had ‘‘ a good Press.” ‘‘ Members of Parliament 
—employers too—are taking an interest,” the writer 
goes on to say; ‘‘ further information is being asked 
for, and promises of help are being given. The 
Executive intends to continue the campaign and looks 
for the help and support of every member in a matter 
which is of vital importance to the whole industry, 
employers and workmen alike. Prosperity in the iron 
and steel trades will benefit the whole community.” 


Commenting upon the interim report of the Royal 
Commission on Unemployment Insurance, the Indus- 
triai Review, an official organ of the Trades Union 
Congress General Council says :—‘‘ Resentment is 
sharpened, if anything, by the fact that something 
very like the worst had been anticipated all along; as 
the Trades Union Congress General Council pointed 
out when the Commission was set up, the terms of 
reference were so framed as to give a thoroughly 
dangerous bent to the researches of the Commission, 
and to define the whole question with which it had to 
deal as a problem of ‘‘ economy” rather than as a 
matter of social justice. Even then, the majority 
members might have been expected to feel some 
qualms about offering suggestions so injuriously in- 
different to the interests of the people, to whom the 
problem is something more than a matter of neat 
actuarial calculation—to the unemployed themselves.” 


“To propose,” the writer goes on to say, “ by 
cutting benefits, increasing contributions, and some 
other adjustments, to ‘save’ 40,000,000/. at the 
expense of men, women and children who are already 
enduring privations scandalous to the good name of 
a country which has more millionaires than any other 
country in the world, is in itself an amazing exhibition 
of that inability to grasp the real facts of the industrial 
system to-day which is characteristic of a certain 
type of theorist. In effect, the majority members 
propose to fine the unemployed for the offence of 
being the victims of a system for which they are not 
responsible. Their other proposals—-the imposition of 
a means test for transitional benefit in specified cases 
and the tightening up of qualifications generally— 


that they should have, of adding insult to injury.” 


The Metal Trades Department of the American 
Federation of Labour is organising a widespread 
publicity campaign against all proposals of wage 
reductions. In directing attention to this joint effort, 
and inviting members to support it, the Monthly 
Journal of the International Association of Machinists 
denies that American workers generally enjoy high 
standards of living. ‘* Can anyone say,” the Journal 
asks, ‘“‘ that the textile workers of New England enjoy 
a high standard of living? And their condition, bad 
as it is, is infinitely better than the conditions which 
prevail in the South. How about the soft coal miners 
of Western Pennsylvania, West Virginia, Kentucky 
or other sections where conditions are notoriously 





as very bad in practically every section of our industry, 
with the exception of electricity supply. Returns | 


received from branches show that the incidence of 





‘tion and Chairman of the National Foreign Trade 


bad ? What about the steel industry? Even Mr. 
James A. Farrell, President of the U.S. Steel Corpora- 





Commission, admits that there should be no reduction 
in the already low wage received by the workers in the 
steel mills. How about the tobacco workers in the 
South? Do they enjoy a high standard of living ? 
They do not.” 

The discussions between representatives of the 
Mining Association and representatives of the Miner” 
Federation of Great Britain are to be resumed to-day, 
and afterwards, both sides will meet the Coal Committee 
of the Cabinet. A national delegate conference of the 
Miner’s Federation has been called for Tuesday next. 


The Draft Convention on Hours of Work in Coal 
Mining was adopted by the International Labour 
Conference on Tuesday by 67 votes to 16, the Canadian 
and South African delegates abstaining. According 
to the Geneva correspondent of The Times, the Conven- 
tion applies to all coal mines, and requires that in 
none shall the time spent by any worker exceed 
7} hours a day. Time in the mine is to be reckoned 
from the moment the worker enters the cage door 
in order to descend until he leaves the cage door after 
reascending. Where access to a mine is by an adit 
the entrance to the adit takes the place of the cage 
from the point of view of time. The convention has. 
however, a certain elasticity, and contains clauses 
permitting, in exceptional conditions, work on Sundays 
and national holidays, and also an extension of the 
7? hours to 8} hours when, by agreement between 
employers and workers, certain tasks require this 
extension. In the case of underground coal mines 
60 hours’ overtime annually shall be put at the disposal 
of the undertakings by the public authority, and this 
overtime shall be paid for at not less than 1} times 
the ordinary rate. In the case of underground lignite 
mines, further exceptions permit collective breaks in 
work, not to be included in the time spent in the mine 
and not to exceed in any case 30 minutes in each 
shift. Overtime up to 75 hours annually shall be 
permitted in the lignite mines, and in exceptional 
cases an additional overtime of 75 hours. 


In open hard-coal and lignite mines the provisions 
of the Washington Convention—eight hours a day and 
48 hours a week—are to be applied, and overtime is 
to be limited to 100 hours a year. A clause to which 
the workers’ group attached special importance reads : 
‘* Nothing in the Convention shall have the effect of 
altering national laws or regulations with regard to 
hours of work so as to lessen the guarantees thereby 
afforded to workers.” 


The British Ministry of Labour states that, on June 8, 
the numbers of persons on the registers of employment 
exchanges in Great Britain were 1,844,978 wholly 
unemployed, 643,169 temporarily stopped, and 114,751 
normally in casual employment, making a total of 
2,602,898. This was 27,073 less than a week before. 
Of the total number, 1,923,777 were men, 64,218 boys, 
564,560 women, and 50,348 girls. 


At their resumed conference in London on Wednes- 
day, the executive representatives of the engineering 
trade unions decided to re-open negotiations with the 
Engineering and Allied Employers’ National Federa- 
tion on the subject of the new working conditions 
which the employers have intimated they intend to 
put into operation on July 6. A negotiating com- 
mittee later in the day met Sir Allan Smith, and a 
conference of the negotiating committees was arranged 
for to-day. 

Addressing the annual national Conference of the 

Building Trades’ Federation at Weston-super-Mare on 
Tuesday, Mr. T. Barron, the President, stated that 
with more construction to-day fewer men were em- 
ployed, and the older crafts were being modified and, 
in some instances, replaced. During 1930, the value 
of buildings for which plans were approved by some 
140 local authorities, representing two-fifths of the 
population, was 75,400,000/.—17,000,0007. more than 
in 1924. And that was only a part of the increased 
business. The increase, as a whole, should have 
absorbed the surplus workers, but instead there were 
180,000 unemployed in the best building months of 
the year. Synthetic materials and rationalisation 
processes had created an increasing pool of unem- 
ployed. Nor did wages reflect the increased business. 
Over the same period the operatives had lost a penny 
an hour on wage rates. 
A Bill providing for the introduction of compulsory 
unemployment insurance and the establishment of an 
Unemployment Council and an Unemployment Fund 
was approved by the Liberal Government in Norway 
on May 8, but has been withdrawn by the new Farmers 
Cabinet. 
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ELECTRICALLY-DRIVEN WOOD- 
WORKING MACHINES. 


Tue display of four entirely new machines by « 
single firm at a recent exhibition would seem to indi- 
cate that those who accuse the British machine-tool 
industry of being non-progressive are singularly ill- 
informed as to the actual facts. The firm in question, 
Messrs. Wadkin and Company, Leicester, have given 
attention for some time past to the production of self- 
contained electrically-driven woodworking machines, 
with the object not only of saving floor space, which is 
particularly valuable in woodworking shops, but of 
eliminating overhead structures and thus reducing 
installation charges. Of the four new machines on 
these lines exhibited by the firm we illustrate three in 
Figs. 1 to 6, above, and on page 798. The first is a 
vertical-spindle moulder and shaper, and the other two 
a straight-line cross-cut saw, of which two sizes are 
shown, and a smaller circular-saw bench. 

The moulding and shaping machine is claimed to be 
the first entirely all-British machine with an electrically- 
driven spindle running at speeds up to 6,000 r.p.m. and 
constructed to be suitable for either direct or alternating 
current supply, the latter without the use of a frequency 
changer. The machine will deal with work up to 6 in. 
in depth and has a table 3 ft. by 2 ft. 8 in. in area and 
2 ft. 9 in. high from the floor level. The main frame is 
very heavy and is well ribbed to secure rigidity. It is 
provided with brackets supporting the table close up 
to the front edge and with a base extension which 
gives stability without restricting the operator’s foot- 
room. An opening through the centre accommodates 
a cross-connection between the spindle-housing on one 
side and the motor on the other. The former is well 
shown in Fig. 1, and the latterin Fig.2. In both cases it 
will be noticed that slides are provided in which the two 
parts move together, so that the spindle has a rising 
and falling motion of 6 in. A flexible cable is fitted 
between the contact box and the motor to permit 
of this movement. Raising and lowering is effected by 
a worm and wheel motion, actuated by the handwheel 
seen in the centre of Fig. 2. The lever underneath the 
table in Fig. 1 is the spindle-locking device, which has 
the desirable feature of eliminating the use of tommy 
bars for holding the spindle during the process of chang- 
ing the cutterblocks and tools. 

The cutter spindle runs in heavy type precision ball 
bearings and is furnished with a chuck bored 1% in. in 
diameter. It is screwed externally for securing the loose 
top pieces which are drawn down tightly and held with 
the greatest possible rigidity by a special method. The 
table is provided with three removable rings round the 
spindle. This keeps the opening as small as possible 
when the diameter of the cutter head is altered. The 
openings provided are, respectively, 34 in., 44 in., 7 in., 











and 94 in. in diameter. The drive from the motor to 
the spindle is by means of double vee belts, on which 
the correct tension to give a steady and efficient drive is 
obtained by traversing the motor on a_ horizontal 
slide formed on a bracket projecting from the vertical 
slide, as shown in Fig. 2. The motor, which is of 4 h.p., 
gives two spindle speeds, of 6,000 and 4,500 r.p.m., 
respectively, by means of stepped pulleys, and speeds 
of 3,000 r.p.m. and 4,500 r.p.m., can be obtained, 
if preferred, by interchanging the driving and driven 
pulleys. The type of alternating-current motor generally 
fitted is suitable for two- or three-phase current, of any 
voltage, and either 60, 50, or 40 cycles. With the latter, 
however, the normal spindle speeds are 3,600 r.p.m. 
and 4,800 r.p.m. Direct-current motors for any voltage 
can be fitted. These are mounted in exactly the same 
way as the alternating-current motors. The fences 
are 6 in. deep by 18 in. long. They have fine screw 
adjustment, may be locked by lever handles in any 
desired position, and are quite independent of one 
another. Parallelism is, however, ensured by means of 
projecting spigots which engage with dovetail grooves 
in the table. Adjustable top and side pressure springs 
are provided. 

The straight line cross-cutting saw, of which two 
different sizes are shown in Figs. 3 and 4, operates, as 
its name indicates, in a straight line and not in an arc 
as does the swing saw. It is stated to be both quicker 
in operation and to occupy less floor space than previous 
models, while excelling the ordinary type of swing cross 
saw in rapidity and ease of cutting. Its accuracy is 
such that a second operation of trimming dead to length 
is rendered unnecessary. The machine is made in three 
sizes, viz., No. 1, shown in Fig. 3, which, when using 
an 18 in. saw, will cut 14 in. by 44 in. timber; No. 2 
using the same size of saw, and cutting 20 in. by 44 in. ; 
and No. 3, shown in Fig. 4, which, with a 24 in. saw, 
cuts timber 16 in. by 7 in. The general construction 
is the same in each case, but the two machines illus- 
trated, having been photographed from different sides, 
enable certain details to be seen more clearly. 

The main frame consists of a heavy box-section 
column with a splayed base, and is terminated by a 
bracketed facing to which is bolted a semi-cylindrical 
casting carrying four internal rollers, each of which is 
mounted on a pair of ball bearings. The bearings are 
totally enclosed, and are packed with grease. Two of 
the rollers are capable of very fine adjustment, so that 
even the slightest wear may be taken up. The saw 
is attached directly to the motor spindle, the motor 
itself being secured to the underside of a stiff casting 
having projecting fins, which rest upon the rollers. 
This arrangement gives a very easy traverse to the 
saw; so light indeed that the saw can be operated 
through the cut by the pressure of one finger on 
the handle at the front. The method of construction 


can be readily made out in Fig. 4. The motor 
spindle is mounted on ball bearings. Alternating- 
current motors are shown in the figures, that on the 
No. 1 machine being of 5 h.p., and that on the No. 3 
machine of 8 h.p., the speeds with 50 cycles supply, 
being 2,800 and 1,500 r.p.m., respectively. 

The machine, when used with an alternating-current 
motor, is fitted with an automatic start and stop push- 
button control, situated, as shown, at the front of the 
machine. The contact box is mounted on the frame, 
and a flexible cable connection to the motor is provided, 
to enable the saw to be traversed. The normal control 
for a direct-current motor is a dust-proof hand-operated 
| starter, but an automatic start-and-stop push button 
can be supplied if required. It will be noticed from 
Fig. 3 that both the saw guard and the sawdust hood 
are hinged in the vertical plane, so that the saw is 
fully accessible for sharpening or changing. The 
hood is provided with a nozzle for connection to an 
exhaust system if desired. A saw table is not normally 
supplied with the machine. This can, however, be 
provided by the user to suit his individual require- 
ments, and can be easily and cheaply constructed in 
wood with cast-iron standards. Alternatively, an all- 
metal table with ball-bearing anti-friction rollers can 
be supplied. This is made in two sections, each 8 ft. 
long, and is provided with a fence. Its employment 
facilitates the handling of heavy timber. An auto- 
matic stop bar for repetition work, thus eliminating 
the necessity of marking out, can also be supplied for 
either wood or metal tables. 

The machine shown in Figs. 5 and 6 is a 12-in. 
circular-saw bench, in which the saw is driven, through 
toothed gearing, by a 2-h.p. motor. The motor is 
carried in the frame and is totally enclosed. The gear- 
box is also totally enclosed, and the gears, which have 
ball bearings and machine-cut teeth, run silently in 
an oil-bath. The table is 2 ft. 8 in. by 2 ft. 3 in. in 
area, and the height of the saw above it can be 
adjusted for rebating, trenching, grooving, &c., by 
means of the worm gear seen in Fig. 5, the maximum 
rise and fall of the spindle being 3} in. The maximum 
depth of cut is 3 in., and the maximum distance 
between the saw and ripping fence is 16 in. The table 
extends in front of the saw for a distance of 7} in., and 
is here provided with a dovetailed groove for receiving 
cross-cutting and mitreing fences. The fence, as will 
be seen in Fig. 6, may be traversed across the table, 
and set by means of a scale, while it may be 
moved longitudinally to suit different diameters of 
saw. It may, further, be canted up to an angle of 
45 degrees for bevel sawing, and can be turned over 
out of the way so as to leave the table clear. It is 
14 in. long by 44 in. deep. The saw is exceptionally 
well protected. The cover above the table is adjustable 
both vertically and horizontally, and may be locked in 
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position or turned over when sharpening or changing 
saws. The riving knive is attached to the back of the 
cover, and is curved on its front edge to suit the 
diameter of the saw. The guard below the table has 
a large nozzle opening which, by the draught from the 
saw, discharges the sawdust clear of the front of the 
machine when a collecting system is not used. 


The motor, &c., is carried in a casting having large | 


circular flanges, borne in the sides of the main frame. 
The saw spindle is situated eccentrically to the flanges, 
so that rotation of the casting by the worm gearing 
gives vertichl movement to it. The spindle is 1 in. in 
diameter, and is sufficiently long at the front end to 
take small multiple saws or wobbling saws. The 
saw runs at a speed of approximately 3,650 r.p.m. 
The motor, when supplied for two or three-phase 
alternating current, 40, 50 or 60 cycles, and of any 
voltage, is mounted as just described, but when single- 
phase current is used it is fitted on a bracket attached 
to the frame, and the drive is transmitted by multiple 
vee-belts. A similar arrangement is adopted with 
direct-current motors. This machine is also made in 
a self-contained portable form, transport being effected 
by means of rollers embodied in the base. By means 
of an eccentric lever, the base may be lowered so that a 
stable foundation is assured. 

The last of the four new machines, which we do not 
illustrate, is Messrs. Wadkin’s universal 12-in. sawing 
machine. This can be used for all classes of cutting 
and ripping, and also serves as a high-speed router, 
boring machine, &c., thus forming a tool of general 
utility. 








ELECTRICALLY-OPERATED 
WINCHES. 


Srnce first employed by the Admiralty in 1903, for 
the operation of deck machinery, electricity has been 
used to an increasing extent for this purpose, its pre- 
sent wide application being undoubtedly largely due to 
the development in motor-ships which has taken place 
during the past twenty years. The advantages of 
electrically-driven deck machinery are its efficiency and 
the ease with which it can be controlled by unskilled 
labour. To secure the latter condition combined with 
flexibility and low maintenance costs, has, however, 
involved a considerable amount of investigation and, 
as far as the winches are concerned, has led to the 








development of two main classes of drive. On the 
Continent, the drum-controlled spur-geared winch is | 
largely used on the score of cheapness and efficiency, | 
while in this country the equipment most usually in- 
stalled is contactor-controlled and worm-driven. This, | 
though slightly more expensive in first cost is very | 
silent running, an important advantage on passenger- 
carrying vessels. It is also simple to operate and 
low in maintenance costs. 

These points may be illustrated by referring to the 
silent worm-geared winch manufactured by Messrs. 
Metropolitan-Vickers Electrical Company, Limited, | 
Trafford Park, Manchester, examples of which are 
illustrated in Figs. 1 and 2, on this page. In the 
design of these winches, special attention has been 
paid to obtaining robustness in both the mechanical 
and electrical portions. For instance, small auxiliary 
switches have been almost entirely eliminated and 
the contactors and resistances have been assembled, 
so that each part is easily accessible for inspection or 
adjustment. As shown in Fig. 3, on the opposite page, 
these contactors and the protective relay can be removed 
in one unit from the bed-plate without disturbing the 
settings. The master-controller can also be removed 
from the winch casting in the same way. 

Flexibility of control is obtained by operating the 
master-controller in conjunction with three brakes. 
The first of these is of the automatic magnetic disc 
type, and is mounted on the front end-bracket of the 
motor. It is designed to bring the maximum load to 
rest when lowering at full speed, the value of the latter 
being determined by the setting of the second brake, 
which is of the centrifugal type and is enclosed in a | 
cast-iron case at the end of the worm-shaft. In an 
emergency, the load can also be stopped almost imme- 
diately by a foot brake, the operation of which is | 
assisted by an interlock which switches off the motor 
and causes the magnetic brake to be applied. This 
interlock is in circuit on all but the first notch of the 
controller. The foot-brake can, therefore, be used to 
give creeping speeds with the controller on the first 
notch, the winch then exerting its full load pull, so that 
the cargo can be eased out of the hold. Full appli- 
cation of the foot brake will stall the winch. Further, 
the magnetic and foot brakes can be employed in| 
conjunction for lowering heavy loads under gravity, | 
in which case the magnetic brake controls the braking | 
effort applied, the foot brake being available for an | 
emergency stop. 

For normal hoisting operations the controller is | 
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ELECTRICALLY-OPERATED WINCHES. 


MESSRS. METROPOLITAN-VICKERS ELECTRICAL COMPANY, LIMITED, MANCHESTER. 
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WorM-GEARED WINCH WITH MASTER-CONTROLLER IN BEDPLATE. 
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Fig. 2. 


The lowest curve ‘n this figure indicates the speeds | 
which are obtainable on the earlier notches, these being | 
determined by a discriminating disc contactor which 
is brought into circuit by placing the master-controller 
on its last notch. This movement compresses a spring, 
so that if the operator releases his pressure on the handle | 
the latter returns to the previous notch and the winch | 
then runs at approximately its full-load speed. Fig. 5 
also gives the lowering speeds of the winch, the 
maximum of 450 ft. per minute being controlled by the 
setting of the centrifugal brake, while the intermediate 
values are obtained by placing the handle on the other 
notches. In these positions, a slight regenerative | 
action is set up, which is not, however, sufficient to 
disturb the ship’s auxiliary supply system. 

The master-controller can either be placed above the 
motor and operated directly, as shown in Fig. 2, or in 
the bedplate, when it is operated by aside lever, as shown 
in Fig. 1. The advantage of the latter arrangement is | 
that it is similar to that used on steam winches, and is, | 
therefore, likely to be familiar to the crew. ‘The direc- | 
tion in which the motor revolves is the same as that in 
which the handle of the master-controller is moved. The 
latter also controls the contactors in the bedplate, so | 
that the various operations and the speeds at which 
they are performed are effected in the correct sequence. | 


| The rate at which the contactors work is chosen so 


that the motor cannot be overloaded by too rapid 








interlocks, so that it is, it is claimed, positive, simple, 
and robust. 

The contactors, relays and resistances are mounted 
on a frame, which also carries the master-controller 
when side-lever control is employed. The con- 
tactors are of heavy construction and the operating 
coils, which are connected to form a low-tension 
potentiometer, are of large-diameter cotton-covered 
wire, thus obviating the breakages which often occur 
when fine wire is used for this purpose. The main 


| resistances are of rustless unbreakable steel grid, and 


are housed in the bedplate. Mica is used, wherever 
possible, as an insulating material. The winch can be 
isolated by a double-pole switch, which is worked by a 
lever outside the bedplate close to the driver’s platform. 
It may be added that, if desired, the contactors and 
resistances can be installed in a deck house, the shape 
of the bedplate being modified accordingly. 

The same firm are also constructing spur-geared 
winches, an example of which we illustrate in Fig. 4. 
These are operated by a controller which carries the 
full current of the motor, the acceleration being de- 
termined by the rate at which the handle of the latter 
is moved. Though this means that greater skill in 
operation is required, the winch has the advantage 
that it is flexible in design and can be adapted to give 
the following speed characteristics: A range from 2} to 
1 between full load and light hook, which is obtained 


thrown over to the “full on” position, the maximum | acceleration, this control being effected mechanically | by utilising the series characteristics of the motor, as 


speed then depending on the load, as shown in Fig. 5 ' without the use of sequence switches or electrical | shown in Fig. 7; a range of 5 to 1 by combining 
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Fie. 3. Contactors AND RESISTANCES IN BEDPLATE. 
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these characteristics with a 2 to 1 change gear; and|In the first type, the motor drives a drum through 
a range of 4 to 1, which is obtained automatically | double-reduction gearing. The electrical equipment 
by using a load discriminator, as indicated in Fig. 8. | consists of a drum or cam-operated controller and resist- 


ENGINEERS, MANCHESTER. 





7 
(26206) Weight of Litt in Tous. 


“ENGINEERING” 
Fig. 6. is 





0) Torus Lower. Tons Hoist. 


“ENGINEERING” 


| ances, the latter being housed in a watertight compart- 
| ment in the bedplate, and the former being mounted 
| either alongside the winch or in some other convenient 
| position. As the motor has a series characteristic, so that 
| its speed increases as the load decreases, it is provided 
| with a limiting winding to prevent it from running away. 
The second type of drive only differs from that just 
| described by the addition of a change-speed gear, while 
}in the third the only modification is the inclusion of 
| @ load discriminator, which is housed in the controller 
| case. 
| The speed characteristics of this type are shown 
in Fig. 8. The discriminator can be adjusted to act over 
a range of loads, but is usually set so that half loads can 
be raised at twice the full-load speed. At loads less 
than half load the speed follows the curve marked 
‘* final step of controller.’ It will be seen that creep- 
ing speeds can be obtained on the first notch by apply- 
ing the foot brake and that the winch can be stalled 
while it exerts its full load pull. 

The standard design of this type of winch is equipped 
with both a magnetic disc brake and a foot brake. The 
arrangement of the former is the same as on the 
worm-geared winch, and it can bring the load to rest 
when lowering at 450 ft. per minute. The foot 
brake either acts on the brake drum, mounted on 
the barrel shaft, or can be of the internal-expanding 
type, when it is fitted on an extension of the motor 
shaft and enclosed in a cast-iron case. A centrifugal 
brake can also be fitted when desired. The foot brake 
is connected by lips to an interlock switch in the con- 
troller, so that the circuit is opened directly the pedal 
is pressed down. 

The Metropolitan-Vickers Electrical Company have 
also developed a booster system of control which, it is 
claimed, gives very close speed regulation and enables 
the motor to be stalled while exerting its full pull for all 
controller positions. This is adapted for driving wind- 
lasses and capstans, though it is, of course, slightly more 
costly than the arrangements described above. When 
applied to winches, it enables a 4 to 1 speed increase 
from normal full-load hoisting speed to light-hook 
hoisting speed to be obtained, while the motor will 
stall automatically at some predetermined overload. 
Contactors, relays and main resistances are eliminated 
and regenerative control can be provided, so that any 
load can be lowered at any speed up to the maximum. 
The equipment consists of a motor-generator, the 
driving motor and suitable control gear. The motor 
of the motor-generator is a constant-speed shunt- 
wound machine and is connected across the line. The 





armatures of the generator and driving motor are 





connected in series, the two fields being wound to 
give the correct speed characteristics. As will be seen 
from Fig. 6, the speed decreases rapidly with increasing 
loads, and the motor will stall even with the controller 
on the last step. The curves on the left show the 
lowering speeds obtainable when this system is employed 
for operating winches. Compared with contactor con- 
trol, it has the advantages that the stalling effect is 
gradual and that the motor will speed up again as the 
load decreases. 


CONTRACTS. 


Messrs. THE PULSOMETER ENGINEERING COMPANY, 
LIMITED, Nine Elms Iron Works, Reading, have received 
an order for the supply and erection of pumping plant 
for the City of Chester Sewage Works. The plant com- 
prises three 15-in. and three 12-in. centrifugal pumps. 
When all the pumps are in operation the combined deli- 
very will exceed 28,000 galls. per minute of screened 
sewage, against a head of about 50 ft. 

MEssrks. YARROW AND Company, LIMITED, Scotstoun> 
Glasgow, have secured, from the Portuguese Government, 
the order for four torpedo-boat destroyers. They are all 
to be twin-screw, 322 ft. in length, and have a guaranteed 
speed of 36 knots. The propelling machinery will com- 
prise turbines, working in conjunction with Yarrow water- 
tube boilers equipped with Yarrow superheaters and air 
heaters. The steam pressure will be 400 lb. per square 
inch. Two of the ships and their machinery are to be 
entirely completed by Messrs. Yarrow, at Scotstoun. 
The hulls of the other two will be built, under the super- 
vision of Messrs. Yarrow, at the works of Messrs. Sociedade 
de Construcgoes e Reparagoes Navaes, Lisbon, the 
machinery being supplied by Messrs. Yarrow from 
Scotstoun. 





TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number given being quoted in each case. 

Motor Accessories.—-A firm at Buenos Aires desires 
to be placed in touch with British manufacturers of 
motor (Ref. No, GX. 10,496.) 

Vacuum Pumps.—-The supply, erection, operation 
and maintenance of two vacuum pumps and electric 
motors for the South West Tablelands Water Supply. 
The Public Works Department, New South Wales; 
August 31. (Ref. No. G.X. 10,506.) 

Air-Lift P umping Plant, d-c.-—The supply and delivery 
of air-lift pumping equipment, air receiver and valve 
work, motor-driven compressors, booster pumping plant 
and high-level reservoir oil-engine driven generating set 
and accessories, water-cooling and softening plant, oil- 
fuel storage tank, transformer switchgear and cable work. 
The Indian Stores Department, Simla; July 6. (Ref. 
No. G.X. 10,497.) 

Licence Plates and Badges. 
plates and badges. The 
South Africa; August 14. 


accessories, 


The supply of licence 
Town Council of Brakpan, 
(Ref. No. G.X. 10,505.) 


NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

The Engineering Position.—Leading structural engi- 
neering firms in the North-Western area report a con- 
tinuance of the recent improved inquiry, and are hopeful 
that there will be a definite —— trend in the com- 
paratively near future. Messrs. Edward Wood and 
Company, Limited, of the Ocean Ironworks, Trafford 
Park, Manchester, who hope shortly to be able to return 
to full normal working, have further strengthened their 
order book with an instruction from Messrs. Crosville 
Motors, Limited, for the erection of a large motor-omni- 
bus garage at Birkenhead, entailing the use of 200 tons 
of steel. At Preston, Messrs. T. Blackburn and Sons, 
Limited, are engaged on a number of important orders. 
The directors of Messrs. Craven Brothers (Manchester), 
Limited, engineers and machine-tool and crane makers, 
announce that fresh capital is required for extensive 
shops and in the development of new types of machine 
tools. Messrs. The Lancashire Dynamo and Motor 
Company, Limited, of Trafford Park, Manchester, are 
engaged on the construction of 900 motors required in 
connection with an electricity change-over scheme at 
Athens. The Brymbo Steelworks, near Wrexham, have 
been closed down owing to trade depression. 


Resistance to Employers’ Proposals.—At a meeting of 
Manchester and district shop stewards and officials of 
engineering establishments, a resolution was unanimously 
adopted protesting against the ultimatum of the 
employers and resolving to offer determined resistance 
to their proposals of June 4. It was further recommended 
that the national executive should give notice to cancel 
the agreement containing provisions for dealing with 
disputes at present existing between employers and the 
unions. 


CHANGES OF AppDREss.—Dr. W. Rosenhain, F.R.S., 
has now opened an office at 39, Victoria-street, London, 
$.W.1, and has commenced to practice as a metallurgical 
econsultant.—-On June 22, Messrs. Editorial Services, 
Limited, are moving to extensive offices at The 


more 
Field House, off Chancery Lane, London, E.C.4, 
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BOOKS RECEIVED. 


Intermediate Mechanics. Statics and Hydrostatics. 
D. HumpHrey. London: Longmans Green 
Company. [Price 10s. 6d. net. ] 

The Mechanical Properties of Wood. By GruoRGE A. 
Garratt. New York: John Wiley and Sons, Inc. 
London: Chapman and Hall, Limited. [Price 
17s. 6d. net. | 

Agricultural Machinery. By J. 
New York: John Wiley and Sons, Inc. London: 
Chapman and Hall, Limited. | Price 17s. 6d. net.] 

Elastic Energy Theory. By J. A. VAN DEN Brock. New 
York: John Wiley and Sons, Inc.; London: Chap- | % 
man and Hall, Limited. [Price 22s. 6d. net. | 

Directory of Paper Makers of Great Britain and Ireland, 
1931. London: Marchant Singer and Company. 
|Price 5s. net. | 

Department of Scientific and Industrial Research. Forest 
Products Research. Bulletin No. 9. Home-Grown 
Pitprops. London: His Majesty’s Stationery Office. 
| Price 2s. net. | 

A Laboratory Manual of Electrochemistry. By Dr. Ericu 
Mutter. Translated from the fourth edition. By 
H. J. T. Ellingham. London: George Routledge and 
Sons, Limited. [Price 15s. net. | 

Incorporated Swansea Exchange. 
Report, 1929-1930. Swansea : 
| Price 3s. 6d.] 

Handbuch fiir Eisenbetonbau. 
briicken. By Proressor Dr. J. MrevAN and Dr.-Ing. 
Tu. GesTEescH!I. Fourth edition, revised. Berlin: 
Wilhelm Ernst und Sohn. [Price 6-60 marks. ] 

State of Illinois. Division of the State Water Survey. 
Bulletin No. 30. Laboratory Studies of Sludge Diges- 
tion. By A. M. Buswett and 8. L. NEAvVE. Urban 
Illinois State Water Survey. 

Ingeniorwidenskabelige Skrifter No. 24. The Jet-Wave 
Rectifier. An Account of its Constructional Develop- 
ment during the Years 1919-1929. By JuL HartTMANN, 
Copenhagen: Danmarks Naturvidenskabelige Sam- 
fund. [Price 30 kr.] 

Department of Overseas Trade. KEconomic Conditions in 
Denmark, February 1931. Report. By H. H.CassEtts, 
London: His Majesty’s Stationery Office. [Price 2s. 
net. | 

Department of Overseas Trade. Economic Conditions in 
Poland, 1930. Report. By R. E. Kimens. London: 
His Majesty’s Stationery Office. [Price ls. 6d. net.] 

Canada. Department of Mines, Branch No. 719. Investi- 
gations of Mineral Resources and the Mining Indusiry, 
1929. Ottawa: Department of Mines, Mines Branch, 

A Manual of the Slide Rule. Its History, Principle and 
Operation. By J. E. THompson. London: Chapman 
and Hall, Limited. [Price 5s. net. ] 

Motor Manuals. Vol.1. Automobile Engines in Theory, 
Design, Construction, Operation, Testing and Main- 
tenance. By ArtHUR W. JupGr. Second and revised 
edition. London: Chapman and Hall, Limited. 
| Price 4s. net. | 

University of Michigan. Enginecring Research. Bulletin 
No. 18. The Surface Decarburisation of Steel at Heat- 
Treating Temperatures. By W. C. Jominy. Ann 
Arbor: University of Michigan. [Price 1 dollar. | 

Canada. Department of the Interior. Topographical 
Survey. Bulletin No. 63. The Aneroid Barometer 
and Altimeter. Their Characteristics and Use in 
Mapping. By R. H. Fretp. With an Appendix. 
The Field Use of the Aneroid Barometer. By G. C. 
CowrEeR. Ottawa: Department of the Interior. 
Surveyor General’s Office. [Price 10 cents. ] 

Congrés International de Mécanique Générale. Vol. ILI. 
Hydraulique, Instruments de Mesure, Divers Procés- 
Verbaux des Seances du Congrés. Liége: Institut de 
Mécanique. 

Illustrated Encyclopedia of Motorcar Parts and Technical 
Terms. London: Offices of The Motor. [Price 6d. 
net. | 

Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1346. The Application of the 
Method of Operators to the Calculations of the Disturbed 
Motion of an Aeroplane. By L. W. Bryant and D. H. 
Witurams. [Price 9d. net.}| No. 1363. Maximum 
Lift in Closed and Open-Jet Tunnels. By F. Brap- 
FIELD and others. [Price Is. net.] No. 1364. The 
5-ft. Open-Jet Wind Tunnel, R.A.E. By F. B. Brap- 
FIELD. Frice ls. net. London: His Majesty’s 
Stationery Office. 

Kesselbetrieb Sammlung von Betriebserfahrungen. 
by VEREINIGUNG DER GROSSKESSELBESITZER. 
edition. Revised. Perlin: Julius Springer. 
18 marks. | 

British Chemical Abstracts Index, 
Bureau of Chemical Abstracts. 

Untersuchung von Automobilkihlung 
kuhlen). By Dr.-InG. Kart DEHN. 
Verlag, G.m.b.H. [Price 5 marks. | 

Der Zund und Verbrennungsvorgang in Kohlenstaubmotor. 
By Dr.-Ing. Wotrram WENTZEL. Berlin: V.D.1. 
Verlag, G.m.b.H. [Price 5 marks. | 

Materials Handbook, By GrorGe S Brapy — Second 
edition. London: McGraw-Hill Pubiishing Company, 
Limited. [Price 25s. net.] 

Il Cemento Armato. Vol. LU. Applicazioni nelle 
Costruzioni Civili ed Industriali. By L. SANTARELLA. 
Third edition, revised. Milan: Ulrico Hoepli. 
| Price 68 Lire. } 

The Journal of the lustitute 
1930. Edited by G. SHaw 
of the Institute. 

Department of Overseas Trade. 
Kingdom Trade Mission to Egypt. 
1931. London: His Majesty's 
| Price ls, 6d. | 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade—Requirements still fail 
to absorb fully the small production of Cleveland pig iron. 
Sales are practically confined to direct business between 
makers and home users, merchants still being pre- 
cluded from dealing with principal home consumers. 
No improvements are reported in the demand from over- 
seas. A little business has been put through with firms 
in Scotland, but only, it is understood, by accepting alto- 
gether unremunerative prices, as Continental iron and 
Indian iron, as well as products of other home-producing 
areas, are supplying pig consumers north of the Tweed at 
low figures. Midland iron is competing successfully 
not only in neutral markets, but in this district where it 
is being increasingly used. Deliveries to Tees-side firms 
are coming forward steadily. Ironmasters refuse to lower 
the fixed figures that have ruled for Cleveland pig for 
some months past, for home trade, though customers press 
persistently for price concessions, quotations remaining : 
No. | grade, 61s. ; No. 3 g.m.b., 58s. 6d. ; No. 4, foundry, 
57s. 6d. ; and No. 4 forge, 57s. 

Hematite,—East Coast hematite quotations are not 
definitely fixed, and values are rather markedly weaker. 
Stocks are increasing at a somewhat disquieting rate, 
and the outlook is not at all encouraging. In this branch 
also, second hands are prohibited from underselling pro- 
ducers in home markets, and export business is difficult 
to effect in face of the comparatively low prices accepted 
for foreign iron. Makers are unwilling to name below 
the basis of ordinary qualities at 63s, but customers claim 
they can readily cover their needs on slightly lower 
terms. 

Foreign Ore.—Business in foreign ore is practically 
unheard of. The nominal price of best rubio remains 
at 15s. c.i.f. Tees. 


Blast-Furnace Coke.—Supply of blast-furnace coke is 
very plentiful, and demand is light. For early delivery 
of Durham good average qualities, to users in this district, 
15s. 3d. is named. 

Manufactured Iron and Steel.—There is absence of new 
feature of moment in manufactured iron and steel. Plants 
making constructional steel have a fair amount of work to 
execute, and departments producing railway requisites 
have a few contracts to complete, but branches engaged 
on material for the shipyards are urgently in need of speci- 
fications. The demand for sheets is still disappointing. 
Principal market quotations stand : Common iron bars, 
101.; best bars, 101. 10s.; double best bars, 117.; treble best 
bars, 11/. 10s, ; packing (parallel) 81. ; packing (tapered). 
107. ; iron and steel rivets, 111. 5s.; steel billets, (soft), 
51. 15s. ; steel billets (medium), 6/. 12s. 6d. ; steel billets 
(hard) 7/. 2s. 6d, ; steel ship plates, 8/7. 15s. ; steel angles. 
81. 7s. 6d.; steel joists, 81. 15s.; heavy sections of steel 
rails, 8/7. 10s, for parcels of 500 tons and over, and 9/. for 
smaller lots; fish plates, 12/. 10s.; black sheets (No. 24 
gauge), 8/. 5s.; and galvanised corrugated sheets (No. 
24 gauge), 101. 5s. to 101. 10s. 

Scrap.—Prices of all kinds of scrap are easy. Borings 
are 22s.; turnings, 25s. ; light cast iron, 32s. 6d. ; heavy 
cast iron, 42s. 6d.; machinery metal, 44s. ; and heavy 
steel, 37s. 6d. 








LEecTURES IN TROPICAL HYGIENE.—The next series of 
eight lectures and demonstrations on tropical hygiene, 
intended for men and women outside the medical profes- 
sion ge are proceeding to the tropics, will be given by 
Lt.-Col. E, F. Stammers at the London School of 
Hygiene pot Tropical Medicine, Keppel -street, Gower- 
street, W.C.1, from July 6 to 10 next. These courses of 
instruction, in addition to providing simple rules for 
guidance in regard to preparation for life in the tropics 
and personal hygiene, will also embrace a short account 
of some of the more common diseases, with advice in 
regard to measures of protection against them, and some 
guidance in simple methods of self-treatment. The 
fee for the course is one guinea, and full particulars may 
be obtained from the secretary of the school, at the 
address given above. 


THE Society OF CHEMICAL INDUstRY.—The p 
gramme of the jubilee celebrations and fiftieth annual 
meeting of the Society of Chemical Industry, to be held 
in London from July 13 to 19, has recently been issued. 
The president, Sir Harry McGowan, will open the 
Chemical Plant and Research Instruments Exhibition 
at the Central Hall, Westminster, London, 8.W.1 at 
11.30 a.m., on July 13. The President will deliver his 
presidential address in the Royal Academy of Music, 
Marylebone, at 10.30 a.m., on July 14. At 7 p.m., at 
a reception in the Salters’ Hall, St. Swithin’s lane, E.C.4, 
Dr. G. Engi will deliver an address on ‘** Recent Develop 
ments of the Society of Chemical Industry in Basle.” 
Dr. H. Schicht will also speak, At 9 p.m., a lecture on 

‘Dust Explosions ’’ will be given by Professor R. V. 
Wheeler at the ae Office Industrial Museum, Horse- 
ferry-road, 8.W.1. The annual dinner will take place in 
the Great Contral Hotel at 7 p.m., on July 15. At 
10.30 a.m., on the following day, Dr. H. Sérensen wil 
give an address on ‘‘ Hydrogen Ion Concentration,” 
in the Leathersellers’ Hall, St. Helen’s-place, E.C.3 
Also at 10.30 a.m., meetings for the reading and dis- 
cussion of papers, presented by overseas members and 
others, will be held in the Regent Room and in the Mary- 
lebone Room, Great Central Hotel. The afternoons, 
evenings, and the whole of July 17 and 18, will be devoted 
to receptions, excursions and visits to works and places 
of scientific interest. The oftices of the Society are at 
Central House, 46, Finsbury-square, London, E.C.2. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—The position of the local steel and 
engineering trades tends neither to improve nor become 
worse, and the majority of sections are merely marking 
time. While order books are in a somewhat depleted 
condition, manufacturers maintain a spirit of optimism, 
and express the opinion that rock-bottom has been 
reached, and that improvement cannot long be delayed. 
The raw and semi-finished steel trade, one of the most 
hadiy-hit sections, has undergone little change. Sixty 
per cent. of the furnaces in this area continue out of 
commission, while related departments are operating at 
greatly reduced capacity. Among these departments 
are mills, forges, and press shops. The scrap market is 
in a stagnant condition. Considerable quantities of 
scrap materials are on offer, but great difficulty is being 
experienced in finding purchasers, and at the same 
time obtaining a remunerative price. At present, 
basic-steel scrap is realising about 40s. a ton, as against 
60s. a year ago, and 70s. in 1929. Business in high-class 
steels also shows a slight falling off, and this is reflected 
in the reduced demand for steelmaking alloys. Latest 
quotations are as follow: Siemens acid-steel billets, 
91, 2s. 6d.; hard basic billets, 87. 2s. 6d. to 8l. 12s. 6d. ; 
medium-hard basic billets, 6. 12s. 6d. to 7l. 2s. 6d. ; 
soft basic billets, 6/.; Derbyshire foundry pig-iron, 
63s. 6d.; Derbyshire forge iron, 60s. 6d.; crown iron 
bars, 10/.; iron hoops, 12/.; steel hoops, 9/. 10s. to 
91. 15s.; ferro manganese, I1/. 5s.; soft wire rods, 
7l. 10s.; basie-steel scrap, 40s. The heavy engineering 
trades are experiencing great difficulty in maintaining 
plant at present capacity. Keen competition from the 
Continent is responsible for local makers of railway 
rolling-stock requirements only booking a_ limited 
amount of the business in circulation. Output of 
hollow forged boiler drums is maintained at a steady 
level. Ship steel is a disappointing line, shipyards being 
only moderately employed. Electrical apparatus is in 
vrowing demand. Power development schemes are 
responsible for the absorption of a large tonnage of 
locally-made products, 


Yorkshire Coal Trade.—The general condition 
is a shade firmer. Improvement has been maintained 
on export account. Home trade does not come up to 
expectations. Industrial fuel continues to disappoint, 
and no improvement can be expected until the iron 
and steel trades are operating at increased capacity. 
The house coal market is somewhat erratic. Stocks at 
sidings are beginning to accumulate, but the general 
demand is about the average. Only a limited amount 
of business is passing in cokes. Foundry and furnace 
sorts are quiet, but last week’s quotations are maintained. 
Gas coke is steady, and is realising 23s. to 25s. per ton 
f.o.b. at the Humber ports. Quotations :—Best branch 
hand picked, 24s. 6d. to 25s. 6d. ; Derbyshire best bright 
house, 19s. to 20s.; best house coals, 18s. 6d. to 20s. ; 
screened house coal, 17s. to 18s. ; screened house nuts, 
I4s. 6d. to 15s.; Yorkshire hards, 15s. to 16s. 6d. ; 
Derbyshire hards, 15s. to 16s. 6d. ; rough slacks, 8s. 6d. 
to 9s. 6d.; nutty slacks, 6s. to 7s. 6d.; smalls, 4s. to 
5s. 6d. 





South 


PERSONAL,—As already announced on page 680 ante, 
the working arrangement between Messrs. Marryat and 
Scott, Limited, 75, Clerkenwell-road, London, E.C.1, 
and Messrs. John Bennie, Limited, Moncur-street, Glas- 
yow, S.E., has now been terminated by mutual consent, 
and, as a result, Messrs. Howard Marryat and Murray D. 
Scott automatically retire from the board.—Major H. 
Waymouth Prance, who for the past nine years has been 
London manager of Messrs. Relay Automatic Telephone 
Company, Limited, at Marconi House, Strand, W.C.2, 
has now joined the staff of Messrs. Radio Central 
Exchanges, Limited, 37, Walbrook, London, E.C.4, 
as chief engineer and contract manager.—-Sir Edward 
Davson, Bart., has been elected Chairman of the British 
Empire Producers’ Organisation in succession to the 
late Lord Melchett.—Sir Francis lEstrange Joseph, 
who was a member of the United Kingdom Trade Mission 
to South Africa, has accepted membership of the Overseas 
Trade Development Council.—Messrs. Robert Hudson 
Limited, Leeds, have appointed Mr. F. Theakston to 
their board as director in charge of their London branch, 
Suffolk House, Cannon-street, E.C.4. 


THe INSTITUTION OF MINING ENGINEERS.—-The ninety- 
third general meeting of The Institution of Mining 
Engineers will be held at Manchester from July 8 to 10. 
The business sessions will take place, at 11 a.m. and 
2.15 p.m., on July 8, in the College of Technology, Sack- 
ville-street, Manchester. The papers to be presented 
comprise, ** The Candle-Powers of Safety Lamps before 
and after Underground Shifts,” by Dr. T. D. Jones and 
Mr. C, E. Morgan; ‘‘ Comparative Photometric Tests of 
Miners’ Electric Hand Lamps,” by Professor W. H. 
MeMillan; ‘‘The Flame Safety Lamp: the Use of 
Reflectors,” by Professor R. V. Wheeler and Mr. D. W. 
Woodhead ; ‘History of the Coal-Oil Industry,’ > by 
Professor H. Briggs ; and * Roof Control in the Arley 
Seam, No. | Pit,” by Mr. R. Faulkner. On July 9, 
visit will be paid to Barton power station and to the 
works of Messrs. Metropolitan-Vickers Electrical Com- 
pany, Limited. The annual dinner will be held at 7.30 
p.m. at the Midland Hotel, Manchester. Visits to 
Cronton Colliery and to the Mersey Tunnel Works have 
been arranged for Friday, July 10. Members are 
reminded that their reply forms should be in the hands of 
the Secretary of the Institution, Cleveland House, 225 


225, 
City-road, London, E.C.1, not later than June 24, next. 
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NOTES FROM THE NORTH. 


Guascow, Wednesday. 


Scottish Steel Trade.—The past week has not brought 
forth any improvement in the state of the Scottish 
steel trade, and producers are still very short of speci- 
fications. Inquiries are fair, but makers are not very 
optimistic of results of a satisfactory nature yet awhile, 
The black sheet makers are once again exceedingly 
quiet, and much broken time exists. For galvanised 
sheets the demand is of very small dimensions, and 
Belgian producers are managing to pick up quite a fair 
proportion of the orders coming on to the market. 
Prices on the whole have been maintained and the 
following may be taken as the current quotations :— 
Boiler plates, 10/. 10s. per ton; ship plates, 8/. 15s. per 
ton; sections, 81. 6d. per ton; black steel sheets, 
4 in., 71. 10s. per ton; and galvanised corrugated sheets 
(No. 24 gauge), 11/. 7s. 6d. per ton, all delivered at 
Glasgow stations. The latter are quoted at 107. 10s, 
per ton for export. 


Malleable-lron Trade. 


da. 


The West of Scotland malle- 
able-iron trade continues in a very lowly state, and a 
full week’s running is very difficult to obtain. Orders are 
scarce, and inquiries are not encouraging. The re-rollers 
of steel bars find conditions very similar and keen com- 
petition exists all round. Market quotations are as 
follow :—‘‘ Crown” bars, 10l. 5s. per ton for home 
delivery, and 9/. 15s. per ton for export; and re-rolled 
steel bars, 6. 5s. per ton for home delivery, and 61, 2s, 6d. 
per ton for export. 


Scottish Pig-Iron Trade.-A dull tone still prevails 
in the Scottish pig-iron trade and there seems to be 
little prospect of the current depression passing away for 
some time. Imports from India continue and the 
outlet for local brands is so limited that the output of 
the six furnaces now in blast is fully ample to meet all 
demands. The recent reduction in prices has not 
brought out much, if any, new business. The following 
are the market quotations :—Hematite, 70s. per ton, 
delivered at the steel works ; foundry iron No, 1, 73s. 6d. 
per ton, and No. 3, 7ls. per ton, both on trucks at 
makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, June 13, only amounted to 287 tons. Of that 
total, 272 tons went overseas and 15 tons coastwise. 
During the corresponding week of last year the figures 
were 296 tons overseas and 25 tons coastwise, making a 
total shipment of 321 tons. 


Clyde Shipbuilding..-The contract has 
signed, and all arrangements made between Messrs. 
Yarrow and Company, Limited, Scotstoun, and the 
Portuguese Government, for the four torpedo-boat 
destroyers referred to recently. Two of these destroyers 
will be built and fitted out with machinery at Scotstoun, 
while the hulls of the other two will be built at Lisbon, 
under the supervision of Messrs. Yarrow, who will supply 
all the necessary machinery, etc., from their works at 
Scotstoun. Each vessel will be 322 ft. in length, will be 
twin-screw and have a guaranteed speed of 36 knots. 
The propelling machinery will be turbines working in 
conjunction with the Yarrow latest patent water-tube 
boilers equipped with Yarrow superheaters and Yarrow 
airheaters. Special attention is being paid to the 
ventilation of living and working spaces to ensure the 
maximum comfort for the crew during service in tropical 
waters. The steam pressure to be adopted is 400 lb. per 
square inch, which is similar to that of the Yarrow 
boilers designed by the builders for the Empress of 
Britain and many other large liners, thus making for a 
very high efficiency. Each vessel will be of the latest 
Yarrow design, and will embody the most modern ideas 
for the disposition of armament and anti-aircraft guns, 
and be equipped with all recent developments for wire- 
less communication, submarine signalling, echo sound- 
ing, and direction finding. 


now been 





AERIAL SURVEYING IN CANADA.—In connection with 
aerial surveying operations, upwards of 103,000 photo- 
graphs were taken by machines of the Royal Canadian 
Air Force during 1930. The work is being conducted 
on behalf of the Topographical Survey Section of the 
Dominion Department of the Interior. 


British PRODUCTION OF P1IG-LRON AND STEEL. — 
The number of blast furnaces in operation, at the end 
of May, was 80, a net increase of two since the beginning 
of the month. The pig-iron produced during May 
totalled 346,500 tons, compared with 323,200 tons in 
April, and 614,500 tons in May, 1930. The May output 
of steel ingots and castings amounted to 435,100 tons, 
compared with 397,400 tons in April, and 691,900 tons 
in May, 1930. We are indebted to the National Federa- 
tion of Iron and Steel Manufacturers, Caxton House, 
Tothill-street, London, 8.W.1, for the above data. 


Sr. NAZAIRE CATASTROPHE MESSAGE OF SYMPATHY.—~ 
A message of sympathy has been sent from the Institu- 
tion of Naval Architects, London, to L’Association 
Technique Maritime et Aéronautique, Paris. This read : 
‘Distressed at St. Nazaire catastrophe, please convey 
deepest sympathy, Council and members, Institution 
of Naval Architects, Dana.”’ The following reply was 
received: ‘‘Sommes profondément touchés de votre 


télégramme sympathie & l’occasion de la catastrophe 
maritime de Saint-Nazaire, vous remercions trés vive- 
ment, 


vous prions d’exprimer toute notre gratitude a@ 





Bourges. 


votre conseil, 





INSTITUTION OF MUNICIPAL AND County ENGINEERS. 
Eastern Districts: Thursday, June 25, 11 a.m., Ford 
Motor Company, Dagenham. Joint Meeting with Insti- 
tution of Sanitary Engineers and the Surveyors’ Institu- 
tion, Essex Branch. Description of Dagenham Works. 
‘**Concrete Roads in Dagenham,’’ by Mr. T. P. Francis. 
** Pile Testing,” by Mr. F.C. Lloyd. ‘* Housing Develop- 
ments in Dagenham,” by Mr. A. E. Stickland. 


Optica Socrety.—Thursday, June 25, 7.30 p.m., 
Imperial College of Science and Technology, South 
Kensington, 8.W.7. “ Reflection Factors of Photographic 
Papers,” by Mr. C. Dunbar. ‘‘An Application of the 
Photo-Electric Cell to a Comparison of the Efficiencies 
of Photographic Shutters,’’ by Mr. J. S. Anderson. De- 
monstration of the ‘‘ Anumbra Prism Ophthalmoscope.”’ 


Royat Soctety or Arts.—Friday, June 26, 4.30 p.m.. 
John-street, Adelphi, W.C.2. Indian Section. ‘ The 
Ganges Canal Hydro-Electric Scheme: A System of 
Rural Electrification,’’ by Mr. W. L. Stampe. 








NOTES FROM THE SOUTH-WEST. 


CARDIFF. 


The Coal Trade.—In spite of the possibility of trouble 
over the working hours question, there is no pressure 
for supplies of Welsh coal. Supplies to the railways 
and also to Italy have been accelerated, shipments to 
Italy having been raised from 34,550 tons a fortnight 
ago, to 97,270 tons in the past week, as a result of 
which, the total exports were raised by 54,000 tons to 
420,390 tons. The general demand for coal, however, 
remains very restricted, and colliery owners are more 
or less compelled to rely on contract commitments for 
the clearance of current production. Relatively, large 
descriptions are fairly well placed, but smalls of all 
classes continue in such abundance that banking is 
still necessary to clear loaded wagons. The diminished 
trade has also caused the Marketing Association to decide 
to reduce further the output quota for the September 
quarter by 5 per cent. 

A Dwindling Trade.—Since the 7}-hours day came 
into operation in the coal mines, the export coal trade 
of South Wales has steadily declined in volume, but the 
average selling prices have advanced. This might be 
regarded as satisfactory, were it not for the fact that 
the contraction in trade has meant displacing thousands 
of miners, while the advance in selling prices has been 
more than counter-balanced by increased production 
costs which has meant the loss of numerous orders, large 
and small. With a 7-hour working day threatened in 
July, the outlook is anything but encouraging, for with 
costs already too high successfully to meet foreign com- 
petition, a further increase will certainly mean less 
trade and more unemployment. A Russian order for 
100,000 tons of coal delivered over three months has 
gone to Silesia at 1s. 6d. per ton less than British prices, 
with nine months credit, and the Latvian State Railway 
contract for 100,000 tons has also gone to Poland, 
while the Buenos Ayres Electricity Works order for 
125,000 tons of sized coal has been placed with Germany. 
Meanwhile, the coal export trade of South Wales in May 
totalled only 1,473,191 tons, which was 53,000 tons 
below the quantity handled in April, and 592,000 tons 
less than was despatched in the corresponding month 
of a year ago. Compared with April, the average selling 
price was increased by 6d. per ton to 18s. 8d. f.o.b., but 
this advance was entirely due to the value of anthracite 
clearances being raised by 7$d. to 24s. 10d., as bitu- 
minous prices fell by ld. to 17s. 24d. per ton. Shipments 
of anthracite, owing to the seasonal trade with Canada, 
were raised by 60,600 tons to 263,637 tons, but of bitu- 
minous coals, reduced by 113,700 tons to 1,209,554 tons. 
The improvement in the anthracite traffic was reflected 
in clearances from Swansea being increased from 219,016 
tons to 247,746 tons, and at Port Talbot from 103,699 
tons to 139,925 tons, while the contraction in bitu- 
minous exports was responsible for a reduction in ship- 
ments at Cardiff, from 944,216 tons to 831,648 tons, and 
at Newport, from 259,270 tons to 253,872 tons. 


, Wednesday. 


Iron and Steel.—Exports of iron and steel goods in the 
past week amounted to 13,823 tons, or nearly 3,000 tons 
more than in the preceding six days. Shipments of tin- 
plates and terne-plates were increased, from 3,879 tons 
to 4,426 tons, of black-plates and sheets, from 366 tons 
to 1,386 tons, and of other iron and steel goods, from 
6,092 tons to 7,768 tons, but of galvanised sheets reduced, 
from 753 tons to 244 tons. 








INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS. 
—tThe Richard Pickering Gold Medal and prize, awarded 
annually by the Institution of Municipal and County 
Engineers, has this year been gained by Mr. H. E. Fitz- 
gibbon, municipal engineer, Nairobi, Kenya, for his 
paper, ‘““ New Town-Planning Legislation, with a View to 
Including Built-Up Areas and Facilitating Procedure.” 


INSTITUTION OF HEATING AND VENTILATING 
ENGINEERS.-—The summef meeting of the Institution of 
Heating and Ventilating Engineers will be held at 
Harrogate from June 22 to 24 next. At 9.45 a.m. on 
June 23, Mr. A. F. Dufton will read a paper on “* Radiant 
Heat: A Contribution to the Study of the Heating of 
School Buildings.”” The meeting will be held in the 
Hotel Majestic. The afternoon of June 23 and the 
whole of June 24 will be devoted to motor tours in the 
surrounding country. The offices of the Institution are 


THE 








at 12, Russell-square, London, W.C.1. 
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CIRCULAR SAWS WITH SELF-CONTAINED DRIVES. 


CONSTRUCTED BY MESSRS. WADKIN AND COMPANY, ENGINEERS, LEICESTER. 


(For Description, see Page 793.) 
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35 and 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of wr readers to 
the fact that the above is our SOLE ADDRESS, 
and — no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 

TELEGRAPHIC {‘‘ ENGINEERING,” WESTRAND, 

ADDRESS LONDON. 
TELEPHONE NuMBER—TEMPLE BAR 3663 
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“SUBSCRIPTIONS, HOME AND FOREIGN. 
‘* ENGINEERING ” ‘may be ordered from any 


newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six or 
three months, pro rata), payable in advance :— 


For the United Kingdom ........................ £3 5 0 
For Canada— 
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For all other places abroad :— 
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Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
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When foreign subscriptions are sent by Post Office 
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ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than First Post on Thursday. In consequence 
of the necessity of going to press early with a 
portion of the edition, alterations for standing 
advertisements should be received 10 days '|- 
previous to the day of Publication. 
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No. 3414. 


THE ELECTRICITY COMMISSIONERS’ 
REPORT. 


But a little time ago it was the practice of the 
daily Press, which presumably represented the 
conviction of those who directed it, to assume that 
the inauguration of the grid would lead to a remark- 
able cheapening of the retail cost of electricity in 
this country. The subject is now usually referred 
to in a somewhat more instructed way, and appar- 
ently the lay mind has now realised that distribution 
costs form an important item in the price the 
consumer has to pay. The matter affects the small 
user more than the large, and is but another illus- 
tration of the divergence between the prices of raw 
materials and manufactured products which is such 
an unsatisfactory feature of the day. This state of 
affairs is unfortunate in all its aspects, but a particu- 
lar illustration of the way in which it is affecting 
trade activity and leading to unemployment is 
furnished by the electric-supply industry. The 
report of the Electricity Commissioners for the 


Vou. CXXXI. 





| year ending March 31, 1930, which has just been 


published, shows that the domestic load increased 


| by a greater percentage than the traction, power or 


| public-lighting loads, in the period covered by the 
| teport. There is no doubt that the domestic load 
'is at present the most promising field for develop- 
| ment, and anything that can be done to bring retail 
| costs of this service more nearly into proper relation 
| with wholesale prices would react very favourably 


Bloemfontein, Durban, and ‘various branches and book- | both on the manufacturing and supply sides of the 
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electrical industry. 

The report shows that the total number of units 
| generated in the year under review was 10,400 | 
‘million, as compared with 9,323 million for the | 





year ending March 31, 1929. It is to be feared 
that the present year is not likely to show a similar 
advance, and in view of the state of industry even a 
year ago the improvement shown, although encour- 
aging and satisfactory, is a little surprising. It 
can but illustrate the increasing application of 
electricity in all directions, rather than an over- 
all increase in industrial activity. There was 
not only an increase in the domestic load, but 
actually also an increased demand for power. . 
The gross consumption, in fact, increased in all four 
of the scheduled categories, domestic, public 
lighting, traction, and power. The domestic load 
showed the greatest percentage increase, as we 
have said, from 2,036 million units in 1928-29 to 
2,344 million units in 1929-30. The units sold for 
power in the corresponding periods were 4,927 million 
and 5,408 million, respectively. When the position 
of the shipbuilding. cotton, and other of our leading 
industries is considered, it is evident that the 
figures given could only represent a tithe of the 
potential demand even a year ago. Comparison 
with other countries on a consumption per head 
basis is apt to be misleading, as the abundance of 
coal in this country gives the consumer a choice of 
attractive alternative fuels for heating and cooking— 
a choice which does not exist in some countries 
with which comparison is made. There is no doubt, 
however, that the domestic consumer is strongly 
attracted by the cleanliness and convenience of 
electricity for these purposes. 

At the present time, any marked expansion in this 
direction is effectively prevented by the high cost 
per unit in many localities, and by the high propor- 
tion of the charges that the consumer is usually 
expected to bear for the installation of power 
points. In addition, the first cost of electrical 
apparatus is high, and if the alternative of hiring the 
plant from the power supply company be adopted, 
the hire rate is apt to appear excessive. All these 
are but aspects of the high retail charges to which 
we have referred. The problem of increasing the 
domestic load is thus bound up with distribution 
charges and manufacturing costs of the apparatus, 
and in the ultimate, depends on the ability of the 
country to strike a fairer balance between profit 
and loss in industry. 

The period under review in the report is some- 
what exceptional, in that it covered the opening of 
six important new generating stations, those of 
Chadderton, Hams Hall, Portishead, Deptford, 
Kearsley, and Lochaber. These stations gave a 
net addition to the plant capacity of the country of 
326,250 kw., out of a total addition to the plant 
capacity of 798,455 kw. The Barking station of the 
County of London Electricity Supply Company is 
still the largest in the Kingdom, with a capacity of 
237,500 kw., and the progress that has yet to be made 
is indicated by the existence of over 200 stations, 
having a capacity of less than 1,000 kw. each. 
It is not possible, or even desirable, to eliminate 
all these stations, as, in an isolated district, a small 
local station may be more economical than a 
supply taken from a long special transmission line, 
but many of them are in densely-populated areas, 
and it is only a matter of time before they are 
eliminated. 

The report includes an analysis of the types of 
prime mover and generating plant installed in all 
stations, from which it appears that steam-turbine 
plant, with an aggregate installed capacity of 
6,294,902 kw., represented 95-38 per cent. of the 
total. The remainder is made up of reciprocating 
steam plant, 122,146 kw.; oil-engine plant, 75,483 
kw.; gas-engine plant, 16,160 kw.; and water- 
power plant, 91,534 kw. As compared with the 
position at the end of 1928-1929, there was an 
increase of 762,950 kw. in the amount of steam- 
turbine plant, a decrease of 16,660 kw. in recipro- 
cating steam plant, an increase of 43,326 kw. in 
water-power plant, and an increase of 4,152 kw. in 
oil-engine plant. These figures are much what 
might have been anticipated, and the increases and 
decreases probably represent future tendencies 
fairly accurately. The only serious rival to the 
steam turbine for electrical, power generation 
throughout the world is natural water resources, 
and these are particularly limited in the British 
Isles, while being generally wanting in the 
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neighbourhood of the principal industrial centres. 
Such resources of this kind as remain untapped are 
certainly not of sufficient magnitude to cause any 
appreciable migration of industry to their neigh- 
bourhood, and while Kinlochleven and Lochaber 
will not remain isolated instances of the utilisation 
of water power on a considerable scale in Great 
_ Britain, no large developments in this direction 
can possibly be anticipated. Although heavy-oil 
engines have limitations for electrical-power gen- 
eration, they have an important place for isolated 
stations and for dealing with peak loads ; they must, 
however, always be dependent on sources of fuel 
supply which are iargely out of control, and one 
of the arguments against them is that the supply 
of fuel might be entirely cut off in case of war, 
all available resources being required for the Navy. 
The complete dependence of the latter service on 
imported oil fuels is causing concern to some 
strategists, and the situation would be further 
complicated if there were a large demand for oil 
for electrical generating stations. It is, of course, 
always possible that the position may be altered 
by the successful commercial production of oil from 
coal, but the results achieved in this direction to 
date do not justify undue optimism. 

It is impossible to attempt any detailed analysis 
of the Commissioners’ Report, as it is a volume of 
over 600 pages, and attention must be confined to 
one or two further points of interest. Of the total 
plant installed at the end of 1929-1930, 95-54 per 
cent. was for alternating-current supply. The 
direct-current plant thus represents only 4-46 per 
cent. of the total, but the existence of this plant 
is by no means so unimportant as the figure would 
indicate. The total plant capacity was made up 
of 2,193 units, and of these, 1,014, or nearly half, 
were for direct-current supply. These units are 
widely spread, and although they only represent 
a total of 294,162 kw., they supply a large 
number of small users whose installations will 
have, sooner or Jater, to be changed over for an 
alternating-current supply. Of the 500 generating 
stations included in the return, no less than 215 
venerated direct current only, and a further 105 
venerated both direct and alternating current. 
As regards the frequency question, the generation 
of alternating current in the period under review 
was carried out by authorised undertakers at 
12 different frequencies, the accepted standard 
frequency of 50 cycles per second being the pre- 
dominating one, and in vogue at 266 generating 
stations. The other principal frequencies of 25 
cycles and 40 cycles were employed in 19 stations 
and 10 stations, respectively. Of the total alter- 
nating-current plant installed, 4,823,525 kw., or 
76-5 per cent., was 50 cycle three-phase ; 294,904 kw., 
or 4:7 per cent., 50 cycle single or two-phase ; 
while the remainder was made up of 751,745 kw. at 
25 cycles, 354,876 kw. at 40 cycles, and 81,014 kw. a 
other frequencies. As compared with the position 
at the end of 1928-1929, there was an increase of 
738,552 kw. in the amount of 50-cycle plant 
installed, and a net increase of 51,525 kw. in the 
amount of non-standard plant. 

The report, on the whole, may be regarded as 
decidedly encouraging, and indicates that the 
work of pushing on the construction of the grid is 
proceeding satisfactorily. The figures given relate 
exclusively to authorised undertakings providing 
public supplies. To obtain a complete measure of 
the extent of electrical development in the country, 
it would be necessary to take account of the supplies 
utilised by railway and tramway authorities and 
derived from their own stat’ons, and also of the 
large number of private generating stations estab- 
lished by collieries and other industrial undertakings. 


— 


FUME AND GRIT EMISSION FROM 
FURNACES. 

ALTHOUGH the subject is in no way specifically 
the concern of alkali or chemical works, much infor- 
mation on the question of grit and dust emission from 
pulverised-fuel fired boilers is contained in the 67th 
Annual Report on Alkali, &c., Works, issued by H.M. 
Stationery Office. In the previous report reference 


was made to complaints of grit and dirt issuing from 
the chimneys of the Synthetic Ammonia and Nitrates 














Company’s power station at Billingham, and the 
new report states that the inspectors of the Ministry 
of Health have kept closely in touch throughout 
the year with the development there. The prob- 
lem, it will be remembered, was considered very 
fully in the Ministry of Transport’s interim report, 
which related specially to the new power station 
at Battersea. The Billingham station consists of 
two main units, one unit containing six Thompson 
boilers and the other of eight International 
boilers. The emission of grit and dust has caused 
a considerable amount of inconvenience to the 
local residents. The problem is one which was 
difficult to anticipate as the installation of pulver- 
ised-fuel units on such an extensive scale was 
unprecedented in this country. Extensive research 
work has been carried out in order to prevent or 
minimise the nuisance. Initially, attempts were 
made by building expansion chambers interposed 
between the boiler and the chimney, the chambers 
being provided with a spray system which washed 
the flue gases. After considerable expenditure and 
extensive trials, the expansion chamber method 
was abandoned as a practical solution to the problem, 
and, as the result of further investigations, the 
company have now installed several units of a 
patent washer system, which depends for its opera- 
tion on the impinging and adhering of the dust 
particles on wetted surfaces. Mechanical and 
constructional difficulties have presented them- 
selves, but it is anticipated that these will be 
successfully overcome in due course. The washer 
plant consists of a battery of tubes inserted in the 
chamber through which the gases pass, water is 
caused to run up the tubes and overflow in a thin 
film over the outer surfaces. The boilers are not 
at present in full commission, but it is believed that, 
even at full load, the washers will operate satis- 
factorily and overcome the difficulties caused by the 
emission of grit. 

A further development has taken place in this 
connection, a proposal having been made to utilise 
a similar type of washer for the elimination of 
sulphur oxides from the boiler flue gases at an 
electric power station, with the suggestion, as a 
result of the researches carried out at the instigation 
of the Government Chemist’s Committee, that the 
introduction of some form of alkali into the washing 
water would be necessary in order to effect a high 
percentage removal. The problem of the treat- 
ment of large volumes of gases from the power 
stations now in course of erection in this country is 
becoming increasingly important, particularly in 
regard to the removal of the sulphur compounds 
from the flue gases. The successful solution of this 
problem is of importance not only from the economic 
standpoint of the destruction of. vegetation and 
plant life in the vicinity, but also from the atmos- 
pheric pollution and national health standpoint. 
Progress continues to be made towards the solution 
of a most difficult problem in connection with smoke 
abatement in the heat treatment of high-grade steels, 
an industry which is so largely concentrated in the 
Sheffield area. In this type of work, the essential 
feature is to avoid surface scaling and decarburisa- 
tion, which entails the maintenance of a reducing 
atmosphere within the furnace, thereby causing the 
emission of smoky fumes. Much research work has 
been carried out on the subject and up till the present, 
the most promising feature is the rapidly extending 
use of gaseous fuel. There is a possibility that coal 
gas could be used as the source of heat for a large 
number of the steel heat-treatment processes, but 
so far the price of such gas has mitigated against 
its more general application in this direction. In 
the event of the Bills now before Parliament being 
passed, relating to the construction of a gas network 
system for the Sheffield district, it is anticipated 
that coal gas will be available for manufacturing 
purposes at a price which would be competitive 
with the present use of raw coal, and probably an 
attractive proposition for general industrial purposes. 

Recently, owing to the fact that the Alkali 
Department have on several occasions been ap- 
proached for advice on smoke-emission problems, the 
Chief Inspector makes some general observations 
on certain conclusions which have been reached in 
connection therewith. A great deal of smoke is 
emitted from chimneys which could be reduced to a 








very large extent by the application of a more skilful 
technique and care in general stoking operations. 
Some form of mechanical stoking is advocated, the 
logical development suggested being the use of 
pulverised fuel. Boiler plants which are called 
upon to supply widely varying and rapidly changing 
demands for steam, are often sources of troubles 
due to smoke which are difficult to deal with in a 
satisfactory and efficient manner. Frequently the 
capital expenditure involved in modification is an 
obstacle. Dealing with the conditions attached to 
the use of oil as a fuel, it is stated that it is now 
being employed quite extensively for the purposes 
of steam raising, distillation and smelting, and, 
with some experience, this fuel can be employed 
with a minimum of smoke emission even during 
the difficult period of starting up. 

The problem of dust arrestment is further con- 
sidered in connection with cement works. In two 
works in the North of England, the gases are passed 
through dust-arrester plants of the cyclone type with 
highly satisfactory results. Ata third works, experi- 
ments are in progress in applying various types of 
arresters with a view to retaining the dust in the 
kiln itself, and a considerable improvement in the 
condition of the neighbourhood concerned has been 
effected. Reference is made to the extensive re- 
searches, and large-scale experiments carried out 
by the Associated Portland Cement Manufacturers 
relating to the economic advantages of dust reten- 
tion in the kiln rather than dust arrestment outside. 
The usual method of deposition of the dust in 
chambers is generally unsatisfactory due to the in- 
adequacy of the size of chamber; there is experi- 
mental evidence that the fine dust will not settle 
when the velocity inside the kiln exceeds 3 ft. per 
second. 

Electrostatic methods of dust arrestment and 
deposition at cement works have found no practical 
application in this country up till the present, which 
is somewhat remarkable since such methods have 
found extensive use in the United States. The 
method in general use in this country involves 
the suspension of a series of chains at the wet end 
of the kiln. This method has been further investi- 
tigated, and it appears that the best results under 
practical conditions are obtained by suspending a 
series of chain curtains at close intervals round the 
periphery of the kiln, and in the majority of cases, 
at least one-third of the total length of the kiln is 
so chained. This system is in use at nearly all of 
the works of the Associated Portland Cement 
Manufacturers. Experimental results have shown 
that the most efficient system yet devised, so far 
as dust removal is concerned, consists of a high- 
pressure water-spraying system, arranged so as to 
subject the gases to an intensive washing and scrub- 
bing treatment. The dust is effectively removed 
from the gases, but, unfortunately, experience has 
shown that the process results in serious corrosion 
of the tower and flues which renders the industrial 
application of the process impracticable. Last year’s 
report referred to the fact that there were three zinc 
smelting works which allowed the sulphur dioxide 
they produced to pass into the atmosphere. These 
works have now ceased operations, which means 
that all the available sulphur in the zinc blende 
which is roasted as a preliminary to the production 
of spelter is now treated and converted into sul- 
phuric acid. The report contains a table of consider- 
able interest relating to the amount of zinc blende 
roasted in recent years, with a comparison of the 
quantity of acid produced therefrom. This table 
shows that, in the year 1922, 92,818 tons of zinc 
blende were roasted with the production of 16,340 
tons of 100 per cent. sulphuric acid, the average 
sulphur converted being 21 per cent. In the year 
1929, with 118,355 tons of zinc blende roasted, and 
90,124 tons of sulphuric acid produced, the average 
sulphur converted was 90 per cent. The percentage 
conversion of sulphur over recent years is repre- 
sented by a continuously rising figure, beginning 
with 21 in 1922, as stated, reaching 38, 43, 59 and 
61 in succeeding years, and becoming 90 in 192%. 
As stated by the Chief Inspector, ‘ the improvement 
shown in these figures is a matter of gratification. 
not only because the sulphurous gases are prevented 
from escaping into the atmosphere, but also because 
they are converted into a saleable product.” 
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THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


THE thirty-sixth Annual Convention of the 
Incorporated Municipal Electrical Association took 
place this week at Scarborough under the presi- 
dency of Mr. A. J. Fuller, Borough Electrical and 
Consulting Engineer, Fulham. About 1,100 mem- 
bers and visitors were present, the attendance being 
one of the largest yet recorded in the history of 
the Association. Although a reception was held by 
the President and the Mayor of Fulham on Monday 
evening, June 15, the first formal gathering took 
place in the Spa Ballroom on Tuesday morning, 
June 16, when a civic welcome was offered by the 





Mayor of Scarborough, Alderman J. W. Butler, | 


JP: 

After thanking the Mayor for his welcome, the 
President delivered his address, in the course 
of which he said that, although the 1926 Act 
would enable the country to be more advantage- 
ously supplied with electricity than under the old 


}innate conservatism ; 
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stated that by doing this a saving of 1s. 8d. per ton 
in the case of pulverised fuel firing, and of 1s. 4d. 
per ton in the case of mechanical stoking could be 
effected, while in a station using 2,000 tons of 
pulverised fuel per day the flue-dust leaving the 
boilers could be reduced from 224 tons to 4 tons. 
It was a great pity that legislation could not be 
introduced making it compulsory for all coals 
brought to large towns to be washed in this way. 
Domrstic ELectricity SUPPLY. 

A paper on “ Home Service by Electricity from 
the Consumers’ Point of View,” was then presented 
by Mr. E. E. Hoadley, who said the question why 
every householder in Great Britain living in a house 
rented at over 201. per annum, and by which cables 
were laid, did not make use of electricity for all the 
essential domestic services had exercised his mind 
for some time. The reasons from the consumer’s 
point of view seemed to be: Want of knowledge ; 
fear of the cost; inability to face initial outlay ; 
and vested interests. The 





arrangements, there were one or two points IN| remarkable ignorance, which existed among lay 


connection with it that had very much exercised | 
the Association. Suppliers of electricity in bulk | 


naturally felt that they ought to get as high a| 


price for their product as possible, while the pur- | 


men and lay women, about the practical possi- 
bilities of electricity in the home was a real obstacle, 
and must be overcome by the right sort of pro- 
paganda. <A great deal of the high cosi idea rested 


ae | 
chasers wanted to obtain it as cheaply as they | oy very slender foundations, but a suitable two- 


could, in order to be able to compete with local or | 
private plant in their area. He felt certain, how- | 
ever, that when the construction of the grid was 
more advanced there would be no reason to complain 
of the price of the supply. 
serious difficulties were arising in the case of under- 
takings situated in the areas of power companies, 
and who must obtain their supplies through those | 
bodies, as the present policy of the latter was to 
obtain the maximum possible price. Such under- 
takings were, therefore, being advised to have a 
clause inserted in their contracts subjecting the | 
prices to revision as soon as the grid supplies were | 
available. | 

The most serious obstacle, which the Central | 
Electricity Board would have to overcome in the 
near future, was that of capital charges on the 
transmission lines. In his view, the cost of these 
lines should have been pooled, instead of which 
an undertaking which was served by a long line 
would have the capital charges of that line added | 
those already agreed upon for the particular load | 
supplied. The effect of this would be to prevent | 
the undertaking competing with local factories of 
any size having their own plant, and entirely to cut 
across the idea of giving a cheap and abundant 
supply to everybody. Progress that might have 
been made with the domestic load would also be 
stultified. It was only right to refer to the wonder- 
ful activity of the Central Electricity Board during | 
the past twelve months, although their work had 
been hampered by the difficulty of obtaining sites 
for sub-stations. This difficulty was, in fact, 
general, and he himself almost despaired of acquir- 
ing land for that purpose in his area. The acquisi- 
tion of compulsory powers would mean interfering 
with the rights of the individual, and he was, 
therefore, afraid that the solution of the problem | 
was a long way off. 

After referring to the considerable advance that 
had been made in the use of electricity for domestic 
purposes the President dealt with the problem of 
eliminating sulphur from the flue gases. It was | 
fairly obvious that legislation which at present | 
compelled the employment of some means of sulphur | 
extraction in new stations would before long be | 
applied to all the larger selected stations. There | 
had been, and probably would be, great agitation | 
against the erection of power stations in crowded 
areas, but the result of the experiments made by his 
own undertaking, the London Power Company 
and other investigators, showed that sulphur could 
be economically and successfully eliminated. The 
sulphur content of British coals varied from 0-8 
to over 3 per cent., and much could be done towards 
its removal by making the employment of proper | 
washing plant at the pithead compulsory. This | 


would reduce the tonnage of coal shipped, and | 





| with scale. 





part tariff combined with hire and hire purchase | 


schemes, and backed up by good service, would 
generally induce the consumer to proceed. Innate 
conservatism was very difficult to deal with, and the 


On the other hand, | ame applied to vested interests, which were especi- 


ally acute in small towns. 

The consumer could be interested in the service 
by means of the electric iron, which was one of the 
most satisfactory pieces of apparatus from that point 
of view, after which other services such as cleaning, 
room heating, hot water supply, cooking and 
refrigeration could be offered. As regards cleaning, 
the initial cost of the equipment was out of all pro- 
portion to the revenue obtained, but most con- 
sumers who started with one fire could be induced 
to extend their use until practically all the heating 
was done electrically. The modern housewife 


'oreatly appreciated the cleanliness and ease of 


control of the electric cooker, though she was not 
prepared to pay a great deal for these advantages. 
The cost of energy and the hiring rates must, there- 
fore, be low, and the same applied to the supply of 
hot water. The number of “ all-electric ’> consumers 
was increasing, and very few complaints about the 
cost were received. 

Opening the discussion, Mr. J. K. Brydges said 
that undertakings, especially those in non-industrial 
areas, must prepare for the domestic trend by 
providing suitable tariffs, and by educational 
work. Asa result of this policy, the consumption 
in Eastbourne had increased from 15,000,000 units 
to 19,000,000 units in twelve months. They were 
installing cookers at the rate of 500 per annum, 
and had connected 160 water heaters in one vear. 
With regard to the latter, the water at Eastbourne 
was very hard, and trouble had been experienced 
This, however, had been overcome by 
setting the thermostats, so that the temperature 
of the water did not exceed 175 deg. F. Though this 
meant some sacrifice of efficiency, it was well worth 


‘hile from the point of view of maintenance. They | : : : 
while from the ] : | represent in each case the maximum stresses to which 


had been supplying electricity for water heating 
during off-peak hours at one-third of a penny per 
kw.-hour. 
able to continue to do this now that a supply 
was being taken from the grid, owing to the form 
of the Central Electricity Board’s tariffs. 

Mr. B. Standring said that he could not agree 


| with the author that the very smallest houses were 


of little use as consumers. In particular, they 
provided a field for the smaller cooker on which, 
with electricity at ld. per unit, a dinner for three 
or four persons could be cooked for 14d. 

Mr. A. E. McKenzie stated that in Wimbledon 
they had arranged with the Education Authority 
to instal cookers at half the usual rates, and for 
teachers to attend demonstrations of this equipment 
during school hours. The development of the 


It was doubtful whether they would be | 





| 
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takings who took their supply from the Central 
Electricity Board simply could not afford to 
encourage the all-electric house. Unlike the author, 
he had never been able to make out a case 
for the electric heating of schools, but he agreed 
that the cost of electric cooking could be more 
easily reduced by the employment of proper utensils 
than in any other way. 

Alderman W. Hebden considered that the great 


, Obstacle to electric cooking was the housewife’s 


fear that something would go wrong. In Shore- 
ditch the bulk of the houses were let out in two or 
three room tenements, in which the coal and coke 
range had largely been replaced by the gas cooker. 
Inherently there was no reason why these cookers 
should not in time give way to the electric cooker if 
the tariff was suitable. At present such a household 
during the winter spent 5s. per week on coal and 3s. 
a week on gas. This expenditure could be diverted 
to electricity with advantage both to the housewife 
and to the undertaking. It was mainly a question 
of devising a suitable cooker and to concentrate on 
the middle class house alone, as suggested by the 
author, was to neglect possible developments. 

In the evening those attending the convention 
were received at the Spa by the Mayor and Mayoress 
of Scarborough. 

(To be continued). 


THE AMERICAN IRON AND STEEL 
INSTITUTE. 

Ar the meetings of the American Iron and Steel 
Institute, which were held in New York in the last week 
of May, a number of papers reflecting progress in the 
United States, but of much wider interest, were read. 
We give abstracts of them below. 





SHIPBUILDING AND STEEL PRODUCTION. 


In the introductory remarks to his paper on “ Ship- 
building and its Relation to the Steel Industry,” Mr. 
H. Gerrish Smith gave some interesting information 
on the early history of shipping. This illustrated how 
much earlier British shipowners adopted new ideas 
than their confréres in the United States. The tran- 
sition from sails to steam propulsion gave an example. 
Half the tonnage of the British Mercantile Marine was 
propelled by steam in 1884, a condition that was not 
reached in America until 1895. Iron and steel also 
found earlier application, as constructional materials 
for sea-going vessels, in Britain than in the United 
States, and Great Britain reached the stage when half 
the tonnage she built had metal hulls, by the year 
1863, but it was not until 1900 that the same condition 
held for American production. Hardly had the classi- 
fication societies established permanent rules for the 
design, building and inspection of iron vessels, when 
steel was introduced as a rival constructional material. 
On account of its greater strength, steel permitted a 
reduction of 20 per cent. in the scantlings of ships and 
resulted in an entire change in the rules of the classifica - 
tion societies. The recent introduction of high-tensile 
steels for shipbuilding had made further weight-saving 
a possibility. In the case of the German passenger 
ship Bremen, about 800 tons weight was saved by 
the adoption of a steel of 30 per cent. greater strength 
than mild steel. 

The structure of the hull of a ship was unique. It 
was a floating girder, of which the strength requirements 
were calculated by first suspending the ship theoretically 
at bow and stern with the middle portion unsupported, 
followed by the other extreme of considering the 
ship pivoted amidships with its ends unsupported, to 


the ship could be subjected when riding upon ocean 
waves. Wind and water caused a ship to be subjected 
alternately to tensile and compressive actions, and it 
was for this reason that in ships of great length, expan- 
sion joints were fitted in the superstructure to allow 
for some movement, back and forward at the joints, 
and so avoid the buckling or tearing that would other- 
wise occur in these parts. In form, lengthwise and 
athwartship, a ship was of continuously changing 
curvature with very little duplication in the size or 


| Shape of the many parts of which it was constructed. 


It was, therefore, not possible to effect the economies 


| common to the construction of bridges and buildings 


| 





through the introduction of standardisation of com- 
ponents. 

In the case of a typical passenger ship costing 
3,000,000. to build in America, 33-1 per cent. of the 


| cost of materials was for products almost entirely made 


of iron or steel. In addition 23-2 per cent. represented 


save both truck time and freight cost. The only | domestic load did not depend on two-part tariffs, | materials that were largely of iron or steel. Afcon- 
possible disadvantage would be the accumulation of | but on selling electricity cheaply. This could also | servative estimate of the money value of the steel and 


incombustible material at the pithead. It had been 


be done by using a flat rate. 





Electricity under. | 1ron products in this typical vessel was 610,0001., 
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which was 40 per cent. of the total costs of material 
or 20 per cent. of the total cost of the ship. The 
author concluded his paper with an appeal for the 
continuance and further development of an American 
merchant marine as a means of creating and developing 
foreign markets for the products of the United States 
factories, especially those making articles of steel and 
iron. The tendency towards higher steam pressures, 
greater superheat, the development of the Diesel engine 
and the desire for lighter weights in hull construction, 
demanded workable steels of greater tensile strength, 
with the highest possible modulus of elasticity and the 
lowest possible coefficient of expansion. 


Co-OPERATION IN RESEARCH WorK. 


Though defining industrial research in such a way as 
to include investigations of marketing conditions, 
distribution, new sales fields and welfare work, the 
author of a paper on “‘ Co-operative Research in the 
Iron and Stee! Industry, Mr. F. N. Speller, confined his 
consideration entirely to purely technical investigatory 
work. The problems of any industry, he stated, could 
be divided into those of a competitive character, such, 
for example, as the development of special improve- 
ments in processes and products, and those that were 
non-competitive, which included the investigation of 
the principles of the processes employed. It was 
claimed that non-competitive problems could usually 
best be solved by co-operative research. Prior to 
considering proposals to meet the requirements of 
America, the author briefly surveyed what was done in 
Germany and Great Britain. In Germany the manu- 
facturers’ research organisations did not seem to have 
spent as much effort in co-operating on consumers’ 
problems as had some associations and companies in the 
United States. The German tendency to separate the 
study of fundamental problems from those having a 
direct and immediate practical application was not 
commonly found in the United States, where the 
research worker was usually anxious to follow through 
and see his work tested out in practice. The industrial 
research associate plans of the Bureau of Standards and 
the Bureau of Mines were the nearest approach to the 
European systems, under which public funds were 
expended on the solution of problems, which were in 
large part of general benefit to the public. Endowed 
organisations, such as the Mellon and Battelle Institutes 
and the Massachusetts Institute of Technology, were 
available and well-equipped for the prosecution of 
metallurgical research work for individual concerns or 
trade associations. After reviewing the work under- 
taken by the American scientific and technical institu- 
tions, the author suggested that future work, of a 
similar character, could be done more economically 
and efficiently with proper co-ordination. To this 
end it was suggested that a research board should be 
established, under the auspices of an association of iron 


and steel manufacturers, including advisory members | the initial 


representing the co-operating interests. 


Corrosion-RESISTING ALLOYS. 





Mr. T. Holland Nelson, in opening his contribution | 
on ‘ Corrosion-Resistant Alloys of the Stainless Type | 
in. Use and Fabrication,” stated that he knew of no | 


phase of the steel industry where standardisation of 
terminology would be more readily welcomed than in 
that of stainless or rustless iron or steel. which included 
binary, ternary and quaternary alloys. He defined 
materials containing less than 16 per cent. of chromium 
with variable carbon contents as corrosion-resistant 
stainless steels ; materials with less than 0-10 per cent. 
of carbon and over 16 per cent. of chromium as chro- 
mium irons; and the alloys containing nickel together 
with chromium as either iron-nickel-chromium corrosion- 
resistant alloys, or iron-chromium-nickel corrosion- 
resistant alloys, according to the relative magnitude 
of the constituents. Chromium-iron in the condition 
left after rolling possessed its highest physical pro- 
perties, which were in proportion to the amount 
of physical work done upon it. Heat treatment in 
no case materially increased these physical properties, 
but reduced them to a common level. The material 
from the ingot was workable from temperatures of 
2,200 deg. F. down to practically black heat. It 
possessed no air-hardening tendencies or critical working 
range, and its ductility was good, even without any 
further heat treatment. It should be finished by hot 
working at temperatures of approximately 1,500 
deg. F., or below, to avoid grain growth. 

The chromium-nickel alloys were considered to be 
austenitic, non-magnetic and fully corrosion resistant 
in all such applications in which the straight chromium 
material was satisfactory and also, in some cases, where 
those alloys failed. They possessed superior resistance to 
impact and were capable of being welded satisfactorily 
in contradistinction to the simple chromium alloys. The 
chromium-nickel alloys had a tendency to undergo a 
definite change with some embrittling and the precipita- 
tion of carbides with general weakening of their 
corrosion-resistant properties after certain treatment. 








| steel and slag were made. 
| oven gas and fuel oil. 








In studying the subject of corrosion resistance, the 


present attempts to adopt a few alloys for all purposes | 


seemed to be wrong. In the chemical industry, probably 
the largest tonnage of corrosion-resistant alloy was 
found in use in plants for the manufacture of nitric 
acid, and experience had demonstrated that alloys 
of over 16 per cent. chromium and low in carbon could 
be expected to give indefinite service in contact with 
varying strengths of this highly corrosive liquid. 
Nickel added to the straight chromium alloy, in this 
instance, did not appear to offer any marked increase 
in resistance, and therefore did not warrant the 
increased cost. The oil industry found scope for the use 
of corrosion-resistant alloys. The embrittlement of 
the straight chromium alloys in the temperature ranges 
of 800 to 950 deg. F. led to serious difficulties in cracking 
stills. This was a physical condition, not a corrosion 
problem, and distinct advantages had been found in 
the addition of nickel to iron-chromium alloys to over- 
come this undesirable characteristic. In few, if any, 
instances of corrosion troubles in the paper pulp indus- 
try did a straight chromium alloy prove satisfactory, 
but experience had shown that an alloy in which 
the chromium exceeded the nickel was_ essential. 
If a ferrous alloy was capable of resisting corrosion, 
there was one element which imparted that property 
to the iron to a greater extent than any other, and a 
certain minimum amount of that element was necessary. 
Other elements might réplace, either advantageously, 
or at least without serious detriment, the only element 
found to impart maximum passivity, so long as the 
new addition did not predominate. The proportion 
of this secondary element might be of considerable 
value in adjusting metallurgical and physical conditions. 
SurFacE HARDENING. 

Under the title ““ An Appraisal of Nitriding,”’ Mr. 
M. A. Grossmann submitted a survey of the present 
position of this process of surface hardening. With this 
method of treatment, he stated, practically no distortion 
occurred, but there was a slight growth. Various 
agents have been used for the process, but, at the 
present time, practically the only substance used was 
ammonia gas, continuously circulated by means of 
fans. The use of molten cyanides had been suggested. 
These, however, gave rise to very hard but extremely 
thin case. Conditions to be avoided were 
oxidation, foreign metals touching the steel and 
impurities in the ammonia. The statement had often 
been made that the presence of decarburised, oxidised 
surfaces, before hardening, led to more failures than 
any other cause. <A steel once nitrided at a high 
temperature, with a consequent lower hardness, 
could not be further hardened when reheated at the 
proper temperature, whereas sections in the same 
piece, adjacent to those previously treated, could 
be brought to full hardness. The temperature of 
process was the vital one in the attainment 
of results. It has been established commercially that 
steel parts, welded by the atomic hydrogen process, 
could subsequently be surface hardened to over 800 
Brinell on the weld metal. 


Heat BALaNnce IN A STEEL FuRNACE. 

The heat exchanges in the process of steel making 
are somewhat complicated, but an exact knowledge 
of their action and extent is necessary to the attain- 
ment of economic production. Messrs. William M. 
Henry and Thomas J. McLoughlin had this thought in 
mind when they set out to obtain definite and accurate 
information regarding the pressure, draught, tempera- 
ture, and volumetric conditions in a 60-ton basic open- 
hearth furnace. They presented the results in a 
paper entitled ‘‘ A Thermal Study of an Open-Hearth 
Furnace.” In obtaining the data, recording instru- 
ments were used wherever possible. All materials 
entering the furnace were weighed. Analyses of the 
The fuels used were coke- 
Samples of the latter were taken 
at the beginning, the middle, and the finish of each heat 
for purposes of analysis, and the average coke-oven 
gas analysis was obtained from the works laboratory. 
A regenerative heater was used for the air supplied for 
combustion. This consisted of large chambers filled 
with bricks, to absorb the heat of the waste gases 


passing through them, and to liberate it to the incoming | 


air when the waste-gas flow was taken through another 
chamber. Observations made with the regenerator 
indicated that during an average cycle a temperature 


difference of 250 deg. to 300 deg. F. must exist between | 


the waste gases and the brickwork. On the reverse 
cycle, when air was heated in the regenerator, the 
converse was true. This showed that in practice the 
waste-gas temperature must be at least 500 deg. to 
600 deg. F. greater than the preheated air temperature. 
One of the most surprising results of the test was that 
only 58-2 per cent. of the air required for combustion 
had really passed through the regenerator. In spite 
of this, the excess air, over the theoretical requirement 


surface | 
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entering the regenerator, 22-5 per cent. in the waste 
gases leaving the regenerator, and actually 72-2 per cent. 
at the stack, owing to infiltration occurring around 
the valves and in the flues. In the test 397,000,000 
| B.Th.U. entered the furnace as fuel and 91,000,000 
| B.Th.U. were brought into the furnace with the air 
for combustion. In addition to this, 58,000,000 B.Th.U. 
were liberated as the result of the metallurgical reactions 
in the bath, giving in round figures a total input of 
546,000,000 B.Th.U. Of this total, 20-3 per cent. 
remained in the steel and slag at tapping, 2-6 per cent. 
were absorbed in metallurgical reactions, 6-4 per cent. 
were absorbed in burning the hydrogen of the fuel, 
3-6 per cent. were taken up in cooling water, and 15 per 
cent. were lost in radiated heat from the bath and port 
ends, leaving 285,000,000 B.Th.U., or 52-2 per cent. 
of the total heat, to be carried into the regenerators 
as sensible heat in the waste gases. Out of this last 
quantity only 36-9 per cent. was absorbed by the 
brickwork, the remaining 63-1 per cent. being dis- 
charged into the air. The air for combustion carried 
away with it 85-7 per cent. of the heat taken up by the 
regenerator, the remainder being accounted for by 
radiation. 

The term efficiency of an open-hearth furnace was 
accepted as being the ratio of the sensible heat in the 
steel and slag to the calorific value of the fuel used. 
Necessarily, because of the temperatures involved, this 
efficiency was low, and in the case of this furnace was 
27-8 per cent. 

Gas-PropucER PRACTICE. 


The old practice of using carefully selected and sized, 
screened clean coal in gas producers was shown by 
Mr. Victor Windett, in ‘“* A Review of Certain Gas- 
Producer Practice,’ to be fast becoming a thing of the 
past. The characteristics of the old hand-worked pro- 
ducers, he said, were low capacity, great fluctuations in 
the quality of the gas, high loss of unburnt fuel in the 
ashes, a high ratio of manual labour to heat output, 
and a need for good-quality fuel. The outstanding 
features of mechanical operation were the rotation of 
the producer body and the ashpan, the use of a plough 
adaptable to continuous ash removal, a mechanical 
variable-delivery coal feed, and a mechanical poker. 
Resulting from these introductions, greater capacity 
was obtained and the gas produced was of much more 
uniform quality. Other advantages were decreased 
labour charges, less carbon left in the ash, and lower 
costs of gas production. Since 1920, when the early 
mechanical producer was introduced, many improve- 
ments had been effected. The common revolving 
drum feed system had given way to one using an 
alloy-steel double bell and a ring seat, with an inter- 
mediate holding chamber, similar to the modern 
blast-furnace top. The poker action was improved. 
Other new features were continuous ash ploughing and 
the substitution of a power-driven air blower, with an 
independent humidification control, in place of the less 
satisfactory system of steam-jet blowers. A compari- 
son of the results obtained with gas producers in these 
three stages of development showed that the coal 
gasified per hour per square foot of producer area had 
been raised from 7 lb. to 15 lb. for hand working, to 
30 lb, to 40 lb. in the early mechanical units, and to 
50 lb. to 95 Ib. in the modern equipment. The total 
cost per million B.Th.U. had fallen in the succeeding 
changes from 104d. to 8d. and ultimately to 63d. 

A test, the results of which were quoted in the paper, 
showed that the modern mechanically-operated gas 
producer was capable of utilising slack of a considerable 
degree of fineness and yet produce gas of suitable 
quality for steel works use. The coal used in this work 
was such that 63 per cent. of it passed through a }-in. 
screen. It contained 3-68 per cent. of moisture and 
10-80 per cent. of ash, and only 28-40 per cent. of 
volatile matter. This fuel was gasified at rates ranging 
from 20-6 lb. to 76-3 lb. per hour per square foot, 
the average over the whole period being 45-7 lb. per 
hour per square foot. The gross calorific value of the 
gas produced was 148-5 B.Th.U. per cubic foot. 





Royat Institute oF BrRiTIsH ARCHITECTS.—Dr. 
Raymond Unwin has been elected President of the 
Royal Institute of British Architects for the session 
1931-1932. 

Motor Cycles AT THE BritisH INDUSTRIES FAIR.— 
We have repeatedly suggested that the British Industries 
Fair could be more effective if its scope were widened 
to be more representative of our leading industries. 
It is, therefore, satisfactory to record that, in addition 
to the textile display at the White City, already an- 
nounced, it has been decided to devote a section at 
the next Fair to cycle and motor-cycle exhibits. The 
exhibits in this section will be at Castle Bromwich, and 
will include component parts such as tyres and acces- 
sories, in addition to complete vehicles. The exhibit is 
being arranged in co-operation with the British Cycle 
and Motor Cycle Manufacturers’ and Traders’ Union, 
and it may be hoped that their action will provide an 
| incentive to other trade bodies to participate in the 


for combustion, was 9-9 per cent. in the waste gases | Fair. 
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CASE-HARDENING WITH LIQUID 
CARBURISING AGENT. 


A meEtTHOD of case-carburising, which embodies 
some novel features, has recently been introduced in 
the United States. The carburising medium employed, 
which is termed Carbonal, is a liquid having a vegetable 
base and rich in hydrocarbons. Upon being heated, it 
yields gaseous hydrocarbons which act as very active 
carburising agents. The process has been developed 
by Messrs. Hevi Duty Electric Company, Milwaukee, 
U.S.A., the European patent rights of whom are 
controlled by Messrs. Wild-Barfield Electric Furnaces, 
Limited, and Messrs. G. W. B. Electric Furnaces, 
Limited, Elecfurn Works, North-road, Holloway, 
London, N.7. The apparatus and electric furnace 
employed in the process are shown diagrammatically 
in the accompanying illustration. The apparatus con- 
sists essentially of a cylindrical vessel made of a heat- 
resisting alloy, termed a retort, and into this fits a 
basket container, which holds the articles to be case- 
hardened. The whole is placed within the cylindrical 
furnace, as shown in the illustration. The retort is 
fitted with a cover of special type, which, when in 
position, seals the retort and its contents. A motor- 
operated paddle fan is embodied with the cover. The 
Carbonal is introduced into the apparatus by means 
of a drip-feed attachment mounted on the retort 
cover. 

The charge to be treated is placed in the basket 
container, and although no special attempt is made 
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to keep the components of the charge from touching 
each other, they should be disposed in such a manner 
as to allow the circulation of the carburising medium 
to take place throughout the change. In this way, 
maximum uniformity in penetration and structure is 
obtained. For bevel and other gears, plates suspended 
on a vertical rod can be used in place of the basket, 
while camshafts are merely suspended inside the retort. 
The furnace is heated up, with the fan running, to a 
temperature of about 940 deg. C., the temperature 
depending, however, upon the type of steel treated 
and the kind of case-hardened structure required. The 
fan is started when the heating current of the furnace 
is switched on in order to render the rise in tempera- 
ture, within the retort, uniform. The Carbonal is then 
introduced into the hot retort by means of the drip- 
feed attachment. On entering the retort it is thrown 
outwards against the hot walls of the vessel by the 
centrifugal action of the circulating fan. The iiquid 
is immediately vapourised into gaseous hydrocarbons 
which, as stated above, constitute active carburising 
agents. These circulate through the charge, and the 
forced circulation ensures that fresh uniform gas is 
continuously brought into contact with the articles 
in the basket container. It is stated that carburising 
proceeds very rapidly, a penetration of from 12 
thousands of an inch to 15 thousandths of an inch 
taking place in an hour, at 930 deg. C. When the 
process is complete, the retort is lifted out of the 
furnace by means of overhead tackle, and a second 
charged retort placed in the furnace. When desired, 
the case-hardened articles may be quenched direct 
from the furnace by placing the entire basket container 
in the quenching bath. 

The inner dimensions of the basket container of 
what is described as a “‘ typical furnace ” are : diameter, 
18 in.; depth, 42 in. This holds a charge weighing 
about 1,000 lb. The furnace has a fixed in-put of 
75 kw., and with this in-put it is possible to bring the 
charge up to the carburising temperature in 3 hours, 
during which period from 200 kw.-h. to 225 kw.-h. are 











consumed. Radiation losses at the carburising tem- 
perature are given as being equivalent to 15 kw. For 
a case depth of ¥ in. the normal carburising time is 
stated to be four hours, resulting in a power consump- 
tion of 60 kw.-h. The total current consumption 
for the whole cycle, lasting seven hours, is from 285 
kw.-h. to 300 kw.-h. Consequently, the rate of output 
works out at 3-33 lb. per kw.-h. The cost of 
production can be lowered by placing a second charged 
retort into the heated furnace, as described above, 
and a further reduction can be secured if the charge 
be quenched from the basket and the already hot 
retort recharged and replaced in the furnace. Under 
these conditions, rates of output as high as from 5 lb. 
per kw.-h. to 5-6 lb. per kw.-h., it is stated, can be 
obtained. For depths of case of } in. and ~ in., the 
carburising times are 8 hours and 15 hours, respectively. 
The average hourly consumption of Carbonal is one 
pint, and its cost is about 84d. a pint. 








THE SURREY IRON RAILWAY. 


Tue plateways, from Wandsworth to Croydon and 
Croydon to Merstham, generally referred to as the 
Surrey Iron Railway, were the first iron railroads 
constructed for public use. Their history, therefore, 
is of considerable interest. Authorised by Acts of 
Parliament in 1801 and 1803, respectively, both lines 
were laid out by William Jessop (1745—1814), who 
had been trained under Smeaton, and who had done 
much work in connection with canals and docks. 
Originally it was intended to connect Wandsworth 
and Croydon by a canal passing along the valley o 
the River Wandle, but owing to the number of mills 
and factories using the water of the river for motive 
power, this project was abandoned in favour of a rail- 
way. From the Thames to Croydon, the route to be 
passed through was generally level, but between 
Croydon and Merstham were many hills and valleys 
which led to the construction of embankments, cuttings 
and bridges. The railways were laid with cast-iron 
rails, fixed to stone sleepers, and traction was by 
horses. On one occasion, it is said, one horse drew 
a train of wagons, weighing 55 tons, a distance of six 
miles in 1 hour 49 minutes. The Wandsworth to 
Croydon line was opened for traffic, July 26, 1803, and 
remained in use till August 31, 1846, but the Croydon 
to Merstham section had a somewhat shorter life, 
owing to the building of the London, Brighton and 
South Coast Railway. 

In the time which has since elapsed most of the 
embankments and cuttings have disappeared, but 
in a paper read to the Croydon Natural History and 
Scientific Society in 1927, Mr. F. G. Bing was able to 
give a plan of the southern line and describe such 
landmarks and relics as remain. His survey was a 
very thorough one, and believing his paper worthy 
of wider publicity than it would obtain in the pro- 
ceedings of the local society, the Croydon Public 
Libraries Committee have had it reprinted as a six- 
penny booklet. The paper is a good example of local 
historical research, and students of railway history 
will find in both text and illustrations much to interest 
them. A bibliography is given, and in this appears 
the name of Edward Banks, who wrote a report on 
a proposed canal from Merstham to the Grand Southern 
Canal. Banks was a self-made man, who rose to the 
highest possible position as a contractor. Beginning 
life as a labourer, he was at one time employed on 
the Merstham and Croydon line, but in his later years 
he became the constructor of Waterloo Bridge, South- 
wark Bridge, and London Bridge. He was knighted 
in 1822, and after his death in 1835, in accordance 
with his own wish, he was buried in Chipstead Church- 
yard on a hill overlooking the valley along which ran 
the line he had helped to construct. His tomb can 
still be seen in the churchyard, while in the church is 
a marble memorial bearing his bust and representa- 
tions of the three Thames bridges. 








ARTESIAN BOREHOLE AT SLOUGH.—With the increase 
of population it is becoming more and more desirable 
that supplies of potable water should not be drawn upon 
for industrial purposes, to say nothing of the cost of such 
water to the firms concerned. It is accordingly interesting 
to note that an excellent supply of water has been recently 
obtained from an artesian borehole drilled by Messrs. 
Le Grand, Sutcliff and Gell, Limited, Slough, for feeding 
the canal at that place belonging to Messrs. The Grand 
Union Canal Company. The borehole is drilled through 
1,000 ft. of clays, chalk and gault and the Lower Green- 
sand formation is pierced for a depth of 17 ft. below that. 
It is lined from the surface to below the top of the green- 
sand by steel tubing 8-in. in diameter, and is yielding 
a supply of 500,000 gallons per day, at a pressure of over 
40 lb. per square inch, with the control valves only 
partly open. The water overflows at a height of 
about 80 ft. above the surface, and is led directly to 
the canal, no pumping plant being, of course, necessary. 
The cost to the canal company for this copious supply 
of water, which is of excellent —_y. is therefore confined 
to the capital expenditure involved in drilling the borehole, 
plus pre charges for attendance and upkeep of valves, &c. 


THE LATE MR. FRANK BAILEY. 

A NOTABLE personality, the first part of whose 
professional life was spent in the times when most of 
the problems of electric supply still awaited solution, 
has, we regret to say, been removed from the ranks of 
electrical engineers by the death on Monday last of 
Mr. Frank Bailey, joint managing director of the City 
of London Electric Lighting Company, Limited. Mr. 
Bailey was born in 1859, and received a good general 
education, on the completion of which he desired to 
take up engineering. Mr. Bailey was one of those 
electrical engineers who, like most of his contemporaries 
in the infancy of applied electricity, received his early 
training in mechanical engineering—by no means a 
bad beginning. He started in, 1875, regular appren- 
ticeship, in shops and drawing office with Messrs. 
Bradley and Craven, Wakefield, makers of colliery 
winding and pumping engines, and in 1880 obtained 
further experience by entering the York locomotive 
works of the North Eastern Railway, later adding to 
his knowledge by a study of surveying and general 
engineering construction in the office of the engineer 
|of that railway. Finding, however, that electricity 
| made a strong appeal to him, he set to work to obtain 
| practical knowledge of it, and spent some time at the 
| City of London Technical College in this pursuit. His 
| progress was rapid and qualified him in 1883 for the 
| post of assistant to the late Mr. J. E. H. Gordon, who 
| was then manager of the electric light department of 
| Messrs. Telegraph Construction and Maintenance 
| Company. An appointment as resident engineer for 
| the electric lighting of the Great Western Railway from 
| Paddington to Westbourne Park followed. This work 
presented many difficulties, as will be realised by all 
| who have had to deal with the earlier forms of recipro- 
cating engines used for power generation, but all were 
successfully overcome, and the plant was put into 
regular service in 1886. Mr. Bailey remained in 
charge for another year, when the railway company 
took over the plant, and then rejoined Mr. Gordon, who, 
in the meantime, had formed the Whitehall Electric 
Supply Company. This was eventually taken over 
by the Metropolitan Electric Supply Company, and in 
1889 Mr. Bailey was appointed engineer to it, a position 
held until his acceptance of a directorship in the 
company in 1896. Recognition of his abilities had 
also led to his appointment, in 1895, as engineer to 
the City of London Electric Lighting Company. 

He was responsible for the virtually complete 
change-over from the single-phase plant to continuous- 
current generators, and for the generating station at 
Bankside, Southwark. In 1897 he prepared the 
scheme, plans, and specifications for the Willesden 
works of the Metropolitan Company, and acted as 
consultant on lighting and power plant to many towns 
and colonies. During the war Mr. Bailey succeeded 
the late Sir James Restler as chairman of the Metro- 
politan Munitions Committee, and was also chairman 
of the Construction Board of the Perivale National 
Filling Factory. Later he was concerned in the nego- 
tiations leading to the Acts of Parliament under which 
all the London supply companies now operate. He 
was admitted to the Institution of Civil Engineers in 
1889, and became a full member in 1899. He served 
for some time on the council of the Institution of 
Electrical Engineers, of which he was also a full 
member. Mr. Bailey possessed great powers of 
administration and organisation, and will also be 
remembered for his interest in the welfare of the staff 
and employees under his charge. 








LAUNCHES AND TRIAL TRIPS. 
Cargo steamship ; triple-expansion engines. 
Trial trip, May 23. Main dimensions, 257 ft. by 39 ft. 
6 in. by 24 ft. 4 in. Built and engined by Messrs. Swan, 
Hunter, and Wigham Richardson, Limited, Sunderland, 
for Messrs. Inter-Provincial Steamship Lines, Halifax. 

Steam TuG.—Steam tug for service at the port of 
Grimsby. Trial trip, June 3. Length 65 ft. Built 
to the order of the London and North Eastern Railway 
Company, by Messrs. Richard Dunston, Limited, Thorne. 

‘* GARTBRATTAN.”’—Single-screw steamer for general 
cargo trade between Glasgow and Italian and Spanish 
ports; triple expansion engine. Trial trip, June 12. 
Main dimensions, 275 ft. by 42 ft. by 27 ft. 6in. Built 
and engined by Messrs. Barclay, Curle and Company, 
Limited, Glasgow, to the order of Messrs. The Gart 
Line, Limited, Glasgow. 

‘** Epiru.’’—Single-screw cargo 
standard engine. Trial trip, June 12. Main dimensions, 
267 ft. 10 in. by 39 ft. by 17 ft. 8 in. Built by Messrs. 
Nakskov Shipyard, Limited, Nakskov, Denmark, for 
Mr. J. Lauritzen, Copenhagen. 

‘“Pan Scanp1a.’’—Single-screw oil-tank motorship ; 
six-cylinder, two-stroke Wallsend-Sulzer Diesel engine 
supplied by Messrs. The Wallsend Slipway and Engineer- 
ing Company, Limited. Trial trip, June 16. Main 
dimensions, length 490 ft., breadth 67 ft., deadweight 
carrying capacity, 14,500 tons. Built by Messrs. Swan, 
Hunter, and Wigham Richardson, Limited, Wallsend-on- 
Tyne, for Messrs. The Astrea Company, Oslo, Norway. 
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LETTER TO THE EDITOR. 


THE AEROTO FORCED-DRAUGHT 
FA 


To THE Eprror or ENGINEERING. 


Sir,—In the article on the ** Aeroto Forced Draught 
Fan,” in your issue of 12th inst., there appears an 


entirely erroneous and misleading comparison of a fan 
of the * Aeroto” type supplied to a certain steamer 
and the forced-draught fan originally installed. The 
comparison is made on efficiency, space occupied, and 
weight. Before proceeding to analyse the figures given 
in the article, it will doubtless be of interest to quote 
an extract from the specification we received from the 
contracting engineers, giving the duties which the 
original fans were required to perform. The specifica- 
tion is as follows :- 
of supplying two-thirds of the necessary air for the 
maximum power, the power required including steam 
for refrigerating plant. The fans to be arranged with 
two motors, each motor to be capable of driving both 
fans when supplying air for two-thirds of the maximum 
power.’ The ‘ Aeroto” fans as fitted in the vessel 
could not meet such requirements, and, therefore, under 
the circumstances, comparisons are misleading and 
valueless. 

It is stated, on-page 756 of your paper, that the 
British Aerotechnical Company carried out a test on the 
original fans and obtained the following particulars : 

22,000 cul. ft. of air per min. 
. 3-25 in. 

26. 

41 per cent. 


Output ; 

Total W.G. .... 
B.H.P. absorbed 
Overall efficiency 

Fan efficiency 
efficiency as 87 per cent. 
The fan efficiency as stated, viz., 47 per cent., is 
incorrect, even on the basis of the figures given in the 
article, and should read 49-8 per cent. As the motor 
was running below its rated power (approximately half- 
load) and speed, the efficiency of the motor would prob- 
ably be nearer 83 per cent. than 87 per cent., making by 
the Aerotechnical Company’s test, a fan efficiency equal 
to 52 percent. We are not aware of the method adopted 
by the Aerotechnical Company in carrying out this test, 
but we do know that at the duty stated we have 


obtained with this fan on test an efficiency of 70 per | 


cent., or 23 per cent. above the figure given by them. 
The weight given by the Aerotechnical Company is | 
30 per cent. overstated. Naturally, the weight and 
space occupied by the fans to meet the original specified 
requirements are greater than the new conditions which 
the Aerotechnical Company’s fan has to meet, the | 
motor alone requiring to be double the necessary rating | 
to comply with the specification. : | 
The only true comparison that can be made isTof | 
fans performing the same duty. Appended is a table | 
of the particulars of a Howden high-speed fan, which 
would amply deal with the duty for which the Aeroto 
fans were stated to be designed in this vessel, and as 
given on page 757 of your paper. 
Particulars of Howden High-Speed Fan : 

Diameter of rotor 

Revolutions per minute 

Output, cubic feet of air per minute 

Total water gauge 

B.H.P. absorbed : 

Fan efficiency on total W.G. 

Floor space occupied 

Cubic space occupied 

Total weight of unit 


930. 
25,200. 





73 per cent. 
45 sq. ft. 
230 cub. ft. 
2 tons | ewt 
it will be readily observed from the above, and the 
figures given by the Aerotechnical Company for their 
fan, that there is no appreciable difference in power 
consumption of the two types of fans for the same duty. 

A matter of much importance to shipowners is the 
reliability and suitability of fans supplied for particular 
service. The reliability and suitability of the Aeroto 
fan for marine forced-draught conditions has yet to be 
proved, whereas the Howden fan has proved itself to 
be completely reliable during long periods of service. 
For marine purposes, absolute silence in running is 
essential, since working conditions in the engine-room 
and stokehold would otherwise be intolerable. Need- 
less to say, for passenger vessels this feature is even 
more important. 

It may be that the writer of the article was unaware 
of the specified conditions under which the original fans 
and motors were installed, but we cannot but view 
seriously the erroneous figures and misleading com- 
parisons contained in the article. j 

Yours faithfully, 
For James HowpEN AND Company, 
Limirep. 
McGILiivray, 
Director. 


Jas. B. 


195, Scotland-street, Glasgow, C.5. 


-** Each fan and motor to be capable | 


. 47 per cent, taking motor 


42 in. | 


MANCHESTER CORPORATION ELEC- 
TRICITY DEPARTMENT DEMON- 
STRATION WORKSHOP. 

Tuer activities of the Manchester Corporation 
Electricity Department in not only supplying electric 
lenergy at cheap rates, but in offering assistance and 
advice on all questions relating to the utilisation of 
electricity, are proving of much value in the industrial 
area which it serves. Many things are necessary 
'to the complete industrial rehabilitation of the Man- 
chester area and its recovery of its former prosperity. 
Some of these things, it is to be feared, may be delayed, 
but even in their absence much may be done by a 
further utilisation of modern methods. These, in 








many spheres, involve electrical applications, and 
the assistance given by the Corporation Electricity 
Department should do much to help an area which 
has been particularly affected by events outside the 
control of local manufacturers. 

The most recent activity of the Electricity Depart- 
ment consists in the provision of a demonstration 
workshop, illustrated above, in which industrial appli- 
cations of electricity can be demonstrated. Welding 


|forms an example of an industrial process in which 


much may be done by demonstration to interest new 
| possible users and develop new applications. It 
| hoped that the workshop will form a useful centre 
at which problems of electrical application, particularly 
in connection with heating, may be discussed between 
the manufacturer, the supply authority and the user. 

The workshop measures, approximately, 75 ft. by 
| 15 ft. by 13 ft. high. It is lighted by 14 200-watt 
| lamps, giving 10 ft.-candles illumination on the work- 
benches. The part near the entrance serves as a 
reception room where visitors can register their names, 
| examine copies of leaflets and technical literature, and 
| generally discuss their problems with members of the 
| staff. Half-way up the room, on the left, is a 125-kv.-a., 
| three-phase, 6,500-400-volt transformer, and next to 
| this is a three-pole, 300 ampere main oil switch controll- 
ing all the workshop power circuits. These comprise, 
on the left-hand wall, three-pole air-break switch-fuses 
of 250, 100, 100, and 60 amperes, respectively, and, on 
the right-hand wall, three 30-ampere, double-pole 
switch-fuses. Nine 15-ampere, 230-volt, three-pin plugs 
are fitted at intervals round the walls. A continuous 
copper earthing strip makes it easy to earth apparatus 
at any point in the workshop. The centre portion is 
intended to display large apparatus. A bench along 
the right-hand wall carries small portable appliances ; 
while a quenching tank, sink, and hose-pipe connectors, 
with a portable work-bench, and a set of forge tools, 
enable various heat-treatment processes to be carried 
out. A blackboard, white screen, and optical lantern 
are provided for lecture purposes. The workshop 
was officially opened on Wednesday, June 10, 1931, by 
Alderman W. Walker, Chairman of the Electricity 
Committee, in the presence of other members of the 
Committee and of representatives of leading Manchester 
engineering firms. 

The first series of demonstrations has been arranged 


18 





June 17, 1931. 





by Messrs. Metropolitan-Vickers Electrical Company, 
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Limited, who have loaned for the occasion: a single- 
operator direct-current arc welder, a transformer 
welder, an atomic-hydrogen welder, and a continuous- 
feed welder. 

Demonstrations of the different classes of welding 
| peculiar to each of these sets will be carried out daily, 
and some Manchester users have already stated their 
intention of bringing along specimens of welding jobs 
about which they want advice. Future demonstrations 
which have already been planned cover spot and butt 
welding; carburising and other heat treatment ; 
| high-temperature steel hardening ; soldering and lead- 
melting; japanning and enamelling; confectionery 





baking ; and canteen cooking. As the existence of the 
| workshop and its possibilities become better known 


| 








jim the Manchester area, it is hoped that industrial 
users will take full advantage of the facilities afforde. 
| and indicate to the Electricity Department any special 
|applications which may profitably be investigated. 








Firms interested in the export of agricultural machinery 
of United Kingdom manufacture can obtain a copy of 
a report on the market for agricultural machinery in 
Roumania on applieation to the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, quoting 
reference No, A.X. 10,917. 


| ROUMANIAN MARKET FOR AGRICULTURAL MACHINERY. 
| 
| 
| 
} 


AUSTRALIAN OVERSEAS TELEPHONE.-—Since the estab- 
lishment of the overseas telephone in Australia, in 
April, 1930, some 1,360 calls have been made to and 
from the Dominion. Calls have been effected, among 
other places, to Belfast, Buenos Aires, Antwerp, Milan, 
Daytona, and the Isle of Man. Numerous calls have 
also been made to New Zealand. 

CONDITIONS GOVERNING LATIN-AMERICAN GOVERN- 
MENT ConTRACTS.-—Memoranda dealing with the general 
conditions governing tenders for Government contracts 1n 
Ecuador and Honduras have been prepared by the 
Department of Overseas Trade, 35, Old Queen-street, 
London, S.W.1. United Kingdom firms may obtain 
copies of these on application to the Department, quoting 
reference No. C.X. 3539 in the case of Ecuador and C.X. 
3542 in that of Honduras. 


BRITISH STANDARD SPECIFICATION FOR EBONITE. 
The British Engineering Standards Association has 
recently issued a revision of the British Standard Specii- 
cation No. 234 of Ebonite for Electrical Purposes. The 
new edition is an extension of the original specification, 
| issued in 1925, which related only to ebonite panels for 
wireless purposes, and covered only one grade. The 
| scope of the present edition has been widened to cover 








pure non-loaded ebonite in the form of sheets, rods and 
tubes for all electrical purposes, including wireless 
apparatus. Two grades of the material are now dealt 
with, one similar to that covered by the old specification, 
| and the other having superior electrical and mechanical 
properties suitable for the highest class of work. In 
general, the testing methods given are similar to those 
of the earlier specification, but in some cases the descrip- 
tion has been amplified, and recommendations are also 
made for a method of detecting the presence of metallic 
particles in ebonite intended to be used for high-frequency, 
high-voltage work. Copies of the Specification (No. 234— 
1931) can be obtained from the British Engineering 
Standards Association, Publications Department, 28. 
Victoria-street, London, 8.W.1, price 2s. 2d., post free. 
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RAILWAY DEVELOPMENT IN CHINA. 


RatLway development in China and elsewhere falls 
naturally into two categories, the construction of new 
lines, and the development of existing lines. Under 
the first heading China’s record for the past sixteen 
years has been a singularly poor one. In the province 
of Manchuria, however, some work has been done. In 
that area strong local government, and the Japanese 
sphere of influence in the eastern section, have ensured 
a measure of law, order and security unknown elsewhere 
in China since the days of the Empire. Manchuria, 
with the single exception of the short rebellion of 1926, 
has never known the civil war which has been almost 
incessant in China since 1919. The province is the 
granary of China, it has never experienced famine, 
brigandage has been kept within bounds, and the 
country is still sparsely populated. It has thus become 
the Mecca of the war-ruined natives of other provinces, 
more particularly of Shantung, and immigration has 
heen phenomenal for the past four years. Fortunately 
for the immigrant, a forward policy has been pursued 
as regards railways. Japan has done a good deal, 
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construction below. That ener and economic 
aims are nearing realisation is shown by the annexed 
map. Tsi Tsi Har in the north is now connected with 
Moukden, the coalfields of Peipiao and Tahushan are 
now tapped by railways, and the construction of the 
port of Hulutao, which has just been inaugurated, will 
give Manchuria an outlet independent of Dalny. The 
completion of the Taonan Jehol railway, which has 
just been put in hand, will complete a system of strategic 
railways which must surely nullify the doubtful claim 
of Shansi to be the model province of China. 

Looked at from purely engineering point of view 
this new construction has not been unwisely directed 
by either the Japanese or Chinese authorities. The 
rate for the Japanese loans is high at 9 per cent., but 
money after the war was dear. The standards of con- 
struction indicate that mileage has been considered the 
first essential, and that construction has been carried 
on with a rigid but wise economy. No break of gauge 
has been introduced, all the lines being of standard 
4-ft. 84-in. gauge. Bridges, where much expenditure 
would have been involved, have been constructed, 
on a temporary basis, of timber. Rails in the majority 
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although she might have done more had she elected 
to co-operate with Chinese efforts in this direction at 
an earlier date. Yuan Shih Kai was the first to find 
during the years 1908 and 1910 that the full and free 
development of Manchuria as laid down in the Treaty 
of Portsmouth was not being energetically carried 
out. 

The somewhat later experience of Anglo-American 
finance over the Chinchow Aigun railway was a con- 
firmation of this state of affairs. The change of heart 
towards weaker peoples of ,which the Washington 
Conference of 1919 was the first symptom, followed by 
the subsequent surrender of Tsingtau by Japan, and 
the vital necessity of making Manchuria strategically 
and economically independent of both Japan and the 
rest of China which became obvious as the result of 
Chang Tso Lin’s defeat by Wu Pei Fu in 1922, all 
inspired the Chinese authorities of the province to 
challenge once more the claim to monopoly of railway 
development of which the parallelism agreement of 
1905* was the keystone. That their efforts have met 
with no little success is shown by the table of new 





* By this agreement, all competitive railway construc- 
tion for an unspecified distance east or west of the South 
Manchuria Railway, and parallel to it, was forbidden. 


of cases are 60 lb. to 65 lb. taken from the main lines of 
the 8.M.R. or Peking-Moukden Railways. This weight 
of rail should become the standard for China. It is 


Summary oF NEw CONSTRUCTION. 








Miles. Completed. 
Japanese Loan Lines :— 
Taonan—Angachi 141-7 1928 
Supingkai-Taonan 264-0 1923 
Kirin-Tun Hwa 130-5 1928 
Total 536-2 
Chinese Lines :— 
C.E.R. Hulan—Hailun --- 126-0 1927 
Tahushan—Payantala 156-0 1927 
Chinhsin—Peipiao : 70-0 1924 
Mukden—Hailuncheng 155-0 1928 
Taonan-Tsi Tsi Har 150-0 1929 
Total 656-0 
Peking—Suiyuan extension, 
1915-1923 ... a 250-0 


adequate and leads to economies in bridge work and 
rolling-stock. Manchuria’s record in railway develop- 
ment is a considerable achievement. Elsewhere in 
China, with the single exception of the development of 

















the iia -Suiyuan Railway, tl there has been absolute 
stagnation. 

Little or nothing has been done in the development 
of existing lines or branch-line construction. The good 
roads movement which was inaugurated in 1921, should 
have assisted railway development if the roads had been 
planned as feeders to the railways. Road planning, 
however seems to have been too much the care of 
local government. The fact that roads have their 
limits as carriers even in these days of motor traction 
does not seem to be sufficiently recognised. 

In spite of a stagnant policy as regard feeders to 
railways in operation, traffic on the railways in the short 
intervals of peace is always on the increase. To take 
proper advantage of this increase, equipment should 
be improved and extended to cope with it, but lack 
of funds forbids this. The actual condition of the rail- 
ways of China will perhaps best be understood from 
the following figures contrasting conditions in that 
country with those in America. While this in a sense 
compares extremes, the ratios indicate some of China’s 
more pressing railway necessities. Thus, for dealing 
with approximately the same tonnage per mile of line, 
the railways of the United States were equipped in 
1924 with 0-27 engines per mile against China’s 0-037, 
while freight was handled by 10 wagons of an average 
capacity of 44-5 tons against China’s two of an average 
of 23. These figures relate to the year 1918 as regards 
China, and since then, of course, the position has grown 
vastly worse. 

In the year 1922 the average age of passenger and 
goods locomotives in the Chinese railways was ten and 
nine years. Since that date there have been negligible 
additions, so that the average age of existing locomo- 
tives is now somewhere about eighteen years. Contrast 
this with American railway practice for the four years 
1922-1925. Out of an average total of 64,426 loco- 
motives, 10,962 were retired and 10,105 built, indica- 
ting entire renewal of all locomotive stock in about 
twenty-four years, or giving an average age per loco- 
motive of twelve years only. Further, although 
retirements exceeded renewals by over 900, there was a 
net increase of tractive power over the period con- 
sidered of 207,203,000 lb., or average tractive power 
per locomotive increased from 36,935 to 40,625. The 
average tractive capacity of the Chinese locomotive 
in 1922 was 24,000 lb. for dealing with similar tonnage 
per mile of line. 

Further, the margin of surplus locomotive in the 

railways of the United States is over 13 per cent. 
even when traffic is at the peak. China has never had 
any margin worth speaking of, and it speaks volumes 
for the foreign locomotive superintendent that with 
such inadequate equipment he extracted a mileage 
record of 22,500 miles in 1922, which is better than 
the United States record for the same year by some 
3,000 miles. Again in 1925 the railways of the United 
States retired 128,573 freight cars and replaced them 
by 139,083, an increase of 8,739, but the new wagon 
installed had an average capacity of 47-37 tons, 
against 38-77 for those retired. Retirement of freight 
stock in the United States is on the basis of entire 
replacement in twenty years, giving an average life of 
ten years. In China the average age of wagons is about 
twenty-five years, and retirement only takes place 
as the result of fires and wrecks. 

In connection with personnel, China’s 18-5 men to 
the mile may be contrasted with America’s 7-7. It 
may be noted that the number of employees increased 
from 13,111 to 20,216 in the period 1918 to 1922 with 
very little increase in mileage. All departments have 
been compelled to absorb an increasing number of 
returned students, for whom there was no adequate 
employment. That such a condition obtains is due 
to the absence of a programme of new construction. 
For sixteen years there has been no railway expansion. 
It must be recognised that the war lord and armed 
neutrality must be a feature in affairs Chinese for some 
years tocome. From every point of view, humanitarian 
or economic, one must hope for more rulers of the 
Manchurian type. Wealth is power in China; and 
every mile of new line is capable of paying its way 
within a year of opening. Within two years it will 
earn profits. The trade aspect of railway development 
in China should not be forgotten; at present she must 
import manufactured goods to the extent of 4,0001. 
(G. 20,000 dols.) for every mile of railway put down. 








Automatic TRAIN ConTROL IN CANADA,—Automatic 
block or train control for railway traffic came into opera- 
tion early this year for the first time in Canada, the 
new signalling system having been installed on the 
western division of the Michigan Central Railway, 
between Windsor and St. Thomas. 





Lewzic AutuMN Fatr.—The general samples fair 
and the building, household and industrial equipment 
section of the Leipzig Autumn Fair will be held from 
August 30 to September 3 next. The textile fair will 
take place from August 30 to September 2. The 1932 
Leipzig Spring Fair will open on March 6. 
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NOTES ON NEW BOOKS. 


A sMALL book on Patents, Trade Marks and Designs, 
by Mr. H. T. P. Gee (London: Gee & Company, 
price 5s.), provides material which is presumably 
mainly intended for personal issue rather than to form 
a standard work on the subject treated. It makes 
no pretensions to be a comprehensive volume, but sets 
out, in its 50 pages, to present in brief outline the 
procedure to be followed in patenting inventions and 
registering trade marks. The introduction, dealing 
with the history of monopolies, makes interesting 
reading, and, as a matter of fact, there is a good deal 
of shrewd advice given in several of the sections, 
notably those dealing with ‘‘ How to Apply for a 
Patent,”’ “‘ Searches,” ‘‘ Who may Apply for a Patent,” 
and “ Patent Royalties and Licences.” Although a 
long list of foreign countries in which patents may be 
obtained is given, unfortunately, those comprising the 
‘International Convention” are not indicated or 
differentiated from the others. The section dealing 
with trade marks contains material of considerable 
interest to the engineer. 








On the second page of a somewhat bulky volume 
now issued as a second edition, viz., The Principles 
of Structural Mechanics, by Percy I. Waldram, pub- 
lished by Messrs. B. T. Batsford, Ltd., London, at 
12s. 6d. net, an arresting phrase meets the eye :— 
“Natural forces cannot be controlled by formule.’’ 
This is true, and it indicates well the author’s point of 
view in dealing with his subject. The book is intended 
for the student desiring a sound knowledge of first prin- 
ciples and practice in their application, and should be of 
value in ensuring a well grounded basis of structural 
design. Elementary mathematics only are used, and 
found sufficient for the solution of a wide range of 
cases in practice. The determination of bending 
moments, shears and deflections are dealt with in a 
very understandable manner. Not sparing in the use 
of words, the explanatory matter is of real assistance 
to the reader and should help toa mastery of the prob- 
lems treated, which cover all the usual cases occurring 
in building construction, and some others that are less 
usual, such as hammer-beam roof trusses, arches, 
domes, and continuous beams. Intended primarily, it is 
apparent, for the benefit of the architectural student, 
it is probable that the advantage he may derive from 
it will be chiefly that of learning to appreciate some of 
the difficulties of structural design, and the need for 
considering these in the planning of buildings, and the 
avoidance of features involving troublesome and waste- 
ful detail. To the engineering student, the book will be 
perhaps of more direct and lasting value owing to the 
greater use he has for the actual application of the 
principles expounded. 





It is refreshing to find in these days of specialisation, 
when almost every branch of engineering seems to be 
developing an exclusive literature, that the general 
comprehensiveness and all-round utility of the seventy- 
year-old Molesworth’s Pocket Book of Engineering 
Formule is maintained in the thirtieth edition, recently 
issued by Messrs. E. and F. N. Spon, Limited, 57, 
Haymarket, London, at the price of 6s. net. The 
allusion to the age of the book is not made in a dis- 
paraging sense; on the contrary, the long life so 
indicated may be taken as a proof of its inherent 
soundness. Neither does it imply that the matter 
contained is out of date, for not only has an extensive 
revision been made, but some new matter covering 
the more modern subjects of aircraft, Diesel engines, 
electric furnaces, &c., been added, under the editor- 
ship of Dr. A. P. Thurston. The format remains 
unchanged, while the bulk is not greatly added to, 
both points which are to be commended ; changes in 
either direction in a book long valued for its accessi- 
hility and handiness are often somewhat disturbing. 
The new sections have been prepared by well-known 
engineers, and, as far as a rapid examination has shown, 
set forth the essentials of the subjects concerned in a 
manner at once lucid and compact. There is no reason, 
in short, why a ‘‘ Molesworth ”’ should not occupy the 
same position in the equipment of the modern engineer 
as it did with past generations, when a copy could be 
found on almost every desk ot by the drawing board. 
One point with regard to the new edition must, however, 
be noted. The space devoted to electrical matters 
has been curtailed, though sufficient information still 
remains to make this section of general utility. 





The forty-fifth annual edition of that well-known 
guide to exporters and importers, and the shipping 
and manufacturing industries, Kelly’s Directory of the 
Merchants, Manufacturers and Shippers of the VW orld, 
has recently been published. As heretofore, the work 


comprises two bulky volumes, the first of which covers 
all foreign countries and their possessions, and the 
second, Great Britain, India and the British Dominions, 





Colonies, Protectorates, and Dependencies. The por- 
tion of Volume II, which deals with Great Britain, is 
divided into three main sections, respectively headed 
England, Scotland, and Wales; the London Postal 
District ; and Ireland. Each of these sections is again 
subdivided into five subsections, namely, alphabetical 
lists of firms, classified trades, telegraphic addresses, 
and lists of exporters and importers. In Volume I, 
which covers all countries outside the British Empire, 
each town has a separate section to itself, in which 
the trade headings, given in several languages, and the 
firms engaged in these trades, appear in alphabetical 
order. Under their respective headings are given 
lists of consuls, bankers, merchants, brokers, shipping 
agents, buyers of British goods, and manufacturers 
of goods for export. There are separate divisions for 
each country, and, in each division, the towns are 
arranged alphabetically. Under each country is 
given an account of its imports and exports, and 
also its position and population, with, where necessary, 
brief particulars of each town or port. Outline maps 
of the principal countries are included in both volumes. 
The work is well indexed ; complete alphabetical lists 
of countries, towns, and localities are given, as well as 
a detailed index to trades, which is also rendered in 
French, German, and Spanish. In Volume II, lists of 
H.M. representatives abroad, and of foreign ministers 
in England, regulations for commercial ‘travellers 
abroad, and for foreign commercial travellers in Great 
Britain, and lists of passport offices and passport and 
visa regulations are also included. Every effort has 
been made to render the mass of information contained 
in the Directory as exhaustive and, withal, as readily 
accessible as possible. Simplicity of reference is, in 
fact, the keynote of the work. Instructions indicating 
the most advantageous method of using the Directory 
are given in large type at the beginning of the first 
volume, and are repeated in French, German, and 
Spanish. The work is published by Messrs. Kelly’s 
Directories, Limited, 186, Strand, London, W.C.2, 
and the price of the two volumes, which, as usual, 
are bound in strong red-cloth covers, is 64s. post free. 





The difficulty of finding a textbook, which wiil 
provide the information required in a form that can 
be utilised without too much further treatment, is 
well known to every student of science and engineering. 
The British Science Guild, 6, John-street, Adelphi, 
London, W.C.2, therefore performed a useful piece of 
work when, ten years ago, they issued a Catalogue 
of British Scientific and Technical Books, covering most 
of the important branches of science and containing 
6,627 titles. This debt is likely to be increased by the 
publication, at a price of 20s. net, of a third edition, 
which contains 13,915 titles and includes books listed 
up till September, 1929. In making this compilation, 
the term science has been widely interpreted, so that 
so-called social science is represented by 100 titles, edu- 
cational science by more than double that number, and 
philosophy by 500, while on the applied side, architec- 
ture and the graphic arts have 400 between them, 
anthropology 900, and medicine, including its many 
sub-divisions, more than 1,600. On the other hand, 
mechanical engineering, .including mechanics and 
mechanical trades, is represented by some 750 titles, 
civil engineering by 350, and electrical engineering 
by some 500. Taking the latter section as represen- 
tative of the whole, it will be found that, judging by 
their titles, the contents of the books range from the 
most elementary to the most abstruse, and in the 
former category include some which might well have 
been omitted. One very useful book on alternating- 
current science finds no place, and though it is true that 
it is largely a translation from the German, this can 
hardly be an adequate reason for its exclusion, especially 
as another book to which this objection applies, appears. 
Under the heading of wireless, some of the books are 
popular rather than scientific, and it should hardly 
have been necessary to include pamphlets of instruc- 
tions for making particular wireless sets, especially as 
these are now out of date. We also suggest that 
directories, and even pocket books and hand books, 
might be listed separately, as has been done in the case 
of dictionaries. These criticisms must not, however, 
be taken as detracting from the great value of the 
book, which should form a useful guide for the scientific 
student of every class, if he remembers that it takes 
some time for the newest books to secure inclusion in 
its pages. 





There is no lack of literature to chronicle the achieve- 
ments of current engineering practice, or to forecast 
the developments to which it may next lead. If pro- 
fessional interest did not stimulate its production, 
technical progress would still make it indispensable. 
No such necessity, however, applies to the study of 
past practice, or leads men to unearth the individual 
circumstances in which it was evolved. Such study is 
essentially the work of the amateur in the true sense 
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of the word, and in that sense no body is more typically 
amateur than The Newcomen Society for the Study of 
the History of Engineering and Technology, which has 
just published Volume VIII of its Transactions (1927- 
1928. The Courier Press, Leamington Spa, price 20s.). 
The history which they contain is, as usual, inter- 
preted in a generous sense, and often extends beyond 
the field of engineering to the persons who practised it. 
Thus, the paper by Captain E. C. Smith, on “ Some 
Episodes in Early Ocean Steam Navigation,” is full 
of such details, and draws attention to the note book 
of Simon Goodrich, now preserved in the Science 
Museum, in which much more such information is to 
be found. Incidentally, it gives an account, by Captain 
John Ross, the Arctic explorer, of the “ execrable 
machinery ’’ put into the 8.8. Victory by Braithwaite 
and Ericsson with deplorable results. A paper by 
Mr. J. E. Hodgson describes the remarkable career of 
James Sadler, of Oxford, in the eighteenth and early 
nineteenth centuries as aeronaut, chemist, engineer, 
and inventor, in each of which vocations he attained 
distinction in the face of many difficulties. A paper by 
an American member, Mr. L. F. Loree, on “‘ Steamboats 
of Lake Champlain,” mentioned the Captain of the 
largest of these boats as being an alert man 98 years 
of age, who had been a captain for some eighty years. 
It appears that he died last year. The summer meeting 
of the Society was held in the Stourbridge district, 
the versatile history of which was discussed in several 
papers. Among other papers, Mr. E. W. Anderson 
gave a number of interesting notes on the develop- 
ment of the organ from ancient times, and Mr. J. W. 
Hall sketched the stages in the evolution of the practice 
of making and rolling iron. The longest paper in the 
book is a note by Col. N. T. Belaiew, in which he sketched 
the origin of the Sumerian Mina, and calculated its 
probable value by modern statistical methods. The 
Analytical Bibliography of the History of Engineering 
and Applied Science, prepared in co-operation with the 
Verein deutsche Ingenieure, is stated to cover the 
period from 1926 to 1930, which is obviously a slip, 
since the transactions cover the session 1927-1928, 
and are understood to have been published in 1929. 





Many and varied aspects of British geology and 
paleontology are dealt with in the scientific contribu- 
tions arising from the work of the Geological Survey, 
published in Summary of Progress of the Geological 
Survey of Great Britain and the Museum of Practical 
Geology for the Year 1929. (London: H.M. Stationery 
Office, Adastral House, Kingsway, W.C.2. Price: 
Part II, 2s.; Part III, 2s. 6d.) Part I appeared some 
time previously. Parts II and III each contain seven 
papers. The subjects discussed in the former include 
magnetic disturbances in North Leicestershire ; Horn- 
felses from Kenidjack, Cornwall; and the application of 
mechanical analysis to geological mapping. Part III 
includes such subjects as the early history of the 
London basin; the teschenite of Easter Dalmeny ; 
the origin of the diversity of Scottish igneous rocks ; 
the application of refined magnetic measurements to 
geological surveying ; and the classification of British 
Coal Measures by means of their fossils. In Part II 
is a paper of more general interest to engineers which 
deals with the widening of the L.M. and S Railway be- 
tween Longbridge and Barnt Green, about 6 to 9 miles 
south of Birmingham, the excavations of which have 
afforded a considerable amount of information on the 
Lower Keuper succession and structure in this area, 
on the behaviour of the Longbridge fault and on the 
nature of engineering difficulties that may be expected 
in similar circumstances. The section of line in ques- 
tion, which includes the Cofton Tunnel, forms part of 
the old Gloucester and Birmingham Railway, and was 
constructed in 1838-41, the widening having been 
carried out between 1926 and 1929 to provide two 
additional lines on the east side of the existing ones. 
The exposure at the tunnel was much broken and 
dislocated by faults. The sandstones show a great 
variety of colours. The buff and brown tinted varieties 
have the property of surface hardening, where exposed 
to weather, and were used as ashlar in the original 
tunnel faces; after ninety years their arrises are as 
fresh as when first tooled. Serious difficulties were 
caused during the work by slips due to the structure 
of the ground ; the unusual strength of the old retaining 
walls bears witness to similar experience of the 
original constructors. Since no record of the strata 
traversed when the tunnel was driven in 1838-41 had 
been preserved, it was not until the new excavation had 
been proceeded with for some months that a sufficient 
exposure was available to interpret the geological 
structure and to make an estimate of the probable 
extent of faulting still to be encountered. The estimate 
thus made, however, proved subsequently to be fairly 
accurate, and, combined with the fact that a serious slip 
had already occurred on the western slope of the cutting, 
provided a timely warning that special precautions 





must be taken in carrying out the work. 
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Fig. 1. 


MAINS-DISCONNECTING BOX. 
THERE are some portions of every engineering system 
of which the capacity for performing the work they are 
called upon to do can best be measured by the amount 
of trouble they give after they have been installed. 
subsequent to their erection they can be left to operate 


(2660.4) 


| 


a short-circuit from taking place if a tool is dropped 
into the box. The cover is of the diving-bell pattern 





[f | and is fitted with locating strips, so that it can only | 


be placed on in the correct position. The design of the 


Siluminite Baseboard. 





box is such that it can easily be filled with compound | 
on site, whether the glands are in position or not. | 
The standard gland is fitted with a wood bush and | 


with very little attention or adjustment they may be 
termed successful, while if their design necessitates | 
periodical inspection, or if inherent weakness results | 
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| BLAST-FURNACE DATA AND THEIR 
CORRELATION.—PART II.* 
EK. C. Evans, B.Sc., F.LC., L. Reeve, Ph.D., 
and M. A. Vernon, M.A., Ph.D. 
IN an earlier paper by Evans and Baileyf an analysis 
was made of the operating results of over a hundred 
and twenty furnaces, and a method of correlation was 


| By 
| 


in constant attention being drawn to their existence, 
the reverse is true. This applies particularly to the 
disconnecting boxes which form part of every network 
of electricity supply mains. 
are necessary to enable the system to be sectionalised 


for testing or repairs, and it is obviously desirable | 


that they themselves should not be a source of trouble. 
They must, therefore, be robust in construction, water- 
tight, and easy to install. 
be generously dimensioned to obviate overheating, 


and steps should be taken to prevent short-circuits | 
The connection | 
and disconnection of the circuits should be simple, | 
without | 


occurring or the joints working loose. 


while the box itself should be removable 
difficulty, when necessary. 

These conditions are, it is claimed, fulfilled by the 
‘“* Drednort *’ disconnecting box, which is manufactured 
by Messrs. G. P. Cosway, Limited, Nuneaton. A photo- 
graph of the box is reproduced in Fig. 1. while a section 
and plan, showing its construction are given in Figs. 2 
and 3, respectively. As will be seen, the box consists of 
a single casting on the base of which four porcelain insu- 
lators are mounted. These insulators carry a Siluminite 
baseboard, this material having a high insulation resist- 
ance and being non-hygroscopic. The copper strips and 
L-pieces for the internal connections are fixed to this 
board, the latter being secured by }-in. Whitworth 
screws. The cross-sectional area of copper provided in 
this way is about 50 per cent. in excess of that of 
cable with which the box is intended to be used. A 
more than usually large clearance is also allowed 
between links or fuses of opposite polarity. The 
terminals thus formed are bridged by fuses or copper 
links which are bolted into position, while the latter, 
as shown in Fig. 3, are tapped, so that they can easily 
be removed by screwing in a lifting key. Copper 
conductors, which are served with Empire tape, are 
attached to these terminals and are led out of the box 


into the gland through teak brushes which are impreg- | 


nated with resin oil. The ends of these conductors 
are fitted with machined sweating thimbles for the 
connection of the cables, the spacing being sufficient to 
allow of ready access. 

All the links of the same polarity are shrouded by 
Bakelite fillets, thus enclosing them in separate com- 
partments, so that should any water enter the box 


it will not cause short-circuiting or earthing. These | 
| from 


fillets are extended some little distance above the links, 


These boxes, of course, | 


The conducting parts should | 


| lead die bond and wrought or cast-iron armour clamps. 
Gunmetal plumbing sleeves are provided, when required, 
|for use with lead-sheathed cables, or the box can be 
| equipped with troughs when the cables are laid on the 
Any gland can be blanked off, either 
A small 
| trough is provided for the insertion of compound to 
ensure that the gland lids are properly sealed. 


| solid system. 
| when the box is installed or subsequently. 


Famous MEN AND THE CARRON WorkS.—The fifth of an 
attractive series of little illustrated pamphlets dealing 
briefly with some famous men connected with the early 
history of the Carron Company, Carron, Falkirk, has 
recently made its appearance. This contains particulars 
of the life and activities of William Symington, con- 
structor of the Charlotte Dundas, considered to be the 
| first steamboat of practical use. The first four pamphlets 
| dealt, respectively, with John Smeaton, James Watt, 
the Adam Family, and James Bruce. Copies of any of 
these can be obtained, post free, on application to the 
Carron Company. 


ASSOCIATION OF SECRETARIES OF ENGINEERING 
SOCIETIES IN GLASGOW, 
tion of the activities of technical societies has recently 
been taken by the formation of the Association of Secre- 
taries of Engineering Societies in Glasgow. The member- 
ship is representative of 17 associations, comprising the 
Scottish societies and the Scottish branches of all the 
important national societies. One of the objects of the 
Association is so to arrange the dates of meetings of the 
constituent societies that there shall be the minimum of 
interference between the various fixtures. The con- 

| vener of the Association is Mr. P. W. Thomas, secretary 

|of the Institution of Engineers and Shipbuilders in 

| Scotland, 39, Elmbank Crescent, Glasgow, C.2 


British STANDARD SPECIFICATION FOR Y-ALLOoy, 
| SHEET AND Strip.—A further specification relating to 
wrought-aluminium alloys for general engineering pur- 
| poses has been published by the British Engineering 
Standards Association. This relates to heat-treated 
|sheets and strips and covers the material generally 
| known as Y-alloy. The chemical composition of the 
alloy, the tolerances permissible on the finished’sheets and 
strip, and the tensile strength, proof stress, and elonga- 
tion are specified. Appended to the Specification is a 
| useful memorandum dealing with the preparation and 
heat-treatment of the alloy. Copies of the new specifica- 
tion, which is designated No. 414—1931, can be obtained 
the B.E.S.A., Publications Department, 28, 





an arrangement which, it is claimed, practically prevents | Victoria-street, London, S.W.1, price 2s. 2d., post free. 


A further step in the co-ordina- | 





| 
| developed which allowed of a quantitative expression 
|of the factors entering into blast-furnace operation. 
This expression was admittedly tentative in character, 
and the concluding paragraph of the above paper will 
serve as an introduction to the present one: ‘* The 
mathematical expression ultimately developed agrees 
| qualitatively with blast-furnace experience, and offers 
| the advantage that it links up the functions of the 
| hearth and shaft in one general equation. For the 
| moment, however, these notes must be regarded as a 
| progress report, and must not be considered to do 
more than represent an actuarial average of furnaces 
}examined, which, as results accumulate, is definitely 
| open to modification and development.” 
| The mathematical expression developed 
| follows :— 
| 





was as 


| 500 + 
} C,+C, D [0-4 + (0-12 per cent. Si)] » I 
} + 0-28S (1) 
| where 
| C, lb. of carbon gasified at tuyeres per square foot 
of hearth area per hour ; 
C, sensible heat introduced with the blast, reckoned 
“as equivalent lb. of carbon (burnt to CO) per 
square foot of hearth area per hour ; 
| D hearth diameter in feet ; 
| lb. of iron made per square foot of hearth area 
per hour ; 
| § lb. of slag made per square foot of hearth area 


per hour. 





The equation has been critically examined by a 
| number of observers. Eichenberg and Hahn re- 
| viewed the above paper in detail, whilst it was further 
| considered by a Committee of the Verein Deutscher 
Kisenhuttenleute, whose report was summarised by 
| Kichenberg. Lewis used the expression in analysing 
|the results of twenty months’ dry-blast operation at 
Wishaw.t A number of British observers have also 
examined the method in detail, and in private communi- 
cations to the authors have emphasised such points 
as they consider require modification. If a true 
actuarial expression is to be evolved, all experience 


* A Report to the Blast-Furnace Committee of the 
Iron and Steel Industrial Research Council, read before 
the Iron and Steel Institute, on Friday, May 8, 1931. 
Abridged. 

+ See ENGINEERING, vol. cxxvi, page 29 (1928). 

t Loe. cit., vol. exxvii, page 572 (1929). 
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available should be examined to determine whether | 
this supports or refutes the conclusions arrived at, 
and it is therefore desirable to consider in some detail 
the evidence submitted by the above reviewers in the 
light of the later information that has been obtained 
since the publication of the first paper. Possibly, 
the simplest method of procedure will be to take each 
of the factors in equation (1) in turn, and determine 
whether they agree with the supplementary data avail- 
able. 

Carbon Burnt at the Tuyeres, C,.—In the former 
paper, owing to difficulty in obtaining accurate gas 
analyses over the necessary period of time, it was 
assumed, as a first approximation, that sufficient 
accuracy could be obtained by supposing the carbon 
used other than at the tuyeres to be a constant at 350 Ib. 
per ton of pig iron. This has been criticised. Eichen- 
berg and Hahn suggested that the carbon used other 
than at the tuyeres was not an absolute quantity, but 
amounted to approximately 20 per cent. of the coke 
carbon consumption—a figure which agreed with results 
of numerous tests on German furnaces. Later, 
reporting results of an examination of a hundred and 
seventy-three German blast-furnaces submitted to the 
Blast-Furnace Committee of the Verein Deutscher 
Eisenhittenleute, Eichenberg showed that the greater 
number of these furnaces had a loss of 20 per cent. 
carbon used other than at the tuyeres. This was 
specially applicable to blast-furnaces using Ruhr coke, 
which was the case of most of the furnaces investigated. 
In furnaces making Thomas iron, however, 25 per cent. 
of the coke carbon was used other than at the tuyeres. 

In order to ascertain whether the carbon used other 
than at the tuyeres is a constant percentage of the coke 
carbon, the authors have examined all the results in 
which sufficient data are available—145 in number— 
and the frequency diagram submitted in Fig. 1, 
has been obtained. This shows the amount of 
carbon, in lb., used other than at the tuyeres, per 
ton of iron made. The diagram was calculated from 
145 furnaces. As before, the maximum number of 
results occurs at the same figure of 350 lb., but there | 
are so many on either side of this figure that the | 
suggestion of a constant quantity of carbon used other | 
than at the tuyeres cannot be maintained ; neither | 
is this a constant percentage of the coke carbon, 
charged. At the moment, it is not possible to specify 
the factors determining the amourt of carbon used 
other than at the tuyeres, and the matter is still under 
investigation. 

Sensible Heat Introduced in the Blast, C,.—In the 
former paper it was calculated that the sensible heat 
introduced with the blast was equivalent to 1-38 
B.Th.U. per lb. of carbon burnt at the tuyeres per 
1 deg. F. rise in blast temperature—a straight-line 
relationship. This factor was accepted by the German 
observers, but has been criticised by several British 
and American authorities, who do not consider that a 
unit of heat brought in by the blast should be given 
the same value as a unit of heat generated by the 
combustion of coke, as only that heat available above a 
certain temperature (the temperature of the molten 
pig) can be considered as being useful in the hearth, 
and that an increase of blast temperature, on account 
of the resulting increased flame temperature, produces a 
more than proportionate decrease in the coke required. 
This raises an important question of principle. The 
‘‘ critical temperature ’’ theory was first set out by 
J. E. Johnson in his classical work on blast-furnace 
practice,* and as his method of analysis is accepted 
by a number of authorities, it is necessary to examine 
it in detail, having regard to the further information that 
has become available since the date of its publication. 

Johnson’s Theory.—Johnson based his expression 
on the second law of vhermodynamics, which he 
expressed as follows :—‘‘ The proportion of any given 
quantity of heat which can be utilised for conversion 
into work depends on the temperatures at which the 
heat is applied and discharged.’ For every furnace, 
Johnson considered, there is a certain critical tempera- 
ture, only above which can certain necessary operations 
of the process be carried out. Given the existence of 
such a temperature, the heat available for performing 
these operations is the portion left after deducting 
the amount necessary to raise the products of combus- 
tion to that temperature. This available heat can 
be calculated from the following equation :— 

(C, + Cr) + Cy + Cu = (Nr + COr). (2) 

C, = the heat of combustion of carbon at the tuyeres ; 

Cr = the sensible heat of carbon at the critical 
temperature ; 
= the sensible heat of the blast ; 
= the sensible heat of the water vapour in the 
blast ; 

the sensible heat of the nitrogen leaving the 
hearth at the critical temperature ; 

= the sensible heat of the CO leaving the hearth 
at the critical temperature. 





Radiation Constant. 


Cy 
Nr 


COr 





* Principles, Operation and Products of the Blast 
Furnace, 


London, 1918: Hill Publishing Company, 
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For simplicity, the factor, Cy, dependent upon the 
moisture in the blast can be neglected at this stage. 
On the heat-producing side of the equation, Johnson 
assumes that the carbon burnt at the tuyeres, C,, is 
equivalent to the coke carbon, but this does not take 
into account the carbon used other than at the tuyeres. 
The quantities of C, and Cy on the heat-producing 
side and the quantities of Ny and CO,y on the heat- 
absorbing side are calculated directly from C,, so that 
the available heat is too high by an amount depending 
on the proportion of carbon used other than at the 
tuyeres, which might amount to from 15 to 30 per cent. 
of the coke carbon. <A further omission in Johnson’s 
calculations on the heat-absorbing side is the carbon 
burnt at the tuyeres (or its equivalent) to meet radiation 
and external cooling losses. In blast-furnace practice, 
as in all heat-exchange systems operating at high 
temperatures, this is important, amounting, in the 
cases examined by the authors, to from 20 to 66 per 


cooling loss amounted, as an actuarial average, to 
> lb. per square foot of hearth area per hour, sub- 
ject, however, to modification for furnaces where 
little or no water-cooling was used, in which case 
the radiation constant, 500, should be reduced. At 
the same time, the authors throughout their investi- 
gations have recognised the necessity of adjusting the 
radiation constant 500 to meet special conditions. 
In this connection, Lewis showed that, at the Wishaw 
works, the radiation constant varied from 300 to 400, 
the higher value being associated with the more 
exposed furnaces at this works. Further, he showed 
that, during the winter months, the value was higher 
than in the summer months, the average radiation 
constant varying from a maximum of 373 in January 
to a minimum of 316 in October. 

Fig. 2 has been plotted from the results submitted 
by Lewis, but has been recalculated to Satisfy the 





cent. of the carbon burnt at the tuyeres. After allowing 


for these necessary corrections (for carbon used other | 


than at the tuyeres and for carbon burnt to meet 
radiation and other external cooling losses) figures 
calculated in accordance with Johnson’s method would 
be approximately correct. 


Fig.1. FREQUENCY-DISTRIBUTION DIAGRAM. 
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Fig.Z. SEASONAL VARIATION OF THE 
RADIATION CONSTANT AT WISHAW 
(ORY BLAST). 
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Johnson, however, assumed that the whole of the 
available heat was utilised either in increasing the 
output of iron or in reducing the fuel consumption, 
whilst the authors found it necessary to divide the 
total heat used into :—({1) Requirements for radiation 
and external cooling loss; (2) requirements of iron ; 
(3) requirements of slag. If these requirements are 
expressed as ‘‘ per ton of pig iron,” then an increased 
input of heat in the hearth will be accompanied by 
lower radiation and other requirements and lower 
thermal requirements for slag, so that the proportionate 
increased heat available for the iron will be considerably 
greater than the corresponding increase in the totai 
hearth heat. This factor will counterbalance, to some 
extent, the deficiency in hearth heat that would result 
if a further correction were applied to Johnson’s formula 
to allow for radiation and other requirements; in 
other words, errors in his method of calculation tend 
to nullify each other. 

Reviewing the results available after allowing for 
necessary corrections, the effect of increased hearth 
heat, due to increased blast temperature, on the fuel 
consumption, as calculated by Johnson’s method, is 
of the right order of magnitude. The application of 
his method to the calculation of the effect of dry blast 
is complicated, however, by the fact that, below a 
certain value, (about 1-5 grains of moisture per cubic 
foot of air at N.T.P.), the curve of moisture content 
plotted against hearth fuel consumption ceases to 
show a straight-line relationship, due to factors which 
could not have been anticipated by Johnson, and which, 
in fact, have not yet been clearly elucidated. 

Radiation Constant, 500.—It was found by Evans 
and Bailey, from a statistical examination of the 
results of furnace practice available, that the carbon 





Limited. 


burnt at the tuyeres to meet radiation and external 





mathematical relationships developed later, and the 
seasonal variation of the radiation constant is clearly 
shown. These results were obtained on a _ small 
|furnace in which little water-cooling was employed. 
‘Dry blast was also used, and this eliminated variables 
which might have masked the effect. Similar results, 
‘however, have been noted in a larger furnace (14 ft. 
|in diameter) with heavy water-cooling and operated 
with normal blast. These results indicate that insu- 
lation of the shaft might have considerable advantages 
'from the point of view of fuel economy, and, in fact, 
| this was adopted by Lewis at the Wishaw works with 
| satisfactory results. 

| Further evidence of the necessity of adjusting the 
radiation constant to meet special conditions is provided 
| by records of old furnaces in Great Britain and abroad. 
' These had very small hearths surrounded by consider- 
able masses of brickwork, which must have acted as an 
insulating material, so that the radiation losses per 
unit of hearth area must have been extremely low. 
Although many more data are available now than when 
the average value of 500 for the radiation constant was 
arrived at, the authors have not found it necessary 
to modify this figure, with, however, the reservation 
that, for greater accuracy in considering individual 
furnaces, adjustment may be desirable to meet any 
specific set of conditions, taking into consideration 
the extent of water-cooling, climatic influence, &c. 

Tron Factor Average [0-4 + (0-12 x per cent. Si)].— 
The term “ iron factor ’’ is used to denote the pounds 
of carbon burnt to carbon monoxide in the hearth 
per lb. of pig iron, after allowing for requirementsYof 
radiation, &c., and slag. The figure is obtained by 
difference, so that any errors in the calculation of 
the requirements for radiation and slag are included 
in the iron factor. This, however, is not altogether a 
disadvantage, as any wide variations from the average 
iron factor, in the case of any individual furnace, lead 
generally to an investigation which frequently results 
in the recognition, and sometimes estimation, of hitherto 
masked or unrecognised variables. 

The iron factor includes the carbon burnt to meet the 
thermal requirements of :—(1) Melting and super- 
heating the iron; (2) the hearth reduction of the iron ; 
and (3) the hearth reduction of the silica. In order, 
however, to reduce practice in different furnaces to a 
comparable basis, differences in the grade of iron must 
be allowed for, and consequently, in all cases where 
comparisons of practice are made, the carbon require- 
ments of the silicon in the pig iron are deducted from 
the iron factor as calculated. In all cases where 
the term “ iron factor ” is used below, it is implied that 
this correction has been made. 

In practice, the iron factor varies considerably, 
depending on the character of the ore and of the 
coke, on the time of the material in the furnace, &c., 
and, by astatistical examination of a number of operat- 
ing results, these variables can frequently be evaluated. 
The German observers agreed that the calculated iron 
factor, as expressed above, is in accordance with average 
practice, whilst Lewis showed that the thermal require- 
ments of silicon (0-12 x per cent. Si) were in agreement 
with figures obtained at the Wishaw works. 

Slag Factor, 0-28.—Eichenberg and Hahn, after 
taking the top gas loss into consideration, agreed with 
the slag factor, 0-28, estimated by Evans and Bailey. 
In a private communication, however, H. E. Wright 
has pointed out that, in furnaces making considerable 
slag, the additional coke consumption appears to be 
greater than would be expected from this figure. 
At the moment, it is sufficient to state that, from a study 
of the results available, the authors are of the opinion 
that the factor 0-28 is sufficiently accurate as an 
actuarial average, although they do not exclude the 
possibility that, as further evidence becomes available, 
an adjustment may become desirable for hot limy slags. 

Effect of Time of Stock Descent.—It was shown by 
Evans and Bailey that a relationship existed between 
the time taken by the burden to reach the tuyeres and 
the iron factor, a decreasing time of the material in 
the furnace being accompanied by an increasing iron 
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factor. Complete data, allowing the time of the | 


material in the furnace to be calculated, were only 
available for about fifty of the furnaces examined, 
and an accurate determination of this relationship 
was therefore impossible. Further data from over 
200 furnaces are now available, however, ailowing 
of the determination both of the iron factor and of the 
time of the material in the furnace, and the relationship 
between the iron factor and the time of stock descent 
can therefore be investigated with greater precision. 
The results of all the furnace returns (including those 
submitted in the previous paper) are included in the 
present examination, the figure for the carbon used 
other than at the tuyeres, however, being calculated 
in every possible case from the gas analysis. The iron 
factor corrected to zero silicon obtained from this 
analysis has been plotted in Fig. 4, against the 
calculated times of stock descent. 

An examination of the results of furnaces using 
high-grade ores (and good coke), in which, therefore, 
the variables due to ore (and coke) quality are to a 
large extent eliminated, suggests that a mathematical 
relationship exists between the time of stock descent 
and the iron factor. The curve obtained by plotting 
these two variables in these cases appears to approxi- 
mate to a rectangular hyperbola, indicated in Fig. 4 





any furnace inside the band is of significance when 
cousidered in relation to the ore (and possibly the coke) 
quality. 

Influence of Raw Materials on the Relationship 
between the Iron Factor and the Time of Stock Descent.— 
From a study of the data available, the authors find it 
difficult to resist the conclusion that the results from 
the various producing districts tend to group them- 
selves around average curves, the position of which 
in the band is governed largely by the characteristics 
of the burden. This is shown by dividing the band 
into four sections, 1, 2, 3, and 4; the average burdens 
per ton of pig iron in the furnace within each of these 
sections is as follows :— 


Burden. 
Band Lb. per ton 
Section. of Pig Iron. 
1 ass cea ene 6,646 
2 Pa aes Pee 5,805 
3 Ses dee “aa 5,691 
4 re nae 5,268 


The gradation is unmistakable, and can be accounted 
for by assuming that the efficiency of the gas-solid 
contact in the furnace is decreased with the decreasing 
iron content of the ore. The iron factor is dependent 
on the extent to which the ore is reduced in the shaft 


























Fig.4 TIME OF STOCK DESCENT AND HEARTH HEAT REQUIREMENTS. Fig.5. 
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by the boundary AB of the band ABCD. This curve} by carbon monoxide—the less efficient the shaft 
AB expresses a definite mathematical relationship | reduction the greater the extent of the hearth reduction 


of the character :— 


tn7 
t 
where 
X = the iron factor (zero silicon). 
k = aconstant, depending largely on the raw mate- 
rials, and 
t = the time of stock descent. 


If results of furnaces smelting poorer ores are 


and the higher the iron factor. If the ore is of poor 
quality, the iron-bearing material will be less thickly 
distributed, and will consequently have a lower 


| ‘* concentration”? in the furnace than would be the 


case with richer ores; thus opportunities for contact 
between iron oxide and molecules of reducing gas will 


| be lessened. 


This hypothesis would explain the high coke con- 


| sumption with high slag yields referred to by Wright. 





examined, it is found that, as the ores become less rich | If the weights of slag produced in the furnaces included 
and more refractory, and as the coke quality decreases, | in the four sections, 1, 2, 3, and 4, are averaged, the 
the iron factor increases, and the position of the result- | mean slag production per ton of pig iron in each of the 
ing plot with respect to the curve AB rises. It is | four sections is as follows :— 


reasonable to assume that the type of mathematical Slag 
relationship which is evident in the case of rich ores | Band Production. 
and good coke still persists with poorer ores and lower | a Lb. per ton 
quality coke. Consequently, an upper curve CD | of Pig Iron. 
has been drawn as a true hyperbola, and a band enclosed i 2,368 
by these two curves is obtained in which are included | 3 , = 
90 per cent. of the results examined. For comparison, | 4 4 pe 


the lines E F and GH have been inserted to mark the | 
boundaries of the results examined in the previous| Whilst the gradation is not so clearly defined as 
paper. It is obvious that, as a result of the inclusion | that of the total burdens in these sections, high slag 
of the new data, the band has been narrowed very | productions are evidently associated with high iron 
considerably, but it might still seem to be too wide to | factors. High coke consumptions with low grade 
justify the definition of any particular mathematical | ores are consequently due primarily to the less effective 
relationship of universal application. The width of | iron-oxide/gas contact in the furnace, owing to the low 
the band, however, is dependent not only on variations | iron concentration, rather than to the high slag yields 
due to differences in practice under widely different | from the non-ferrous constituents. 

conditions, but is actually in accordance with results| Practical Deductions from the Above Analysis.— 
obtained at an individual furnace in Great Britain, | Consideration of the relationship shown in Fig. 4 


making hematite iron from ores of a generally similar 
character, but subject to such local variations as may 
arise in practice. At the same time, the position of 





leads to the following important practical deductions :— 
(1) As production from any furnace is increased, 
the carbon requirements to meet radiation and external 





cooling losses, which are constant per unit of time, are 
reduced per ton of pig iron produced; consequently, 
if this factor alone were involved, the coke consumption 
per ton of pig iron would tend to decrease with increas- 
ing output. Fig 4, however, shows that, when the time 
of the material in the furnace is reduced below a certain 
minimum, a very rapid increase in the iron factor takes 
place, indicating a rapid increase in the hearth reduc- 
tion, with a consequent increase of the hearth carbon 
requirements. Once the optimum point is reached, 
any advantages gained by increasing the output are 
counterbalanced by increased hearth carbon require- 
ments, with a resulting increase in the coke consump- 
tion. 

(2) For the same time of stock descent, the hearth 
carbon requirements, as expressed by the iron factor, 
are consistently lower with rich than with poor burdens, 
and consequently the coke consumption is lower. 

(3) Also, the minimum time of stock descent for 
optimum fuel consumption and output is lower with 
rich than with poor burdens—that is, a longer period 
of preparation in the shaft is necessary in the latter 
case. In Fig. 4, for example, the slope of the hyper- 
bolic curve changes rapidly with rich burdens when 
the time of stock descent is in the neighbourhood 
of 8 to 10 hours, whilst with poor burdens the critical 
time becomes 12 to 14 hours. 

Study of Individual Furnaces.—Apart from the light 
thrown upon the fundamentals of successful blast- 
furnace operation, one of the most important uses 
of the method of analysis employed is in the examina- 
tion of individual furnace records, with a view to the 
determination of the factors which limit efficiency of 
operation. In this connection, with the co-operation 
of the management, steps were taken at a British 
works to obtain a set of records of operation at one 
of the furnaces over a period of several months. Custo- 
mary blast-furnace records were obtained, together 
with a continuous analysis of the blast-furnace gas, 
and continuous records of the blast volume, as 
determined by the differential pressure across a con- 
striction. 

The furnace examined had lines in accordance 
with Fig. 5. As a basis of comparison, and in 
order to show up variations in the factors involved 
in furnace operation, each weekly series of returns was 
analysed, and the iron factor and time of stock descent 
were calculated in each case. The coke and limestone 
were of fairly uniform quality, but a mixture of British 
and foreign ores was used which sometimes showed 
considerable variations. The burden was occasionally 
changed from ordinary hematite to high-manganese 
iron for two or three days at a time. Such measure- 
ments as were continuously recorded—for instance, 
the gas analysis—could be studied separately under 
the two sets of conditions, but other data, such as 
coke consumption, were only given weekly, and the 
authors could only attempt to correlate such data 
with the number of days of the week during which high- 
manganese iron was being made. 

Perhaps the most interesting effect was the variation 
in the solution loss. It was not possible to state the 
solution loss definitely on days when ordinary iron, 
and high-manganese iron were being made, as to 
do this would have required a knowledge of the daily 
coke consumption. The procedure adopted was to 
find what relationship existed between the average 
solution loss (as calculated from the mean gas analysis) 
over any week and the number of days during that week 
on which high-manganese iron was being made. In 
accordance with these figures, in those weeks when full 
analytical records were not available, the solution loss 
was taken as 425, 550, and 600 lb. per ton of pig, when 
manganese iron was being made on 0, 1 and 2 days, 
respectively. It will be seen from the above figures 
that if high-manganese iron is made for one day only, 
there is a large increase in the solution loss, but that 
any increase in this period is not accompanied by a 
proportionate further increase in the solution loss. 

A variety of British and foreign ores were used, and 
differences were observed between them. Two ores 
might have almost identical iron contents, and yet 
one might require considerably more fuel than the other. 
The use of one particular local ore containing barium 
sulphate was associated with a high coke consumption. 

In plotting the iron factor against the time of stock 
descent, the points, though lying practically entirely 
within the band constructed from the analysis of other 
furnace data, nevertheless covered an appreciable 
area (see Fig. 6, on page 810), and the reason for 
this was sought. As the blast moisture had not been 
allowed for, it was thought that the solution of the 
problem might be obtained from a consideration of 
the variation in this factor. Mean weekly wet and 
dry bulb readings were obtained from a nearby colliery, 
and the iron factor was plotted against the humidity 
of the air for each week (expressed in grains per cubic 
foot), after allowing for barometric variations. — 

It was seen that the increase of the iron factor in the 
spring and autumn corresponded to the increase of 
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the humidity, but the depression in the summer 
months, which coincided with the highest moisture 
content of the year, was unexpected. An explanation 
is furnished by the suggestion that at this plant, as 
at Wishaw, radiation, particularly from the shaft, 
plays an important part. At Wishaw, the bosh was 
not water-cooled, and at that plant, with a compara- 
tively constant moisture content due to the use of 
dry blast, the influence of radiation is clearly shown 
in the decrease of the iron factor during the summer 
period. At the works where these tests were made, 
however, the bosh was water-cooled, and consequently 
variations in the atmospheric temperature might not 
be expected to influence the results to as great an extent 
as at. Wishaw, unless, perhaps, the temperature of the 
cooling water might be affected. Whilst the term 
radiation” has been used, this includes all external 


cooling losses, such, for example, as might be caused | 


hy the evaporation of moisture during periods of heavy 
rains. 

It was interesting to note that whilst at Wishaw 
the peaks of the iron fac 
the colder months of the year, the reverse was the 
case in the present series of results. This supports 
the view that there are two conflicting influences 
having opposite effects—namely :—The atmospheric 
temperature and moisture, with its effect on external 
cooling losses, and the blast moisture, affecting the 
actual furnace operation. 

Possibilities of Improving Practice at 
Furnace Plants.—Several instances have 
in which the method of analysis has been used to 
ascertain the possibilities of improving the practice 
at individual furnace plants. By plotting records of 
furnace operation on the curve given in Fig. 4, it is 


Individual 





possible to determine which, if any, of the factors | 


involved lend themselves most easily to alteration 
or adjustment, so as to increase the furnace efficiency. 
The effect of output is important. In several cases 
where results of furnaces examined were on the steeply 
sloping portion of the curve, attempts to increase the 
output were accompanied by a more than proportionate 
increase in the coke consumption. Alternatively, if 
the coke consumption remained constant, marked 
fluctuations in the output might readily occur with a 
comparatively slight alteration in the hearth carbon 
requirements. This was the case at a group of furnaces 
investigated where the total output varied from 2,600 
to 3,000 tons a week, owing to causes which were 
difficult to explain, whilst difficulty was experienced 
in maintaining the iron quality. At the same works, 
similar furnaces driven more slowly and thus working 
on the more horizontal portion of the curve (longer 
time of stock descent) gave no trouble. 

At a number of plants, a comparison of furnace records 
of recent date with those of only three or four years 
ago indicates a definite lowering of the characteristic 
curve. In some cases, this is due to an improvement 
in the coke quality ; in others to preparation of the ores, 
&e. The whole of the evidence available indicates 
that suitable treatment of the burden—concentration 
of ores, elimination and sintering of fines, improvement 
of coke quality, &c¢.—is a vital factor in obtaining 
optimum efficiency. 

Prediction of Results New Furnaces.—One 
the most interesting applications of the method lies 


on 


in the prediction of results that would be obtained with | 


proposed new furnaces working under conditions 
similar to those of existing furnaces. In order to do 
this it is assumed that the constant / in the equation 

k 

t 


p. 


will have the same value for the new furnace as for the 
old. By assigning different values to f, and knowing 
the volume of the new 
of the existing furnaces, the rate of output and the 
fuel consumption can be calculated. The difficulty, 
however, arises that the determination of the time of 
stock descent from the rate of output, or vice versa, 
presupposes a knowledge of the coke consumption, 
as this is required to determine the total volume of 
the burden per ton of pig iron produced. In most 
cases it will suffice, in calculating the burden volume, 
to assume a mean coke consumption, as deviations 
from this will probably have no greater effect than 
variations of other factors, such as climatic conditions. 
In several cases predictions have been made of operating 
results, including outputs and fuel consumption, 
obtainable from new furnaces, which have been sub- 
stantiated in practice when they were put into operation. 

Conclusion.—In conclusion, it is desirable to make 
the nature of the analysis quite clear. The phenomena 


of blast-furnace operation are so complex that it would 
be extremely difficult. and, in fact, impossible, within a 
short time to come to comprehensive conclusions from 
a study of the separate factors involved by the methods 
employed in pure science, whilst the translation of the 
results from the laboratory to commercial operation 
is always accompanied by the introduction of new 





| factors, such a radiation, &c., mass of materials in- 


‘tor curve occurred during | 


occurred | 


of | 


furnace and the iron factor | 


volved, &c., the effect of which is extremely difficult to 
determine from fundamental principles. 

Most rapid progress can probably be made by taking 
the results as a whole, and tracing, as far as possible, the 
| causes of the main variations by statistical examination. 
In this way, a rough general hypothesis is first advanced, 
which, as the data available become more numerous, 
attains to a greater and greater degree of precision. 
This has been done in the present investigations. 

The basis of the theory advanced is the dependence 
of the quantity termed the “ iron factor ”’ on the time 
of stock descent. With the limited data available 
when the previous paper was published, this showed a 
straight-line relationship, but with the many more 
results now available it has developed into the more | 








Fig.6. VARIATION OF THE IRON FACTOR 
AT AN INDIVIDUAL FURNACE. 
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logical relationship expressed, for an individual furnace 
working with a consistent burden, by a hyperbolic | 
|eurve. The iron factor has been defined artificially 
by assuming fundamental quantities—for instance, 
the slag factor—to be constant and by assigning definite 
values to these. Whilst these values have not been 
determined by direct experiment, they are in agree- 
ment with such evidence as is available, and their 
justification is that they make possible the correlation 
of a mass of results which at first sight seem quite 
unsusceptible to correlation. 

In accordance with this principle, the authors will 
in future be justified in making any modifications 
| that will tend to make the correlation more precise. 
As yet, however, attempts by trial and error do not 
indicate that modifications in these constants would | 
lead to a greater degree of precision than has yet been | 
obtained, and, whilst the theory is obviously not yet 
in its final form, it cannot be made more exact pending 
the examination of further results which the authors 
hope will become available in the future. 











Unirep Srates Firms EstasiisH Factories — IN 
Canapa.-—The Toronto Industrial Commission announced 
recently that seven new industrial plants were established 
in the vicinity of the City, by United States firms, 
| during the month of March. Among the new plants 
are two for the manufacture of motor-cars, namely, 
Messrs. Dominion Motors, Limited, and Messrs. Reo 
Motor Car Company of Canada, Limited. The other 
new installations are to inanufacture wireless appliances, 
motor-car radiators and fittings, musical instruments, 
electric refrigerators and heating units. 


Watco Pire WrReNcH.—Messrs. Limited, 
90, Union-street, London, 8.E.1, 
duced and are now manufacturing a new type of pipe 
wrench, which they have named the Waleo wrench, 
and which, from its simplicity and strength, is likely 
to prove a very useful tool. The wrench is of the same 
type as the firm’s well-known Stillson wrench, which 
it is designed to replace, in that the top jaw is actuated 
by a knurled nut engaging with a rack on the jaw passing 
throughit. Unlike the Stillson, however, the jaw housing 
is not swivelling and connected to the handle by a riveted 
pin, but is forged integrally with the handle and pierced 
by a special process. The tool, therefore, consists of four 
parts only, viz., the top jaw, the handle with the housing 
and bottom jaw, the nut, and the spring. The form of 
the jaw housing provides a large bearing surface for the 
rack and side-slip is thus prevented. The spring is of novel 
design and can be inserted or removed without tools. The 
action of the wrench is, from its construction, somewhat 
different from that of the Stillson wrench. It is smooth 
and positive and the wrench cannot lock on the pipe. 
The teeth can be re-sharpened on an emery wheel. The 
wrench is made of high-grade carbon tool steel. and is 
available in sizes of 6 in. to 48 in. long, suitable for hand- 
ling pipes }-in. to 6 in. in diameter. 


Walworth, 





| in various United States cities. 
| trations will enable the general layout and intended 


| lines of traffic, respectively. 


have recently intro- | 





HIGHWAY CROSSING AT WOOD- 
BRIDGE, NEW JERSEY. 
By T. A. Ross, M.Am.Soc.C.E. 

Amonc the notable engineering features of the new 
highway between New York and Philadelphia, were 
the methods employed on the route for the pur- 
pose of eliminating level crossings, both of railways 
and roads, in order to maintain uninterrupted cross 
traffic. Very elaborate measures have been adopted 
in some cases, the most interesting example being 
the Woodbridge crossing in New Jersey, illustrated 
in Figs. 1 to 1€, on the opposite page, and on page 
812. 

At this point, Route No. 4, running in a north and 
south direction and serving a number of cities and 
beach resorts, crosses Route No. 25—the new highway 


| between New York and Philadelphia, as shown in 


Figs. 1 and 2. Week-end and holiday traffic is extremely 
dense on Route No. 4, and Route No. 25 was expected 
to carry 6,000 vehicles or more per hour. The Wood- 


| bridge intersection was designed, therefore, to deal 
with both merging and crossing lines of cars in a 


manner that would ensure maintaining both routes at 
full capacity. 
The site imposed by local conditions possessed few 


| topographical features favouring the design adopted, 


which should be borne in mind when considering its 
adaptability to existing or future highway crossings in 
other situations where local features might actually serve 
to better advantage. The design admittedly requires 
considerable space, but possesses some advantages 
off-setting the cost of land. It is similar in principle 
to many smaller crossings constructed in the parks 
Reference to the illus- 


routes of vehicles to be readily followed. It must be 


|remembered that the rule of the road in the United 
| States is that traffic keeps to the right. 


A driver coming from the south on Route No. 4 
and wishing to proceed west would run under the 
bridge and follow the first turn to the right, leading 
up the ramp, to join the traffic stream proceeding in 
the required direction without meeting any opposing 
or crossing traffic. Similarly, if he wished to return 
upon his original route, he could follow the right-hand 
turn round the suitable pair of ramps. Traffic on 





| both main roads has a through run without interrup- 


tion, or may make a right-hand turn by following one of 
the outer circular roads. ; 

Roadway widths between kerbs were fixed to meet 
anticipated traffic requirements on each section of the 
crossing, and range from 20 ft. to 29 ft. for two or three 
Tapering parking spaces 
are provided along the centre of both highways for 
some distance on each side of the intersection. These 
spaces have a maximum width of 10 ft. They are 
provided with kerbs, and form a safety zone for 
disabled cars or for workmen. 

At the time the contract was placed, Route No. 4 
was in use and carrying heavy traffic. This traffic 
had to be maintained during construction with the 
least possible interference. To this end, one-half of 
the roadways and each half of the bridge were com- 
pleted in turn, and without any overhead portion of 
the latter being under construction while traffic was 
passing underneath. Traffic on Route No. 4 only 
suffered brief interruption while connection was being 
made with existing roadways at both ends of the new 
work. The contract called for the entire work to be 
completed in 200 working days. Portland cement 
concrete road-pavement was specified as follows :— 
| Cement, 1; coarse aggregate, 3} parts; fine aggregate, 
nine-tenths of void content of coarse aggregate. Ex- 
pansion joints were spaced at a minimum of 34 ft. 4 in. 
and a maximum of 35 ft.4 in. The steel reinforcement 
| used in the pavement-slabs consisted of a single layer 
of 3-in. bars or mesh. Bituminous concrete surface 
was laid on the macadam road sections which traverse 
| the bridge abutments and portions of the approaches. 
| This was intended to form a semi-elastic waterproof 
| cover to the filling behind the abutment walls. The 
macadam-road paving consisted of a 3-in. top course, 
and 4-in. bottom course, separately compacted, and 
then covered with 3 in. of bituminous concrete. 

The constructional features of the bridge-portion 
may be gathered from elevation, section and details 
given in Figs.3 to 10. Of these, Figs. 5 and 6 show 
details of the bearings on the centre and end piers, 
Fig. 7 shows a slab and end beam detail at the abut- 
ment piers, Fig. 8 shows the ends of the inside beams 
at the centre pier, Fig. 9 is a detail of the kerb, and 
Fig. 10 details of the outside beams and _ balustrade. 
Fabric waterproofing was laid over the concrete surface 
of the roadway decking, and on this was laid asphalt- 
block paving. Hot asphalt was run into all joints 
and over the entire roadway areas of the bridge. The 
very severe winter climate experienced in New Jersey 
necessitates special attention to waterproofing of 
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portions of structures liable to damage from ice and | brought into service in July, 1929. At first glance | public readily grasped the advantages, and few mistake 
expansion. | it might appear that the layout would give rise to some were made. 
An elaborate system of day and night traffic direc- | uncertainty and confusion on the part of the travelling! Consideration of this modern highway-intersection 
y y 8g | \ Pp g ghway 


tional signs was installed when the intersection was | public, but it was found in actual practice that the! suggests that railway-construction history is likely 
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to be repeated on the roads. 
found from operating experience that large capital 
expenditure may be justified in the elimination of 
track and highway level-crossings, on the re-grading of 
tracks, improvements to curves, the separation of 
fast and slow traffic, and so forth. 

With public highways the problem is neither so 
simple nor so self-contained. The more 
operating factors include the costs of delays to 
road-users, collective and individual, surmounting 
grades, negotiating curves, overcoming vehicle inertia, 
and comparative costs of transporting at various speeds 
any given tonnage over a selected section of highway by 
a group of vehicles of average composition. If com- 
paratively accurate monetary data were available con- 
cerning these and other relative factors, it would be 
possible to arrive at the capital expenditure justified in 
eliminating highway level-crossings, with their effect 
of intermittently reducing by one-half the capacity 
of roads leading to them; or in reducing grades 
and easing curves; or in increasing the widths of 
roads and providing parking-space; and generally 
in increasing safe speeds. In passing, it may be 
mentioned that recently-issued highway statistics for 


Great Britain show that some 60 per cent. of all recorded | 


accidents take place at road crossings or junctions. 

The crossing at Woodbridge was designed and 
constructed under the direction of the State Highways 
Commission of New Jersey, U.S.A., and it will be 
admitted that the engineers responsible have made 
an interesting contribution to a difficult ptoblem. 


SYDNEY, NOVA SCOTIA, AND SYDNEY, NEw SoutTH 
Wa tes.—H.M. Trade Commissioner at Montreal has 
reported to the Department of Overseas Trade, 35, Old 
Queen-street, London, 8.W.1, that a firm in Sydney, 
Nova Scotia, has drawn his attention to the long delays 
and consequent inconvenience sometimes caused when 
letters and parcels are given the abbreviated address of 
Sydney, N.S., instead of Sydney, Nova Scotia, in full. 
In some instances mail has been despatched to Sydney, 
New South Wales, in error. Although special instructions 
have been issued by the Post Office to safeguard against 
mail for Sydney, Nova Scotia, being sent by mistake to 
Sydney, New South Wales, United Kingdom firms are 
urged to address their correspondence ‘* Nova Scotia ”’ 
or ‘‘ New South Wales ”’ in full, and not to use the letters 
N.S.” or “NG.W.” 





Railway companies have | 


obscure | 


| CATALOGUES. 


| Speed Indicators and Recorders.—A catalogue of the 


instruments made by Dr. Th. Horn for indicating and | 


| recording the speed of heavy and general machinery is 
|to hand from Messrs. Moul and Company, Limited, 21, 
| Old Queen-street, London, 8.W.1, who act as sole 
| agents. 

Aluminium.—A pamphlet describing the manufacture 
of aluminium, its properties and uses, and another 
| describing the uses of the metal in granulated and in 
powdered form, are to hand from Messrs. The British 
| Aluminium Company, Limited, Adelaide House, King 
| William-street, London, E.C.4. 

Ebonite Fittings —A catalogue of acid-resisting 
|ebonite fittings, to hand from Messrs. Redfern’s Rubber 


| Works, Limited, Hyde, Cheshire, shows a considerable | 


|range of pipes, pipe connections and _ branches, taps, 
| cocks, jugs, buckets, measures, ladles, tanks, linings for 
| tanks, other large vessels, &c. 

Flexible Tubing for Petrol.—Messrs. Hobdell Way and 
| Company, Limited, 20, St. Clare-street, Minories, London, 
| E.1, have sent us a catalogue of their ‘‘ Petro-Flex ”’ 
| tubing for conveying petrol and oil, giving particulars of 
| fittings and connections. The tubing is made in 
| diameters ranging from ¥ in. to 3 in. 

Insulating Material—A pamphlet describing the 

| properties of cell concrete is to hand from Messrs. 

| Christiani and Nielson, 72-74, Victoria-street, London, 
| S.W.1. It is claimed to be an efficient insulator against 

heat and sound, and to be odourless and non-inflammable. 

| It is supplied in bricks, slabs, &c., or may be made up on 
the site. 

Gas Combustion.—Mr. J. E. Weyman, Greys Building, 
| Newcastle-on-Tyne, has issued a description of gas- 
| burning plant, which will be useful to engineers in charge 
|of boilers and hot stoves fired with gas from blast 
|furnaces, coke ovens or producers. Several installa- 
tions are described, and data are given of the efficiencies 
obtained. 





| Vacuum Cleaners.—Messrs. Sturtevant Engineering 
| Company, Limited, 147, Queen Victoria-street, London, 
| E.C.4, have issued a catalogue of industrial turbine 
| vacuum cleaners, with illustrated descriptions of the 
| apparatus in use for cleaning floors, walls, beams, ceilings, 
| railway and road vehicles and specially awkward places 
in textile mills, chemical and printing works, &c. 


Arc- Welding Electrodes.—A descriptive list of ‘‘ Elare 
apparatus and electrodes for electric-are welding, and a 
pamphlet of test results obtained, are to hand from 








Messrs. G. Dikkers and Company (England), Limited, 
Avenue Chambers, Southampton-row, London, W.C.1. 
| Practical notes and a list of electrodes for welding cast 
iron, mild steel, cast steel and manganese steel, are 
included, 

Flexible Drive Tools.—We have received a list of 
‘* Multi-Flex ”’ flexible-drive tools from Messrs. F, Gilman 
(B.S.T.), Limited, 221, High-street, Smethwick, Staffs. 
The list includes tools for rubbing, polishing, grinding, 
drilling, milling, die-sinking, scale removing and other 
operations, in which a small hand machine with a 
power drive is applicable. A four-speed set, with high- 
speed attachment, is shown for general purposes, in 
addition to many single-purpose outfits. 

Excavating Machines.—Messrs. Priestman Brothers 
Limited, Hull, have issued a descriptive catalogue of 
their two smaller excavators. These excavators are 
mounted on caterpillar tracks and are driven by petrol, 
paraffin or heavy oil engines. The lifting capacities of 
the grab or scoop, are + cub. yd., and }$ cub. yd., for the 
two sizes, respectively, while as cranes they can lift 
2 and 8 tons, respectively, at 14 ft. radius, or smaller 
loads up to 20 ft. radius. Both are capable of moving 
their load through a complete circle and are adaptable 
to the usual range of work, including shovelling, trenching, 
&e. 

Small Electric Generators.—A list of small generating 
sets, comprising engine, dynamo and all accessory 
fittings, is to hand from Messrs. Tangyes, Limited, 
Birmingham. The engine is of the two-stroke type. 
burning any kind of fuel oil which is not too viscous 
to flow through the pipes, and is mounted on a base 
plate with the dynamo, either direct coupled or with a tex- 
| rope drive. Batteries are supplied, if required. The three 
sizes are of 2}, 4 and 6 h.p., and the lighting capacities 
range from about 50 to 140 25-watt lamps with direct 
connection, or about 10 to 30 25-watt lamps for 10 hours 
from one full battery charge. Full particulars and prices 
are stated for both home and export orders. 


Mine Signals.—Messrs. Hopkinsons, Limited, Hudders- 
field, have issued a pamphlet describing a modern pit- 
shaft signalling system employing their patent signal 
indicators. The types of signals are classed as electrica! 
and mechanical, and the signals, indicating the leve! 
from which the cage is moving and whether it is laden 
with men or coal tubs, are registered on dials in the 
engine-room. This simple matter is worked out with 
precautions which at first sight seem almost too elaborate, 
but the recorded facts show the absolute necessity for 
these precautions and their enforcement by rigorous 

| official inspection. The pamphlet deserves attention 
from all who are responsible for pithead machinery. 
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PETROL-ELECTRIC BREAKDOWN CRANE. 


MESSRS. 


INDUSTRIAL 


BROWNHOIST CORPORATION, CLEVELAND, OHIO. U.S.A. 




















PETROL-ELECTRIC BREAKDOWN 


speeds, causing them to rise and fall regularly, thus 
producing a variable breeze which is found most 


| building had to be lengthened downwards. Brackets 


were riveted to the flanges and the column was jacked 





CRANE. up while the new length was added, the existing 

Tue double-ended breakdown crane which we illus- | grillage being dropped to the new footing without 
trate in the accompanying figure has been introduced by | interfering with the work of the office. For architec- 
Messrs. Industrial Brownhoist Corporation, Cleveland, | tural reasons, most of the offsets were made at points not 
Ohio, U.S.A., and the first completed model was | coincident with columns, and were therefore carried on 


: . | P ° . 
demonstrated before a number of prominent American | plate cantilevers, but in a number of cases the difference 


effective and is also helpful in preventing stratification. 
Further to guard against this, all air is admitted to the 
rooms from the plenum duct at a high velocity through 
louvre nozzles controllable in both area and direction, 
while temperatures are thermostatically controlled. 
The cold-air inlet duct is built inside the main warm- 
air outlet duct, and so receives heat from the latter 











railway officials at Bay City, Michigan, in March last. 


The crane is designed to work in tunnels where very | 


little clearance is available, and is operated on the 


petrol-electric system, so that no delay is involved in | 
getting up steam. The first model will be placed in | 


operation at the Cleveland Union terminal, and a 
duplicate crane is now being built for the New York 


Central Railway for their west side electrification in | 


New York. The cranes are equipped with three 
independent power units, any one of which will run 
the machine. Two of the units consist of 225-h.p. 
petrol engines direct coupled to 400-volt direct-current 
generators, each capable of an output of 350 amperes. 
The third power unit is a storage battery having 208 
cells, from which the motors controlling the crane 
movements can be supplied, if desired. All the 
movements are electrically operated, and the machine 


/in column spacings was taken up by sloping columns 
| through the depth of one storey. Where the offsets and 
loadings were symmetrical, it was considered sufficient to 
tie the panel points horizontally, but in the worst case, | 
where the offset to one side was 1 ft. 74 in. under a| Electric current is supplied by either of duplicate 
load of 670 tons, and to the other side 3 ft. under a| cables from the mains in the street, at 12,000 volts, 
load of 530 tons, diagonals were added, and particular | three-phase, 60 cycles, and passed to three transformer 
care was exercised in machining the abutting ends of | banks, each unit being of 500 kv.-a. capacity. The sec- 
all members to an exact fit, in order that these ends | ondary pressures are 115/230 volts for lighting, 230 volts 
and faces should take all the direct stress. Similarly, | for power, and 2,300 volts to supply the original building 
no work such as reinforcing, extending or re-footing | and the direct-current converter equipment. There 
any member was undertaken without, as far as possible, | is also a 150-kw. steam turbo-generator for the purpose 
removing all loading, so that when the ultimate loads | of charging the emergency battery which is capable of 
came on, all metal, old or new, in any given member, | supplying 600 amperes for 1 hour, or of maintaining 
should carry the same stress. |an emergency supply if the requirements exceed the 

There is now a total of 18,550 tons of steelwork in| capacity of the battery. An institutional building 





before entering the air washer and humidifier. The con- 
sultants for these services were Messrs. E. A. Ryan, 
M.E.IL.C., and A. Traver Newman. 





the building, which was fully described in a series of |such as this demands much greater complexity of 


is also fitted with electric motors for travelling, a| papers presented at a meeting of the Engineering | intercommunications than a similar building housing a 


speed of approximately 33 m.p.h. being attainable. 








THE HEAD OFFICE BUILDING OF 


THE SUN LIFE ASSURANCE COM-| 


| the old building, owing to the increase in rolling-mill | in ordinary buildings, provision need be made to move’ 


PANY OF CANADA, 
MONTREAL. 


Some twenty-three years ago, Messrs. Darling and 
Pearson prepared the first sketches of a Head Office 


LIMITED, 


building for the Sun Life Assurance Company of | 


Canada, Limited, in Montreal, and it was built as an 
eight-storey structure, about 140 ft. by 214 ft. in plan, 
with a Corinthian fagade of seven bays. 
were rendered necessary by the normal growth of 
business, and were duly carried out, the recently 
completed building now housing 10,000 people, and 
making provision for not only their working space, but 
also for supplying them with meals and affording 
recreation and medical services. The building occupies 


a ground space of roughly 430 ft. by 214 ft. with a| 
west facade of three seven-bay portions, while above | 


the eight storey line, successive offsets culminate in a 
tower rising to 400 ft. above street level. 


structure, and, during construction, 


reinforced firstly by a group of plates parallel to the | 
web, and secondly by plates between the angles and 
end on to the web plates, the whole being secured by | 
rivets through the legs of the angles, the web plates | 
and the column webs; two rows of rivet holes, drilled | 
in situ through the column webs, were thus sufficient. | 

Some of the reinforced columns now carry nearly | 
1,200 tons, while interior columns under the tower 
carry as much as 1,800 tons. In carrying the new 
work downwards, to some 33 ft. below street level, 
unsuspected clay strata splitting up the bed-rock 


were uncovered, hence many of the columns of the old ism,” a motor-driven rheostat controlling the fan | from which they are discharged into lorries and removed 


| issue of The Engineering Journal, of Montreal. 


| respectively) in 1912, and a 36-in. joist and a 16-in. | 120 sq. ft. per person. 


Extensions | 


| accommodated two sets of ball-valve controlled tanks, 


This tower | 
actually overlaps three rows of columns in the old | 
the load was | 


removed from these by timber shores, and they were | 


Institute of Canada, and reprinted in the February | large number of unrelated businesses, and this is re- 
In one | flected in the problem of passenger elevators. The 
of these papers, the structural engineer, Mr. A. H. | former require about 30 per cent. of their total popu- 
Harkness, M.E.I.C., calls attention to the greater | lation to be transported in 5 minutes, and are usually 
simplicity of the new work as compared with that in| occupied at a density of 80 sq. ft. per person, whereas 


sections available, the maximum being a 24-in. joist | only from 15 to 20 per cent. of the population in 
and a 14-in. column (100-lb. and 287-5 lb. per foot, | 5 minutes, and the space occupied is usually from 100 to 
In this case, the anticipated 
column (300 Ib. and 427 lb. per foot) in 1930, the | trouble was such that it was arranged to “ stagger”’ the 
advantages being especially in evidence in the field | arrival and leaving hours of the staff. Even then, the 
work. minimum number of elevators necessary was 38, of 

For water supply, sanitation, and similar services| which 30 are arranged to run to schedule under the 
the building is divided, vertically, into three zones ; | supervision of a starter, the present maximum speed 
otherwise the static head on fittings would have been | being 600 ft. per minute, to be increased later, if 


|excessive. The limits are, generally, the duct spaces, regulations permit, to 800 ft. per minute. 
| each a full storey deep between the seventh and eighth, 


The steam plant, constructed to the designs of 
Mr. F. A. Combe, M.E.I.C., is located across the 
| street, and is entirely below ground, the main boiler 
|floor being at a depth of 48 ft. with a sump floor 
| 12 ft. lower. There are three main Babcock boilers, 
| with Foster-Wheeler economisers, the total heating 
| surface per set being 6,660 sq. ft. The plant is designed 
with live steam from the main boiler plant, and with | for an economic range of from 10,000 Ib. to 40,000 Ib. of 
cold water from the corresponding tank. An auxiliary | steam per hour, the economisers and induced draught 
service, similarly designed, is the unusual one of | being used only when the load exceeds 15,000 lb. The 
liquid-soap supply. The cold-water piping is of | designed pressure is 200 lb. per square inch, but for the 
galvanised wrought iron, the hot-water piping of brass, | present the boilers will be worked at 100 lb.-125 lb. 
while black wrought iron is used for the soap. An/ per square inch. Coal is brought in by a covered 
ammonia refrigerator plant in the basement circulates | way and dumped through hatches to the 400-ton main 
brine in hot weather to the water tanks, and also | storage bin, whence it can be shovelled either directly 
makes ice. | to the stoker hoppers or, if necessary, to a crusher, 
Heating, in the three zones, is effected by forced | whence a bucket elevator carries it to a 300-ton sus- 
circulation, but further subdivision is employed, since, | pended cast-iron hopper, above the stoker. The ashes 
under the particular climatic conditions, there is often | fall into a 25-ton tile lined cast-iron hopper, and are 
a considerable temperature difference between the | delivered thence to hand trucks in which they are 
windward and lee sides of the building. 


the fifteenth and sixteenth, and above the twenty- 
fourth (topmost) floor. Above these spaces are 


one for water supply and the other for fire services, 
each supplied by its own pump in the third basement. 
In the duct spaces themselves are the heaters, supplied 


feature in ventilation is the ‘“‘ undulating mechan- 


A novel | hauled to a skip hoist. In this they are raised through 


a height of 90 ft. and tipped into another hopper 
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HYDRAULIC MACHINERY. 


337,031. B. Kay, of Haslingden, and J. O. Tillot- 
son, of Burnley. Hydraulic Variable-Speed Gears. 
(5 Figs.) July 25, 1929.—The invention relates to fluid- 
operated variable-speed gears in which a core having 
sliding plungers is mounted eccentrically within a casing, 
and the plungers move in and out in the core as it 
rotates. The driving shaft A is formed with a cylindrical 
core a having a series of slots a! at intervals with adjacent 
slots at right angles to each other. The core is housed 
in a cylindrical casing 6 bolted to the driven shaft. 
The casing carries a series of rings 6! bored eccentrically 
with respect to the casing and surrounding those portions 
of the core a which are slotted, the interior of the casing 6 
being divided into compartments by discs b? arranged 
between the rings 6!. The internal diameter of the 
discs b? is equal to the external diameter of the core a. 
The internal bore of the eccentric rings 6! is greater than 
the diameter of the core a and the eccentricity is so 
arranged that the core contacts with the rings 6! at 
one part of its periphery. A pair of plungers C, separated 
by a spring, is inserted into each slot a! and slide to and 
fro therein as-the cylinder rotates inside the eccentric 
chamber formed by the rings 6!, to maintain one half 
of this chamber out of communication with the other 
half. The rings 6! and dises 6? are connected to the 
casing 6 and to the driven shaft by bolts 63. A sleeve 








D having ports d, d! is provided outside the casing b to 
control the admission of oil to the compartments. The 
eccentric rings b! are formed with ports e giving access 
to the interior of the eccentric compartments, one port 
being provided in the ring at a point where the distance 
between the ring and the cylinder is a maximum, and a 
further smaller port e! where the distance is approxi- 
mately a minimum. The port e is arranged slightly 
past the point of maximim distance between the shaft 
and the ring 6! and the port e! slightly in advance of the 
point of minimum distance, so that when the port e is 
fully open the port e! is closed by the sleeve D. The 
casing 1s immersed in oil which is admitted through the 
larger ports e and expelled through the ports e! as one 
shaft rotates relatively to the other, the plungers C 
travelling in the chamber and compressing the fluid 
between the core @ and the rings 6!, the quantity of fluid 
admitted through the ports e determining the amount of 
movement between the core @ and rings 6!. Thus, when 
the ports e are fully open, the ports e! are closed, the 
quantity of fluid compressed is a maximum, and the 
core a, shaft A and rings 6! will rotate solidly together. 
When the ports e are not fully open, the port e? will be 
opened, and the core a will rctate inside the rings b! 
with an amount of slip depending on the effective area 
of the ports e. (Sealed.) 


337,012. T. Thompson, of London. Water Tur- 
bine. (2 Figs.) July 24, 1929.—a is the upper section of 
the casing of the turbine and b the lower section which 
forms a draught tube, the two sections being bolted to- 
gether. The upper section @ is formed with water 
inlets c having adjustable vanes d. e is a cap closing 
the top end. Beneath the cap and centrally within the 
upper part of the casing is located a fixed hub f which 
contains a bearing g for the rotor shaft h and is shaped 
externally so that its profile is part-toroidal. This pro- 
file is coincident, at its upper end, with the upper wall 
of the water inlet c, and at its lower end extends in a 
direction slightly divergent to the shaft of the turbine. 
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The internal face of the outer wall of section a of the 
turbine casing immediately below the water inlet is 
curved corresponding to the curvature of the hub f, so 
that the water during its passage between the hub f 
and outer wall is redirected downward, and slightly 
divergent from the axis of the turbine. The rotor 2, 
which in this instance is of the propeller-blade type, is 
immediately below the hub f and its blades 7 project 
downwardly and outwardly across the annular water 








channel of the turbine at about the junction{of the upper 
and lower sections a and b of the casing wherein the 
diameter is somewhat enlarged. The water before 
impinging upon these blades is first guided by the 
curved outer surface of the hub f and the opposite wall 
of the casing, which together direct the water axially 
and outwardly towards the outer parts of the blades / 
where it will operate with greater leverage upon the 
shaft A. The lower section 6 of the casing converges 
towards the axis and diverges again gradually as shown. 
The boss of the rotor 7 has a streamlined tapering tail 
piece i*. (Sealed.) 


PUMPS. 


337,205. G. & J. Weir, Limited, of Cathcart, and 
C. R. Lang, of Cathcart. Pumps. (4 Figs.) November 
5, 1929.—The present invention consists of a feed-water 
pump for boilers, in which the output is varied auto- 
matically in accordance with the pressure of delivery. 
a is the pump body, 6 the admission valve and c the 
discharge valve. d, e are two displacers driven by the 
shafts f, g. The shafts are driven by the electric motors 
m,n. The stator of the electric motor n, in order to 
alter the phase relationship of the two shafts, can be 
partially rotated by a small electric motor o carrying 
a worm x which meshes with the worm whee! z coupled 
to the stator of the motor. The supply current to the 
motor o is controlled in accordance with the pressure 
of delivery of the pump as follows: 11 is a cylinder 
connected by the pipe 12 to the water-delivery pipe from 
the pump to the boiler on the pump side of the boiler 
regulator valve. In the cylinder is a piston 10 which 
is connected by the rod 13 to the lever 14 which carries 
an electric contact member 15 to engagé with the electric 
contacts 16, 17 and the electric contacts 18, 19. When 


(337205) 





in engagement with the contacts 16, 17, it closes the 
electric circuit 20, whereby the motor o is caused to 
rotate in a certain direction. When in engagement with 
the contacts 18, 19, it closes the electric circuit 21 whereby 
the motor o is caused to rotate in the opposite direction. 
According, therefore, to the pressure in the water 
delivery pipe between the pump and the boiler regulator 
valve, the motor o is rotating in one direction, is at rest, 
or is rotating in the other direction. The apparatus 
may be so arranged that the one-direction rotation or 
the other-direction rotation of the motor are put in 
operation with a definite and small pressure difference, 
say ten pounds per square inch. When the two shafts 
are in phase, the displacement of the two displacers is 
a maximum. When the phase difference of the two 
shafts is 180 deg., the displacement of the two displacers 
is approximately zero, and the output of the pump is 
nil, or practically so. With any phase difference between 
zero and 180 deg., there is a corresponding pump output 





between zero and the maximum. (Sealed.) 





REFRIGERATORS. 

339,272. J. Barr, of Liverpool. Refrigerating 
Machinery. (5 Figs.) May 28, 1929.—The invention 
relates to multi-cylinder swash -plate compressor refriger- 
ating machinery. A is the main casing, B the compres- 
sion cylinders, C the pistons, D the driving shaft, E the 
swash plate, F the slippers by which the pistons are 
connected to the swash plate, ¢! the outlet piping from 
the compressor to the condenser, S the suction valves, 
and P the delivery valves. The casing A is divided by 
two transverse partitions a+ and a into three cham- 
bers, a central chamber al in which is the swash 
plate, and two end chambers a? and a%. The par- 
titions a+ and a and the ends a® of the casings are 
drilled to take the cylinders B, which are arranged 
in pairs one on each side of the swash plate. The 
hollow pistons C of a pair of cylinders are rigidly 
connected together by lugs c!. The connection between 
the swash plate E and the shaft D is made by two oblique- 
faced washers e!, and bolts e?, the washers being keyed to 














(339272) 





the shaft D. The sliding connection between each pair of 
attached pistons and the swash plate is made by slippers 
F, each having a plain bearing surface f!, against one 
side of the swash plate, and a spherical bearing f? which 
engages a spherical bearing block c? screwed into the 
piston. Each cylinder is fitted with a delivery valve 
P controlling ports 6° in the cylinder ends b4. The 
discharge sides of each of the delivery valves are connected 
by outlet piping ¢! to the main outlet from the compressor 
to the condenser. The gas to be compressed is led into 
the .compressor through branches I to the chambers 
a? and a3. Each cylinder has formed in its wall a 
cylinder suction port 6®, and each of the pistons has 
formed in its wall a corresponding suction port. The 
interior of each piston communicates with the cylinder 
through a suction valve 8 which closes ports s! in the 
end of the piston. As each piston completes its in stroke, 
gases pass from the chamber a? or a? to the interior of 
the cylinder. On the out stroke, this gas is compressed 
until its compression is sufficient to open the loaded 
delivery valve P. (Sealed.) 
STEAM ENGINES, BOILERS, &c. 

337,504. A.W.Bennis, of Bolton. Chain Grates. 
(4 Figs.) August 22, 1929.—The invention relates to 
the drive for travelling-chain grates. The main driving 
shaft 10, being run at a high speed, is of relatively small 
diameter and extends transversely across the grate 
near the front end and between the upper and lower 
runs of the chain. The driving shaft is divided into a 
number of portions 10, 10a, which are connected by 
flexible couplings 11. Each of these portions is provided 
with step-down gearing for communicating the drive to 
a stub shaft 12. A gear wheel 13 on the shaft 10 drives 
a gear wheel 14 which is integral with a gear wheel 15, 
both of which run idly on the stub shaft 12. The gear 


Fig.1. 














wheel 15 meshes with a gear wheel 16, which, in turn, is 
integral with the gear wheel 17, both of which run idly 
on the driving shaft 10. The gear wheel 17 drives a 
gear wheel 18 keyed to the stub-shaft 12. This gear 
wheel 18 drives sprocket wheels 19, 20. The mechanism 
is repeated in connection with other portions of the 
driving shaft 10, whereby it drives through the variable- 
speed mechanism a number of short stub sprocket shafts 
12, about each of which a section of the grate is placed. 
Since the sprocket shafts 12 only have to transmit the 

wer required for the chains of their own section of 
the grate, they need not be of large diameter. (Sealed.) 
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PRESSURE FILTRATION PLANT AT 
HALIFAX. 


Many people, especially in the London district, 
are familiar with the process of slow sand water 
filtration, probably because this method is largely 
in evidence, owing to the great area of the filters 
employed ; if gravity or pressure mechanical filters 
are considered at all, they are rather visualised 
as subsidiary to the slow sand process. It may 
be desirable to remind some of our readers, therefore, 
that the mechanical or rapid system is widely 
employed as the sole means of filtration of public 
drinking supplies on a large scale. Such filters can 
be operated either under gravity or pressure condi- 
tions, the latter being preferable where the site 
conditions make it advantageous to maintain the 
hydraulic gradient. Apart from its inherent efficiency, 
the rapid filter is particularly suitable for use in 
congested areas, ¢.g., in towns or in places where the 
uneven nature of the ground necessitates concen- 
tration of the filtration plant in a small space. Very 
great quantities of water can thus be treated in a 
comparatively small building. 

An example of such a plant is furnished by that 
recently set to work at Thrum Hall-lane, Halifax. 
This plant, which is, incidentally, the largest pres- 
sure filtration plant in existence, has been installed 
by Messrs. The Paterson Engineering Company, 


Fig.1. 


SECTION C.D. (Fig.5.) 
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Limited, Windsor House, Kingsway, London, W.C.2. 
We illustrate it in Figs. 1 to 3 and 9 to 14, above 
and on pages 816, 817 and 830, and Figs. 4 to 8, 
on Plate XLVIII. 

Before dealing with the filtration plant in detail, 
it is desirable to make some comment on the water 
supply system as a whole. The Halifax Corporation, 
in addition to supplying and distributing water in 
the Borough, and into adjoining urban districts, is 
by statute, responsible for the supply of water in 
bulk to 12 other borough or urban district councils. 
The water is obtained from a catchment area, 
consisting of either moorland or high mountain 
pasture, a large part of the gathering ground being 
owned by the Corporation. It is derived from six 
separate sources, and is impounded in reservoirs 
varying from 2,629,000 gallons to 640,511,000 
gallons in capacity, situated at such levels as enable 
the water to be conveyed by gravitation throughout 
the whole of the Corporation supply area, the pres- 
sure indeed being so great that service reservoirs 
within the borough are used to reduce it, as well as 
to provide storage. There are seven of these reser- 
voirs, the smallest, dating from 1762, being of 
26,000 gallons capacity, and the largest holding 
27,341,000 gallons. The total reservoir capacity, 
including two impounding reservoirs under con- 
struction, is 2,555,722,000 gallons. When these 
latter reservoirs are completed, it is estimated that 
there will be a supply of water sufficient for a daily 
consumption of 7,825,000 gallons. The actual 


consumption peak for the last five years was 
reached in 1927, when the daily rate was 6,924,000 
gallons, viz., 31-33 gallons per head per day. The 
new filtration plant is designed to deal with a maxi- 
mum of 12,000,000 gallons per day. 


moorlands covered to a large extent by peat, the 
water not only contains humic acid, but also organic 
matter in suspension, the latter causing discolora- 
tion, especially after a heavy rainfall. The result is 
that the use of such waters is apt to corrode the 
supply pipes, whether of lead or other material, and 
to give rise to complaints of staining in textile 
operations. Further, in this instance, there are cer- 
tain portions of the watershed over which the 
Corporation is not able to exercise full control, in 
the absence of which, ordinary farming operations 
may give rise to bacterial pollution. These factors 
decided the Corporation to filter the whole of the 
water supply, a policy which was agreed to by all 
the local authorities concerned, with the exception 
of the Corporations of Dewsbury and Batley. One 
reservoir within the Borough retains a filter plant 
installed many years ago, and an urban district 
council filters the water supplied to it in its own 
plant, though this will be withdrawn from use later. 
With these exceptions all the water is now treated 
with reagents and filtered prior to discharge into 
the new outlet mains, which vary from 12 in. to 
48 in. in diameter, and connect with the existing 
distributing mains. 

Having now dealt with the general conditions 
governing the water supply, the filtration plant 
itself may be described. The filter house consists 





of a well-proportioned and substantial rectangular 






building of stone in two bays, with trussed roofs 
having lofty clerestories. It is 220 ft. long by 
74 ft. wide internally, and is situated with one long 
side facing a public road, the facade being broken 
by a central projecting wing containing the main 
entrance which is flanked on one side by an office, 
and on the other by a laboratory. Opposite this, at 
the back of the building, is a corresponding wing 
containing the chemical mixing room, stores, work- 
shop, &c. <A cross-section of the filter house through 
both central wings is given in Fig. 1, and views of 
the chemical house in Figs. 2 and 3, above and on 
page 816, but the best idea of the lay-out is to be 
obtained from Figs. 4 and 5, on Plate XLVITI, which 
show a longitudinal section and a plan respectively. 
As will be seen from the latter, there are 84 filter 
units. They have a total filtering area of 5,340 sq. ft. 
and are arranged in four rows of 21. An internal 
view of the house in which all four rows can be dis- 
tinguished, is given in Fig. 13, page 830. Each unit 
is 9 ft. in diameter, and is of the form shown in 
Fig. 6. All the filters are connected to the common 
raw-water main and to the pure-water outlet main, 
and are cleansed by compressed air agitation. It 
will be advisable to consider the actual construction 
of a unit before discussing the connections, mode of 
introducing chemicals, &c. 

A cross section of a filter is given in Fig. 7. 
The lower portion is occupied by a solid concrete 
filling, which is finished, at about the level of the 
bottom seam, with a flat surface. Upon this surface 
is laid the filtering material, consisting of, first, 
carefully-graduated layers of pebbles varying in 
size from large stones at the bottom to grit on the 
top, and secondly, of a deeper layer of specially- 
graded Leighton Buzzard sand. The raw water, 





As is natural when supplies are collected from 


after being treated with alumina and lime is intro- 








duced above the sand by the large pipe seen in the 
figure. This terminates in a centrally-placed trum- 
pet mouth, ensuring a quiet flow of the water which, 
in consequence, does not disturb the sand or the 
filtering film formed thereon by the coagulating 
action of the reagents. After passing through the 
filter at a pressure determined by the height of the 
water in the reservoirs situated at a higher level 
than the filter house, the water enters the collecting 
strainer tubes situated in the lowermost layer of 
pebbles and arranged as shown in Fig. 8. These 
tubes are of heavy copper, and are perforated on 
their undersides with small holes, of a size calculated 
to give a perfectly even draw-off of filtered water 
over the whole area of the bed. The pipes 
discharge into a Tee-shaped pipe, the vertical limb 
of which is situated at the centre of the bottom 
of the filter, and is there connected to the pure water 
outlet pipe. 

Obviously, the deposition of the intercepted 
impurities will increase until a point is reached when 
the capacity of the filter is interfered with, and 
cleansing becomes necessary. This operation is 
effected by thoroughly agitating the filtering 
medium for about two minutes by compressed air, 
which is admitted through the strainer tubes, the 
air-supply pipe being led to the centre of the Tee- 
pipe, previously referred to, as shown in Figs. 7 
and 8. The raw water supply and the pure water 
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outlet are closed during the admission of air. The 
next stage of the cleansing, consists of the admis- 
sion of a current of filtered water passed through 
the filtering medium in an upward direction from the 
strainer tubes. This wash water floats the impuri- 
ties, which have already been thoroughly loosened 
by the air current, into the bell mouth of the inlet 
pipe, previously put in communication with a waste 
water outlet. The whole cleansing operation is 
completed in a few minutes, and although it may 
be thought, from the large number of filters involved, 
that the amount of filtered water running to waste 
may be considerable, this is not the case. The 
contract stipulated that the amount of waste water 
must not exceed 1 per cent. of the plant output, 
a quantity which is not exceeded in actual working. 
Further, it may be noted that the special arrange- 
ment of the air vents, which is a characteristic 
feature of the Paterson system, ensures the expul- 
sion of all air from the distributing pipes after the 
wash water is admitted, so that agitation continues 
up to the moment of flotation of the loosened 
impurities into the waste pipe. All the filters are 
in operation simultaneously. Individual filters are 
cleaned as required, the wash water being supplied 
by those left in commission. 

The valves and pipes by which the cleaning 
operations are effected are well seen in Fig. 6. 
The compressed-air pipe runs above the filters, and 
is brought down to the point of entry on the side 
of the filter, the connection being made by a tee- 
piece having a valve on each side. The upper valve 
regulates the supply, while the lower one provides 
a means for running off the filtered water to waste 
for a minute or two, should this be necessary at 
any time, until the filtering film is formed on the 
surface of the bed. Of the three valves in the 












816 


ENGINEERING. 





[JUNE 26, 1931. 














foreground of the figure, that on the left is the 
raw water inlet valve, which connects to a pipe 
common to it and the central valve. This latter 
is the waste water outlet, and is, except when the 
filter is being cleaned, kept closed. The valve at the 
right hand is the filtered water outlet. It is connected 
to the outlet bend by means of the Venturi tube, 
seen at the bottom of Fig. 7. This is coupled to 
a continuously-operating visible flow meter, which 
indicates the filtering rate of flow in thousands of 
gallons per hour when the filter is in commission. 
The falling-off of this rate to a predetermined point 
shows the attendant when the filter needs cleaning. 
The meter, by an ingenious device, shows also the 
rate of the wash water, the direction of flow being 
then reversed, and enables the correct rate, 7.e., one 
not too violent, to be maintained. The washing is 
done at a rate of about 630 gallons per minute. All 
these valves are of the gate type, and are fitted 
with an indicator showing exactly to what amount 
the valve is open. This indicator consists of a 
circular opening representing the valve seat attached 
to the cover, behind which moves a red disc repre- 
senting the valve gate itself, and attached to the 
spindle. The indicator is made to a scale deter- 
mined by the pitch of the spindle-operating screw, 
and so gives an exact reproduction in miniature 
of the position of the valve gate. An automatic 
air-relief valve is fitted on the top of the filter. 

Consideration may now be given to the pipe 
system of the plant. The raw water is taken from 
a pair of service reservoirs, the Victoria and the 
Albert, which are interconnected so as to maintain 
a common water level. The outfall of these is 795 ft. 
above sea level, the inlet pipe at the filter house 
being 756-5 ft. above sea level, so that there is an 
available head of about 38 ft. The reservoirs are 
connected to the filter plant by a 36-in. cast-iron 
main. This is coupled to a Venturi tube situated 
under the main entrance passage, as shown in 
Figs. 1 and 5. On the outlet side of the Venturi 
tube is a Y-piece, from which run two main pipes 
right across the filter house, to be re-united at the 
far side by another Y-piece coupled to the filtered 
water outlet pipe. These pipes are situated in a 
trench 9 ft. wide by 9 ft. deep. One of the pipes is 
used for distributing the raw water to the filters ; 
the other for collecting the filtered water from them, 
suitable valves at the points of junction with the 
Y-pieces isolating them from one another and yet 
permitting the raw water to be passed direct to the 
outlet should an occasion ever arise rendering this 
advisable. Branches on the top of these two main 
pipes connect to the filter distributing and collecting 
pipes, which run, in shallower trenches, between the 
batteries of filters. These are shown in cross- 
section in Fig. 1, from which the connecting pipes 
to the filter valves can also be made out. The 
channels at each side of the pipe trench receive 
the waste water from the filters when washing is 
in progress. All the trenches are made in mass 
concrete, and are covered in with portable floor 
plates. It is worthy of note that the concrete 
blocks which support the filters are carried down 
to the rock foundation, so that there is no possibility 
of side thrust on the trench walls. The floor of 
the house is also formed of concrete. 

In the centre of the house is the clarity indicator 
shown in Fig. 9, page 817. This is virtually a control 
stand in that the attendant can, by means of it, 
maintain a check on the operation of the plant. 
The stand is two-faced, both sides being similar. 
The large dials at the top indicate the pressure, in 
feet of water, in the raw water, and pure water 
mains. At the time of our ‘isit to the plant, these 
recorded 32 ft. and 25 ft. respectively. The four 
smaller dials show the inlet and outlet pressures 
for each battery of filters, viz., a pair to each 
battery, or two batteries per side. Below the 
gauges are porcelain bowls, a pair of which is 
assigned to each battery. A small glass tube in 
the centre of each bowl keeps it constantly full of 
water, the surplus continuously overflowing. One 
bowl contains raw water, the other filtered water 
and a direct comparison of colour, &c., can thus 
be made at any time. The switch below the small 
dials operates a concealed light, which correctly 
illuminates the water at night. The casing is of | 


polished black material with chromium-plated!above them. These tanks are of bitumen-lined 


SECTION E-F 
Fig.2. 





mountings. All the other accessories in the house, 
e.g., flow meters, number plates, clock, barometer, 
&c., are finished in the same style. The instrument 
shown in Fig. 11 is a Paterson Fluxograph, which 
records the amount of waste water as it passes 
over a weir in a measuring tank outside the filter 
house. The counter at the top right-hand corner 
records the total number of gallons passed, while 
the needle moving over the quadrant below it 
indicates the rate of flow in thousands of gallons 
per hour. The waste water is conveyed to the 
Corporation sewage works, and treated there at an 
agreed price per million gallons. 

The best general idea of the chemical treament 
plant is gained from the diagrammatic view given in 
Fig. 12, page 817, but it is necessary to state that in 
it the several parts are not in their correct relative 
positions. As a matter of fact, the major part of 





the chemicals is introduced, by means of pumps, 
into the raw water at the entrance to the house ; 
that is, at the part remote from the chemical house. 
The sulphate of alumina is introduced first. This 
is stored in blocks in the store at the right of the 





chemical house shown in Fig. 5, and is delivered 
into two tanks through the hatches seen in Fig. 10 
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concrete, and contain gratings upon which the 
blocks rest while dissolving, a process occupying 
about 12 hours. Each tank holds a day’s supply. 
Hand-operated paddles, seen in Fig. 3, ensure 
proper mixing. The solution is drawn from the 
tanks by the reagent pumps seen in Fig. 10, page 817, 
and Fig. 14, page 830. There are two sets of three 
pumps in each unit, one unit being a stand-by. 
One pump of the set handles the alumina; the 
other two inject the lime before and after filtration, 
respectively. 

At this point it is necessary to refer to the instru- 
ment seen at the extreme left of Fig. 14. This is 
the rheostat control gear operated from the Kent 
Venturi meter which measures and records the flow 
of the raw water as it enters the filter house. The 
meter mechanism actuates a mercurial differential 
gear operating a multi-stage rheostat regulating the 
current supplied to the variable-speed motor, which 
drives the pumps. The speed of the motor is pro- 
portionate to the volume of water to be treated, and 
ranges between 1,250 r.p.m. and 100 r.p.m. The 
pumps are connected to the motor through a worm 
reduction gear at the base, from which the motion is 
transmitted to the crankshaft at the top of the casing 
by chain gear. The crankshaft at right angles to 
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the main shaft is driven by bevel gear from it. 
Although the rate of feed of the reagents can thus | 
be regulated according to the flow of water, varia- 
tions in the nature of the water itself may occur, 
which necessitate alterations in the required doses of 
alumina and lime. This adjustment is obtained 
by altering the stroke of the particular pump con- 
cerned by means of variable-crank discs. The 
long gauge visible on the left-hand pump in Fig. 14, 

indicates the discharge of the pumps in cubic inches 
per stroke. As direct current is required for 
driving the variable-speed motors, and the Corpora- 
tion electric supply is alternating-current 400 volts, 
3-phase, 50 cycles, motor-generator sets are required 
for conversion. These are in duplicate, and are 
seen in the right-hand bottom corner of Fig. 3. 

The machines on the opposite side of the doorway in 
this figure are a pair of motor-driven rotary blowers 





Fig. 12. 








Futter Rate of Flow Meter 
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for supplying the compressed air used during the 
cleaning process. They are started and stopped by 
push-button controls conveniently situated in 
various parts of the filter house. The blowing 
pressure is 5 lb. per square inch. 





| Crude. | 


Filtered. 





Chemical Analysis— + 
Free ammonia .. re 
Albuminoid ammonia .. 
Oxygen absorbed in 4 

hours at 80 deg. F. ../ 
Nitric nitrogen .. = 
Nitrous nitrogen .-| Nil 
Chlorine .. ec) 2° 
Temporary hardness ..| 0 
Permanent hardness .. 1 
Pu value. .| 5 
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Bacteriological Examina- | 
tion— 
Total micro-organisms 
growing on gelatine at 
20 deg. C.— 
2 days ‘ 
Total uepeonmmealeneis 
growing on Agar at | 
37 deg. C.— | 
--| 48 } 3 


2 days ee 
B. coli (flaginae)— | 
Presentin .. --| 5ce. | 








Absent in 100 ce. 





| The lime is stored in sacks at the opposite side of | 


the chemical house from the alumina store, and is | 
discharged, in weighed amounts, down chutes into | 
the closed tanks seen in Fig. 14. As the lime tends 
to settle in the water, the latter must be continu- 
ously stirred. This is effected by motor-driven 
paddles, and the milk of lime thus formed is then | 


drawn off by the pumps already described. Refer- | 


ence to Fig. 12 will show that one of the two lime | 
pumps discharges into the filtered wat main nearer | 
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the outlet point. This is for the purpose of con- 
trolling any acidity of the water, which may be 
present after filtration. The large handwheel, 
prominent in both Figs. 10 and 14, is that operating 
the valve on the main outlet pipe. The quantities 
of the reagents being added at the time of our visit 
were as follows :—Lime before filtration, 4 grain 
per gallon, lime after filtration, } grain per gallon: 
Alumina before filtration, # grain per gallon. The 
latter, of course, is all arrested in the filters, and is 
not present in the treated water. 

| A typical example of the condition of the water 
before and after filtration is given in the annexed 
table, for which we are indebted to Mr. Henry T. Lea, 
analyst to the Corporation. 

The total cost of the whole plant was approxi- 
mately 89,000/., of which 22,400/. is accounted for 
| by the buildings, including a superintendent engi- 
| neer’s house, pipe trenches, foundations and fencing. 
|The filter house and auxiliary buildings have 
| been built to the design of Mr. A. C. Tipple, the 
| borough engineer for Halifax, and the plant was 
|supplied in accordance with the specifications and 
| particulars prepared by Mr. E. P. Brook, the 
| waterworks engineer. 











INFORMATION FOR COMMERCIAL VISITORS ABROAD,— 
| Two further memoranda of the “‘ Hints for Commercial 
| Visitors ’’ series — been issued by the Department of 
| Overseas Trade, 35, Old Queen-street, London, S.W.1. 

These deal respectively with Denmark and Estonia. 





PULVERISED FUEL PLAntTs.—We have recently received 
| from Messrs. H. Tollemache and Company, Canada House, 
| Norfolk-street, W.C.2, a brochure illustrating a number of 
successful applications of pulverised fuel to boilers and 
industrial furnaces. The firm’s policy is based on the 
| recognition of the fact that conditions vary so in different 
cases that the correct solution is to vary the firing 
system also, and consequently they select an appropriate 
| plant and do not confine themselves to any one make 
| exclusively. 
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METHOD OF BALANCING A SMALL 
ARMATURE. 


By H. G. Taytor, M.Sc. (Eng.), D.I.C. 


In conducting a research on the contact drop of 
slip-rings it was found necessary to eliminate vibra- 
tion caused by the driving motor. The slip-rings 
were driven by a 6,000-r.p.m. shunt motor, and a 
special method was developed for balancing the 
armature of this motor. It was not possible to 
balance the armature dynamically, but the static 
balance was carried out with normal workshop 
apparatus, and it is thought that an account of the 
method of doing this will be of value to those faced 
with a similar problem. The method is applicable 
to any rotating body. 

First, the ball bearings were removed from the 
shaft in order to provide suitable surfaces on which 
to roll the armature. Knife-edges had to be 
improvised from }-in. bright-steel bars, about 2 ft. 
long. ‘These bars rested at each end on V-blocks, | 
which, in turn, rested on parallels on a marking-off | 
table. The free-running length permitted nearly | 
four complete rotations of the armature. On 
account of the fact that rolling friction is less than 
static friction, a test which involves the length of | 
roll of a rotor, when a definite out-of-balance 
mass is applied, gives more accurate results than a 
purely static test wherein balance-weights are 
applied such that the rotor will rest in any position. 
Thus, the former method was used and was carried 
out as follows :— 

A eircular disc about 10 in. diameter was cut 
from Bristol board and mounted on the end of 
the shaft, overhanging the knife-edges. The rotor 
was placed in a lathe provided with a dividing head, 
and by means of a scribing block fitted with a pencil, 
concentric circles were marked off on the disc. A 
scale was then marked on the card having 180 equal 
divisions. Secured to the armature was a fan having 
a number of holes drilled more or less regularly 
around its periphery, and these were used for 
applying the weight to cause rotation, and also the 
necessary balance-weights. Six of these holes were 
marked, and, by means of a scribing block, their 
angular position was noted in terms of the graduated 
disc. 

To produce rotation of the armature, a 3 B.A. by 
}-in. screw and nut were used. This weight was | 
attached to, say, hole (1), and a strip of steel foil | 
lightly wedged between the shaft and knife-edge so | 
as to prevent rotation. This position was adjusted | 
till the scribing block set to the level of the centre | 
of the armature was coincident with the number on 
the disc corresponding to hole (1). The strip of foil 








end. The result of plotting gave three very similar 
curves, showing that any portion of the bars was 
suitable for the rolls. The three curves, however, 
were not coincident, the length of roll for a par- 
ticular starting position varying with the position 
of the armature on the knife edges. If this pheno- 
menon did not occur, then the armature would be 
considered balanced if a horizontal straight line 
were the result of plotting, but if three parallel 
horizontal straight lines were obtained—say, (1), 
(2) and (3)—then, clearly, the distance rolled by 
the last point as recorded on graph (1) would be 
greater than the distance rolled by the first point 
as recorded on graph (2), 7.e., we have consecutive 
points with different distances of roll. In this case, 
the three graphs should be plotted end on, and for 
correct balance should produce one continuous, 
sloping straight line. To take three sets of curves 
is, however, a laborious process, and the work may 
be reduced to one curve by a simple expedient, 
depending on the fact that the three curves are 
similar. If the difference between the ordinates 
of the two graphs is everywhere, say, 10 divi- 
sions, then 10 divisions is the increase in roll per 
complete revolution of armature. Hence the last 
ordinate on one graph should be 10 divisions 
higher than the first, so that a graph sloping 10 


Fig.l. 
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have the maximum increase, as weight at (1) will 
travel from top to bottom. (8) will also be increased, 
but not so much as (7). 

The effect is shown roughly in Fig. 4. The 
larger the additional weight, the greater the ampli- 
tude of the curve. The effect of moving the weight 
from (1) to (2) is shown by the dotted curve. 

Thus, we see that to reduce the peak of the length 
of roll curve, we need to*place a weight on the 
rotating body at a position rather more than 90 deg. 
in advance of the peak, i.e., for a peak at (3) a 
weight must be placed between (1) and (8) and 
nearer (1) than (8). 

By this method, it is possible to get a very fair 
approach to a straight line. The graphs are plotted 
out on an enlarged scale for the ordinates, and the 
quickest way is to join the points by straight lines, 
sketched in free-hand. The armature was very 
nearly balanced by this method, and paper fasteners, 
which could be attached to any point on the peri- 
phery of the fan, were used for the final adjustment. 
In order to find the position and magnitude of the 
out-of-balance mass, all the balance-weights were 
located in relation to the fixed scale and were then 
removed and weighed. The resultant weight was 
then calculated by. resolution of moments and a 
counterbalancing hole drilled in the fan. 
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Fig.4. 











divisions up from left to right would indicate 


was then withdrawn, with the result that the arma-| that the armature was balanced. This is the 


ture rolled a certain distance. The scribing block 
was kept close to the scale, and the position noted 
when motion ceased in the forward direction. This 
process was repeated for each hole in turn, and a 
curve plotted showing the relation between the 
position of the accelerating mass and the distance 
travelled. 

Two minor points are worthy of mention before | 
discussing at length the interpretation of the curves. 
Despite the fact that the bars were cleaned and 
wiped most carefully, successive rolls were not of 
the same amount. The second roll was always 
greater than the first, and the third greater than the 
second; usually the fourth was very nearly the 
same as the third. It is thought that this was 
caused by the rolling action smoothing out the path, 
that there was dust on the knife-edges too minute to 
be removed in the ordinary way, and that the rolling 
action pressed this grit into the bars or shaft, thus 
making the resistance to moticn less with successive 
rolls. It was not necessary to record successive rolls, 
but having become assured of the existence of this 
phenomenon, three preliminary rolls were taken 
and then the fourth one read. 

Another phenomenon, and one which caused 
more trouble, was that rolls in different parts of the 
knife-edges were of different length. In order to 
determine the effect of this, three rolls were taken 
with the accelerating mass in each of the six positions; 
that is to say, a roll was taken at the far extremity 
of the knife-edges, the armature was given one 
complete rotation, and another roll taken in the 
middle of the bars and then a third one at the front! 








method which was actually used. Possibly this 
phenomenon is due to the sagging of the bars used 
as knife-edges under the weight of the armature. 
The first roll would then be the greatest and the 
last roll—up hill—would be the least, which is 
what actually took place. 

Figs. 1 and 2 shows a typical curve. It will be 
assumed that it is desired to get a straight Jine 
parallel to the axis. We see that when the actuating 
weight is on (3), (4), and (5) the distance travelled 
is too great—particularly on (4). Hence, a weight 
must be applied in a position where work will have 
to be done on it when the armature starts to roll 
at (4). 

The following will illustrate the principles govern- 
ing the location of the weight, by considering the 
effect of an extra weight placed at a particular 
position : 

Consider the effect of an extra weight placed at 
(1), Fig. 3. It will have no effect on the distance 
travelled by point (1), as it will do only very slightly 
more work going down than will be done on it when 
coming up after passing the bottom point. Suppose 
the wheel travels approximately 34 divisions each roll. 
The roll starting with (2) on a level with the centre 
will be less, as the weight does only a small amount 
of work falling, but is lifted 14 divisions more than 
it falls. The maximum decrease in roll will occur 
with (3) and (4), as the weight starts near the bottom 
and will be carried nearly to the top. (5) will 
decrease slightly. (6) will be increased, as (1) will 
be over the top before (6) gets to the bottom, and 
will thereby tend to maintain motion. (7) will 
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This method is a distinct improvement on the 
“resting position” method. After the first few 
runs, the distance of roll for any one starting position 
is very constant—certainly as constant as can be 
measured. One inaccuracy is due to the lack of 
knowledge of the specific gravity of the material 
removed. This can, however, be overcome by 
bolting on an appropriate weight, on the opposite 
side, instead of drilling a hole. 

The magnitude of the accelerating mass is a 
matter for some consideration. If an excessively 
heavy weight is used, then the out-of-balance weight 
of the armature is very small in its effect compared 
with it. If, however, a very light weight is used, 
then the roll of the wheel is controlled more by 
friction forces, 7.e., windage and rolling. It is not 
easy to decide what magnitude will give the best 
results. 








THE INSTITUTION OF ELECTRICAL ENGINEERS.—Colonel 
A. 8. Angwin has accepted the position of Chairman of 
the Wireless Section Committee of the Institution of 
Electrical Engineers for the year 1931-32. Mr. L. B 
Turner is to be Vice-Chairman. 





British Emprre SCHOLARSHIPS AT LOUGHBOROUGH 
CoLLEGE.—The entrance examinations for the award of 
British Empire Scholarships in the Faculty of Engineer- 
ing, Loughborough College, Leicestershire, have now 
been completed and the awards made. As their name 
implies, these scholarships are open to all British subjects 
resident in any part of the Empire, and are of a value 
of 75l. Pc annum; they are tenable for the full period 
of the diploma course. Scholarships awards for 1931-32 
have been made to Messrs. G. R. J. Wain-Heapy, Naini 
Tal, India; F. Dossor, Hull; H. J. Jenkins, Welling- 
borough, Northants ; R. J. Gaul, Plumtree, S. Rhodesia ; 
S. Favel, Hatch End, Middlesex; and M. I. F. Green, 
Settle, Yorkshire. 
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By Dr. Cari 
Chap- 


Non-Metallic Inclusions in Iron and Steel. 
Benepicks and Hetce Lérquist. London: 
man and Hall, Limited. [Price 30s. net.] 

Tuts book consists of a comprehensive, critical survey 

of the existing literature dealing with slag inclu- 

sions, to which both the authors have made impor- 
tant contributions. It also contains some original 
matter which has not been previously published. 

It commenced as a thesis to be written by Mr. 

Léfquist, who was awarded in 1926 a scholarship 

presented to the Metallographic Institute of Stock- 

holm by Sir Robert Hadfield, F.R.S., to whom it is 
dedicated. It is a matter for congratulation that 
the Swedish Ironmasters’ Association (Jernkon- 
toret) gave further financial support to enable the 
work to be extended to the stage represented by 
the present volume. The labour involved in 
examining the numerous references must have been 
very great, while the discussion of the conclusions 
to be drawn is very clear, and also definite, although 
there are naturally points with regard to which 
differences of opinion still exist. In fact, this is a 
matter which is fairly frequently emphasised, since, 
in spite of the large amount of investigation and 
experimental work which has been done, much still 
remains to be undertaken. This is partly because 
some of the earlier work suffered from an insufficient 


appreciation of the problems, and also from inade- | 
quate facilities and equipment. The authors state | 
that “It is a matter of extreme importance for | 


metallurgy to be able to avoid the occurrence of 
slag in the metal, and for metallography to possess 
methods for characterising slag inclusions with 
respect to their nature, quantity and mode of 
occurrence.” They have undoubtedly made an 
extremely useful contribution to both these sides of 
the question. 

A'concise statement of the purpose of the book is 
given in Part I, in which it is pointed out that there 
are two main kinds of slag inclusions—native slags, 
due to reactions taking place in the molten and 
solidifying metal, and foreign slags due to mechani- 
cal admixture. The main distinction between these 
in practice is in regard to the size of the slag par- 
ticles and the relative ease with which they separate 
out. These two classes of slags are dealt with com- 
prehensively in Part II. This consists of a general 
description of slags, their equilibrium diagrams in 
association with each other, and modes of occurrence. 
The slags considered are sulphides ; oxides of iron, 
manganese, silicon aluminium and titanium ; sili- 
cates ; phosphides; phosphates and ferrites; and 
nitrides. (The term ferrite is used to denote com- 
pounds in which three-valent iron occurs as an 
acid, as CaFe,0,.) These slags are considered 
individually, and also as to their occurrence in the 
presence of varying proportions of other compounds. 
The oxides of iron, including the formation of scales 
as the result of annealing at various temperatures, 
are discussed at length, the resistance of wrought, 
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should prove of considerable assistance to investiga- 
tors, containing useful guidance on both macro- 
and micro-methods. Naturally, it is impossible to 
cover these sections of the subject exhaustively, 
but the treatment given will be found most helpful, 
while the references to sources of more detailed 
information are very full. A warning is given 
regarding the possibility of the incorrect interpre- 
tation of the observations under high magnification, 
and information given of means of avoiding this. 
The identification of various slag inclusions from 
their appearance under the microscope and by 
chemical methods are also discussed, with the effects 
of different etching media. 

The formation and dispersion of slag grains in a 
metal is the subject of Part IV, with special reference 
to the solidification of an ingot. In this “V” 
segregation, and the difference between the actions 
of sulphide and oxide slags are discussed, with the 
occurrence of slag inclusions in different parts of the 
ingot. Subsequent parts of the book deal with the 
influence of slag grains on the properties of the 
material (which may be beneficial, as in “‘ machine ” 
steel containing 0-075 to 0-15 per cent. sulphur), 
the slag contents of different kinds of steels, and 
possible means of reducing the slag content. 
A useful table is included giving the important 
properties of the commonest slag substances. 











Kreiselmaschinen.—EHinfiihrung in Eigenart und Berech- 


nung der rotierenden Kraft-und-Arbeitsmaschinen. By 
Dipl.-Eng. Hermann ScHAEFER. Berlin: Julius 
Springer. [Price 7-50 marks.] 


Tis very practical little volume, of 132 pages, 
fills a quite definite gap in technical literature, for 
in the past, it has been possible to study the rotary 
types of prime mover or of pump or compressor, 
only by reference to works dealing each with a 
single class. The author’s purpose therefore has 
been to include the elements of all in one work, and 
it follows that to do so he must address himself 
primarily to the student, since the departures of 
practical design from fundamental theory are, as 
is well recognised, very wide in the case of all 
“rotary engines,” to use the word “engine” in 
its widest sense. If, however, one restricts oneself, 
as now, to the purely theoretical analysis, there 
evolves a picture of rotary engines which is complete 
and self-contained, showing each class to follow a 
common fundamental law, with, as it were, a mere 
change of the plus and minus signs in a fundamental 
equation. We have no doubt that no one recognises 
more clearly than the author that by such means 
no practical economic machine could be designed, 
but we agree also that it is desirable that the 
student should obtain such an idealised picture 
of the homogeneity of the classes. And while it is 
also possible to obtain such a picture by considering 
the modern hydrodynamic conceptions of circula- 
tion around a blade form, we are sure that the 
author is wise not to have mentioned these con- 
ceptions at all. 

He introduces his subject by considering the 








iron to corrosion being attributed by the authors | | pressures on fixed and moving vanes, giving 
to the percentage of dissolved oxygen, rather than | ‘special attention to the impulse and reaction types 
to the purity of the iron or the slag inclusions. This | based on the characteristic of running full, or not 
makes the potential considerably higher than that | full, indicating the use of velocity diagrams at 
of iron alone, so that it approaches that of ferrous | inlet and outlet to determine the energy imparted 
oxide, inhibiting further oxidation. The resistance | or absorbed per pound of fluid. He makes it very 
is also aided by the restraint of grain growth exerted | clear that the unimportance, in theory, of blade 
by slag inclusions, especially in Lancashire iron. | shape between inlet and outlet edges is far from 
A slight typographical error occurs in the footnote | | being borne out in practice, and having deduced. 
on page 61, where the use of capital “‘O” instead | 'the fundamental “turbine equations” proceeds 
of the figure “‘0” makes the solubility of oxygen to discuss practical machines under the headings, 
in iron appear to be 4 per cent. and 11 per cent. at | water turbines, centrifugal pumps, compressors and 
1,000 deg. C. and 715 deg. C. respectively, whereas | fans, steam turbines. The discussion of effects of 
both of these quantities should be preceded by the | detail changes, within the limitations already 
decimal point. The quadratic diagram of the | | mentioned, is in each case clear and concise, and 
quaternary system FeS-FeO-MnS-Mn0O, while to ala very useful tabulation of specific speeds to show 
great extent only qualitative, as stated, is dis-|the range of various turbine types will give the 
tinctly instructive. The discussion of the silicates | student a very practical understanding of the 
of iron, and the vexed question of the existence of | reason why certain types are usually found under 
grunerite, the metasilicate, might with advan-| fairly definite conditions of head and duty. Also 
tage have been dealt with more “clearly, in which | | common to each section is a discussion of efficiencies, 
connection reference may be made to the report by | | |and characteristic curves, while considerable use is 
Hermann Schenck contained in Archiv fiir das Eisen- | |made of graphical methods of design, and much 
hiittenwesen for January of this year. ‘useful information as to proportions and sizes, 
Methods of qualitative and quantitative analysis drawn from the author’s practice, is tabulated. 
of slag particles are dealt with in Part III, which) Following Ostertag, consideration of temperature- 


entropy and total heat-entropy diagrams leads up 
to analysis of isothermal, adiabatic, and polytropic 
compression, followed by blade forms and their 
effect on the head-quantity curves, and in this 
section, as in the final section on steam turbines, 
the “‘ mechanism” of velocity-diagrams is shown 
to be fundamentally the same as for water turbines. 
It is clear, therefore, that the author has not 
attempted to put forward any new theories, but 
has concentrated, with quite reasonable success, on 
presenting a picture of the sameness and differences 
of all rotary engines. We heartily commend the 
book, but would have preferred to have it provided 
with an index. Why do publishers so often omit 
this necessity ? 





Principles of Engineering Thermodynamics. By P. J. 
Krerrer and M. C. Stuart. New York: John Wiley 
and Sons, Inc. ; London: Chapman and Hall, Limited. 
[Price 22s. 6d. net.] 

Boru the practising engineer and the advanced 
student feel the need of a much more complete 
exposition of thermodynamic principles and their 
application to engineering than is to be found in the 
ordinary heat-engineering text-book. The present 
volume is a welcome addition to the very limited 
number of books giving an exhaustive treatment of 
the subject. 

The material of the book is very well arranged, 
so that the whole forms a consecutive and logical 
argument. Each of the fundamental laws i: 
thoroughly explained before any attempt is made to 
indicate its application to particular problems ; the 
solutions of these problems being obtained by de- 
duction from the general case, and therefore with 
the minimum of difficulty. 

The work is divided into five parts. Starting from 
first principles, the first section enunciates the first 
law (the conservation of energy) and develops it 
in relation to the various types of thermal and ther- 
modynamic processes. Part II introduces the 
conception of “ available” energy, with its conse- 
quences in the second law of thermodynamics, the 
reversible engine, the absolute temperature scale 
and entropy. In Part III the properties of liquids, 
vapours and gases are considered, including the 
hypothetical ‘“‘ perfect” gas. There is also a useful 
chapter on gas and vapour mixtures. Part 1V 
consists of the applications of the theory to steam 
and internal-combustion engines, turbines, com- 
pressors and refrigerators, together with a chapter 
on combustion of fuels. The last section, Part V, 
gives the general relations which exist between the 
properties of any liquid or gaseous substance. 

At the end of each chapter a good summary is 
given, also a list of symbols and a number of ques- 
tions and topics for discussion. 

It is to be hoped that in future editions the 
authors will avoid the use of the numerical factors 
such as the 32-17, which they employ in place of 
the more usual symbol g, and others derived from it. 
Such factors restrict the usefulness of the expres- 
sions in which they occur, by limiting them to the 
foot-pound-second system of measurement, and by 
making the expressions appear to be dimensionally 
incorrect. 

The general treatment of the subject is sound, 
and is expressed in a precise but interesting style. 
The book forms a reliable source of information 
on practically every branch of applied thermo- 
dynamics. 


Specifications in Detail. By Frank W. Macey. Fourth 


Edition. Revised and enlarged by D. Brooke and 
J. W. SuMMERFIELD. London: Crosby Lockwood 
and Son. [Price 36s. net.] 


THERE are, perhaps, not many architects or engi- 
neers who really enjoy the drafting of specifications, 
with the misgiving always present that something 
of importance may be omitted. The work now 
under review should help to make the task some- 
what easier to the architect; it is of less value 
to the engineer whose work is barely touched. 
There are fundamental principles, however, applic- 
able to both activities, which are of common interest. 
These principles are ably set forth in the introduc- 
tory chapters dealing with conditions of contract 
and other more strictly legal aspects of the work. 





Properly speaking, the term specification is more 
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correctly applied to that part of such a document | and the contractor will then, in one way or another, | This book should certainly be of much assistance ; 
as relates to the detailed description of work to|meet your requirements without irritating claims | to any architect, and in a lesser degree to engineers, i 
be executed. The authors note the difference in|for extras.” With respect to payments made | and may be commended to their attention. f 
practice between architects and engineers in the | to the quantity surveyor—usually by the contractor 
amount of detail displayed on contract drawings, | —the authors say, “ It is better to let the employer 
and the use of descriptive notes, these being favoured | pay the fees direct.” The same procedure is not Autobiographical and Other Writings, By ALAN A. 
by engineers who common'y supply more complete | specifically advised with respect to the fees of| Camrsety Swinton, F.R.S., M.Inst.C.E., M.LE.E. 
information on their drawings than is the case with | specialist engineers, as in the case of steelwork | London: Longmans, Green & Co. [Price 10s. 6d. net.] 
architects. There isso much petty detail in building | design, for which service, a “‘ sum ”’ is to be provided In this small volume, which was completed just 
work, that the architects practice may have its by the contractor—a most objectionable practice | before the author’s death, Mr. Swinton spends a 
advantages for contracts to be put in hand in a though quite common. The various trade items | genial evening with his readers, as he used to do so 
reasonable time. Excellent advice is given with are treated in great detail. ‘Carpenter and| often in the company of his friends, and leaves 
respect to the orderly arrangment of items, and the Joiner,” indeed, take up near two hundred pages, | them entertained and instructed. Except for the 
avoidance of needless repetitions. The inadvis-|or one-third of the book’s contents, and other | failure of his health when he was 66, followed a few 
ability of drafting a new specification by reference | trades in proportion to their importance, or variety | months afterwards by his death, Swinton seems to 
to older documents of the kird is insisted upon, as to requirements. Practically nothing is said | have been in most respects a fortunate fellow. He 
it being pointed out that more desirable description | about reinforced concrete, even in the matter of | came from ancient stock, had good brains, enough 
is likely if the various clauses are written indepen- | floors which are, for other materials, fully detailed. | means to save him from anxiety, but not enough to 
dently of such aid. The warning is pertinent, as Paint and painting, though well described with | distract him from work, an innate and persistent 
it is not unknown for requirements taken from respect to ordinary builders’ work, is somewhat | interest in physical and mechanical science, with 
old specifications to be repeated long after they | cursorily treated in connection with iron or steel- | plenty of opportunity for gratifying it. One charm 
have become obsolete. It is urged with wisdom | work. Generally, this is required to have so many | of his book is that it is wholly free from any self- 
that description of materials or methods should coats only, though there is a suggestion about the | conscious pretensions. It is the sort of account 
be definite, and not general in character and capable | suitability of iron oxide paint, but no reference | he might have written if he had been talking 
of various interpretations, a fault sometimes to red lead or other paint covering. The book | uncritically of another man. For this reason, his 
appearing when the specification writer does not is profusely illustrated with useful sketch details, introductory account of his own ancestry, in 
know precisely what it is he wants. An engineer some 1,200 in number, of items named. The subject | Scotland, of distinction before the Norman conquest, 
of great experience once said, ‘“ Be definite in| matter is well set out, and with bold marginal | is interesting, without being the least oppressive. 
your requirements, even though you have reason to | references and clause numbers convenient in use. | It includes a variety of notable men throughout the 
doubt whether they can be strictly met—be definite | The index is very full taking up some ninety pages. | centuries, with Sir Walter Scott describing himself 
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as an unworthy sprout of the family, and a long line 
of distinguished men successively at the head of it. 
He was himself the son of a professor of civil law 
in the University of Edinburgh, and well off for 
able and distinguished relatives. His cousin 
Randall Davidson, afterwards the Archbishop of 
Canterbury, gave him his first explanation of 
Stephenson’s reversing link-motion gear, though 
as a fact the explanation was wrong. In his early 
youth, too, Swinton argued about Bible history 
with Archbishop Tait. 

From his infancy, however, his dominant tastes 
were mechanical, though combined with strong 
personal opinions. By the time he was six he had 
constructed a gallows for the purpose of hanging 
Fenians, and started working a wood-turning lathe 
before he was seven. When he went to Fettes 
College, he would get up at five in the morning, 
so as to get a couple of hours of scientific experi- 
ment before his schoolmates arose to interfere with 
him. He spent, indeed, so much on photographic 
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material that on leaving the College he applied to 
a London moneylender, submitting the credentials 
that his father was a Director of the Bank of 
Scotland, and his grand uncle was the Archbishop 
of Canterbury, to which the proposed lender replied 
that he would be happy to make the loan if either 
of the gentlemen in question would guarantee the 
principal. As he remarks more than once, Swinton 
gained a good deal by experience and self education. 

After he left school he spent the best part of a 
year enjoying himself in France, learning the 
language and working hard at elementary physics. 
Incidentally he visited the Paris Electrical Exhibi- 
tion in 1881 (he was then 18), conceived a great 
interest in electrical engineering, and in 1883 
produced and shortly afterwards published a book 
on “ The Principles and Practice of Electric Light- 
ing.” In the meantime he had been apprenticed 
to Armstrong, but the appearance of this book led 
to him being taken off the hydraulic work of which 


| he had been engaged in the drawing office, and set 
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to design the lighting of battleships. In this 
vocation he introduced lead-covered wiring for the 
then standard Admiralty practice of rubber-covered 
wires and cables in casing, made watertight with 
putty. After serving five years at Elswick, he 
started as a contractor in London, and continued 
that business, combined with a certain amount of 
consulting work, until 1904. In the meantime, he 
was in the movement of every fresh electrical 
advance that occurred in those fertile days. He 
made Réntgen ray photographs the same day as 
he first read a description of them in the news- 
papers, did original work in regard to their proper- 
ties and in a variety of other subjects, and was 
among the first to introduce Senatore Marconi into 
this country. He was associated with the experi- 
mental developments of wireless telegraphy and 
with the direction of various supply companies and 
the marine steam turbine business, and took his 
place among the experts who declare the aspects of 
scientific truth in the Courts of Law. 

His last chapter collects some personal recollec- 
tion of notable scientific men. He celebrates the 
versatile mechanical and physical gifts of Lord 
Armstrong, a delicate youth, who when he got 
married at 25 was pronounced to be uninsurable 
through heart disease. Ultimately he did die, 
though not till he was 90. With all his engineering 
genius he was quite incapable of drawing, and his 
great lieutenant, Sir Andrew Noble, though a 
profound mathematician, was said to be the only 
draughtsman at Elswick who was worse than Arm- 
strong himself. Lord Kelvin also is of the com- 
pany; a great man, though in 1882 he said that 
electrical engineering would never be more than 
a plumber’s job, and when he joined the Marconi 
Company stipulated that its capital should not 
exceed 100,000/., as being the utmost that such an 
enterprise could employ with effect. 








THE WELLAND SHIP CANAL. 
XX .*—(continued). 


Tue machinery house in the centre of the lifting 
span has two storeys, the floors having 24-in. and 
30-in. beams, with 18-in. joists under the main 
machinery units. Extensions on each side of the 
machinery floor have 27-in. joists to carry the 
winding drum frames. The general arrangements 
of the lifting gear are shown in the diagrams, Figs. 
994 to 997, page 820, while a plan of the operating 
machinery is given in Fig. 998, above, a photo- 
graph taken inside the machinery house of Bridge 





* The first part of Article XX appeared on page 787 
ante. 
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No. 11 being reproduced in Fig. 1002. 


shaft, on which is a solid pinion. 


clutches, which connect the drive to 


other paid out. 


and given a quarter turn round these. 


and taken to the tower base. 


lent. 


the ropes as they are wound in. 


pass to take-up gear. 


being given in Figs. 999 to 1001, page 821. 


rope is fastened by a U-clamp. 
is engaged with a vertical worm on a spindle fur- 
nished with a square shank. 


the worm being self-locking. 
are 1} in. in diameter. 

A hand brake is fitted on one of the reduction 
shafts, and the operating motors are provided with 
Cutler-Hammer brakes. An alternative drive is pro- 
vided by a Sterling four-cylinder petrol engine, in 
case of emergency. The span is lifted in 14 minutes, 
and 3 minutes for cases I and II (see above), with 
the electric drive, and 3 minutes and 4 minutes 
respectively in the case of the engine drive. 
The combined motors exert torques of 5,470 
ft.-lb. at starting, 4,900 ft.-lb. at the slow lift- 
ing speed, and 2,660 ft.-lb. at the fast speed, the 
latter being equivalent to 292 and 318 h.p. The 
operator’s room is situated below the machinery 
floor, and the normal electric drive is controlled 
from this room. In case of emergency the engine 
drive can be controlled by three double-ended 
levers, worked either in the machinery room, or 
from below the operator’s room. These three levers 
may be seen on the right of Fig. 1002, and are, 
from left to right, the engine reversing lever, brake 
lever and clutch lever. 

The span is locked in the down position by 
bolts on the ends of the top chords being shot 
under brackets on the tower columns. The locks 
are operated by hand levers in the operator’s room, 
the system being coupled up to and interlocked with 
the winding gear clutches. The bridge approaches 
are protected by gates and wig-wag signals, inter- 
locked with the bridge gear. 

As between the several bridges themselves the 
differences as stated are main’y accounted for by 
the difference in weight of the lifting spans, necessi- 
tated by the various forms of traffic served. The | 
weights of the lifting spans listed in Table XII, | 
page 788, ante, give an idea of the variation. 
Apart from this, certain of the earlier bridges have 
@ somewhat different arrangement of machinery. 
Bridge No. 17 is typical of these. It will suffice 
to state that, as shown in Fig. 1003, annexed, 
instead of the two motors facing each other and 
driving a single short shaft parallel with the 
low-speed shaft to the drums, the motors are 
placed parallel with each other, centred just under 

3 ft. 1l in. apart, their pinions driving a single 
large spur gear. The latter, through a further 








The latter 
consists of two 180-h.p. electric motors, facing, and 
coupled by Falk-Bibby couplings to a common 
This is in mesh 
with a large spur, which in turn, through a second 
reduction gear, drives a main shaft, 9 in. in diameter. 
The latter is clutched to two lengths of 7}-in. shaft 
extending across the machinery house to other 
further 
reduction gears, of which the large spur members 
are bolted to winding drums of 5-ft. pitch diameter. 
On each side of the house is a pair of drums, and 
by means of a pinion inserted in the last train 
the drums are made to revolve in opposite directions. 
Two pairs of ropes are attached to and wound on 
each drum, one pair being wound in each direction, so 
that as each drum is revolved one is hauled in and the 
Each pair of ropes is taken to the 
5-ft. diameter sheaves at the lifting-span end-post, 
One pair is 
passed under its sheave, and carried up to the 
tower head, and the other passed over its sheave, 
The drums accom- 
modate two-and-a quarter turns of uphaul and nine 
and a quarter turns of downhaul rope at « time, 
with half a turn clear between them—or the equiva- 
When the motors are operated the winding 
drums are driven so as to haul in all lifting ropes 
and pay out all downhaul ropes and vice versa. 
Fibre brushes are provided to clean soft snow off 
At the head 
and base of the tower there are deflecting sheaves, 
14 in. in diameter, over which the operating ropes 
The positions of the latter 
are shown in Fig. 995, details of the arrangement 
The 
gear consists of a 14-in. diameter drum, integral 
with a large worm-wheel, to the disc of which the 
The worm wheel 


The spindle can be | 
turned as required to take up slack in the ropes, | 
The operating ropes | 


Fie. 1002. 
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reduction of pinion and spur, drives the main shaft 
to the drum frames; this shaft is between and 
above the level of the motors. The latter are thus 
situated between the large speed reduction frame 
and one of the drum frames. The later arrange- 
ment is the more symmetrical, and accessible. 
The lever in the middle foreground of Fig. 1003, 
is the engine change gear lever. In Fig. 1012, 


page 824, which shows the operator’s room on Bridge | 
| from Fig. 1004, on page 823. 


No. 17, the bottom end of the engine clutch lever 


from the floor above may be seen to the right of | 


the switchboard. The large lever on the right is 
the engine hand brake and behind are small levers 
for the spark advance and throttle. On the left is 
the Saxby-Farmer interlocking frame for signals, 
bridge locks, &c. 


The vertical-lift bridges being all located away | 


from the canal locks, 550-volt, three-phase current 


| Single-phase 220-volt current 





Fie. 1003. Macutnery Room; Bripnce No. 17. 


,ante. At each bridge, a three-core, lead-covered, 
| steel-armoured cable is brought from the sub- 
| station to a junction box at the foot of the tower, 
| whence it is continued by rubber-covered conductors 
|in steel conduit to an incoming-line switch box 
| mounted on the front of the tower near the trolley- 
wire system. The switch box is located so that it 
is easily accessible from the platform on the top 
chord at the end of the lifting span, as will be clear 
Of the 11 vertical-lift 
bridges, three are railway bridges and eight are 
road bridges. Three-phase, 66% cycle current is 
delivered to the lift span through a trolley system, 
transformers being provided on the lift span to 
transform the supply to 220-210-volt current. 
is used for control 
and 110-volt single-phase for lighting signals, etc. ; 
three-phase current at 110-volts is employed for 


for operating them is supplied from the special| operating the road gates to ensure quick revers- 


substations of which we gave particulars on page 166 | ing. 


On the lifting span itself, the motor control 
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Fig. 1004. 
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switchboard and resistances are in the machinery 
house, while the incoming-line switch-board, elec- 
tric-control gear, height indicator and limit switch, 
and the interlocking machine for the railway 
signals, in the case of railway bridges, are all 
located in the operator’s house immediately below. 

The 550-volt current is transferred from the tower 
to the lifting span by three vertical trolley wires 
attached near the centre of the outside face of the 
west towers. The trolley wires are of No. 0000 
B. and S. gauge copper, and are held in place by 
trolley ears supported on mine-type insulators. 
The insulators are fixed to heavy creosoted planking 
mounted on the steelwork. It was found that the 
best spacing for the trolley-wire insulators was 
about 6 ft. between centres, this spacing giving 
very little sag from the pressure of the wheels of the 
trolley harp and allowing the wheels to run over the 
ears smoothly. The trolley harp is a heavy bronze 
or brass frame fitted with two deep-grooved bronze 
trolley wheels which have self-lubricating sleeves 
and run on Monel-metal axles. Pressure between 
the wheels and the wire is provided by springs, and 
the arrangements are such that, if the harp should 
jump the wires, no short circuit will be caused. 
The two-wheel arrangement, it may be pointed 
out, is found to be much more satisfactory than a 
single-wheel would be if ice or sleet should be 
deposited on the wires. Drawings showing the 
general arrangement and details of the trolley wires 
and supports, the trolley harp, switch box, &c., are 
reproduced in Figs. 1006 to 1008, above. 

The supply of 110-volt current for the operation 
and control of bells, signals, gates, magnetic flag- 
men, lights on the towers, telephones, &c., is carried 
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to the towers from each end of the moving span 
by multi-conductor extra-flexible cable, which 
hangs down in a loop of large diameter. To 
prevent this cable from blowing about and rub- 
bing on the steelwork, stout wires, about }-in. in 
diameter, are fixed above and below the travel of 
the cable so as to form a guard and restrict the 
lateral movement. The flexible cable connections 
on the tower and moving span are shown in Figs. 
1004 and 1005, and it should be noted that the 
cable is clamped by wooden blocks shaped to prevent 
any possible injury to the insulation. As an 
additional protection, the cable is wrapped with 
heavy twine under the clamp and for 6-in. on 
each side. The loop between the clamps is supported 
on a piece of angle iron bent to the proper radius. 
In general, the motors and control gear for the 
vertical-lift bridges are similar to those for the 
bascule bridges, of which particulars will be found 
on page 693 ante. On the former, however, there 
are eight motor speed-torque characteristics, the 
first five being under the direct control of the 
operator and the remainder being obtained by 
current-limit acceleration; the current-limiting 
relays, it may be mentioned, are out of action under 
maximum-load conditions. Each vertical-lift bridge 
is provided with electric brakes, the brake drums 
of which are mounted on the motor shafts, and also 
with an emergency hand brake mounted on one 
of the shafts of the gear train; the latter can be 
applied from the operator’s room or from the 
machinery room. The electric brakes and hand 
brakes are each capable of exerting a retarding 





Fig. 1008. 








Fig. 1007. 
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force sufficient to resist the maximum external 
loads, together with the force required to accelerate 
the span in the normal time for opening, on the 
assumption that the brake is assisted by 50 per cent. 
of the moving friction and machinery losses. The 
height indication is given by a pointer, which is 
shown in Fig. 1009, page 824, attached to a travel- 
ling nut on a vertical screw, driven by the machinery 
train. In the case of the bridges equipped by 
the Canadian General Electric Company, Limited, 
there are, for the nearly open, fully open and nearly 
closed positions of the bridge, limit switches of the 
cam-operated type, worked by the machinery 
train to limit travel and indicate the fully open 
position of the bridge. In the case of bridges 
equipped by the Canadian Westinghouse Company, 
Limited, geared limit switches of the quick make- 
and-break travelling nut type are used. Westing- 
house electric equipment has on the ends of the 
lifting span, lever operated quick make-and-break 
type limit switches for the fully open and fully 
closed positions of the bridge, to cut off power and 
apply the brakes, whereas the General Electric 
equipment only employs this type for the fully- 
closed position, the fully open being taken care 
of by the cam-operated switch as before mentioned. 

With reference to control and operation, Fig. 1009, 
page 824, shows the main controller and height 
indicator of Bridge No. 11. Fig. 1010, on the same 
page shows, the incoming line panel, the small 
engine spark and throttle lever stand, and (extreme 
right) the hanging engine clutch lever. Fig. 1011 
shows the gate control pedestal and bridge lock 
levers of Bridge No. 11. Fig. 1012, showing the 
operator’s room of Bridge No. 17, has already been 
adequately described. 

On the vertical-lift highway bridges over the 
reaches of the canal, and where the bridge does 
not form part of a main street in a town, the bridge 
floor is lighted by a row of lamps placed over the 
centre of the roadway. The lamps are located 
high up, in porcelain-enamelled steel reflectors, 
which are designed so that glare is prevented both 
for navigators and bridge users. Lights are also 
provided to illuminate the upper platform and the 
counterweight rope sheaves at the top of the towers. 
A scale of heights, painted on the right-hand front 
tower leg, is provided to show approaching navi- 
gators the height of the span and, at night, this 
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Fig. 1009. 
Main CONTROLLER; BripGeE No. 11. 


scale is illuminated by a light fitted with a reflector 
so designed that the light is thrown on to the scale 
only. 

Under the control of Mr. Alex. J. Grant, Engineer- 
in-Charge, Mr. M. B. Atkinson, structural engineer, 
was responsible for the bridgework on the canal. 
The contractors for the bridge structures in the case 
of Bridges Nos. 5, 10, 11, 12, 14, 16, 17 and 18, 
were the Canadian Bridge Company, Limited, 
Walkerville, Ontario ; for Bridge No. 13, the con- 
tractors were the Dominion Bridge Company, of 
Lachine, Quebec ; and for Bridges Nos. 20 and 21, 
the Hamilton Bridge Company, Hamilton, Ontario. 


In concluding this series of articles on the Welland 
Ship Canal, we wish again to record our thanks 
for the very generous help we have received in 
the course of its preparation. We are especially 
indebted to Lieut.-Colonel A. E. Dubuc, Chief 
Engineer of the Department of Railways and Canals, 
Ottawa, for arranging for every facility to be put 
in our way for placing the work on record on an 
even more valuable scale of treatment than that 
which we were able to accord to the great Panama 
Canal achievement. As we have stated, the Canal 
is, in many respects, comparable with the latter 
and in respect to the height of lift of the 
locks, it is absolutely unique in the world. It is 
also unique in that it is crossed by 21 bridges. 
Our articles have drawn attention to the conditions 
which have had to be met, and the climatic con- 
ditions under which the work has been carried out, 
and, as some of the work has fortunately fallen to 
firms in this country, we trust that the information 
given in this way may be of service to others. The 
undertaking as a whole is very much the largest 
single engineering work carried through in the 
British Empire for many years at least, and as 
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selves, we have first of all to thank Mr. Alex. J. 
Grant, Past President of the Engineering Institute 
of Canada, for the very kindly and generous atten- 
tion given to us personally on a visit to the Canal 


such we have felt it deserving of exceptional | in 1927, and, subsequently, whenever supplementary 


treatment. 


information has been sought, as well as for the 


As regards the preparation of the articles them- | unlimited supply of drawings, data, &c., as the work 
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INTERIOR OF OPERATOR’S HovusE; BripgE No. 17. 


has developed, and our series has progressed. 
The names of particular members of the staff 
have been mentioned from time to time at appro- 
priate points and are too numerous to be repeated 
here. To all such friends we can scarcely extend 
really adequate thanks for the attention given to 
checking, on the spot, proofs of text written at a 
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distance of so many miles. Reference to this mere 
fact will help our readers to realise that the prepara- 
tion and presentation of this series in so complete 
a form has been no easy matter, but we have every 
reason to believe that the very detail with which 
we have treated the work has made the articles 
valuable from the fact that many parts or methods 
can thereby be readily applied to other schemes 
of a much less pretentious character. 








LABOUR NOTES. 


THE negotiating committee appointed by the Engin- 
eering and Allied Employers’ National Federation and 
the engineering trade unions to consider the proposals 
relating to working conditions submitted by the 
employers, resumed their discussions on Friday last 
and continued them on the following day. A provisional 
agreement was eventually the result, and both sides 
agreed to recommend its acceptance. The memorandum 
of joint recommendation was as follows :—*‘ The parties 
mutually recommend to their respective constituent 
bodies acceptance of the under-noted working condi- 
tions as substituting, in so far as they apply, the res- 
pective working conditions at present in operation. The 
parties further agree that any agreements at present 
in operation governing working conditions shall be 
modified in so far as the under-noted provisions conflict 
with the provisions of such agreements.” The men’s 
representatives on the negotiating committee reported 
to a conference of executive councils in London, on 
Tuesday, and, after discussion, their recommendation, 
that the agreement should be approved, was adopted 
by an overwhelming majority. The new agreement is 
to take effect, it is understood, as from July 6. 





Under the agreement, overtime worked either before 
or after the normal working hours is to be paid, in 
respect of the first two hours, at the rate of time and 
a-quarter, and thereafter at the rate of time and a-half. 
A workman sent home between midnight and 2 a.m. 
is to be paid time and a-half for the hours worked 
after midnight and to receive an allowance of plain 
time for working hours between the time he is sent 
home and 6 a.m. A workman sent home after 2 a.m. 
is to be paid time and a-half for the hours worked after 
midnight, and to receive an allowance of time and a-half 
for working hours between the time he is sent home 
and 6 a.m. All overtime worked in coupling up day 
and night shifts is to be paid at the rate of time and 
a-quarter, and such overtime is not to be included in 
the 30 hours’ limitation in any four weeks. 





Nightshift is to be paid at the rate of time and 
a-sixth for all hours worked. Hours worked before or 
after the full night has been worked are to be paid, 
in respect of the first two hours, at the rate of time 
and a-quarter, and thereafter at the rate of time and 
a-half, calculated on the dayshift rate. All overtime 
worked in coupling up night and day shifts is to be 
paid at the rate of time and a-quarter, and such over- 
time is not to be included in the 30 hours’ limitation 
in any four weeks. With regard to coupling up, the 
Employers’ Federation undertakes to recommend to 
federated firms that the hours required for coupling up 
day-shift and night-shift, or vice versa, shall, as far as 
is practicable, be equally divided between the two 
shifts. 





The conditions relating to the double day-shift 
and/or three-shift system are that the first shift shall 
consist of 43 hours’ work, for which 45 hours will be 
paid, the second shift of 374 hours’ work for which 
45 hours will be paid, and the third shift of 374 hours’ 
work for which 47 hours will be paid. Each full shift 
is to count as a full week for the purposes of the war 
and special bonuses of 10s. and 2s., respectively. 





No piecework prices, bonus or basis times, once 
established are to be altered except for the following 
reasons: (1) A mistake in the calculation on either side, 
or (2) the material, means or methods of production 
or the quantities are changed, or (3) a mutual arrange- 
ment has been come to between the employer and the 
worker in the same way as a new price is arranged. 
Piecework prices and bonus or basis timesYare to be 
such as will enable a workman of average ability to 
earn at least 25 per cent. over time rates, excluding 
war bonus. In cases where the basis of existing prices 
or times is 334 per cent., it is to be reduced to 25 per 
cent., and in cases where it is by agreement or recogni- 
tion greater than 334 per cent. the reduction is to be 
in the ratio of 334 to 25. 


The British Government Bill “‘ for the elimination of 
anomalies” in the operation of the unemployment 








insurance scheme, seeks to provide that it shall be the 
duty of the Minister of Labour, after consultation with 
an advisory committee, to make regulations ‘‘ which 
shall in relation to the classes of persons to whom this 
section applies, impose such additional conditions and 
terms with respect to the receipt of benefit and such 
restrictions on the amount and period of benefit, and 
make such modifications in the provisions of the Unem- 
ployment Insurance Acts relating to the determination 
of claims for benefit, as may appear necessary for 
dealing with claims by persons who, during a period 
which includes both days of employment and days of 
unemployment, are in receipt of substantial earnings 
or other similar payments or who would not normally 
be in insurable employment during a period in respect 
of which benefit is claimed.” 


The classes to whom the section applies are (a) persons 
who on any day within the period in respect of which 
benefit is payable or within any preceding period 
prescribed by the regulations receive any earnings or 
similar payments of such a kind, and of such sub- 
stantial amount, as may be so prescribed; (b) persons 
whose normal employment is employment for portions 
of the year only in occupations which are of a seasonal 
nature ; (c) persons whose normal employment is 
employment in an occupation in which their services 
are not normally required for more than two days in the 
week or who owing to personal circumstances are not 
normally employed for more than two days in the 
week ; and (d) married women who, in any prescribed 
period subsequent to marriage, have had less than the 
prescribed number of contributions paid in respect of 
them. 





The Minister of Labour is required to submit drafts 
of any proposed regulations to the Advisory Com- 
mittee, whose reports thereon are to be laid before 
Parliament. The Advisory Committee is to consist of a 
chairman and eight other members, of whom three are 
to be appointed by the Minister of Labour after con- 
sultation with the General Council of the Trades 
Union Congress, three after consultation with the 
National Confederation of Employers’ Organisations, 
and one after consultation with the Treasury. 
Members of the Committee and ‘any persons to 
whom the Committee may, with the Minister’s ap- 
proval, refer questions for consideration and advice,” 
may be paid such travelling and other allowances, 
including compensation for loss of remunerative time, 
as the Minister, with the sanction of the Treasury, may 
determine. The memorandum accompanying the Bill 
states that “the cost of the Advisory Committee 
cannot at present be estimated, but it is not likely 
to exceed 500/. in the first year.” 





According to another section of the Bill, the Minister 
of Labour, with a view to promoting employment, 
‘*may, on such terms and subject to such conditions 
as may be determined by schemes made by him, with 
the approval of the Treasury, make provision by way 
of grant or loan or otherwise for the purpose of facilitat- 
ing the removal of workers and their dependants from 
one place to another.’ It is explained in the memor- 
andum that the purpose of this section is ‘‘ to regu- 
larise the position in relation to certain expenditure, 
borne on the Vote for the Ministry of Labour on the 
authority of the Annual Appropriation Acts, on services 
in connection with industrial transference not covered 
by the Labour Exchanges Act, 1909. At present rates 
of expenditure the cost is about 40,000/. per annum.’ 





The Ministry of Labour Gazette states that there 
was little change in employment during the first three 
weeks of May. Some improvement occurred imme- 
diately before Whitsuntide, but in a large number 
of establishments in the Midlands and North of England 
the holiday stoppages extended throughout the last 
week of the month. Among workpeople insured 
against unemployment in Great Britain and Northern 
Ireland, the percentage unemployed in all industries 
taken together was 20-8 at May 18, 1931, as compared 
with 20-9 at April 27, 1931, and 15-0 at May 26, 1930. 
For males alone the percentage at May 18, 1931, was 
21-9, and for females 17-9. At April 27, 1931, the 
corresponding percentages were 22-0 and 18-0. It 
is estimated that on May 18, 1931, there were approxi- 
mately 9,380,700 insured persons between the ages of 
16 and 64 in work in Great Britain. This was 24,000 
more than a month before, but 464,500 less than a 
year before. 

At May 18, 1931, there were 1,840,562 persons on 
the registers of Employment Exchanges in Great 
Britain, who were out of a situation. This was 7,608 
less than a month before, but 676,094 more than a year 
before. The total on May 18, 1931, included 1,341,212 
men, 53,859 boys, 401,221 women, and 44,270 girls. 





It was made up approximately of 1,266,920 insured 
persons who had paid at least 30 contributions during 
the preceding two years, and therefore satisfied the 
full contributions condition for the receipt of unem- 
ployment benefit; 477,190 insured persons who had 
paid less than 30 contributions during the preceding 
two years; and 96,450 uninsured persons. The 
claimants for benefit, numbering 1,668,095, included 
1,274,700 men, 19,000 boys, 364,970 women, and 
9,425 girls, who had been on the register under one 
month. 





There were registered as unemployed in Great 
Britain 383,847 men, 12,084 boys, 145,991 women, 
and 8,985 girls, who were on short time or were other- 
wise suspended from work on the definite understand: 
ing that they were shortly to return to their former 
employment. The total of 550,907 was 6,071 less than 
a month before, but 41,286 more than a year before. 
Of persons who normally seek a livelihood by means of 
jobs of short duration, there were on the registers in 
Great Britain 112,882 men, 302 boys, 2,269 women, 
and 15 girls; these are mainly employed in dock, 
harbour, river and canal service. The total of 115,468 
was 503 more than a month before and 19,506 more 
than a year before. 





The seasonal improvement continued in the building 
and allied industries, and in most of the clothing trades. 
The members unemployed also decreased, prior to 
Whitsun, in the cotton industry, in textile bleaching, 
dyeing and finishing, in shipping service, in hotel and 
boarding house service, and in the distributive trades. 
Unemployment increased, however, in coal mining, 
slate quarrying, general and marine engineering, ship- 
building and ship repairing, tinplate manufacture, 
and in the wool textile and jute industries. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported during May resulted in an 
estimated decrease of about 30,000/. in the weekly 
full-time wages of 225,000 workpeople, and in an in- 
crease of 800/. in those of 29,000 workpeople. The 
largest groups of workpeople affected by reductions 
were those employed in the pottery, tinplate, and jute 
industries. The majority of pottery workers sustained 
a reduction of 10 per cent. on current wages; tinplate 
workers had their wages reduced by amounts equiva- 
lent to between 4} and 5 per cent. on current rates ; 
and for jute workers there were reductions in the 
minimum rates fixed under the Trade Boards Acts. 
Other important bodies whose wages were reduced 
included coal miners in South Derbyshire, Siemens 
steel workers in South-west Wales, bleaching, dyeing, 
&c., operatives in Scotland and Northern Ireland, 
road vehicle builders, coopers, tanners and curriers. 
There were increases in the wages of coal miners in 
North Staffordshire, and of iron miners and _blast- 
furnacemen in Lincolnshire. 





The number of trade disputes, involving stoppages 
of work, reported to the Ministry of Labour as beginning 
in May, was 33. In addition, 21 disputes which began 
before May, were still in progress at the beginning of 
the month. The number of workpeople involved in 
all disputes in May, including workpeople thrown out 
of work at the establishments where the disputes 
occurred, but not themselves parties to the disputes, 
was about 18,500, and the aggregate duration of all 
disputes in May was about 214,000 working days. 


At the end of May, 25,057 members of the Boiler 
Makers and Iron and Steel Shipbuilders’ Society were 
‘signing the books,” compared with 23,245 a month 
earlier. The number of members in receipt of super- 
annuation benefit was 4,995, compared with 4,891, 
and the number in receipt of sick benefit 2,158, com- 
pared with 2,283. In May, which had to bear five weeks’ 
outlay, the expenses were 11,185/. 16s. 5d.; in April 
they amounted to 9,499/. Os. 10d. 


The negotiations between the Cabinet, the Mining 
Association and the Miners’ Federation are proceeding 
with a moderate degree of success, although the position 
continues to be extremely delicate. The coal- 
owners have offered to guarantee the present rates of 
wages for six months, provided the hours of work are 
not changed, and the miners’ representatives have 
indicated that they would prefer a longer guaranteed 
period for wages and the setting up of a national body 
to consider any proposal to vary the district wage rates 
after the guaranteed period is over. The Cabinet 
Committee is believed to favour a twelve months’ 
guarantee, and if its view is adopted, the miners’ hope 
of a new minimum wage bill would be discouraged. 
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PORTABLE ELECTRIC TOOLS. 


DATED PNEUMATIC TOOL COMPANY, LIMITED, ENGINEERS, LONDON. 
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PORTABLE ELECTRIC 
TOOLS. 


Tuk employment of compressed air as a motive 
power for portable tools is deservedly popular, but it 
cannot be denied that in some circumstances it is not 
as readily available as electric current, a supply of 
which is, nowadays, more often to be found on the 
site on which portable tools are required. On the 
other hand, the tool driven by compressed air has 
hitherto had the advantage over that operated by 
electric current in both weight and size, the electric 
tool having, generally, a tendency to be heavy and 
bulky, two drawbacks which are somewhat marked in 
certain cases, as, for instance, in shipyard work where 
the tools have often to be operated in confined spaces. 
In order to place the two sources of power on a more 
equal footing, Messrs. The Consolidated Pneumatic 


‘* HICYCLE ”’ 


Tool Company, Limited, 170, Piccadilly, London, W.1, | 


have for some time been developing portable electric 
tools of high power, light weight and compact dimen- 
sions, and have now produced a series of tools meeting 


these requirements which they term Hicycle portable | 


tools, from the fact that alternating-current having a 
frequency of 200 cycles is used in them, instead of 50 
cyeles which was employed in the older alternating- 
current designs. Examples of one of the new Hicycle 
drills are illustrated in Figs. 1 to 4, on this page. 


Before dealing with constructional details, it may | 


be as well to comment a little more fully on the reasons 
determining the adoption of current of 200 cycles. The 
chief of these is that this frequency enables a maximum 
rotor speed of 12,000 r.p.m. to be obtained, which is a 
safe speed for the rotating parts and ball bearings, but 
has the advantage of enabling four times as much 
power to be obtained from a rotor of given size as with 
one operating with a frequency of 50 cycles. From this 
it follows that the size and weight of a 200-cycle motor 
can be reduced to one-fourth of those of a 50-cycle motor 
for the same power. The whole of this saving of 
weight is not devoted to lightening the tool, but part 
of it is utilised in the strengthening of the gears, 
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| bearings, &c., a practice contributing to longer life 


and lower maintenance costs. The net result is that 
the weight of the Hicycle tool is about one-half of that 
of universal, direct-current or 50-cycle alternating-cur- 
rent tools. Another advantage of the high-frequency 
j;current is that practically constant speed is main- 
tained at all loads, there being only some 5 per cent. 
difference between the unloaded and loaded speeds. 
The correct and safe speed, at which maximum work 
is obtained, thus ensured is an important factor in 
increased production, while there is less wear. The 
| maintenance costs of the Hicycle tools are stated to 
be less than one-third of universal and direct-current 
types, due, chiefly, to the construction of the rotor 
which is of the squirrel-cage type, and thus has no 
commutators or brushes and cannot burn out. 

The construction of one of the Hicycle tools with 
breast-pressure plate is shown in the section given in 
Fig. 1. It is, of course, provided with reduction gears, 
the intermediate gears not being visible in the figure 


and. varying in number with the purpose for which the | 


| tool is required. All the gears have ball bearings on 
| both sides. The gear case is attached to the main body 
| through a transfer plate, which carries the lower spindle 
| bearing. The several parts of the casing are of 
aluminium. The stator is centred on four wide steel- 


faced ribs and is held in place by four screws. The 
rotor is perhaps the most novel part. There are no 
copper wires or bars to loosen under such working 
conditions as the sudden starting and stopping which 
obtain when nut-running and screw-driving, these being 
replaced by copper laminations. The laminations are 
star-shaped with T-heads to the arms, the grooves 
between the arms, when the laminations are assembled, 
being filled with metal integral with the continuous 
rings at the ends. This metal is an aluminium alloy, 
and is cast with the laminations in place so that a 
virtually solid structure is provided. The grooves 
and end faces of the arms are arranged spirally round 
the rotor, as shown in Fig. 2, which shows a rotor 
complete with its ventilating fan and shaft. It will 
be seen that the latter has the driving pinion teeth 
cut in the end, and it may be noted that it can be easily 
withdrawn from the rotor, a point in itself conducing 
to low maintenance costs. The control handle, as 
shown in Fig. 1, contains a well-insulated switch of 
large capacity having a push-through movement. The 
blank handle has a removable boss to enable the tool 
to be used close up to the work when, say, a flange is 
being drilled. The cable may be quickly disconnected 
and a reversing switch may be fitted at its point ot 
| entry, if required. 
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THE 


MESSRS. 


“ OCTO” MULTIPLE-JAW GRAB. 


PRIESTMAN BROTHERS, LIMITED, ENGINEERS, HULL. 





Fig. 1. 


The tool is made in a variety of forms, such as with 
screw-feed, pistol grip, &c., in a large number of sizes, 
and for many different purposes. Two examples of 
screw-fed drills are illustrated. Thus, Fig. 3 shows a 
heavy drill being used for shipyard work. This is of the 
normal pattern where headroom is of no great impor- 
tance, but one of the latest and more compact forms is 
shown in Fig. 4. This tool will drill holes up to 2 in. in 
diameter, has an overall height of 15 in., without the 
drill, and weighs only 44 lb. A new type of switch of 
very strong construction and designed to exclude oil, dirt, 
&c., is incorporated in the control handle and is actuated 
by the lever seen in the figure. The cable box can be 
quickly detached, so that repairs to it may be made on 
the spot without necessitating the return of the tool to 
the tool room. Of the other purposes for which the 
Hicycle tool is made, nut running and stud driving may 
be specifically mentioned. The construction of the 
nut runner ensures uniform tightness of the nuts, and 
renders after-inspection unnecessary. The tool is pro- 
vided with a clutch, the jaw faces of which are at such 
an angle that, together with appropriate pressure 
applied by the operator, the nut is released at the 
correct point, the motor not being switched off for 
each nut. A more uniform result is obtained than by 
the use of a compressed-air tool, as fluctuations in air 
pressure, which are apt to occur in the supply pipe 
line, often give rise to variations in tightening pressure 
when this tool is used. The stud-driving tools may be 
used with ordinary self-releasing or collapsible chucks, 
but a form is also available in which an electrical 
indicating device is provided to show when the studs 
are driven to a predetermined tightness, and also detects 
those driven too tightly or too loosely. 

Other purposes for which the Hicycle tool is used, 
with suitable modifications in design, are screw-driving, 
reaming, tapping, grinding, sand-grinding, and buffing. 
Various type of radial arm are made to enable the 
portable tool to be used as a stationary tool when 
desired. It will be obvious that the high frequency 
used will generally necessitate some method of obtain- 
ing suitable current. Two methods are employed, viz., 
a frequency changer, or a motor alternator. Both types 
of machines supply three-phase current at 125 volts, and | 
200 cycles. The frequency changer, used when alternat- 
ing current is available, consists of a specially wound 
slip-ring motor which is driven in the opposite direction 
to that of the rotating field by a direct-coupled squirrel- 
cage motor, and is excited from the alternating-current 
mains. As the secondary current cannot be varied, close 
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voltage regulation, of be-| the grab squats snugly on the sides of heaps without 

tween 8 per cent. to 10 per} risk of overturning, and the compact design allows 

cent., is necessary for satis- | it to be easily manipulated under the coamings in the 
factory operation of the tools. The motor-alternator sets | case of ship-discharging work. Operation can be single- 
consist of a direct-current or alternating-current motor | line, double, treble, or four-line, depending on the 
driving an alternator with an exciter. Although the | conditions of working and the type of hoisting apparatus 
output voltage with these sets can be adjusted by alter- | to which it is attached. It may be mentioned, in con- 
ing the excitation current, it is preferable for a steady | clusion, that among recent orders, the makers have 
voltage to be maintained without the need for adjust- | received one for three of these appliances from the 
ing the field, and the design, therefore, provides for a | London, Midland and Scottish Railway, for a new 
regulation within about 10 per cent. material-discharging quay at Goole. 





THE PRIESTMAN ‘“ OCTO”’ GRAB. | THE NEWCOMEN SOCIETY. 


Tue grab which we illustrate in Figs. 1 and 2, above, THE summer meeting of the Newcomen Society 
has recently been put on the market by Messrs. Priest- | was held at Sheffield on June 11-12, and was fortunately 
man Brothers, Limited, Holderness Foundry, Hull. | favoured with fine weather. Received at the Metal- 
The jaws are provided with eight blades, and, due to | lurgical Department of the University of Sheffield by 
their construction, the grab combines the penetrative | Professor C. H. Desch, the members were given a 
power of the whole-tine type with the holding capa-| short, but useful, sketch of the development of the 
bilities of a clamshell-plate grab. The jaw blades, | iron and steel industry of Sheffield and were shown a 
which can be clearly seen in both figures, are ribbed | small rolling mill of 1795 and other plant from the 
steel castings with wide bosses to give lateral rigidity | old Wortley Iron Works. Immediately after this, they 
and ample bearing surface on both the connecting-| were taken to inspect the somewhat rare industry of 
hinge and lever-arm pins. The points of the blades | snuff manufacturing, as carried out at Messrs. Wilson’s 
are of cast manganese steel, and are removable. The | Snuff Works, and to see the collection of old Sheffield 
top and centre grab castings are also of steel, and | cutlery and wrought-iron work at the Weston Park 
provide adequate protection for the sheaves. The|Museum. After leaving Sheffield, the members 
latter are arranged to eliminate entirely any side lead | visited a pumping station at Elsecar, near Barnsley, to 
on the operating chain or rope, thus greatly increasing | see the only Newcomen atmospheric engine at present 
its life. The grab is shown in the open position in| on its original site. Though the engine has been idle 
Fig. 1, and it will be clear that the whole weight is | since 1923, it had a working life of 140 years, and for the 
concentrated behind the sharp pointed blades, which | benefit of the Society was set going again. Little is 
are thus driven into the material to be handled. As the | known of its early history and in the course of time it 
grab closes, the blades move together so that in the | has been much repaired and probably altered, but it 
shut position, shown in Fig. 2, the jaws form a complete | still remains an atmospheric engine supplied with 
bowl, and small material as well as large lumps is | steam at 2 lb. per sq. in. The single cylinder is 4 ft. in 
securely retained without fear of spillage. The plates | diameter by 5 ft. stroke, and, when making six strokes a 
forming the bow] are bolted to the blades, and are thus | minute, the engine develops 13 i.h.p., while the pump 
detachable. The object of this arrangement is to | delivers about 50 gallons of water per stroke, drawing 
render the grab more effective when digging material | from a well 130 ft. deep. Even the name of the 
which consists entirely of large pieces. In this case, maker of this interesting relic is unknown. 
the plates are removed, thus facilitating the entry| Another visit recalling a pioneer of the eighteenth 
of the blades between the lumps, and ensuring that a| century was that paid to the works of Messrs. B. 
good load is picked up. | Huntsman, Limited, the oldest steel works in the district 

The grab is claimed to be exceptionally effective | and the one founded by Benjamin Huntsman himself. 
in handling such materials as lumpy ores, scrap, | It is now nearly two hundred years ago since Huntsman, 
boulders or limestone in large pieces. It is, however, | while a Doncaster watchmaker, secretly worked out 
quite suitable for excavating ground, such as a mixture | his process of making cast steel by remelting Swedish 
of clay and various sized stones, which is difficult to | iron in crucibles, but his process is in use to-day almost 
penetrate, but which, when excavated, is loose enough | unaltered. Huntsman, who was born in 1704 and died 
to escape through the spaces between the tines of a|in 1776, was a somewhat eccentric character, known 
whole-tine grab. Due to its low centre of gravity, | for his benevolence as well as for his inventive powers, 





























and it is said he declined the honour of election into 
the Royal Society. In the evening, Councillor Fred 
Bland gave a short talk on the work of John Curr, 
once the agent to the Duke of Norfolk’s estates in 
Sheffield and the author of a ‘‘ Coal Viewers Com- 
panion.”” It has hitherto been generally believed that 
the L-shaped cast-iron rail for tramways was intro- 
duced by Outram, but Mr. Bland showed that Curr 
used them before Outram, and was the true pioneer 
of iron tram roads for mines. Among the works 
visited on the following day were those of Messrs. 
Tyzack, Messrs. George Wostenholm and Sons, 
Messrs. J. W. Ragg, Limited, and Messrs. Joseph 
Rodgers and Son, and it was possible to inspect the 
many processes by which knives, scissors and similar 
articles are produced. Water power is still used in 
some instances for forging, grinding, and the like, and 
old and new methods are used side by side. At the 
works of Messrs. Wostenholm, an interesting building, 
known as a tenement factory, was inspected, where, 
years ago, various portions were rented to individuals 
who specialised in some particular branch of cutlery 
manufacture. 


TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and foreign countries. The closing date of tenders 
is stated where possible. Details may be obtained on 
application to the Department at the above address, 
the reference number given being quoted in each case. 

Bolt Extractors.—A firm of ironmongers in Berne 
Switzerland, urgently desires to get into communication 
with British makers of bolt extractors. The tool wanted 
is for removing bolts, the heads of which have been 
brcken off by accident or otherwise. (Ref. No. A.X. 
10,973.) 

Hospital Equipment.—The supply of equipment and 
furniture required for a new hospital at Pretoria. The 
Secretary, Pretoria Hospital, Pretoria, South Africa ; 
July 31. (Ref. No. C.X. 3,588.) 


CONTRACTS. 


Messrs. Evectrric Furnace Company, Limireb, 
17, Victoria-street, London, S.W.1, have secured a con- 
tract, from a Continental steelworks, for a large high- 
frequency furnace installation. The motor-generator 
set will have a power in-put of 1,375-kw., and the furnace 
will be capable of melting four-ton charges. Provision 
will also be made for a furnace body of 7 tons for the 
treatment of molten metal. 

Messrs, SIEMENS BROTHERS AND Company, Limitreb, 
Woolwich, London, S.E.18, have received an order for 
200,000 of their Neophone microtelephone instruments 
from the Post Office. 

Messrs. Srvon-Carves, Limrirep, Cheadle-heath, 
near Stockport, have secured orders for British ‘* Baum” 
coal washeries from Messrs. Bestwood Coal and Tron 
Company, Limited, and Messrs. The Cowpen Coal Com- 
pany, Limited, Newcastle-upon-Tyne. The capacities 
of these washeries are 100 tons and 160 tons, respectively. 
Orders have also been secured for the extension of the 
washery of Messrs. The Manvers Main Collieries, Limited, 
and for a slurry plant for the existing Baum washery of 
Messrs. Emlyn Anthracite Colliery Limited, Swansea. 

Messrs. THe British THomMsoN-Hovuston Company, 
Limirep, Crown House, Aldwych, London, W.C.2, have 
received an order from H.M. Office of Works to supply 
Mazda gas-filled and vacuum lamps during the period 
ending May 31, 1932. 








SypNeEy Harsour Bripce.—The Cabinet of the State 
of New South Wales recently gave its approval to a 
proposal to combine an Australian National Exhibition 
with the 1932 Easter Show of the Royal Agricultural 
Society, on the occasion of the opening of the Sydney 
Harbour Bridge. A committee is to be appointed to 
investigate the matter. 


KINEMATOGRAPH FILM FoR TRADE PROPAGANDA. 
With the object of stimulating overseas trade, Messrs. 
British Insulated Cables, Limited, of Prescot, Lanes., 
have prepared a kinematograph film illustrating methods 
of manufacture and research employed in the production 
of electric cables and also showing the erection of towers 
and overhead lines on the Central Scotland transmission 
system. The film was shown at the New Scala Theatre, 
London, on Thursday last, June 25, and will subsequently 
be exhibited in South America, Australia, New Zealand 
India, South Africa, and other countries. 

CHANGES oF ADDREsSs,-Owing to the steady growth 
of their business, Messrs. May Oil Burner (England), 
Limited, are shortly removing from 15, Great James- 
street, London, W.C.1, to larger offices at 72-75, Red 
Lion-street, W.C.1.—Owing to the steady growth of their 
business, Messrs. Buck and Hickman, Limited, whose 
head office is at 2, Whitechapel Road, London, E.1, have 
found it necessary to remove their Manchester office from 
62, Market Street, to more commodious premises at 
277, Deansgate.—Mr. S. R. Jordan, H.M. new Trade 
Commissioner at Durban, who has been serving tem- 
porarily at Johannesburg, will open the new office at 
Durban on July 1. His address will be P.O. Box 2211, 


Salisbury House, Smith Street, Durban, Natal. 
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BOOKS RECEIVED. 


Dictionary of Welding Terms. English-German—Russian. 
Berlin: V. D. I. Verlag. G.m.b.H. [Price 2 marks. ] 
United States Geological Survey. Bulletin No. 820. 
Nitrate Deposits in South-Eastern California. With 
Notes on Deposits in South-Eastern Arizona and South- 
Eastern New Mexico. By L. F. Nosie. [Price 45 
cents.]| No. 821-C. Iron Ore in Canyon Creek, 
Fort Apache, Indian Reservation, Arizona. By E. F. 
BurcHarb. [Price 15 cents.] Washington: Govern- 

ment Printing Office. 

Medical Research Council, Industrial Health Research 
Board. Report No. 62. Two Studies of Absenteeism 
in Coal Mines. I. The Absenteeism of Miners in 
Relation to Short Time and Other Conditions. By H. M. 
Vernon, T. Beprorp, and C. G. WaRNER. II. A 
Study of Absenteeism at certain Scottish Collieries. By 
T. Beprorp and G. G. WarNeER. London: His 
Majesty’s Stationery Office. [Price ls. net.] 

La Produzione e il Consumo dell’ Energia in Italia nell’ 
Annate. 1929. By Ine. Errore CrsArt. Milan: 
Societa Editrice Reviste Industrie Elettriche. 

United States Bureau of Mines. Bulletin No. 279. Limits 
of Inflammability of Gases and Vapours. By H. F. 
Cowarkp and G, W. JongEs. [Price 20 cents.]. No. 326. 
Explosives Accidents in the Anthracite Mines of 
Pennsylvania, 1923-1927. By 8S. P. Howe... [Price 
20 cents.] Economic Paper No. ll. The Economics 
of Strip Coal Mining. By O. E. Kiessuine and others. 
[Price 10 cents.] No. 12. Economics of Crushed 
Stone Production. By O. Bowes. [Price 15 cents. ] 
Washington : Government Printing Office. 

Practical Cost Accounts. By ANDREW MILLER. London: 
Gee and Company (Publishers), Limited. [Price 8s. 6d. 
net. | 

Elementary Hyperbolics. Vol. I. Hyperbolic Functions 
of Real and Unreal Angles. Vol. Il. The Applications 
of Hyperbolic Functions. By M. E. J. GHEURY DE 
Bray. London: Crosby Lockwood and Son. [Price 
7s. 6d. net each. | 

Engineering Mechanics. By Frank L, Brown. New 
York : John Wiley and Sons, Inc. London: Chapman 
and Hall, Limited. [Price 20s. net. ] 

Applied Mathematics for Engineers. Vol. III. Differen- 
tial Equations with Applications. By T. Hopeson. 
London : Chapman and Hall, Limited. [Price 13s. 6d. 
net. | 

Department of Scientific and Industrial Research. Fuel 
Research. Technical Paper No. 30. The Water- 
Gas Process: A Study of the Carbon and Thermal 
Balances. By J. G. Kine and B. H. Wr.rams. 
London: His Majesty’s Stationery Office. [Price 9d. 
net. | 

United States Bureau of Labour Statistics. Bulletin 
No. 491. Handbook of Labour Statistics, 1929 Edition. 
|Price 1 dol.| No. 534. Labour Conditions in the 
Territory of Hawaii, 1929-1930. [Price 45 cents.] 
Washington: Government Printing Office. 

The Revised Heat Drop Tables (1931). Calculated by 
Herserr Moss. London: Edward Arnold and 
Company. [Price 12s. 6d. net.] 

Oil and Petroleum Year Book, 1931. By WaAurerR E. 
SKINNER. London: Walter FE. Skinner. [Price 
7s. 6d. net.] 

United States Bureau of Mines. Technical Paper No. 489. 
Coal Mine Safety Organisations in Alabama. By R. D. 
Curriz. [Price 10 cents.] No. 490. Separation and 
Size Distribution of Microscopic Particles. An Air 
Analyzer for Fine Powders, By P. S. Ro“ieR. [Price 
20 cents.) No. 491. Analysis of Washington Coals. 
[Price 30 cents.] No. 492. Deoxidation of Steel with 
Silicon. By C. H. Herty, Jr., and others. [Price 
15 cents.] No, 493. Bibliography of United States 
Bureau of Mines Investigations on Coal and its Products, 
1910-1930. By A, C. FretpNerR and M. W. von 
BERNEWI1Tz. [Price 10 cents.) No. 494. Copper 
and Zine in Cyanidation Sulphide-Acid Precipitation. 
By E. 8. LEAvEeR and J. A. Wootr. [Price 15 cents. ] 
No. 496. Accuracy of Manometry of Explosions : 
Comparitive Performance of Some Diaphragm Type 
Explosion Manometers when using Hydrogen-Air 
Mixtures. By C. M. Bouton and others. [Price 
15 cents.] No. 497. Electromagnetic Absorption of 
Rocks, with Some Experimental Observations taken 
at the Mammoth Cave of Kentucky. By J. W. Joyce. 
[Price 10 cents.] Washington: Government Printing 
Office. 

The Birmingham Exchange. Directory of Members, 
Subscribers and Representatives, 1931. Birmingham : 
Offices of the Exchange. [Price 2s. 6d.] 

The Statesman’s Year-Book, 1931. Edited by Dr. M. 
Epstern. London: Macmillan and Co., Ltd. [Price 
20s. net. | 

Applied Mechanics. By J. BoorHroyp. London: 
Edward Arnold and Company. [Price 6s. net.] 

A Textbook of Thermodynamics. By F. E. Hoare. 
London: Edward Arnold and Company. [Price 
lds. net. ] 

Department of Overseas Trade. Economic Conditions in 





Belgium in 1930. With an Annex on the Grand Duchy 
of Luxemburg. Report. By N. 8S. ReEyNTIENs. Lon- 
don: His Majesty’s Stationery Office. [Price 4s. net.] 











THE INTERNATIONAL GAS CONFERENCE: ERRATUM. 
We regret that a slight error has crept into our account 
of The International Gas Conference, on page 769 ante. 
We reported Mr. G. M. Gill as having stated that 30,000 
gas-operated refrigerators were sold in the United States 
last year, an activity for which the British figures were 
quite insignificant in comparison. What Mr. Gill 
actually said was that 30,000 gas refrigerators were sold 
to the public in New York City last year, these having a 
value of one million pounds. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Stocks of Cleveland pig- 
jron are not heavy, but are steadily increasing, and 
have reached about as large dimensions as producers 
consider desirable. Ironmasters offer Cleveland qualities 
to firms in Scotland at very low prices, but are still 
undersold there by dealers in products of the Continent 
and of India. For home purposes, makers adhere to 
the following fixed figures: No. 1 Cleveland, 61s.; No. 3 
g.m.b., 58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 
forge, 57s. Second hands have little opportunity to 
put through business in Cleveland pig, as home users 
are taking supplies almost entirely direct from makers, 
and export demand remains very light. The steadily- 
increasing growth of consumption of Midland pig in 
this district while output of Cleveland qualities is ex- 
cessive, is very perturbing. Concessions in railway rates 
granted to Midland ironmasters enable them to compete 
successfully for orders on Tees-side ; Midland firms are 
competing keenly in other markets also. 

Hematite.—-The situation in the East-Coast hematite 
department is unsatisfactory and discouraging. Accumu- 
lations at certain makers’ yards are heavy, and with the 
limit output in excess of requirements, the statistical posi- 
tion is becoming embarrassing. Quotations are not fixed 
definitely, and vary a good deal after individual bargain- 
ing. They are still sagging, and it is difficult to indicate 
minimum figures, since producers seem determined not 
to let an order slip. In this branch, also, merchants are 
not at liberty to compete with makers for home trade, 
but by severe price cutting manage to secure occasional 
small export orders. Producérs report a little business 
with customers in the Sheffield district, and in the 
Midlands, and are reluctant to acknowledge that ordinary 
qualities are below 62s. 6d. No. 1 hematite is at a 
premium of 6d. 

Foreign Ore.—Sales of foreign ore are few and small, 
consumers having ample supplies. Best rubio is in the 
neighbourhood of 15s. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
abundant, and not easily disposed of. Good average 
qualities are on sale at 15s, 3d. for early delivery to 
local users, but more is asked for forward supply. 

Manufactured Iron and Steel—New features in the 
various branches of manufactured iron and steel are 
difficult to discover. Orders coming forward are on a 
disappointing scale, and certain departments are very 
short of work. Market quotations stand: Common 
iron bars, 10/.; best bars, 10. 10s.; double best bars, 
11l.; treble best bars, 112, 10s, ; packing (parallel), 87. ; 
packing (tapered), LOl.; iron and steel rivets, 11l. 5s. ; 
steel billets (soft), 52. 158.; steel billets (medium), 
6l. 12s. 6d.; steel billets (hard), 71. 2s. 6d. ; steel ship 
plates, 8/. 15s.; steel angles, 8/. 7s. 6d.; steel joists. 
8l. 15s.; heavy sections of steel rails, 8/. 10s. for parcels 
of 500 tons and over; and 91. for smaller lots; fish 
plates, 127. 10s.; black sheets (No, 24 gauge), 81. 5s. ; 
and galvanised corrugated sheets (No. 24 gauge), 10/. 

Scrap.—Demand for scrap is quiet, and quotations are 
easy. Borings are 22s.; turnings, 25s. ; light cast iron, 
32s. 6d.; heavy cast iron, 42s. 6d.; machinery metal, 
44s.; and heavy steel, 37s. 6d. 


NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—There has been little or no 
change in the state of the Scottish steel trade during the 
past week, but the undertone is somewhat better, this 
being possibly due to the prospect of an improvement in 
the demand before the annual holiday closing-down next 
month. No great rush of business can be expected on 
account of the lowly state of general trade, but a slight 
increase in buying always takes place before the annual 
holiday stoppage. At the present moment, however, 
most works are short of specifications, and plant is 
running much under capacity. Export lines are few 
and of very moderate tonnage. The order for four 
torpedo-boat destroyers referred to last week, as having 
been booked by Messrs. Yarrow and Company, will be 
welcomed by the Steel Company of Scotland, Limited, 
as they, being allied to Messrs. Yarrow, will be kept 
fairly busy with the production of the steel required. 
The announcement just made by President Hoover of the 
| United States with regard to the proposal for a year’s 
postponement of war debt and reparation paymerts has 
been well received in business circles, and there is a 
strong feeling here that it will be the first step towards a 
revival of trade. In the steel industry there is a quiet 
confidence that some improvement in buying is very 
| probable in the near future if the Hoover plan is ratified 
|all round. The black and galvanised sheet trade would 

possibly be one of the first branches to benefit through its 
export side, and a change for the better would be most 
| acceptable. At present there is a little more doing with 
Peheienge buyers, but no sign of any continuity yet. 
| Prices are unchanged and are as follow :—Boiler plates, 
| 101. 10s. per ton; ship plates, 8/. 15s. per ton ; sections, 
81. 7s. 6d. per ton; black steel sheets, } in., 77. 10s. per 
ton; and galvanised corrugated sheets (No. 24 gauge), 

11. 7s. 6d. per ton, all delivered at Glasgow stations. 

| The latter are now quoted at 10/. per ton for export lots. 


| Malleable-Iron Trade.—Depression still prevails in 
the West of Scotland malleable-iron trade, and orders are 
very searce. The re-rollers of steel bars are suffering 
| from very severe competition from Belgian producers, 
|who are offering’ bars in this market at very keen 
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‘*Crown ” bars, 10/. 5s. per ton for home delivery, and 
91. 15s. per ton for export ; re-rolled steel bars, 61. 5s. per 
ton for home delivery, and 61. 2s, 6d, per ton for export. 


Scottish Pig-Iron Trade.—-No improvement of any 
kind has taken place in the Scottish pig-iron trade and 
the total number of furnaces in blast remains at six. 
The import of pig-iron from India continues, and, as the 
price is much under the local figure, it is a serious com- 
petitor with the home product. The current market 
quotations are :—Hematite, 70s. per ton, delivered at the 
steel works; foundry iron, No. 1, 73s. 6d. per ton, 
and No. 3,.71s. per ton, both on trucks at makers’ yards, 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, June 20, only amounted to 105 
tons. Of that total, 35 tons went overseas and 70 tons 
coastwise. During the corresponding week of last year 
the figures were only 40 tons overseas and 10 tons coast- 
wise, making the poor total of but 50 tons. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Signs of revival in the local steel and 
engineering trades are not yet in evidence, and, taken on 
the whole, the position tends to become worse rather 
than to improve. Manufacturers are not despondent, and 
maintain a spirit of quiet and patient optimism. Acute 
depression prevails in the raw and semi-finished steel 
trade. The slackness of business has been accentuated by 
stocktaking operations. Hand-to-mouth buying is the 
order of the day, and despite the attractive appearance 
of quotations, speculative buying appears to be a thing 
of the past. Unless the position shows an early improve- 
ment, it is quite probable that more furnaces will be put 
out of commission. Only a limited amount of business 
is being done in ferro-alloys. The scrap market is in 
a moribund condition. Latest quotations are as follow : 
Siemens acid billets, 91. 2s. 6d.; hard basic billets, 
7l. 28, 6d. to 81. 128. 6d. ; soft basic billets, 67.; Derby- 
shire foundry pig-iron, 63s.; Derbyshire forge iron, 
60s. 6d. ; crown iron bars, 101.; ion hoops, 121. ; steel 
hoops, 9/. 10s. ; soft wire rods, 71. 10s. ; basic scrap, 40s. 
Business in the heavy engineering trades is restricted. 
Railway rolling-stock requirements are on a low level. 
Sheffield works are badly hit by the contraction of over- 
seas business, especially with India. Only a moderate 
tonnage of marine steel is going into consumption at 
associated shipyards. There is a steady run on electrical 
apparatus, which constitutes one of the most progressive 
sections of local industry. The call for automobile 
steel and fittings shows a decline. One of the largest 
electric steel-melting furnaces in this country has been 
installed at a local works. It has a capacity of 20 tons, 
and will be used mainly for the production of stainless 
steel. At present it is working at full capacity. The 
current demand for stainless steel, rustless iron, and 
acid and heat-resisting materials continues on a high 
level. The tool trades are operating erratically. Among 
the depressed lines are files, saws, plantation tools, and 
mining implements. Twist drills, hacksaws and blades, 
farm and garden tools, and micrometers are reported 
to be making progress. 

South Yorkshire Coal Trade.—The general position has 
undergone little improvement. South Yorkshire coal 
owners have agreed that house coal prices should be 
reduced from Monday last until further notice by 10d. 
a ton on the price in operation on January 31, subject 
to the observance of the minimum price fixed under the 
Coal Mines Act, 1930. The reductions do not apply 
to house coal sold in. the Sheffield district, as already 
reductions are in operation. The present demand for 
house coal is on a poor level. Country users are inclined 
to purchase for stocking purposes, but, taken on the 
whole, the demand is not very assuring. Industrial fuel 
is slow, and likely to be, until a revival sets in in the 
demand for iron and steel. Foundry and furnace cokes 
are steady. Quotations show a reduction of ls. a ton. 
Gas coke is firm at 23s. to 25s. f.0.b. at Humber Ports. 
Quotations :—Best branch hand-picked, 24s. 6d. to 
25s. 6d.; Derbyshire best brights, 19s. to 20s.; best 
house coal, 18s. 6d. to 20s. ; screened house coal, 17s. to 
18s. ; screened house nuts, 14s. 6d. to 15s.; Yorkshire 
hards, 15s. to 16s. 6d. ; Derbyshire hards, 15s. to 16s. 6d. ; 
rough slacks, 8s. 6d. to 9s. 6d. ; nutty slacks, 6s. to 7s. 6d. ; 
smalls, 48. to 58. 6d. 








NOTES FROM THE SOUTH-WEST. 


CarpiFFr, Wednesday. 

The Coal Trade.—While the coalowners and miners’ 
leaders are endeavouring to reach agreement in regard 
to the questions of hours to be worked after July 7, 
and the wage rates which are to be paid, foreign con- 
sumers are conducting their purchases of coal on hand- 
to-mouth lines, and, in many cases, placing their orders 
with foreign producers. The uncertainty created by 
the continuous demands of the miners’ leaders makes it 
impossible to secure anything like stable conditions, and 
foreign consumers, in many cases, prefer to buy coal, the 
delivery of which can be guaranteed, rather than run 
the risk of not getting supplies after having placed 
contracts. The policy of many foreign countries in 
encouraging the use of native coal is also adversely 
affecting the coal trade of this country, and particularly 
South Wales, which depends on exports for the clearance 
of at least two-thirds of the coal produced. Already, 
this year, the shipment of foreign coal is more than 
3,000,000 tons below the quantity dealt with a year 
ago, and with exports still diminishing, the adverse 
balance is growing. In the past week, clearances 
to foreign countries totalled only 384,550 tons, which 








was 36,000 tons below the shipments of the preceding 
week, exports to Egypt falling from 28,200 tons to 
21,450 tons; to France, from 121,710 tons to 114,390 
tons; to Italy, from 97,270 tons to 60,610 tons; and 
to Spain, from 21,520 tons to 14.400 tons. With new 
orders scarce collieries are compelled to rely on contracts 
previously arranged for the clearance of current produc- 
tion. Large coal moves off fairly well, but even so, 
the best descriptions are not sufficiently well booked up 
to enable regular-working, while many pits have been 
closed down indefinitely, and in all cases buyers can 
obtain their requirements at the schedule prices based 
on 20s. for best Admiralty large. Sized products, with 
the exception of nuts, which are in fair demand, are 
obtainable without difficulty, while smalls of all varieties 
are in such poor request that collieries find it. impos- 
sible to dispose of current output, with the. result that 
thousands of tons have to be banked in order to clear 
wagons, and provide empty trucks for the transport of 
other coals. 


Iron and Steel——There. was an improvement in the 
exports of iron and steel goods in the past week, the 
total of 18,902 tons being the best for the year and 
5,100 tons more than was shipped in the preceding week. 
Clearances of tin-plates and. terne-plates were raised 
from 4,426 tons to 9,447 tons, of black-plates and sheets, 
from 244 tons to 2,161 tons, and of galvanised sheets, 
from 1,386 tons to 2,483 tons, but of other iron and steel 
goods reduced, from 7,768 tons to 4,811 tons. The 
Welsh tin-plate pool, which had for its object the balanc- 
ing of output with demand, was formally wound up at a 
meeting yesterday. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 


Improved Outlook Continues.—With one or two notable 
exceptions, most sections of the iron and steel and allied 
trades in the north-western area find that the slight, 
but welcome, improvement. noted in recent weeks is 
being maintained. Although there is still a general 
reluctance oh the part of buyers to. place orders for 
forward deliveries, several foundries state that they are 
better placed than they have been for several months. 
A particularly reassuring feature is the improved demand 
for materials by a number of textile engineering under- 
takings whose orders for a considerable period have been 
extremely light. Although conditions in this branch are, 
of course, still far from normal, the absence of any 
serious industrial unrest in the Lancashire cotton trade 
at present, is giving a feeling of greater confidence, and 
engineering work which has been delayed from time to 
time, is now being released. Motor manufacturers report 
a steady inquiry, and Messrs. Leyland Motors, Limited, 
of Leyland, near Preston, have further strengthened 
their order book by a repeat contract from Messrs. W. 
Alexander and Sons, of Glasgow, for a further 15 vehicles. 
Electrical plant manufacturers continue well placed, but 
locomotive builders are suffering severely as a result 
of the economies being practised both by home and over- 
seas railway companies, with consequent reduction in the 
demand for rolling-stock. 


Structural Engineering.—Prominent constructional en- 
gineering undertakings are confident of better times 
in the next few months, and several moderately-sized 
works are pending, Messrs. Edward Wood and Company, 
Limited, of the Ocean Ironworkers, Trafford-park, Man- 
chester, who expect to resume full working conditions 
in the next few weeks, have further strengthened their 
order book with jan order from the London Midland 
and Scottish Railway, for two further stations on the new 
Essex branch line, on which they are already building 
six stations. One of the new erections is at Dagenham, 
the situation of the new Ford Motor works. Another 
contract just booked is for the erection of a school for 
the Leigh (Lancashire) Education Committee, neces- 
sitating the use of 100 tons of steel. Messrs. Royce, 
Limited, constructional engineers, also of Trafford Park, 
too, are fairly well booked for the next few months. 


Copper Price Criticisms.—At the annual meeting of 
Messrs. The Broughton Copper Company, Limited, held at 
Manchester last week, at which a loss of 38,8581. was 
reported, the chairman, Mr. Leonard Sumner, attributed 
the results of the past year to the action of the Copper 
Exporters’ Association. That organisation, he alleged, 
had adopted the same policy as in the previous year, 
of limiting the quantity they were prepared to sell 
whenever there was a slight buying increase. Instead of 
helping trade, he declared, they had strangled what 
trade there was, and had hurt themselves, and his 
company in addition. If instead, the Association had 
followed the market and allowed the laws of supply 
and demand to function, prices would have adjusted 
themselves and the results of his company for the year 
would have been quite different. The copper situation 
he added, was full of gravity, and like many other com- 
modities, it had fallen below the cost of production for 
many producers, 








Wrretess Station, Bepr Port, Karurawar, INDIA. 
—Forming part of the development plan for Bedi Port, 
Kathiawar, India, a Marconi coast station, for communi- 
cation with ships at sea, is to be installed. The order 
has been placed through Messrs. Indian Radio Telegraph 
Company, Limited, and the equipment will comprise a 
14-kw. Marconi, type M.C. 13, transmitter and the new 
Marconi, type 352, receiver. The transmitter is arranged 
to transmit on any wave-length between 600 and 800 
metres, while the receiver is a highly-selective and efficient 
instrument covering the wide wave range of 15 to 22,000 
metres. 





ENGINEERING TRAINING AND 
EDUCATION. 


National Certificates in Foundry Practice-—The 
general council of the Institute of British Foundrymen 
has now completed arrangements with the City and 
Guilds of London Institute, whereby modern syllabuses 
in patternmaking and in foundry practice and: science, 
have been drafted, and candidates who successfully 
pass the examinations will receive certificates of 
national reputation and recognition. In addition, the 
Institution of Mechanical Engineers, in conjunction 
with the Board of Education, has established a modi- 
fication of the Institution’s National Certificate in 
mechanical engineering, suitable for students of 
foundry practice. This is of an advanced character, 
and the possession of the certificate constitutes a high- 
grade diploma in foundry engineering. The certificates 
granted under both the foregoing schemes will be 
endorsed by the President of the Institute of British 
Foundrymen. Full particulars may be obtained on 
application to the general secretary of the Institute, 
St. John-street Chambers, Deansgate, Manchester. 








LAUNCHES AND TRIAL TRIPS. 


** Maracay.”’—Twin-screw, shallow-draught, oil-tank 
steamship for service between Lake Maracaibo and the 
deep-water harbour of St. Nicholas, Venezuela; triple 
expansion engines. Trial trip, recently. Main dimen- 
sions, 350 ft. by 60 ft. by 17 ft. 6in. Built and engined 
by Messrs. Harland and Wolff, Limited, Belfast, for 
Messrs. The Lago Shipping Company, Limited, London. 

Steam Tue “No. 12.’—Single-screw steam tug for 
service at Grimsby; compound surface condensing 
engine. Trial trip, June 16. Main dimensions, 60 ft. 
by 14 ft. by 8 ft. Built by Messrs. Richard Dunston, 
Limited, Thorne, near Doncaster, for the London and 
North Eastern Railway Company. 


‘** MurnaM.’’—Twin-screw passenger and cargo motor- 
ship for service between Bangkok and Hongkong ; 
Burmeister and Wain Diesel engines. Trial trip, June 16. 
Main dimensions, 346 ft. 6 in. by 48 ft. 9 in. by 29 ft. 
Built by Messrs. Nakskov Shipyard, Limited, Nakskov, 
Denmark, for The East Asiatic Company, Copenhagen. 


“Srr RicHARD GRENVILLE.”’—Twin-screw passenger 
steamship for service as a disembarking tender at 
Plymouth and also for conveying passengers from 
Plymouth to Exeter and the Lizard; triple-expansion 
engines. Launch, June 18. Main dimensions, 180 ft. 
by 42 ft. 6in. by. 15 ft. 9in. Built and engined by Messrs. 
Earle’s, Shipbuilding and Engineering Company, Limited, 
Hull, for the Great Western Railway Company. 











PERSONAL.—Mr. F. C. Yapp, who has for many years 
been associated with the Company, has been appointed a 
member of the board of Messrs. Vickers-Armstrongs 
Limited.—Messrs. The Monarch Machine Tool Company, 
Sidney, Ohio, U.S.A., have opened a Chicago office at 
547, West Washington Boulevard.—It has been offi- 
cially announced in New York that Messrs. Kreuger and 
Toll have become interested in Messrs. International 
Telephone and Telegraph Corporation, and that this 
latter company has acquired an interest in Messrs. The 
L. M. Ericsson Company, which is controlled by Messrs. 
Kreuger and Toll. This association, it is stated, will 
result in co-operative action by these two telephone com- 
panies.—Messrs. The Associated Equipment Company, 
Limited, Southall, Middlesex, have recently appointed 
new overseas distributors for their vehicles in New 
Zealand and Denmark. In the case of New Zealand, 
the representatives are Messrs. Cory-Wright and Salmon, 
Dominion Farmers’ Institute, Featherston-street, Wel- 
lington, with a branch at Gane-buildings, Anzac-avenue, 
Auckland ; and in the case of Denmark, Messrs. Sven 
Caning, 19, Montergade, Copenhagen. 





ALUMINIUM COMMERCIAL- VEHICLE Bopres.—As pointed 
out in @ memorandum issued recently by The. British 
Aluminium Company, Limited, Adelaide House, King 
William-street, London, E.C.4, the main advantages of 
aluminium bodies for commercial motor vehicles lie in 
their lightness, combined with strength and resistance 
to fire, climatic, and other influences. The initial expen- 
diture is increased and perhaps doubled, owing to the 
higher cost of the light alloys, as compared with wood 
or steel ; this, however, is largely offset by the fact that the 
weight of the body is halved. Some interesting examples 
of weight reduction in bodywork, built by Messrs. 
Duramin Engineering Company, Limited, 23 and 24, 
Hythe-road, Willesden, London, N.W.10, are given in 
the memorandum. In the case of a six-wheeled lorry, 
the weight of the bodywork was reduced from 35 cwt. 
to 15 cwt. by employing Duralumin for the entire 
framing of the body and cab, aluminium for side and 
roof panelling, and Duralumin chequered plate for the 
flooring. An all-metal single-deck omnibus body, built 
of aluminium and Duralumin, was found to show, when 
fully equipped, a reduction of about 11 cwt. on the 
34 ewt. of the usual wooden body. In this case, Dura- 
lumin sections were used for the framework, 16-gauge 
aluminium sheet for the roof and side panels, and 16-gauge 
Duralumin for the floor. Another example of the work 
of Messrs. Duramin Engineering Company was a 2,250- 
gallon, insulated, glass-lined tank vehicle for the bulk 
transport of milk by road. By using aluminium for the 
outside panelling of the tank and Duralumin for the 
bolsters and straps supporting it, the tare weight of the 
vehicle was reduced by something like 17 cwt. 
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PRESSURE-FILTRATION PLANT AT HALIFAX. 
CONSTRUCTED BY MESSRS. THE PATERSON ENGINEERING COMPANY, LIMITED, ENGINEERS, LONDON. 
(For Description, see Page 815.) 
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UNITED STATES EXPORTS. 


Amonc the periodical reports on foreign countries 
published by the Department of Overseas Trade, 
those relating to the United States have long held 
a high place. Through the size and variety of the 
industries with which among other matters they 
deal, they have necessarily an interest to an indus- 
trial country like our own. . This interest is well 
maintained in the report by Sir J. Joyce Broderick 


~|and Mr. Arthur J. Pack on “‘ Economic Conditions 


in the United States of America to March, 1931,” 
which has just. been published. (H.M. Stationery 
Office, price 3s. net). This relates to a period during 
which, in common with the rest of the world, the 
United States has been suffering from depression 
of trade, and the effects of this depression have 
been aggravated by the fact that the industries 
of the country had prepared themselves on the 
contrary for continued expansion. It has left 
American industries with a large amount of unem- 
ployment both of plant and of men, and a firm 
determination to take whatever measures are pos- 
sible to avoid being placed in the same position 
again. In particular the report draws attention 
to the certainty that in the future the efforts of 
American exporters to extend their foreign sales 
will be conducted with a vigour and efficiency greater 
than they ever possessed before. This is a matter 
of no small consequence to British manufacturers. 
The American export trade is indeed only about a 
tenth of its total production, but that production 
is so enormous that an increase in exports amounting 
only to a small percentage of it may be a serious 
matter for competing countries, especially for those 
who, like ourselves, are hard put to it already 
to make export sales enough to pay their way. 
It is, therefore, more than usually worth while to 
consider the accounts given in this report of the 





recent industrial history of the United States, so 








as to recognise the factors that are likely to deter- 
mine its export policy in the immediate future. 

To do so is of special importance to the engineer- 
ing industry, because American prosperity is depen- 
dent on its own engineering manufactures to an 
extent that may not be generally recognised. The 
United States is a great agricultural country, and 
the income it draws from agriculture has increased 
in the last twenty years. Its relative importance, 
however, to the country’s income from all sources 
has fallen during that period almost without inter- 
ruption, till last year the ratio of agricultural to 
total income was approximately half what it was 
in 1909. Apart from agriculture, the report enu- 
merates the building trades, automobile manufac- 
turing, iron and steel production, and the 
transportation industries as those on which the 
country is mostly employed. The size of the auto- 
mobile industry alone, as gauged by the facts and 
figures given in the report, is particularly astonish- 
ing when it is remembered that its growth scarcely 
began before the beginning of the present century. 
It is perhaps known fairly well that the number of 
motor vehicles in the United States is more than 
a fifth of the number of the population. What, 
however, may seem more remarkable is that those 
who are engaged in the motor industry, and in 
providing materials for it, amount to no less than 
a tenth of the persons classified in the census as 


. gainfully employed. 


At the present time it is the industrially 
employed who are suffering most. In 1930 there 
was some shrinkage in the income from agriculture, 
due mainly to the unfavourable course of prices, 
and involving little decrease in the volume of the 
harvest. In industry, on the other hand, the 
output of the factories and mines of the country 
dropped to the lowest level touched for eight years, 
and was only about two-thirds as large as in the 
midsummer of 1929. Examination of the circum- 
stances, indeed, show that the collapse was more 
apparent than real, and can be ascribed largely 
to the abnormal conditions which had forced up 
turnover to a peak in 1929. Nevertheless, though 
the explanation had its effect in maintaining con- 
fidence, it did not reduce the loss, and economists 
and producers alike took stock of the position. 
They recognised, among other influences, a general 
tendency to over-development in almost all branches 
of industry, and in various ways debated problems 
of unemployment and of agricultural organisation. 
It is also becoming apparent that the general com- 
munity is coming slowly to see that nations are 
necessarily interdependent, and cannot be wholly 
independent in their reciprocal trade relations. 
Some evidence of this has appeared in the more tem- 
perate attitude towards foreign competition which 
has been evident recently in Congress, in the face of 
insistent demands for added protection for some of 
the depressed industries, and may perhaps be seen 
also in President Hoover’s suggestion as to war 
debts. Yet, whatever may be the course taken in 
regard to these matters, it appears to be certain 
that manufacturers will display a greatly increased 
competitive energy in their export markets. 

The view taken in the report is that the over- 
development of productive power, to which the 
present situation is largely due, dates back to 
disputes of 1921 and 1922, when attacks on wage 
levels were resisted successfully. Before that epoch 
the United States, contrary to a general impression, 
had not been remarkable for efficient working. As 
late as 1916 the then chairman of the Federal 
Trades Commission stated in plain terms that 
inefficiency was the national habit in America, and 
only a small percentage of American business 
concerns had made any substantial improvement. 
The report adds that the same criticism might have 
been made in 1919, though in connection with this 
remark it must be remembered that, at least in the 
engineering industries, the prices American manu- 
facturers had been obtaining for their products 
during the war period were not such as to suggest 
any need for economical working. When, however, 
they emerged from this sheltered period, and found 
themselves face to face with competition without 
any chance of reducing their high costs of produc- 
tion by lowering the rates of wages, they had to 
take drastic means in order to carry on. They 
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found these means in the improvement of industrial 
technique, the increased use of power and machi- 
nery, increased standardisation of products, enlarged 
output, and constantly increasing sales. How 
effective their measures were is seen in the fact that, 
in the ten years ending 1929, the output per man in 
manufacturing was some 45 per cent. greater than 
it was in 1919, and nearly the same improvement 
had been made in mining. In their search for econ- 
omy, moreover, manufacturers came together much 
more closely. They visited one another’s plants, 
discussed administrative problems, and generally, 
as one engineer expressed it, acquired the practice 
of minding one’s neighbour’s business, and making 
the problems of each works almost the common 
problems of all. It is to this circumstance as much 
as to any other that the report ascribes the improved 
technique of American industries, and the improve- 
ments introduced by the leaders in the various 
trades have tended to become the general standard 
practice. More and more, in fact, American manu- 
facturers have come to pool their experience, and 
there seems to be no question about the advan- 
tage of this policy to their productive methods. 
The same co-operation, also, seems now to be 
becoming general on the selling side of business. 
Only one criticism, indeed, is made of the resulting 
measures. It is questioned whether rationalisation 
has not been carried in many cases “ beyond what 
was rational,” if the term is to include concentration 
into large units. 

The overall result, however, has been to leave 
American industry with plant and men greatly in 
excess of employment. The instance of the motor in- 
dustry has been given above. It may be paralleled 
by the production of pig-iron, which in 1931 was 
a fourth lower than in 1929, and of steel ingots, of 
which the output had lost still more, and was less 
than two-thirds of the country’s  steel-making 
capacity. The export trade suffered no less than 
the total production. In the motor industry, for 
instance, there was a heavy decrease in exports of 
passenger cars, and exports of lorries were barely 
more than half what they were in 1929, comparing 
the first six months of each year, which is all for 
which completed figures could be given. In the 
same period the assembly of passenger cars at 
branch assembling factories in foreign markets only 
fell off by 4 per cent., and those of commercial 
vehicles actually increased by 10 per cent. 

There seems to be no doubt that the productive 
capacity of American’ plant and men has defi- 
nitely reached a higher level than can be satisfied 
by the home market, and manufacturers will be 
compelled to seek in exports the means of making 
up the deficiency. In this the report shows that 
they will have considerable advantages. The 
extent, for instance, of American capital invested 
abroad has greatly increased. Exclusive of the 
war debt, it is now about seven times as much as it 
was before the war, and experience shows how 
exports follow foreign investment. They have, for 
instance, diverted purchases of agricultural and 
mining materials in Colombia from Great Britain, 
formerly the chief supplier, and similar influences 
appear in other parts of South America. The 
establishment of some 2,000 branch or affiliated 
undertakings in export markets is now estimated to 


absorb direct investment amounting to nearly | 


1,500,000,0001. sterling. Banking facilities, if not 
more generous in respect to credit than are given by 


British banks, are provided on a colossal scale. The 


improvement in American shipping communications, 
notably to South America, has proved to be of great 
assistance to exporters. The prestige obtained in 
some South American and other countries through 
the employment of American economic advisers 
and financial commissions is said, moreover, to be 
having an appreciable, if indirect, effect in favour of 
American suppliers, and even the world-wide prepon- 
derance of American cinema films everywhere except 
in Germany, advertises the comforts and conveni- 
ences of American life, and helps, as the report says, 


to sell countless kinds of American products. Govern- | 


ment support, finally, has never been lacking; 


the Bureau of Foreign and Domestic Commerce | 


has now been re-manned and thoroughly organised, 
and is in intimate touch and co-operation with 
industrial and commercial associations all over the 
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country and the leaders of every section of its 
industry. 

The situation thus disclosed in the United States 
lends added force to the report which has been 
presented to the Federation of British Industries 
by the Mission that has just returned from Canada. 
The course of trade in the Dominion has resembled 
in some respects that in the United States, and, in 
particular, some of its industries have been over- 
developed, and its plant capacity generally is much 
greater than can be employed at times such as 
the present. Nevertheless, its imports last year 
were of the value of about 250,000,000/., while 
the amount supplied from Great Britain was much 
less than a fourth of what was supplied from the | 
United States, and less than a sixth of the total 
imports, in spite of tariff preferences in favour of the 
home country. There is accordingly a large 
volume of trade at present in the hands of foreign 
countries, and the Commission, for reasons that, 
it explains, regards the present moment as parti- 
cularly propitious for an attempt to increase the 
British share. Such an attempt, as far as it relates 
to industries already carried on in Canada. must 
depend on supplementing and assisting Canadian 
industries rather than competing with them, and 
generally it should include the development of 
new lines and the investment of home capital. 
The report suggests a variety of measures and 
mechanism for studying the requirements of this 
trade and promoting it, and in particular, ex- 
presses the opinion that except for very large firms 
or those dealing in recognised specialities, home 
producers can no longer individually provide an 
adequate competitive selling service for this vast 
territory, but must operate co-operatively in groups. 

The Mission, which consisted of Sir James Lithgow, 
Sir Arthur Duckham, and Mr. Moir Mackenzie, 
had full opportunity of learning all material facts. 
Their report leaves no doubt about the anxiety 
felt in the Dominion to purchase goods from Great 
Britain and other Dominions in preference to foreign 
countries, and there seems reason to expect the 
preference already enjoyed by Great Britain will 
be improved as the result of closer commercial and 
industrial association. The measures recommended 
are far reaching, and include immediate industrial 
action as well as a definite Imperial policy. It is 
to be hoped they will receive the prompt and prac- 
tical consideration they deserve. The assurance 
of the continued attachment of Canadian feeling 
to Imperial co-operation could not have been 
conveyed through a better accredited channel, 
and should be an encouragement to cultivate this 
patriotic feeling, and to turn it to the profit of the 
entire British Commonwealth. So far as concerns 
the engineering manufacturers of this country, they 
have at least kept their principal asset undiminished. 
For a century and more they have been known 
in the markets of the world as the guardians of the 
standard of quality in their industries, and the 
pioneers of its improvement, This position they 
still hold, and it is evidence of the determination 
|with which they are maintaining it that there 
| never has been a time when they have been devoting 
more energy to improving their practice in all 
| directions than they are spending in the difficult 


i circumstances of to-day. 














| NOTES. 


Lonpon TRAFFIC REGULATIONS. 


| Tris not always appreciated that the problem 


|of regulating the traffic to the best advantage in 
| London, as compared with such a city as New York, 
|is severely complicated by the irregular layout of 
|the streets. There are a relatively large number 
|of points on routes of high traffic density where 
/more than four roads converge, and cases where 
| six converge, as at the Elephant and Castle, are not 
|uncommon. Where space allows, it may be pos- 
| sible to arrange a round-about system at such spots, 
|and Marble Arch affords a good example of how 
traffic may be facilitated by this means. The 
/round-about system was severely criticised on its 
| first introduction, but experience has shown that 
| where the conditions are suitable, it reduces the 
amount of control necessary, while at the same time 





| speeding-up traffic. At many points of traffic con- 


gestion, however, of which Oxford-circus may be 
taken as typical, the application of this system is 
quite impracticable, due to the small area avail- 
able, and alternative systems of control must be 
adopted. Considerable relief may be given by 
encouraging the use of side streets to divert the 
traffic round the centres of congestion, but when 
everything possible has been done in this way, the 
remaining traffic may still be very heavy. Apart 
from the effectiveness of the control at the actual 
centre, it is important that the escaping traffic 
should have a free road if congestion is to be avoided, 
and the flow of traffic outside the congested centres 
is in fact equal in importance to the flow through 
the centre itself. There can be little doubt that 
police control at all crossings is most effective, as 
no automatic apparatus can compensate for 
minute-to-minute variation in volume, and although 
this form of control] is very expensive, the authori- 
ties have undoubtedly been wise in carrying out 
very extensive preliminary trials and studies before 
embarking extensively on automatic signals for 
the centre of London. As many of our readers will 
be aware, however, a three-light, with bell automatic 
system, has recently been installed over a consider- 
able length of Oxford-street, and when in operation, 
should afford very valuable data for future develop- 
ments. The area covered by the signalling system, 
together with other roads in the neighbourhood, has 
recently been made the subject of special regula- 
tions which came into force on June 22. These 
regulations, which are devised by the Minister of 
Transport, cover an area roughly extending from 
Marble Arch to St. Giles-circus, and the immediate 
neighbourhood. Under the regulations, no vehicle 
may wait in any part of the scheduled area during 
the busy hours, except to set down or pick up 
passengers, or to deliver or collect goods for a period 
not exceeding ten minutes. Slow-moving traffic, 
such as horse or hand-propelled vehicles, is pro- 
hibited within the prescribed hours, and turning is 
also prohibited. All traffic must proceed along a 
prescribed route from its point of entry in the area 
to its point of departure, a full list of prescribed 
routes being given in Statutory Rules and Orders, 
1931, No. 482, together with a series of maps 
covering the area. 


THE ENGINEERING SECTION OF THE BRITISH 
ASSOCIATION. 


As previously mentioned in our columns, the 
British Association is holding its Centenary Meeting 
in London from September 23 to 30 next, under the 
presidency of Lieutenant-General, The Right Hon. 
J.C. Smuts, P.C., F.R.S. The president of Section G 
(Engineering) is Sir J. A. Ewing, K.C.B., F.R.S., 
while the vice-presidents of that Section are :— 
Sir John Cadman, Professor E. G. Coker, F.R.S., 
Sir Robert Hadfield, Bart., F.R.S., Sir Ernest Moir, 
Bart., Sir Joseph Petavel, F.R.S., Sir T. E. Stanton, 


| F.R.S., Mr. H. T. Tizard, C.B., F.R.S., Lieutenant- 


Colonel E. Kitson Clarke, Sir George Humphreys, 
and Messrs. C. C. Paterson, T. Pierson Frank, and 
A. R. Cooper. Mr. J.S. Wilson, 64, Victoria-street, 
Westminster, S.W.1, is again acting as Recorder, 
and Professor G. Cook and Dr. 8S. J. Davies as 
secretaries. The sectional meetings will commence 
on Thursday, September 24, and, in the case of 
Section G, will be held in the City and Guilds 
Engineering College, Exhibition-road, S.W.7. The 
first item on the programme for the Engineering 
Section, as provisionally arranged, is a paper by 
Sir Robert Hadfield on “ Faraday’s Work in 
Ferrous Metallurgy,” the other papers for the 
Thursday morning meeting being ‘‘ Metals and 
Alloys in Relation to Engineering Progress,” by 
Dr. W. Rosenhain, F.R.S., and ‘The Effect of 
Temperature on Some of the Physical Properties 
of Metals,” by Professor F. C. Lea. On the follow- 
ing day, Mr. Noel Ashbridge will deal with the 
‘ Acoustical Problems of Broadcasting Studios,” 
and this will be followed by three papers on aero- 
nautical subjects, viz., ‘‘Motorless Flight,” by 
Colonel The Master of Sempill, ‘‘ The Compressed- 
Air Wind Tunnel at the National Physical Labora- 
tory,” by Mr. E. F. Relf, and “The New Wind 
Tunnels of the Royal Aircraft Establishment,” by 
Mr. R. McKinnon Wood. Sir Alfred Ewing will 
deliver his presidential address and Bramwell 






































JUNE 26, 1931.] 


ENGINEERING. 


833 























Trust Lecture on the afternoon of that day. The 
programme for Monday, September 28, includes 
a paper by Mr. H. H. Dalrymple-Hay on “ London 
Tunnelling Problems,” and one by Professor J. W. 
Walker, of Johannesburg, on ‘“ Air Conditioning in 
the Mines of the Witwatersrand,” with possibly 
two others for which the arrangements are not 
completed at the moment. On Tuesday, Septem- 
ber 29, Sir David Milne Watson will read a paper 
entitled “The New Gas Industry.” This will be 
followed by one on “ Force Fits and Shrinkage Fits,” 
by Professor E. G. Coker, and one by Professor 
C. F. Jenkin on “ Earth-Pressure Investigations.” 
The final meeting will be held on Wednesday, 
September 30, when Professor J. Hartmann will 
read a paper entitled “ Recent Experiences with 
the Jet-Wave Rectifier,” to be followed by the 
reports of the Committees on Electrical Units 
and Definitions, and Plastic Stress. The sectional 
excursions so far arranged include visits to the 
National Physical Laboratory, the Ford Motor 
Works at Dagenham, the Docks of the Port of 
London Authority, the Fulham Works and Labora- 
tories of the Gas Light and Coke Company, the 
London Electric Railway Company’s Southgate 
Extension Works, and the Brookmans Park Broad- 
cast Transmitting Station. 


BuILpING LEGISLATION AND CONTROL. 


It is perhaps not generally realised that building 
ranks next to agriculture in importance among 
British industries, giving, as it does, direct employ- 
ment to some 820,000 hands, apart from those 
employed in ancillary trades. In these circum- 
stances, anything which tends to restrict develop- 
ment is clearly regrettable, but it is now an accepted 
fact that Government and local regulations, under 
which construction has to be carried out are, in 
many cases, quite out of date, and in need of 
drastic revision. That the Government is not 
unsympathetic to such action was shown by a 
speech of the Minister of Health in December last 
to the Royal Institution of British Architects, in 
which he welcomed the formation of an advisory 
council for the building industry. The council 
was actually formed in the previous July, as a 
result of a deputation to the Minister, and in due 
course adopted a constitution and appointed an 
executive committee, under the presidency of ‘ the 
Rt. Hon. Lord Ebury, to carry out its work. The 
objects of the Advisory Council are briefly to 
collect and co-ordinate information, and to obtain 
the views of all bodies which may be of service in 
respect of Building Acts, bye-laws, and so on, and 
to make representations and offer evidence thereon 
to the various authorities concerned. The report 
of the deputation to the Minister of Health has 
now been issued, and constitutes a valuable docu- 
ment to all interested in the industry. In the 
introductory remarks, it is pointed out that a 
complete change has taken place in _ building 
technique, especially as regards modern commercial 
and industrial buildings. With the advent of steel, 
the production of other new high-grade materials, 
improvements in fire protection, lifts, escalators, 
central heating, sanitation, and ventilation, a new 
science of building procedure has been called forth. 
It is pointed out, however, that stimulation of 
demand is definitely retarded by the high costs of 
working under a system of local regulation in 
which uniformity, simplification, and industrial 
standardisation play little or no part. Dealing 
with building control, the report outlines existing 
legislation, and embodies a series of recommenda- 
tions for its modification. Among these, it is 
suggested that building regulations should be 
confined to broad questions of principle, provision 
being made for the establishment of new machinery 
representative of all the interests concerned, to 
advise upon the making of regulations as and when 
necessary, in order to meet constantly changing 
conditions and requirements. It is further proposed 
that building control under local Acts be made the 
subject of bye-laws or regulations governing technical 
structural requirements, and that machinery be 
created for giving national application to new 
methods or materials of construction and standard 
industrial specifications. It is suggested that the 
report on steel-frame building now being prepared 





under the auspices of the Department of Scientific 
and Industrial Research be accepted as the national 
standard, and that an interim report be published 
with the least possible delay. Finally, it is recom- 
mended that national sanitary regulations be 
drafted to secure uniformity of practice, that water 
companies’ regulations should be revised to meet 
modern requirements, and that far-reaching consoli- 
dation of consents be effected, particularly in 
London. 





THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


(Continued from page 801.) 
RaTING. 


CONTINUING our account of the proceedings of 
the Incorporated Municipal Electrical Association 
at Scarborough we have now to deal with the meet- 
ing, on Wednesday June 17, when a Paper on “‘ The 
Assessment of Electrical Undertakings in Relation 
to Local Rating” was read by Mr. Isaac Dixon. 
The author said that since the passing of the 
Statute of Elizabeth in 1601, local taxation had been 
based on the annual value or rent of the property 
occupied. The duty of the Rating Authority was 
to determine a fair rent, which, if the property was a 
factory or public utility undertaking, must be 
estimated on the assumption that the tenant would 
bear the costs of repairs and maintenance. In 
cases like electricity undertakings, where the rent 
of other similar properties could not be used as a 
guide, there were three methods which the valuer 
would employ: Comparison with other similar 
properties ; valuation on the contractor’s basis, 
and valuation on the profits basis. An examina- 
tion showed that the last of these was the only 
one that was practicable, the process being to esti- 
mate the gross receipts, and then to make deduc- 
tions for the estimated cost of working and renewing 
the undertaking. Out of the balance the tenant 
would receive an amount such as would reasonably 
compensate him for operating the undertaking, and 
the balance would be handed over to the landlord 
as rent, subject to rates being paid on the basis of 
such rent. Actually, the valuation was effected 
as a whole, and an estimate made of the fair rent 
for the entire undertaking, whether it was in one 
or more parishes. ‘The several properties were then 
divided into two groups, the directly productive 
and the indirectly productive works respectively. 
The former included the distributors, and the latter 
the generating, sub-stations, feeders and offices, 
the value of which was deducted from the net annual 
value of the whole, this leaving the net annual 
value of the distributors. 

The question then arose what year’s accounts 
should be adopted as the basis of the valuation. 
To take, as had been suggested, the average of the 
preceding five years would not give a result which 
was in accordance with the rental value required 
by the statutes. This was especially the case when 
the undertaking was expanding rapidly. When a 
decision had been arrived at on this point the gross 
receipts must be found by including all sums which 
the tenant received by virtue of his occupation 
as tenant, and from these must be deducted all 
expenses normal to the operation of the under- 
taking, except local rates, this sum being determined 
from a consideration of the expenses of several past 
years. As regards repairs and maintenance, the 
amount deducted was not necessarily that shown 
under this heading in the accounts, but was that 
sum which must be expended or set aside each year 
to maintain the works and mains in a state of effi- 
ciency. The sum remaining was equivalent to the 
gross profits plus the rates, and it had next to be 
decided how this profit should be divided between 
the hypothetical tenant and the hypothetical 
landlord. Having ascertained and deducted the 
tenant’s share again on the fair rental basis, the 
sum remaining—the landlord’s share plus rates— 
must be divided between the landlord and the 
Rating Authority according to the poundage of the 
rates, thus leaving the net annual value. This 
latter sum must also be divided between the direct 
and indirectly productive works, the amount 
obtained for the former being allocated between the 
various parishes in accordance with the percentage 





undertaking. 

In conclusion, the author said that when the 
grid was in operation the generating stations and 
distributing system would be “ occupied” by the 
undertakers, and the main and secondary lines by 
the Central Electricity Board, who would also 
exercise control over the generation. This control 
might have a material effect on the extent to which 
the system was operated and would, therefore, 
influence the rental value. As, moreover, the main 
lines would be idle or lightly loaded for a proportion 
of the time this might be a justification for a low 
assessment. On the other hand, it might be 
argued that without the occupation and full control 
of the transmission lines the grid would be inefficient, 
and that these lines, being a necessity, would 
unquestionably command an _ economic rent. 
Further, it was important now, and would be more 
important in future, for the Association to consider, 
whether the burden of rates fell evenly and fairly 
on the several undertakings, as the price paid by the 
Central Electricity Board was to depend on the 
overall costs, and this might cause a differentiation 
to be made between two stations in the same area. 

In opening the discussion Councillor H. Coates 
remarked that it was only a half truth to say that 
the electricity supply industry was a monopoly, 
since anybody was entitled to put down their own 
plant. Statistics showed that as much as 8 per 
cent. of the gross receipts of an undertaking were 
paid away as rates, a proportion which would lead 
to the bankruptcy of any ordinary concern. Recent 
increases in assessments had definitely prevented a 
reduction in tariffs. 

Mr. J. N. Waite argued that not only had public 
undertakings no monopoly in the supply of 
electricity, but they had to compete with other 
forms of energy. He thought that where a main 
was run through a rating area in which no supply 
was given not only the gross receipts obtained from 
that main, but also the capital that had been ex- 
pended on it should be taken into account. The 
author seemed to hold the view that rates must be 
paid even if no funds were available to meet interest 
on the capital. If this were so the law required 
alteration, and it might be pointed out that members 
of that Association were concerned not only with the 
administration of the law, like the author, but with 
the law itself. It seemed to him that the best 
way to deal with the rates problem was to cut down 
the profits to vanishing point, and then to argue that 
the assessment should be based upon them. 

Alderman W. Walker pointed out that each 
undertaking had to bear its share of the rates burden 
and if some of that share was avoided it would 
simply mean that someone else would have to pay 
more. There should, however, be uniformity of 
treatment and at present, whatever basis of assess- 
ment was applied, it was difficult to find that any 
common principle existed in valuing the various 
undertakings. This point would become of import- 
ance when the grid was in full operation, since if one 
undertaking paid less rates than another it was 
likely to get more than its share of the load. 

Mr. T. Roles said that electricity undertakings 
had been unfortunate in that their rates had 
increased very rapidly during the last ten years, 
during which their development had also been rapid. 
The present divergences in assessment showed 
either that the valuers did not know their business 
or that considerable difference of opinion existed 
about the basis on which the valuations should be 
made. It was evident that the present system 
bore most heavily on the efficient undertaking, as 
the greater the capital expenditure the higher the 
rates. On the other hand, fuel costs were allowed 
as part of the working expenses. It was, therefore, 
becoming questionable whether it was good policy 
to adopt high efficiency, labour-saving plant. 

Councillor A. Critchley was of opinion that all 
electricity supply undertakings should be de-rated. 
He asked how the situation of a power station 
outside the municipal boundary would effect the 
valuation, and whether a contribution in aid of 
rates would prejudice an application for a reduction 
in rateable value. 

Alderman H. B. Vorley said the present position 
as regards valuation was chaotic, and thought that, 
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every effort should be made to discover where the 
trouble lay. Too much seemed to depend on the 
opinion of the valuer. The author stated that 174 
per cent. was frequently held to be excessive as the 
tenant’s share, while other valuers said that this 
figure was correct. Rates should be paid on the 
net, and not on the gross, profits. As it was, pioneer 
undertakings with inflated capital accounts came off 
very badly. That portion of the undertaking 
which was used for giving a supply for power 
should be de-rated and the benefit passed on to the 
consumer. This would relieve the undertaking 
from the competition of private plants, a necessary 
step if the grid were to be a success. 

Mr. I. Dixon, in replying to the discussion, said 
that the methods of evasion which had been 
suggested were illegal and were not likely to be 
successful. In spite of what had been said, electricity 
undertakings were virtually a monopoly, since the 
local authorities had the control of the highways. 
The undertaking must be rated as a whole, irres- 
pective of the situation of its various parts, and the 
apportionment between the various parishes must 
be made afterwards. What was wanted was 
uniformity of valuation rather than of assessment, 
and that was likely to be assisted by the establish- 
ment of the Central Valuation Committee, which 
had only just started on its difficult task. As one 
valuation succeeded another the existing disparities 
should become less and less. The fact that in some 
cases the rateable value increased with the debt 
charges was a good reason for the revision of the law. 


ELECTRICAL DISTRIBUTION. 


On Thursday morning, June 18, a paper on “ The 
Future Development of Electricity Distribution in 
Great Britain,” was read by Mr. A. Nichols Moore, 
who said that the Supplementary Particulars pub- 
lished in connection with the grid schemes showed 
that the average gross saving in generating costs 
were estimated to be about 0-0554d. per kilowatt- 
hour sold. Any further economies could only be 
obtained by reducing the average cost of distribution 
and, unless this reduction could be effected, the 
present average selling price of 1-42d. per kilowatt- 
hour would be but slightly altered. In the case of 
municipal undertakings, 31-5 per cent. of the total 
cost of supply was attributable to generation, 
32-5 per cent. to distribution, and 36 per cent. to 
capital charges, while of the capital expenditure 
40) per cent. was for generation and 60 per cent. 
for transmission and distribution. It was, there- 
fore, essential that, in any national scheme of elec- 
tricity supply, the nation’s requirements should be 
dealt with as a whole, especially from the stand- 
point of distribution. 

Between 1920-21 and 1929-30, the consumption 
of electricity for domestic purposes had increased 
from 16-5 per cent. to 27 per cent. of the total, while 
that for power had decreased from 71-5 per cent. 
to 62-4 per cent., though at the end of this period 
the actual annual consumption for the latter pur- 
pose was 5,429 million kw.-hr., compared with 
2,349 million kw.-hr. for the former. The power 
load must, therefore, receive priority of attention, 
and industrial electrification be developed in con- 
sonance with trade requirements. It was only by 
such a development that the national scheme of 
generation could hope to succeed. For the last 
six years, the ratio of power to total connections in 
kilowatts had remained constant at about 53 per 
cent., and this was encouraging, since it showed that 
industrial electrification was keeping pace with the 
general electrical development of the country, and 
that the factories were being maintained in readi- 
ness for a trade revival. Or the other hand, it 
would appear that, as a result of de-rating, the instal- 
lation of private generating plant was being con- 
sidered more favourably, in spite of the average 
cost of power being only 0-86d. per kilowatt-hour. 
The national scheme of generation, and electricity 
consumers in general, might, however, derive con- 
siderable benefit if private plants were linked up 
with the grid, owing to the fact that in this way it 
would be possible to increase their load factor and 
reduce their generating costs. It was estimated 
that, at the present time, the capacity of the mech- 
anical plant installed in Great Britain was 7,000,000- 
h.p., and if only half of this were transferred to the 


~ 





grid on the basis of a 40 per cent. load factor, it 
would mean an additional national consumption of 
9,000,000,000 kw.-hr per annum, or an increase of 
100 per cent. in the electricity now sold by autho- 
rised undertakers. Again, a general system of 
main-line electrification would mean an annual 
consumption of 6,000,000,000 kw.-hrs., and, owing 
to the high load factor, would react benefici- 
ally on the cost of electricity generally. The de- 
velopment of the industrial heating demand was 
another direction in which a greater consumption 
could be created, while domestic electrification was 
also capable of considerable expansion. It was 
estimated that in Great Britain there were 10,400,000 
houses, of which fewer than 3,000,000 were wired for 
an electricity supply, while if only 10 per cent. of the 
9,000,000 gas-cookers now in service were replaced 
by electric, an increase in consumption of about 
1,080,000,000 kw.-hrs. per annum would be obtained. 

Having these potentialities in view, the proper 
organisation of distribution was, therefore, highly 
important, but this was unattainable under the 
existing systems of administration. At present, 
distribution was in the hands of 670 authorities, 
each of which had a monopoly of supply in its own 
area and was at liberty to develop or not as it 
thought fit. Serious obstacles to progress were 
that the local government area was seldom the most 
economical for electricity supply, and, frequently, 
the attitude of the local authority itself. The same 
applied to the companies, for though the larger 
concerns had for the most part exercised their 
powers to the fullest extent, others had displayed 
a lack of initiative. This state of affairs might be 
overcome by the formation in the various regional 
areas of Joint Electricity Authorities with greater 
powers of administration and control, and parti- 
cularly with complete compulsory powers in regard 
to distribution. 

It was, however, scarcely possible to conceive of 
any system of Joint Authority administration, 
which would effect a satisfactory solution of so 
important and urgent a problem as the development 
of electricity supply within a reasonable period. 
A second suggestion was the amalgamation of all 
the municipal undertakings in one area under a 
predominating local authority, which would acquire 
the smaller undertakings compulsorily. Alterna- 
tively, the smaller municipal and private under- 
takings might be acquired by the power companies. 
The most satisfactory solution appeared to be the 
establishment of a Central Electricity Distribution 
Board, operating through Regional Electricity 
Distribution Boards, on which the various existing 
interests would be suitably represented. The whole 
problem of national distribution could then be 
dealt with under a unified system, which would be 
co-ordinated with generation by transferring all the 
existing undertakings and their powers to the 
Board, the latter being responsible that the entire 
supplies made available through the grid were dis- 
tributed at the lowest possible cost to the consumer. 
The financial operations necessary to effect this 
transfer might be based on those laid down in the 
London Passenger Transport Bill. Such proposals 
would, no doubt, arouse considerable controversy. 
There was a danger, however, that the present 
organisation of electricity supply might hinder the 
rationalisation of power supplies for all economic 
activities, and the longer this continued the longer 
would it take Great Britain to regain its industrial 
supremacy among the nations of the world. The 
political, legal and financial difficulties were not 
insurmountable and, if in the scheme of reorganisa- 
tion due regard was paid to existing interests, 
including the owners of private plants, the result 
must be an all-round reduction of generation and 
distribution costs. 

The discussion was opened by Alderman H. B. 
Vorley, who said that while the distribution of 
electricity in this country had undoubtedly been 
hampered by legislation and conservatism, we could 
congratulate ourselves that the way in which the 
work had been carried out was sound. The basis 
of the author’s arguments was that local government 
areas were not the best from the point of view of 
electricity distribution. Nevertheless, the system 
had worked well in practice and, if such a charge 
as that suggested in the paper were made, it 


should be preceded by a technical examination to 
discover the best way of effecting it. There was a 
great deal to be said in opposition to the author’s 
views, and it would be a great pity if the local 
interest in the undertakings were eliminated, as 
this would mean a loosening of the present strict 
financial control. 

Mr. H. C. Lamb remarked that the present system 
worked better than might be expected, as the 
Electricity Committees usually followed the lead 
of a few members who had made themselves well 
acquainted with the subject, and their confidence 
in the future was demonstrated by the way in which 
large sums for development were voted. Neverthe- 
less, the municipal system was hardly likely to 
be perpetuated, owing to the anomalies to which it 
gave rise. He did not think, however, that the 
complete divorce of generation from distribution, 
such as that advocated by the author, would come 
about for a considerable time, as it would strike 
at the foundation of the 1926 Act and undermine 
the policy laid down in that measure before it 
had ever been tried. The reason for the difference 
in the charges in urban and rural areas was the 
difference in cost. If the charges were unified 
throughout a distribution area, it would simply 
mean that the latter would gain at the expense of 
the former. One factor which would shortly begin 
to operate towards the reduction of price to the 
small consumer was that the expensive distribution 
system had a longer life than the period allowed 
for the repayment of the capital expended on it, 
the result being that the curve of output would 
rise much more rapidly than that of the debt 
charges. 

Mr. W. M. Selvey pointed out that throughout 
industry generally, the functions of the manufac- 
turer, the merchant and the retailer were separated, 
though it was being urged that those of the first 
two must be combined if lost markets were to be 
re-captured or fresh ones gained, while in practice 
the merchant was gradually entering the retail 
business owing to the growth of multiple shops. 
The author advocated that something like the 
latter system should be applied to the electricity- 
supply industry, but, owing to the dual system of 
private and public enterprise which existed in this 
country, he had also been forced to suggest the 
public board type of control. The real question 
to be debated, therefore, was the connection 
between the form of control, the nature of the 
industry, and the needs of the customer. Powers 
equivalent to those of the suggested District Boards 
had already been conferred on the large power 
companies. Certain local authorities had also 
taken in considerable areas for development, so 
that all that was left were the companies which 
operated a large number of isolated undertakings 
and the smaller local authorities. The relative 
influence of these was small, and the question was 
whether it was necessary to create a new organisation 
to deal with them. He thought that, with regard to 
the companies it would, but that with regard to 
municipal undertakings it would not. In any case, 
we must have a scheme in which local patriotism 
was preserved, and in which the engineer played a 
leading part in the administration. 

Mr. F. W. Purse said it was public opinion that 
was pressing for a change in existing methods, and 
the problem was to see how its demands could be 
satisfied. Lack of co-operation was at the bottom 
of the trouble, and had resulted in both the 1919 
and 1926 Acts. To plead to be left alone, and then 
to do nothing, meant State intervention. Joint 
authorities could still be set up. 


(To be continued). 








THE MINERAL PRODUCTION OF QUEENSLAND, AUSTRA- 
LIA.—The total value of the output of minerals, other 
than coal, gold and precious stones, in Queensland, 
Australia, during the quarter ending March 31 last, was 
22,9531., compared with 55,9991. during the correspond- 
ing quarter of 1930. Much of the decline was due to 
decreased metal prices. For instance, while the pro- 
duction of copper totalled 408 tons in 1931 against 426 
tons in 1930, the monetary values of the metal were 
18,2177. in 1931, and 30,355/. in 1930. Among other 
metals produced, which showed declines in values, as 
compared with 1930, were silver, tin, and lead. The 
chief mineral centre is Cloncurry, which produced 326 





tons of copper and 840 oz. of silver during the period 
under review. 
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LETTERS TO THE EDITOR. 


TORSIONAL VIBRATION AMPLI- 
TUDES OF MARINE DIESEL 
INSTALLATIONS. 


To THE EpiTor oF ENGINEERING. 


Sir,—I have read Dr. Lockwood Taylor’s article on 
“Torsional Vibration Amplitudes of Marine Diesel 
Installations,’ published in your issue of May 29, 
1931, with great interest, and it has occurred to me 
that the problem illustrated in the accompanying 
diagrams might merit publication, with the object of 
obtaining a solution from one of your readers. 

Scheme A, Fig. 1, shows the equivalent shaft system 
of a normal three-cylinder marine installation, with the 
two-node swinging form shown by the dotted lines. 
It will be noticed that one node is situated near the 
gg and the other just aft of the centre line of 
No. 3 cylinder. The two-node natural frequency of 
this arrangement is 900 vibrations per minute, giving 
a ninth-order major critical at 100 r.p.m., which is 
the normal running speed of the engine. The running 


instead of :— 
9 
x M = M 0+M, 0,%7+m (5+ sin — “*). 
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Yours faithfully, 
J. M. Pickxertna, Hons. Dip. Mech.Eng. 
8, Cambridge-terrace, Sunderland. June 16, 1931. 








RAILWAY AND ROAD COMPETITION. 
To THE EpiTror oF ENGINEERING. 


Str,—With reference to the letter signed ‘‘ Why 
Not” in your issue of June 12, I submit that the 
failure of the railways to compete successfully with the 
road transport is due neither to cost nor to railway 
carriage construction, but to the out-of-date methods 
of the traffic departments of the railways. The 
time tables for branch-line services are absurd ; people 
will not consult time tables for short distances, but 
prefer to wait for road coaches which run at certain 
regular intervals. Such railway services are, as a rule, 
quicker and cheaper, and if they were properly 
advertised, and regular services maintained at short 
intervals, they would pay. The present system appears 
to be to wait until all the passengers have been forced 
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conditions were improved by adopting the arrange- 
ment shown in Scheme B, Fig. 2, where the single 
heavy flywheel of scheme A is split into two parts, 
one portion being placed at the forward end of the 
system, as shown in Fig. 4. The proportions of the 
two flywheels shown in Scheme B are chosen so that 
the two-node frequency is unaltered, whilst the crank- 
shaft node is shifted to the centre line of No. 2 cylinder. 
This gives a symmetrical firing arrangement (two-cycle 
engine), so that the major harmonics of the two-node 
frequency are eliminated and satisfactory operation at 
100 r.p.m. is obtained. In Scheme C, Fig. 3, the 
comparatively heavy flywheel and stiff shaft at the 
forward end of the arrangement in Scheme B are 
replaced by @ very light flywheel and correspondingly 
flexible shaft, shown in Fig. 5. Provided the stiffness 
of the shaft connecting this very light flywheel to the 
forward end in Scheme C is properly chosen, the 
crankshaft node remains at the centre line of No. 2 
cylinder, and the frequency is unaltered. 

It is evident, therefore, that Scheme C is a more 
economical way of avoiding the troublesome critical 
speed associated with Scheme A, but it is also evident 
that there is a fallacy in the argument, since, if carried 
to a logical conclusion, the forward-end flywheel of 
Scheme C will ultimately become a button on the end 
of a piece of wire. Possibly an explanation will be 
found in the energy equations for the whole system, 
but it would be interesting to know how far the flywheel | 
dimensions can be reduced by increasing the flexibility 
of the connecting shaft before other factors begin to | 
upset the pure mathematics of the case. 

In conclusion, I desire to draw attention to another | 
slight typographical error in Dr. Taylor’s article, viz.. 


Formula 2, at the top of Column 1, on page 695, should | 
read 
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UM @={M62+M,02+m (f+ sin 3) 
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facing gauge and U-tube pressure gauge. 
| of the fact that the outlet velocity of a centrifugal fan 
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on to the roads by inefficient service, and then make 
an arrangement with the road services at great ex- 
pense and loss of revenue; for very few road services 
are paying, and they are a dead loss to the railway 
companies. 

I enclose my card. 

Yours faithfully, 

Hampstead. RAILWAYMAN. 

June 18, 1931. 





THE AEROTO FORCED-DRAUGHT 
FAN. 


To THE Epiror OF ENGINEERING. 


Sir,—With reference to the letter in ‘your issue of 
June 19, page 804, signed by Mr. Jas. B. McGillivray, 
director of Messrs. James Howden and Company, 
Limited, we are pleased to give our explanation of 
all the points raised. The tests of the Howden fan 
were made, in the first place, in order to investigate 
the actual conditions produced by this forced-draught 
installation, and to be able to design an Aeroto fan 
suitable for the duty required. The method adopted 
for this purpose by the writer, assisted by a qualified 
engineer, was as follows :— 

The total W.G. pressure was measured by means of 
the existing facing gauge placed permanently in the 
duct close to the fan outlet. The facing gauge was 
permanently connected with a U-tube, fixed in the 
engine-room. We usually measure total W.G. pressure 
by means of a facing gauge placed at many equally- 
spaced points in the fan outlet. In this particular 


| case it was impossible, due to the cramped space and 


proximity of the involute casing to the bulkhead. We 
therefore decided to use the permanently installed 
In view 


is fairly constant, this method was not likely to give 
a misleading result. The amount of air was measured 
at both the suction inlets of the double-inlet fan by 
means of a Negretti and Zambra anemometer, the 
accuracy of which is periodically checked by the 
manufacturers. The inlet velocities were measured at 
15 points, viz., five points close to the periphery, 
five close to the fan bearing, and five at points between. 
The net area was calculated by taking into account the 
area covered by the fan bearing and bearing support. 
The volume of air was calculated by the summation of 
the volumes passing through ten elementary annular 
areas, and using the mean velocity through each area 
as determined by a curve of mean velocities at the 
various radii. The power consumption was measured 
by means of an ammeter and a voltmeter on the 
switchboard. 

The small discrepancy in efficiency observed by 
Mr. McGillivray is due to a clerical error in brake 
horse-power, which should be 27-6 instead of 26; the 
overall efficiency of 41 per cent. credited, therefore, is 
a round figure corresponding to 27-6 brake horse- 
power. We made several tests at different speeds, 
and the overall efficiency varied from 37 per cent. for 
460 r.p.m. to 42-6 per cent. for 526 r.p.m. We took 
as a basis the average figure of overall efficiency, which 
corresponds to the specified speed of 500 r.p.m. This 
average figure is very close to the fan specification 
submitted by Messrs. James Howden and Company, 
Limited, to the shipowners with their letter of March 17, 
1930, a copy of which was passed to our company by 
the shipowners in order to enable us to design an 
Aeroto fan suitable to the working conditions. 

The opening paragraphs of this specification are as 
follows :— 

‘“* Each fan with its motor capable of supplying the 
necessary air for two-thirds of the power of 6,900 shaft 
horse-power:—This power is made up of 5,750 shaft 
horse-power for main machinery and auxiliaries plus 
1,150 equivalent shaft horse-power for refrigerating 
machinery, making a total of 6,900 shaft horse-power. 
In fixing the sizes of fans and electric motors, we 
allowed for a total power on trial of 8,050 shaft horse- 
power, and for this each fan would have to deliver 
34,320 cub. ft. of air per minute, maintaining an air 
pressure at fan discharge of 4-in. W.G., and the 
power required would be 42 brake horse-power at 
500 r.p.m. One motor driving both fans when supply- 
ing 44,000 cub. ft. of air per minute at 4-in. W.G. at 
fan discharge:—In this case, each fan would deliver 
22,000 cub. ft. of air per minute, and the power re- 
quired would be 44 brake horse-power at 425 r.p.m. 
Two fans and two motors both working together, the 
two fans together supplying the necessary air for 
6,900 shaft horse-power :—In this case, each fan would 
deliver half the total quantity of air required ; that is, 
each fan would deliver 25,800 cub. ft. of air per minute 
at 4-in. W.G. at fan discharge, and for this each 
motor would have to develop a power of 26 brake horse- 
power at 445 r.p.m.” 

These data correspond to fan efficiencies of 
51-5 per cent., 63 per cent. and 62-5 per cent., respec- 
tively, and do not give the 70 per cent. claimed in 
Mr. McGillivray’s letter. The weight of the Howden 
fan is not overstated, as apparently Mr. McGillivray 
overlooked that the weight in both cases included the 
seating. This weight, as estimated by the shipbuilders 
and including seating, was 5 tons 12 cwt. for each 
installation. 

The assertion by Mr. McGillivray that the perform- 
ance of the Aeroto fan which replaced the Howden 
fan does not correspond with the conditions imposed 
on the Howden fan is refuted by results obtained by 
N.P.L. tests. These tests were made during steaming 
from Gravesend to Dover with our Aeroto fan running 
and with delivery of 40,200 cub. ft. per minute, the 
pressure of 200 lb. per square inch being maintained in 
the boilers. This delivery corresponds to 78 per cent. 
of the maximum duty specified, instead of two-thirds 
as required by the original specification for Howden 
fans. Our company has been informed by the ship- 
owners that one Aeroto fan has been found sufficient 
to perform the duty of supplying the air to the boilers. 
As regards reliability, the factor of safety of these 
one-piece cast rotors is very high, and the working 
stress is generally only one-twentieth to one-twenty-fifth 
of the breaking stress of the material, and mechanical 
troubles are eliminated due to perfect balance of the 
installations. The non-overloading characteristic of 
the Aeroto fan also secures better conditions for the 
electric motors by which they are driven, it being 
impossible to overload the motor. 

Many hundreds of Aeroto fans are now in use for 
refrigeration and ventilation on ships of the leading 
shipping companies in this country, Germany and 
Denmark. Aeroto fans have now been running con- 
tinuously for two years in French and Belgian glass 
factories, where a stop would be disastrous. As to the 
silent working of Aeroto fans used for ventilation of 





passenger accommodation on ships, these fans have 














proved to be more silent than centrifugal fans carrying 
out the same duty. 

The above, we think, should satisfy your readers | 
that the comparisons made in the article were neither 
erroneous nor misleading, but simply a statement of | 
fact. 

Yours faithfully, 
Tue British AEROTECHNICAL 
Company, LIMITED, 
M. T. ADAMTCHIK, 
Technical Director. 
Astor House, Aldwych, London, W.C.2., 
June 24, 1931. 








| 
NEW PHYSICS BUILDING AT_THE| 
NATIONAL PHYSICAL LABORATORY. 

WueEN the National Physical Laboratory was in- 
augurated in 1902, all branches of the work, with the 
exception of the Engineering Section, were accom- 
modated in Bushy House, of which only the basement 
and ground floors were used for the actual work of the 
Laboratory, the remainder of the building being 
reserved for the apartments of the Director. The 
sections accommodated in Bushy House were Physics, 
Chemistry and Metallurgy, the first-mentioned science 
including general physics, measurements of length 
and mass, heat, optics, photometry and electricity. 
The Engineering Department and workshops were 
accommodated in some outhouses, to which a small 
building of the weaving-shed type was added. The 
space so provided soon proved to be inadequate, and, 
in 1905, a separate building was provided for electro- 
technics and photometry. From that time until the 
commencement of the war period, new buildings were 
provided for Metallurgy, Metrology, the William 
Froude Tank, Aeronautics, Road Research, Optics and 
Administration, while the building for the Engineering 
Department was considerably enlarged. During the 
war, the Metrology building was enlarged by the addi- 
tion of a gauge-testing building, and a workshop and 
a building for tests of volumetric glassware were 
added. Considerable additions were also made to the 
Aeronautical Research building, and, later, a special 
building was erected for Lllumination Research. Of 
the more recent additions mention should be made of 
the High-Voltage Laboratory completed in 1928, of 
which particulars have already been given in our 
columns.* This building is located nearly a quarter 
of a mile from Bushy House on the northern side of 
a private road named Rayleigh-avenue, which runs 
almost due west from the entrance gate. 

During the whole of this period of development, a 
large part of the work of the Physics Department was 
still carried on in Bushy House, though some relief 
from the congested conditions obtaining was effected, 
by the utilisation of two or three old dwelling houses. 
Further accommodation was, however, needed for 
radiology and acoustics, as well as for the work on 
electrical standards. In 1921 and 1922, the Executive 
Committee urged the need for a new Physics Building, 
and the Research Committee of the Laboratory, of 
which Sir Joseph Thomson is Chairman, placed this 
building first on the list of requirements. A design 
was prepared by Mr. F. A. Llewellyn, of H.M. Office 
of Works, in 1924, for a building having a frontage of 
295 ft. with wings 135 ft. in length, forming three sides 
of a rectangle, and a single-storey top-lighted area at 
the back providing space for furnace rooms, workshops, 
&ec. Four years later, the erection of the central 
portion of this building, with a frontage of 180 ft., 
was approved, and the work was commenced in 
January, 1929. This work has recently been com- 
pleted, and the build:ng was formally opened on 
Tuesday last by Sir J. Gowland Hopkins, President of 
the Royal Society and Chairman of the General Board 
of the Laboratory. Sir Richard Glazebrook, the first 
Director of the Laboratory. Sir Joseph Thomson. 
and Mr. F, A. Llewellyn, also took part in the opening 
ceremony, which preceded the annual inspection of the 
Laboratory by the General Board. 

The completed portion of the building, of which a 
photograph is reproduced in Fig. 1, annexed, faces 
the western end of Raylegh-avenue. It has been 
constructed in brick and Portland stone, and with the 
exception of the rear section. in which the workshop, 
applied-physics laboratory, storerooms, &c., are located, 
is of three storeys, with a central tower, the latter 
being some 60 ft. in height. The building will be used 
to accommodate the heat and general physics section 
of the Physics Department, and part of the work on 
radiology and acoustics. . 

The structural features call for no; particular com- 
ment, except that it should be mentioned that the 
dividing walls between the rooms do not form part 
of the structure proper, and can, therefore, be removed 
at any time if it should be necessary to rearrange 
the accommodation. In general, the rooms measure 





* See ENGINEERING, vol. cxxviii, page 209 (1929). 
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Fig. 1. 





Fig. 2. ONE OF THE 


about 18 ft. from back to front, and are either 10 ft., 
20 ft., or 30 ft. in length; the height of those on the 
ground floor is 16 ft., while those on the first and second 
floors are 14 ft. and 12 ft. in height, respectively. In 
all cases wooden battens are provided on the walls, 
and ceilings for fixing apparatus, as can be seen in the 
interior views given in Figs. 2 and 3, and every room 
can be darkened, if required, by means of opaque- 
fabric blinds working in deep slots in the window 
frames. 

Access to the different floors is obtained by a stair- 
case and passenger lift in the central tower, and it is of 
interest to mention that a well, 60 ft. in height, has been 
left by the side of the passenger lift for experimental 
purposes such as those on falling bodies and others 
for which a considerable height is necessary. Observing 
platforms are provided at intervals and, if convenient, 
observations can be made from the lift. Dr. G. W. C. 
Kaye, the Superintendent, has been responsible for 
the general arrangement of the Laboratory, and an 
excellent feature is the location of the whole of the 
service mains for electricity, gas, water, &c., in spacious 
ducts over the corridors. The ducts, which are of suffi- 
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Heat LABORATORIES. 


cient depth for a man to walk along them, communicate 
with each other by vertical shafts, and the mains are 
led from them to each room through doors spaced at 
10 ft. intervals. Two of these doors are visible in Fig. 2. 
All rooms have a supply of alternating current at 
230 volts and 50 cycles, and of direct current at 240 
volts and 110 volts, while current can also be obtained, 
from a 110-volt battery for those experiments in which 
voltage fluctuations would be detrimental. Low- 
voltage direct current, and light current at high vol- 
tages, is obtained from accumulators which are trans- 
ported to the particular apparatus for which they are 
required on service trolleys, this arrangement having 
been adopted in preference to the provision of split- 
voltage mains to avoid the possibility of a heavy de- 
mand for one experiment affecting another. Heavy 
and costly instruments can also be taken from 
room to room on these trolleys,Jand used as required 
without removing them from the ‘trolleys. One of 
the latter is visible in the foreground of Fig. 3. For 
distributing current in the various rooms, the mains 
leading from the duct are connected to 30-ampere 
switch fuses on the walls and just distinguishable in 
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Fig. 4. 


Fig. 2, 
carried on an overhead steel tubular framework to the 
particular apparatus for which current is required. 
There are no fixed benches in any part of the labora- 
tory, so that, with the arrangement referred to, com- 
plete freedom in placing the apparatus is obtained, 
and the inconvenience usually arising from cables lying 
about on the floor is avoided. For the attachment of 
the cables to the framework, numerous clamps of light 
alloy and fitted with insulators are provided, as will be 
clear from Fig. 2. Another feature of the laboratory 
which makes for convenience and tidiness in working is 
the provision in each room of sinks let into the floor 
and protected by wooden covers when not in use; one 
of these sinks is visible in the foreground in Fig. 2. 
As at present arranged, the ground floor of the 
building is largely devoted to heat investigations, such 
as hygrometry, the thermal conductivity of metals, 
refractories, building materials, &c., as well as low- 
temperature research work for the Engineering Com- 
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INDUSTRIAL PHysics LABORATORY. 


from which insulated wires or cables are| mittee of the Food Investigation Board. The equip- 


ment for the latter work includes a closed-circuit wind 
tunnel in which investigations on the interchange of 
heat between air and brine tubes are carried out. The 
wind-tunnel, which is located in an apartment known 
as the Industrial Physics Laboratory, is shown in Fig. 4, 
above. On the left in this illustration will be seen 
an electric furnace used for measuring the thermal 
and electrical conductivities;of metals at temperatures 
up to 800 deg. C. Another interesting item of equip- 
ment on the ground floor is the 200-kv. constant- 
potential generator used forJoperating X-ray tubes for 
the purpose of “ dosage ’’ measurements. This is illus- 
trated in Fig. 3, above and the transformer and 
valve rectifiers are visible on the right of the figure. 
The X-ray tube is enclosed in the large lead-lined 
chamber visible in the background, and the rays are 
directed through a small aperture into an ionisation 
chamber mounted on a form of optical bench. At 
present the apparatus is being used in connection 
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with the establishment of the international dosage 
unit known as the Réntgen, and designated by r. It 
will be seen, from the illustration referred to, that the 
high-tension leads to the tube are supported from the 
ordinary suspension system, above referred to, with 
the addition of special tubular insulators. 

The first floor is mainly occupied by the administra- 
tive offices and the library, but some investigations on 
atomic physics, including work on the conductivity of 
single metallic crystals, are also carried out on this 
floor. The second floor is used for researches on 
sound, such as the measurement of noise, the absolute 
measurement of sound, the calibration of microphones, 
and the investigation of the acoustics of buildings. A 
large heavily lagged chamber is provided for use in work 
of this character, and it may also be mentioned that 
the end rooms on this floor are arranged so that one side 
can be opened to the outer air for the whole of its 
width. The opening can be seen in the end wall on the 
left in Fig.1. A flat roof covering the whole of the block 
and provided with a high parapet is also available for 
open-air work. The photographic section for the whole 
Laboratory is also located on the second floor, together 
with the drawing office for the Physics Department. 
In the basement is an optical-projection room, in which 
slow-motion and other kinematograph films can be 
shown to some 20 or 30 persons simultaneously. The 
basement is also used for the accommodation of con- 
stant temperature rooms, a reverberation chamber for 
measurements of acoustical coefficients of absorption, 
and a room for housing the equipment for investigating 
the acoustic properties of buildings by means of the 
ripple tank, and by sound pulses produced by electric 
sparks. The remainder of the basement is utilised as 
store rooms for records, and for special equipment and 
materials such as radium, the latter being kept in a 
safe lined with lead 6 in. in thickness. The Laboratory, 
it may be mentioned, is responsible for the custody, 
distribution and testing of radium for the National 
Radium Trust and the National Radium Commission. 

It will be evident from the foregoing description that 
the new building will greatly facilitate the work of the 
Physics Department by relieving the congestion from 
which it has suffered in the past. It is hoped, however, 
that, within the next few years, the building will be 
completed by the erection of the wings, when it will be 
possible to transfer to it the remainder of the radiology 
section and the temperature-standardisation work 
which, for the meantime, must still be carried on in the 
converted dwelling houses and other scattered buildings. 
The quadrangle will, however, be completed in the near 
future by the erection of an acoustics building, the 
construction of which has recently been approved. 


THE INSTITUTION OF WATER 
ENGINEERS. 


In recent years a marked tendency has been shown 
for the annual meetings of scientific and technical 
organisations to become more international in character 
than was commonly the case formerly. This feature 
was in evidence at the meeting of the Institution of 
Water Engineers, which was held under the chairman- 
ship of Mr. Harry Prescot Hill, at the Hotel Majestic, 
Harrogate, on Wednesday, June 17. Two of the 
four papers presented were contributions by American 
authorities, 

Recent WATER LEGISLATION. 

In his presidential address Mr. Hill dealt with two 
matters of importance to water engineers of this country, 
the provisions of the Reservoirs (Safety Provisions) 
Act, 1930, and the report of the Technical Sub-Com- 
mittee on the Assessment of Compensation Water. 
The Act prescribed precautions which had to be taken 
in the construction of reservoirs, and prohibited those 
of such a size that 5,000,000 gallons of water were 
stored above the natural surface of the ground, unless 
a qualified civil engineer was employed on their design 
and superintended the work involved in their making. 
Provision was also made for the periodical inspection 
of such reservoirs by an independent engineer. 

Turning to the question of compensation water, he 
pointed out that early power production depended on 
the utilisation of the rivers and that in due course the 
growth of industry called for improved transport 
facilities where railways were unknown and roads 
were unsatisfactory as thoroughfares and not particu- 
larly safe. Under those conditions the canal system 
of the country had beer developed. The operation of 
these waterways required the provisionof a water supply 
adequate to enable them to function in dry seasons as 
well as in wet, and the use of reservoirs became 
essential. Industry and transport thus had established 
rights in the water of the country before the public 
supply of water was started. When the local sources 
of supply proved inadequate or impure, it became 
necessary to have recourse to more or less distant 
drainage areas at the head of some tributary of a 
main river. When such schemes were promulgated 
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it was immediately found that there were other interests 
than those of the domestic consumers of water to be 
taken account of. At first the acquisition of water 
rights was considered on terms similar to the taking 
over of land, and those who had acquired the requisite 
authority to take the yield of a stream were required 
to compensate in cash those who owned the bed on 
which it flowed. Soon this outlook, amounting to the 
view that the natural product of rainfall was the 
perquisite of the few, proved to be the cause of results 
contrary to the public interest. Eventually the rights 
of all owners along the course of a stream, which might 
be depleted of what might be reasonably required by 
them for legitimate purposes, became recognised, and 
it came to be realised what quantity, approximately, 
of rainfall flowing from a drainage area it was reasonable 
to provide, instead of cash, for the benefit of those 
interested in the stream about to be utilised. The 
recently issued report incorporated conclusions which 
showed that it was now recognised that the true 
measure of compensation due as water should be 
proportioned relatively to the measured flow in the 
stream during a critical dry season, rather than be 
computed on the basis of rainfall alone. Though 
regarded as logical and appropriate, the proposals 
contained in the report were thought by the President 
to be difficult to carry into effect, because of the paucity 
of records by which the scheme could be adequately 
supported. He suggested the formation of a properly 
constituted Board of Conservators for each main river, 
representative of all the interests involved, and 
entrusted with the duty of stream gauging. 


Dam ConstTRUCTION. 


In some classes of work the problems met with may 
be much the same in any part of the world. This, as 
was explained by Mr. Caleb Mills Saville, was a charac- 
teristic of ‘‘ Modern Dam Construction,” a subject on 
which he presented a paper, using American examples 
for the illustration of his contentions. In'the category 
of masonry dams he included those of the solid gravity 
section, withstanding the thrust of the water pressure 
by weight alone; curved dams, dependent wholly or 
in part upon arch action for their stability ; and hollow 
dams, designed to reduce the quantity of masonry used 
and to lessen the foundation pressure. On account of its 
magnitude, the author first referred to the Hoover Dam, 
which was under construction on the Colorado River, 
not far from the city of Las Vegas. This dam will be 
of the concrete arch-gravity type, 1,180 ft. long on the 
crest and about 730 ft. high above the lowest part of 
the foundation. The radius of curvature of the axis 
will be about 500 ft., and a cut-off trench will be 
excavated in the foundation rock along the upstream 
toe. There will be two spillways, one on each side 
of the dam, each governed by a 50-ft. by 50-ft. gate. 
The weir will be of ogee form at the crest and about 
700 ft. long. ‘t was proposed to build outlet works 
for power p:oduction on each side of the river. To 
provide fo. expansion and contraction, the concrete 
in the dam will be placed in blocks, or columnar units, 
keyed with contraction-joint faces, painted with a 
thin coat of water-gas tar, with 20-lb. copper expansion 
plates built into the radial joints. It was proposed 
to take every precaution to control the setting heat 
of the concrete in order to reduce to a minimum subse- 
quent shrinkage and cracks. To accomplish this, the 
concrete will be placed in 12-in. layers and restricted 
to a 5-ft. depth in seventy-two hours and not more than 
35-ft. depth in thirty days. After six-days setting, 
the cooling will be artificially controlled by means of 
a refrigeration system. In the high masonry dams now 
being constructed quite different factors had to be 
considered than was necessary for those built a quarter 
of a century ago. Of these, the stresses due to drop 
in temperature during the setting of large masses of 
concrete were important. 

To be suitable for the construction of a high masonry 
dam, the rock foundation must be of character suffi- 
ciently strong to withstand the stresses transmitted 
from the structure, it must be reasonably impervious, 
must neither change in volume nor soften under the 
action of water, and there must be no zones of contact, 
which had resulted from faulting. The disastrous 
failure of the St. Francis Dam in California was found 
by investigation to be due to the softening of the cal- 
careous deposits between thin layers of schist, when 
exposed to water under pressure. There was always 
danger along fault lines, even if the movement was 
known to have happened ages ago, and the fault had 
since remained immobile. The hollow type of dam, 
with buttresses and sloping force, imposed much less 
burden on foundations than did the gravity type, and 
it was possible to bring the resultant of the live and 
dead loads close to the centre of gravity of the buttress- 
bearing area, and maximum loads could be kept down 
to a little more than half of those imposed on dams of 
pure gravity action. Dams of gravity section, arched 


in plan, had been used considerably in the Western 
parts of the United States, where deep and narrow 








canyons lent themselves to the building of high dams 


of short radius. In the East, where such conditions did 
not exist, gravity section dams, straight in plan, 
predominated. 

With waste weirs to prevent erosion at,the foot of 
the slope, due to the velocity of the discharged stream, 
provisions were introduced to reduce the force of the 
action. There were usually steps over the spillway 
faces, piers at the foot of the slope, as used for the 
Gatun dam, or the arrangement of a pool. 

The masonry Austin dam on the Rio Grande River, 
60 ft. high, and with an effective width of base of 
44 ft., failed in 1900 when the height of water on the 
crest was 11 ft., due to its sliding on a defective rock 
bottom. Two piers of the dam, each 250 ft. long, were 
moved bodily downstream without overturning. At 
Corpus Christi in Texas, a rolled earth embankment 
used for water storage collapsed through excessive 
percolation of water through an underlying bed of 
silt, sand and gravel on which the structure rested. 
It was found that sheet piling introduced into the core 
of this embankment did not penetrate an impervious 
layer. Another structure, the Lafayette dam of the 
East Bay Municipal Utility District, failed in 1928, 
when it was not quite completed, but had 15 ft. of 
water behind it. Cracks appeared on the downstream 
slope, and a gradual settlement occurred at the water 
line, while an area of nearly 500 sq. ft. sank about 
20 ft. A commission of inquiry decided that the cause 
was the too great concentration of load upon an un- 
usually thick and plastic alluvium. The characteristics 
of the foundation were not evident from the borings. 


CoNSTRUCTION OF WATER Marns. 

That a waterworks’ engineer is confronted with some 
of his most serious problems, when he has to deal with 
waters having a highly corrosive action upon cast iron 
and steel, and even attacking lead, was the con- 
tention of Mr. F. W. Macaulay who related experi- 
ences he had had to contend with in a paper en- 
titled ‘‘ The Construction of Modern Water Mains.” 
The qualities sought for in the ideal water main were 
watertightness under all normal internal pressures ; 
sufficient structural strength to sustain not only those 
pressures, but also internal shocks, which might, acci- 
dentally, be set up in the course of use ; least possible 
resistance to the flow of water internally; strength 
to resist the stresses set up externally by the weight and 
movements of the ground in which it was situated, 
as well as the vibrations and intermittent stresses 
incidental to traffic conditions ; and finally it should be 
capable of being joined up to other pipes in sequence 
in such a manner as to form a continuous aqueduct. 
For over a century, iron pipes cast in green-sand 
moulds had given excellent service. It appeared, 
however, that the design of a cast-iron pipe, to be 
protected by dipping only, was definitely uneconomic 
as an engineering structure. With a new pipe, the 
additions made to cover loss of strength, by corrosion, 
defects in manufacture and the like were of such a 
character that the factor of safety was of the order of 
10. The diameter used was also invariably greater 
than was demanded by the required capacity of the 
main because of the incalculable loss by the internal 
incrustation produced by corrosion. In recent years, 
cast-iron pipes had been made by centrifugal pro- 
cesses of moulding. This method resulted in pipes in 
which the metal was of much superior quality, with the 
carbon in the form of graphite, distributed throughout 
the metal and not forming lines of weakness, such as 
were present in grey cast iron. Steel pipes, protected 
only by dipping, were also subject to the same wasteful 
design as those of cast iron. Welded steel dipped pipes 
of small diameter had been recently introduced into 
distribution systems, but experiences with them had 
not given promise of the immediate displacement of 
cast-iron pipes from this field of service. The greatest 
objection to them was that the thinness of their walls 
made it necessary to give them a degree of protection 
against internal or external corrosion which was not 
obtainable by dipping. 

Composite pipes were introduced to combat the loss 
of capacity through corrosion. An example was 
afforded by the Bonna system of construction, which 
consisted in reinforcing welded steel tubes with spirals, 
internally and externally, of cruciform steel and embed- 
ding the entire system in concrete. The most serious 
drawback to these mains was the fact that water passing 
through them had a marked effect upon the face of 
concrete poured behind forms, and in a short time the 
entire inner skin was removed. An improvement was 
effected by putting in the concrete by a centrifugal pro- 
cess from which better, if not perfect, resistance to the 
action of all but the most acid waters resulted. In the 
Hume system a cylindrical steel wire cage provided the 
core. It was placed in a steel form and was revolved 
with it while concrete was poured in. This construction 
had great merits, but for large diameter mains sub- 
jected to high water pressure the pipes had to be so 
thick as to cause difficulties in handling on the works. 








Steel tubes with an internal protection of a concrete 
lining, put into position by spinning, had proved 
successful in passing soft moorland water for ten years 
without showing the slightest sign of deterioration. 
This construction, for large diameters, gave mains with 
extraordinary lasting qualities at very small cost. For 
jointing purposes, ordinary unlined sockets might be 
welded to, or expanded on, the pipes, and it was found 
that the ordinary process of running in molten lead and 
caulking had no deleterious effect upon the concrete 
lining. Cast-iron pipes, concrete lined, were satis- 
factory from the standpoint of maintaining their original 
discharging capacity. 
WaTER PURIFICATION. 


Mr. E. Sherman Chase, of Boston, U.S.A., argued 
that three decades ago, safe water supply was the 
exception rather than the rule in the United States, 
and that the typhoid fever death rate was very high. 
His paper was entitled ‘‘ Modern Aspects of Water 
Purification,” and dealt with American practice. 
Growths of micro-organisms often gave trouble in 
supplies from lakes and impounding reservoirs, while 
variable and unpredictable currents in the Great Lakes 
at times brought grave pollution to intakes ordinarily 
free from such actions. With rivers, heavy rainfall 
caused rapid transportation of pollution from one city 
to another, and ground water supplies were usually 
hard, contained iron and manganese, and were fre- 
quently corrosive. In consequence of these conditions 
the type of purification plant required varied. Lengthy 
storage, valuable in many ways, was an insufficient 
safeguard against every possibility of dangerous 
pollution. All surface supplies of water, irrespective 
of storage facilities, should at least be subjected to 
chlorination. Copper sulphate was introduced to 
destroy micro-organisms. Chlorine seemed to over- 
come tastes, and the odours resulting from destroyed 
organisms and aeration was used for the same purpose. 
The latter tended to remove sulphuretted hydrogen 
and carbon dioxide, thus removing objectionable smell 
and reducing corrosive properties. 

American practice regarding pre-filtration was 
quite different from that in Great Britain. In the 
United Kingdom rapid sand filters were introduced to 
reduce the load upon slow sand filters; whereas in 
America the rapid sand filter was looked upon as 
affording sufficient treatment alone. Few slow sand 
filters were being constructed to-day in the United 
States or Canada. They were not well adapted to 
deal with highly turbid waters, or for the extremes of 
temperatures, which occurred in Canada and the 
northern portions of the States. As regards rapid 
sand filters, the designs used followed more or less 
standardised practice. The units were usually square, 
or rectangular, concrete boxes. Under-drains showed 
the greatest variation in design, but the tendency was 
towards the use of the simple perforated pipe system. 
Rates of filtration usually were restricted to 125 million 
gallons per day per acre, but at Detroit the designed 
rate was 50 per cent. greater. Water softening in 
America was generally effected by the lime-soda 
process, the Zeolite method was usually restricted in 
application to industrial supplies. 


Borina. 


In a paper entitled “The Sinking of Borings ” 
Mr. H. A. P. Hetherington dealt with the usual practice, 
and the equipment required for it. In percussion or 
drop boring the tools were lifted and dropped by 
means of rods or steel cables. In the former case 
the cutting tools were usually flat chisels, with or 
without a tee, augers and clay circulars; while shells 
were used for the recovery of the debris. When 
chisels were used, as was the case with harder strata, 
water was employed so that the material could be 
cut and churned up into a slurry, to be abstracted by 
means of a shell, which consisted of a tube 10 ft. to 
12 ft. in length, with a cutting shoe and a clasp valve 
opening inwards at the lower extremity. In the 
cable system of working, bits were continuously 
raised and dropped to break the material by pounding. 
The debris, in the form of a slurry, was removed by 
the use of bailers. Steel cables of left-hand lay, and 
2} in. or 2} in. in circumference, were then commonly 
used. In rotary boring the tool was turned in the hole 
by means of hollow rods, and boring was most com- 
monly effected by chilled steel shot introduced into a 
steel tube with small notches at its base, which served 
as water ways, for the passage of the water that 
cleared away the cuttings. Diamond cutter heads, and 
Calyx cutters with heavy hardened steel teeth at 
the foot, were also used in rotary boring. 








Luoyp’s REGISTER OF SHIPPING.—At the special 
meeting of the General Committee of Lloyd’s Register 
of Shipping, held on June 18, Sir S. George Higgins was 
re-elected chairman for the year 1931-32, Mr. A. L. 
Sturge, deputy-chairman, and treasurer and Mr. J. H. 
Glover, chairman of the sub-committees of classification. 
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THE EFFECT OF CARBON AND 
SILICON ON THE GROWTH AND 
SCALING OF GREY CAST IRON.* 


By A. L. Norsury, D.Sc., and E. Morean, M.Sc. 


THE irons experimented on by previous investigators 
have, in almost every case, been within the ordinary 
range of composition—namely, up to 3 per cent. or 
4 per cent. of silicon. In the present experiments, 
however, irons covering a much wider range—namely, 
from 0-7 per cent. to 15-4 per cent. of silicon—have 
been tested. Some of the irons had, for a given silicon 
content, relatively high total-carbon contents; others 
relatively low. Some were made in such a way that 
their graphite structures were of the very fine, super- 
cooled variety ; others so that the graphite structures 
were of the normal flake-graphite type. The present 
results show that the growth and scaling of cast iron are 
markedly affected by the total-carbon content and by 
the graphite size. The manganese varied between 
0)-3"per cent. and 1-0 per cent., the phosphorus between 
0-03 per cent. and 0-30 per cent., and the sulphur 
between 0-03 per cent. and 0-05 per cent., but in the 
present case such variations may be disregarded since 
they did not affect the results appreciably. The irons 


Fig.1. DILATOMETER TESTS ON GREY CAST IRONS; HIGH TOTAL CARBON. 


recording dilatometer. The irons took about half an 
hour to heat to 1,000 deg. C., at which temperature the 
heating was discontinued, and they then took about 
24 hours to cool to room temperature. During the 
heating, air filtered into the furnace and oxidised the 
specimens somewhat. In Figs. 1 and 2 the percentage 
increase in length is plotted against the temperature to 
which the specimens were heated; the curves start 
from zero increase in length, at room temperature, 
namely, 16 deg. C. The coefficient of linear expansion 
between 16 deg. and 700 deg. C. is nearly constant ; 
actually it increases progressively with rise in tempera- 
ture. The average value is about 0-14 x 10° per 
1 deg. C. rise in temperature, and does not vary beyond 
the limits of experimental error within the ranges of 
composition tested. The effect of increasing silicon 
content on the permanent expansion and on the tem- 
perature of the critical point on heating and on cooling 
may be tabulated as follows : 


Fig. 1, a, B, c, D, High Total-Carbon Irons. 


Per cent. 
Silicon contents ... .-- 1-60, 3-27, 4-38, 5-64, 
Permanent expansions ... 0:29, 0-37, 0-19, 0-0. 


Deg. C. 


-1 


Critical points on heating 








55, 835, 845, 935. 
5, 


Critical points on cooling... 695, 795, 815, 920. 


0-3 per cent. The same values hold for the expansion 
at the critical point on cooling. Similarly, the expan- 
sion at the critical point on cooling is greater if carbon 
in solid solution is deposited as graphite. Benedicks 
and Léfquist have calculated that 1 per cent. of 
combined carbon, not in solid solution, decomposing 
into graphite would cause an increase in length of 
0-7 per cent. 

Applying this information to the curves in Figs. 1 
and 2, it will be seen that increasing the silicon content 
increases the size of the critical point on heating, owing 
to lowering of the combined-carbon content. Simi- 
larly, with regard to the critical point on cooling, it 
increases in size as the silicon content is increased up 
to about 3 per cent., owing to an increasing tendency for 
the carbon in solid solution to decompose into graphite 
and ferrite at the critical point on cooling. With 
higher silicon contents, however, the size of the point 
decreases, since less carbon is dissolved at the higher 
temperatures on account of the raising of the critical 
point and the lowering of the solid solubility of carbon 
in iron as the silicon content increases. It will be 
noted that, in the case of the 5-64 per cent. silicon iron, 
shown in Fig. 1p, the contraction at the critical point 
on heating is equal to the expansion at the critical 
point on cooling, and the inference appears to be that 


Fig.2. DILATOMETER TESTS ON GREY CAST IRONS; LOW TOTAL CARBON. 
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Fig.3, PERCENTAGE INCREASE IN VOLUME OF 
GREY CAST IRONS, AFTER SEVEN 4-HR. 
HEATS IN MOIST CO, AT 600°C. 
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were crucible-melted and were sand-cast in the form, of 
1-2-in. and 0-875-in. diameter bars. In addition to the 
above, four hot-mould, low-silicon irons were tested ; 
their compositions and mould temperatures are given 
in Table I. 
TaBLE I.—Composition and Mould Temperatures of 
Four Hot-Mould Irons. 


Com- |Graph- | 
Total | bined | itic Sili- | Mangan-| Sul- Phos- {Mould 
Carbon.| Car- | Car- | con. ese. phur. | phorus, | Temp. 

bon. | bon. 
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Fig.4, PERCENTAGE INCREASE IN VOLUME OF 
GREY CAST IRONS, AFTER EIGHT FURTHER 
4-HR.HEATS IN MOIST CO, AT 700°C. 
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Fig. 2, a, B, c, D, Low Total-Carbon Irons. 
Per cent. 


2-03, 3-43, 4-46, 7-58. 
0-14, 0-16, 0-15, 0-0. 


Silicon contents 
Permanent expansions 


Deg. C. 
Critical points on heating 760, 800, 875, above 
1,000. 
Critical points on cooling... 685, 740, 810, above 
1,000. 


The results, consequently, show that the permanent 
expansion increases as the silicon content increases up 
to about 3 per cent., but then decreases, and is zero with 
silicon contents of 5-64 per cent. and 7-58 per cent. 
The permanent expansions are also considerably lower 
in the low total-carbon irons than in the high total- 


Fig.5. PERCENTAGE INCREASE IN VOLUME OF 
GREY CAST IRONS, AFTER TEN 4-HR.HEATS 
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each is due to the a—y change, and that no carbon in 
solid solution was present on heating or was dissolved 
prior to cooling. 

Another feature of the curves is that in the lower 
silicon irons, Figs. 14 and 2A, an expansion occurs 
during the interval after passing through the critical 
point on heating, and before passing through the 
critical point on cooling. This expansion may be due 
to decomposition of combined carbon, or to oxidation, 
or to both. As will be shown later, these low-silicon 
irons oxidise readily, and the tendency to oxidise 
decreases very markedly as the silicon content increases. 
Over the same portions of the curves (between the 
critical points) the irons of higher silicon content, 
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Figs. 1s, lc, and 2c, show a contraction, which is 
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cent., are plotted in Figs. 1 and 2, on this page. Tene oints, and during the heating and cooling period | ever, the amount of carbon dissolved at the higher 
curves show the important action of increased silicon | jetween the critical points, are too complex to admit | temperatures progressively decreases as the silicon 
content in raising the critical temperature, in lowering of exact quantitative interpretation. Generally speak- | content increases, owing to the latter's action of 
the solid solubility of carbon in iron, and in reducing the | ing, however, a small critical point on heating or cooling | raising the critical temperature and lowering the solid 
amount of oxidation. They also show the reduction in| indicates a , high combined-carbon content. Bene- | solubility of carbon in iron. The results, incidentally, 
growth which is obtained by lowering the total carbon | giaks and Léfquist give figures from which it may be | Confirm the theoretical prediction of Benedicks and 

content. The tests were carried out in a Chevenard | cajcylated that with 0-8 per cent. of combined carbon | Lifquist. 
* Communication from the British Cast Iron Research | there is a decrease in length of about 0-08 per cent. at Repeated Heating Tests at from 600 deg. C. to 1,000 deg. 
the critical point on heating, while with 0 per cent.|C. in Moist CO,.—The dilatometer curves presented 


Association, Birmingham, read before the Iron and Steel ‘ 3 : 2 2 7 7 
Institute, London, on Friday, May 8, 1931. Abridged. | combined carbon the decrease in length is about! in the previous section give a considerable amount of 
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information, but only indicate the permanent growth 
after one relatively short heat under mildly oxidising 
conditions. Tests were consequently carried out in 
which bars having various total-carbon contents 
between 3-9 per cent. and 1-0 per cent., and various 
silicon contents between 0-7 per cent. and 14-6 per 
cent. were heated at 600 deg., 700 deg., 900 deg., and 
1,000 deg. C. under severely oxidising conditions, in 
moist CO,, for several periods of four hours’ duration. 
Test-pieces, } in. in diameter, and either 6 in. or 24 in. 
long, were turned down from 1-2 in. or 0-875 in. 
diameter sand-cast test-bars. The growth tests were 
carried out by heating a number of these bars together 
in a 2}-in. internal diaseter silica-tube nichrome- 
wound electric furnace. The winding was sufficiently 
long to provide uniform heating over a length of 12 in. 
of the tube. The bars were prevented from touching 
one another by means of two rings of 0-03 in, diameter 
nichrome wire on each bar. Twelve such bars in the 
furnace filled it, and an excess of moist CO, was bubbled 
through at a definite rate during each 4-hour heat. 
In this way, each bar presented an equal surface area 
to the oxidising gas, and the amount of CO, absorbed 
by each bar was dependent on the resistance of the 
particular bar to oxidation. 

It was found very important to have an excess of 
CO, in the furnace, since it was by this means alone 
that the rate of oxidation became a function of the 
resistance to oxidation of the various bars, and not 
a question of the amount of CO, available. Even 
with a considerable excess of CO, there was always 
the tendency for a given bar to oxidise less when 
surrounded by easily-oxidisable neighbours, than if 
surrounded by not easily-oxidisable neighbours. Moist 


Fig.6. PERCENTAGE INCREASE IN WEIGHT OF 
GREY CAST IRONS, AFTER TEN 4-HR. 











and consequently care was taken to keep the diameter 
of the test-piece constant. The length is relatively 
unimportant, provided it is not less than about three 
or four times the diameter. The test-bars were 
always machined centrally from the cast bars, since 
other tests showed that bars machined from the centre 
of a casting usually grew more than bars machined 
from the outside of the casting, the greater growth 
being caused by coarser graphite flakes and a tendency 
to unsoundness in the centre. 

In some preliminary experiments, the volumes were 


‘of lower total-carbon content, although the growth 
| here is much less. The encircled fine-graphite irons 
| grew much less than the normal-graphite irons. The 
| lowest growth figures were obtained on fine-graphite 
|irons containing 3$ per cent. of silicon and upwards. 
| This beneficial effect of increased silicon content is, in 
| part, due to the fact that, at 700 deg. C., the irons con- 
| taining 34 per cent. of silicon and upwards were below 
| their eutectoid temperatures, since increasing the 
|silicon raises the eutectoid temperature,.and partly 
due to their increased resistance to oxidation. The 


measured by the displacement of mercury and of| next best results were obtained on the two lowest 


water. Obtaining the volume by the displacement 
of mercury, however, was found to be less accurate, 


| silicon hot-mould irons. In these irons the low silicon 
|content is beneficial, since the lower the silicon 


owing to the high specific gravity of mercury, than | content the more stable the pearlite and the less the 


micrometer measurements. Weighing in water had | 
to be abandoned, since bars which had grown often | 
absorbed considerable amounts of water, which would 
naturally affect the results obtained on subsequent | 
reheatings in CO,. In one case, a bar which had | 
grown 30 per cent. in volume, on weighing in water, 
did not attain a constant weight until numerous air | 
bubbles had been evolved over a considerable period | 
of time. It eventually absorbed 6-5 per cent. by | 
volume of water. The bar was not obviously porous, 
but the experiment shows that it must have contained 
a large number of small cracks. 

Accelerated Growth Tests at 600 deg. C.—The first | 
of these tests in moist CO, consisted in giving irons | 
of various total-carbon and silicon contents seven | 
reheats, of four hours’ duration each, at 600 deg. C. 
The percentage increases in volume are shown in Fig. 3, | 
on page 839. The irons, the growth figures of which 
are enclosed in circles, had chiefly fine supercooled | 


tendency for it to graphitise and cause a large volume 
change on passing through the eutectoid temperature, 
/and, moreover, the more ductile the iron the less is its 
tendency to crack under stresses set up by the volume 
changes. 

Accelerated Growth Tests at 900 deg. C.—A fresh set 
of specimens turned from 1-2-in. diameter bars was 
given ten reheats, of four hours’ duration each, in 
moist CO, at 900 deg. C. The resuits are plotted in 
Fig. 5, on page 839. The growth is, in general, very 
much greater and farther on the way towards the 
maximum growth than that shown in Figs. 3 and 4. 
Consequently, the difference in the growth of the high- 
carbon and low-carbon irons is much less marked, and 
the difference between the fine and flake-graphite irons 
is likewise less. The figures are also more erratic, on 
account of the difficulty of accurately measuring the 
dimensions of bars which have grown and scaled con- 
siderably. The growth is about 10 to 15 per cent. in 


Fig.7. PERCENTAGE INCREASE IN VOLUME OF GREY CAST /RONS, 
AFTER FOUR 4-HR. HEATS IN MOIST CO, AT 1000°C. 
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tain results more rapidly. The furnace took about 
half an hour to attain the desired temperature, was 
maintained at the temperature for four hours, and 


was then allowed to cool to room temperature, when | 


the bars were withdrawn, their increased lengths and 
diameters measured with sensitive micrometer gauges, 
and their increased weights obtained. The increase 
in volume was then calculated from the increased 
lengths and diameters; the results are plotted in this 
form in Figs. 3, 4, 5, and 7, on page 839 and on this 
page. Fig. 3 shows the percentage increase in volume 
of grey cast irons, containing from 0-7 per cent. to 
5-7 per cent. of silicon, and from 4-0 per cent. down 


to 2-3 per cent. of total carbon, after seven 4-hour | 


heats in moist CO, at 600 deg. C. Fig. 4 relates to the 
same specimens after eight further 4-hour reheats at 
700 deg. C. Fig. 5 gives vhe results of a fresh set of 
specimens after ten 4-hour heats at 900 deg. C. Fig 7 
shows the percentage increase in volume of irons 
containing 0-7 per cent. to 14-6 per cent. of silicon, 
and from 3-9 per cent. down to 1-0 per cent. of total 
carbon after four 4-hour heats in moist CO, at 1,000 
deg. C. 





If the growth is measured in this manner, it is | 


important to keep the diameter of the test-piece |! rON 
|is accounted for by decomposition of combined carbon 


constant. Owing to the fact that the surface grows 
more rapidly than the interior, a small-diameter test- 
bar will grow more rapidly than an otherwise identical 
bar of larger diameter. This was proved by an actual 
experiment in which 0-4 in., 0-8 in., and 1-2 in. 
diameter bars, each 6 in. long, were machined from a 
homogeneous casting. After five heats, of two hours’ 
duration each, in moist CO, at 950 deg. C., they had 
increased in volume by 18 per cent., 9 per cent., and 
5 per cent., respectively. After 10 heats, they had 
increased by 27 per cent., 22 per cent., and 13 per cent., 
and after 15 heats by 30 per cent., 28 per cent., and 
20 per cent. It will be noted that the differences 
become less as the amount of growth increases, and 
when fully grown, the bars would tend to attain the 
same volume. 

The object of the tests, reported later in Figs. 3 to 7, 
however, was to measure the effect of composition 
on the rate of growth, rather than on the final growth, 


graphite structures, while the remainder had chiefly 
normal flake graphite structures. The four hot-mould 
irons (see Table I) are also indicated in Fig. 3. The 
eutectic composition line has also been dotted in, and 
it may be assumed that irons having more carbon than 
the eutectic composition had considerable amounts of 
coarse graphite flakes in their microstructure. 

The results plotted in Fig. 3 show that the greatest 
growth was undergone by the high total-carbon irons 
containing more carbon than the eutectic composition. 
In such irons, the growth increases from 2 per cent. 
to 7 per cent. as the silicon content increases from 
1-6 per cent. to 3-3 per cent. The growth is 6 per 
cent. for 4-4 per cent. of silicon, and decreases to 1 per 
cent. when the silicon is further increased to 5-6 per 
cent. With lower total-carbon contents the growth is 
in no case more than 3 per cent., and, consequently, 
the effect of silicon, although similar to the above, is 
less marked. The results also show that the “ en- 
circled ’’ fine-graphite irons grew less than the normal 
flake-graphite irons. The growth figures are given in 
round numbers, since a 1 per cent. increase in volume 
represents almost negligible growth, and in many cases 


to graphite and ferrite, which, once effected, would 
not cause a further increase in volume. (Benedicks 
and Léfquist* have calculated that a growth of 1 per 
cent. by volume would be caused by 0-5 per cent. of 
combined carbon decomposing into graphite.) Actu 


‘ally, some of the high-silicon, low total-carbon irons 


grew considerably less than 1 per cent. 

Accelerated Growth Tests at 700 deg. C.—After being 
tested as above at 600 deg. C., the same specimens 
were given eight further reheats of four hours’ duration 
in moist CO, at 700 deg. C. The results are plotted 
in Fig. 4, on page 839. Similar remarks apply as 
those made regarding the results in Fig. 3. For irons 
containing more carbon than the eutectic composition, 
the growth figures increase and then decrease as the 
silicon content increases. The same applies to irons 





* Journ. Iron and Steel Inst., vol. exv, page 603 (1927). 


irons containing about 1 per cent. of silicon, and varies 
according to the total-carbon content and graphite 
size; it increases to a maximum of 20 per cent. to 
40 per cent. in irons containing 3 per cent. to 4 per cent. 
of silicon, and then abruptly falls to below 10 per cent. 
for irons of higher silicon content. In these last irons, 
the beneficial effect of a high silicon content is due to 
the raising of the eutectoid temperature and the lower- 
| ing of the solid solubility, as previously indicated, and 
to the increased resistance to oxidation conferred by 
the high silicon content. 

The effect of silicon in increasing the resistance to 
scaling is shown by the results plotted in Fig. 6, on 
this page, giving the percentage increase in weight 
undergone by these same irons after their ten reheats 
at 900 deg. C.; ‘“‘S”’ against a composition indicates 
that the iron was scaling rapidly, the scale flaking off 
to such an extent that it was impossible to obtain 
accurate increase-in-weight figures. It will be seen that 
irons having silicon contents up to about 3 per cent. 
fall within this category. In the lowest silicon irons, 
the scale was of a shiny black crystalline character, the 
crystal facets being often as large as 4 in. in diameter. 
In these irons, the scale was very brittle and easily 
cracked off. As the silicon content increased, the scale 
became duller, greyer, and less crystalline, and showed 
less tendency to flake off from the bars. With silicon 
contents over about 3 per cent., the scale was sufficiently 
adherent to permit accurate figures for the percentage 
increase in weight to be obtained, and it will be seen 
that these become lower and lower as the silicon con- 
tent increased from 3 per cent. upwards. The encircled 
fine-graphite irons increased in weight less than the 
flake-graphite irons, and in some of the fine-graphite 
irons high in silicon the increase in weight is almost 
negligible. 

Another illustration of the effect of increased silicon 
content in increasing the resistance to scaling is shown in 
Figs. 8 and 9, on the opposite page. Fig. 8 is a micrograph 
of a 2 per cent. silicon iron (total carbon, 3-1 per cent. ; 
manganese, 1-0 per cent.; sulphur, 0-03 per cent. ; 
and phosphorus 0-03 per cent.) after being heated for 
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ganese, 1-0 per cent.; sulphur, 0-03 per cent.; and 
phosphorus 0-03 per cent.) heated under the same 
conditions at 850 deg. C. for eight days, but in this 
case the scale is less than ;}, in. thick and the iron is 
not otherwise oxidised to any extent. The two irons 
were actually heated in an electrically-heated furnace, 
|into which a limited amount of air was continually 
| passing. 

| Accelerated Growth Tests at 1,000 deg. C.—Fresh 
| Specimens were given four heats, of four hours’ duration 
each, at 1,000 deg. C. in moist CO,, and the results are 
| plotted in Fig. 7, on the opposite page. Under these very 
| severe conditions, the low-silicon irons grew and scaled 
| very rapidly, but the irons having silicon contents of 
|5 per cent. and upwards grew only 1 per cent., and in 
|many cases the growth was considerably below this 
|figure. The iron containing 11 per cent. of silicon, 
| which grew 6 per cent., grew on account of the fact 
| that it was melted and cast under unsuitable condi- 
tions and contained a number of small blowholes into 
which the oxidising gases penetrated, causing fracture 
| of the surface and growth, much in the same manner 
as the formation of ice in rock disintegrates it. In the 
sound portion of this test-bar there was no growth 
or scaling. The results in Fig. 7 for the lower silicon 
irons are somewhat erratic, owing to excessive scaling 
and distortion. 

Results of 60-Hour Tests in a Whiteheart Malleable 
Annealing Oven.—In order to carry out tests under 
still more severe conditions, pieces of 0-875-in. diameter 
sand-cast test-bars of various silicon contents were 
placed on the top of a can in the most oxidising part 
of a whiteheart malleable annealing furnace. In these 
furnaces the temperature rises to over 1,000 deg. C., 
and the oxidising conditions are particularly severe 
owing to the presence of iron oxide ore and sulphurous 
gases, which, as will be shown later, promote rapid 
scaling. The appearances of the test-bars after ex- 
posure for 60 hours under such conditions are shown 
in Fig. 10, on this page. It will be seen that the 5 per 
cent. silicon irons were very badly scaled after such 
treatment; the 9 per cent. silicon irons were covered 
with a more adherent scale, while the 11-6, per cent. 
| 14-6 per cent., and 15-4 per cent. silicon irons were 
|almost untouched; the surfaces of these bars had 
| become light brown, but they were otherwise appa- 
rently unaffected. The 11-6 per cent. silicon iron was 
not further affected after two further exposures of 
60 hours’ duration in the furnace. The 11-6 per cent. 
silicon iron was superior to the 9-3 per cent. silicon 
iron, mainly owing to its increased silicon content, 
but partly owing to its lower total carbon content. 
Irons of this composition only stand up under such 
conditions provided they are sound and free from 
blow-holes and coarse graphite flakes; otherwise they 
scale and grow rapidly. 

Results of One 4-Hour Test in CO, + SO,.—In view 
of the known corrosive action of SO, at high tempera- 
tures, some tests were made in which test-bars were 
heated for 4 hours at 900 deg. C. in a mixture of 97} 
per cent. CO, and 2} per cent. SO,. After such 

treatment, the low-silicon irons were 
» covered with a very thick scale, about 


4 in. thick, which appeared to con- 


| 
| 
| 
| 








tain both sulphides and oxides, but 
irons with 5 per cent. of silicon and 
upwards were practically untouched 
after this treatment. 

From the present experiments, and 
from the views and experiments of 
previous investigators, it is concluded 
that growth in grey cast irons is due 
to three main causes :—(a) Decom- 
position of combined carbon into 
graphite; (6) external and internal 
oxidation ; and (c) crack formation. 
Tn many cases these factors are inter- 
dependent. They are summarised 
below, and the effects of total carbon 
and silicon content and graphite size 
on such factors are also discussed. 

(a) Decomposition of Combined 
Carbon into Graphite. — Benedicks 
and Léfquist have calculated that 1 
per cent. of combined carbon not 
in solid solution, on decomposing 
into graphite, causes an increase in 
volume of about 2 per cent. Conse- 
quently, the growth from this cause 
never reaches a very large figure. 
Combined carbon, if present, may 
decompose in this manner at tem- 
peratures as low as 250 deg. C. on 


Per cent. prolonged heating. Carbon dissolved 
15-°4 at temperatures above the critical 
0-9 point may decompose into graphite 


3 


$- at the critical temperature on cool- 


ing, and will thereby cause a 


six days at 850 deg. C. The bar had become coated | tion had penetrated down the graphite flakes, leaving |much larger expansion at that temperature, or may 


with a scale about ,', in. thick, and beneath this is | unoxidised primary dendrites. 


oxidised iron to a further depth of about 1; in. Oxida-| cent. silicon iron (total carbon, 2-7 per cent.; man- 


Fig. 9 shows a 7 per| also decompose at temperatures above or below the 


critical point, depending on the time and temperature 
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of heating and cooling and on the composition of the 
iron. Increasing the silicon content makes such com- 
bined carbon more unstable and liable to graphitisa- 
tion, but for the same reason reduces the amount 
present in a given casting, and reduces the amount 
dissolved at high temperatures by its action in raising 
the critical temperature and lowering the solid solu- 
bility. Increasing the total-carbon content and reduc- 
ing the graphite size both tend to lower the combined- 
carbon content in a given casting. Similarly, they 
both increase the rapidity with which carbon is dis- 
solved at temperatures above the critical temperature, 
and both make it more liable to graphitise on cooling. 
Certain elements, such as chromium, tend to stabilise 
the combined carbon, and under certain conditions 
may be advantageously added to prevent growth from 
this cause. 

(b) External and Internal Oxidation.—The rate at 
which external and internal oxidation occur depends 
on the severity of the service conditions, on the nature 
of the matrix of the iron and, in the case of internal 
oxidation, on the number and size of the channels 
provided by graphite flakes, gas holes, and cracks, 
down which the oxidising gases can _ penetrate. 
Increasing the silicon content decreases the liability 
of the matrix to oxidise, and the amount of silicon 
required to prevent more than superficial oxidation 
increases as ‘the temperature and severity of oxidation 
increase. Increasing the total-carbon content, in 
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silicon contents of the order of 6 per cent., if not 
oxidised, will not be cracked by the volume changes at 
the critical temperatures (see Fig. 1p, page 839), since 
these occur at such high temperatures (above 900 deg. 
C.) that the iron is relatively ductile. (Cantilever tests 
have shown that these irons may be bent through 
considerable angles without cracking at temperatures 
of 850 deg. C. and upwards.) 

Irons of intermediate silicon content undergo the 
volume changes at lower temperatures, and being 
more brittle at such temperatures will tend to crack. 
An illustration of excessive growth, caused essentially 
by crack formation consequent on a large volume 
change occurring in a brittle iron, is shown in Fig. 12, 
on this page. The iron in question is shown before 
and after heating for 4 hr. at 900 deg. C. It contained 
5-3 per cent. of silicon and about 1-3 per cent. of com- 
bined carbon, owing to the presence of about 1-0 per 
cent. of antimony (other elements present were: total 
carbon 2-4, manganese 0-3, sulphur 0-03, and phos- 
phorus 0-3 per cent.). The 1-3 per cent. of combined 
carbon in this iron was readily graphitised on heating 
owing to the high silicon content. It probably decom- 
posed between 700 and 800 deg. C., judging by dilato- 
metric tests on similar specimens. The consequent 
large internal expansion occurring at 700 to 800 deg. C., 
while the iron was relatively brittle, caused complete 
disintegration of the metal, which process was pro- 
{moted by the internal oxidation of the porous dis- 














ORIGINAL S1zE AND APPEARANCE AFTER HEATING TO 900 DEG. C. FoR 4 Hours IN 


Motst CO,. GRAPHITISATION CAUSING CRACKING AND GROWTH. 


itself, tends to decrease the liability to external oxida- 
tion, since the carbon combines with some of the 
oxygen which would otherwise oxidise the matrix. 
On the other hand, the higher the graphite content 
and the larger the graphite flakes, the more numerous 
and larger and more continuous are the channels 
down which oxidising gases can penetrate and cause 
internal oxidation. Gas holes and cracks afford similar 
channels. Once oxidation penetrates below the surface 
in this manner it causes progressive oxidation and 
growth, since the channels become filled with oxide, 
which, owing to its increase in volume on formation, 
acts like a wedge and cracks the surrounding metal, 
thereby producing fresh cnannels for oxidation and a 
repetition of the process. In many cases small volcano- 
like formations of oxide grow out from such surface 
defects in bars which are otherwise free from growth 
and scaling. 

(c) Crack Formation.—Part of the growth of cast 
iron is due to crack formation, as is proved by the 


instance recorded above of a grown iron being able | 


to absorb 6 per cent. by volume of water. Kikuta 
and Benedicks and Léfquist have developed the theory 
that the volume changes on heating and cooling through 
the critical points set up stresses in the metal which 
cause cracking round the graphite flakes. The latter 
further suggest that it is important for an iron to have 
a high tensile strength in order to withstand such 
stresses. Results obtained by the authors, however, 
suggest that the property required is not so much 


tensile strength as ductility—that is to say, the | 


capacity to yield under stress without cracking. Irons 
low in silicon—that is, containing silicon of the order 
of | per cent.—do not readily crack, since they are 
relatively ductile, although when they become oxidised 
they will develop cracks in the brittle oxidised layers. 


Internal oxidation will of itself produce cracks, as | 


indicated above, and volume changes at the critical 
points and during heating and cooling will accelerate 
such crack formation. lrons high in silicon, having 


. 


integrated metal. The specimen shown in Fig. 12 is a 
typical illustration of what happens when appreciable 
amounts of combined carbon graphitise in a brittle 
metal. ; 

Numerous similar instances have been observed. 
For example, a similar result was obtained with four 
10 per cent. silicon irons, containing 2-6, 5-3, 12-8, 
and 13-3 per cent. of chromium, after exposure in a 
| whiteheart malleable annealing oven for 60 hr. In 
the two lowest chromium irons, the chromium had 
formed a certain amount of mottled iron, which 
decomposed on heating, causing growth similar to that 
shown in Fig. 12. In the 12-8 and 13-3 per cent. 
chromium irons, the chromium content was sufficiently 
high to stabilise the combined carbon. These irons were 
completely white. Incidentally, it may be pointed 
out that chromium is beneficial in preventing growth 
where it produces combined carbon which does not 
graphitise on heating and cooling, but may be detri- 
mental in high-silicon irons if present in insufficient 
quantity to stabilise the combined carbon it produces. 
| Sulphur, if not neutralised by manganese, also has a 
powerful carbide-stabilising action, and can produce 
combined carbon in high-silicon irons which graphitises 
| on heating and produces growth similar to that shown 
in Fig. 12. Consequently, in high-silicon irons for growth- 
| resisting purposes, it is important for the manganese 
content to be at least 0-3 per cent. in excess of that 
theoretically required to neutralise, as MnS, whatever 
sulphur is present. 

Conclusion.—Irons containing from 4 to 10 per cent. 
of silicon in conjunction with graphite in a finely 
divided condition, are being developed commercially 
by members of the British Cast Iron Research Associa- 
tion for growth- and scale-resisting purposes, and, if 
| properly made, give very satisfactory results under 
suitable service conditions. They have been protected 
| by British and foreign patents held by the British 
Cast Iron Research Association, and are registered 
under the name “ Silal.” 





THE HILL AIRLESS-INJECTION 
ENGINE. 


THE development of the small high-speed airless- 
injection engine has recently been discussed at some 
length in our columns, and reference has been made on 
more than one occasion to the model developed by 
Messrs. The Hill Diesel Engine Company, Lansing, 
Michigan. This engine, which is illustrated in Figs. 1 
to 9, on the opposite page, is of the ante-chamber type, 
but this system of combustion is applied in such a way 
as to render the engine of particular interest. The 
engine is made in a variety of types, of which a four- 
cylinder commercial-vehicle model is illustrated in 
Fig. 1, and a six-cylinder marine model in Fig. 2. 

The ante-chamber employed on all the engines is 
shown in Fig. 3, and it will be noticed that it is placed 
at an angle in the cylinder head and is effectively 
water-jacketed. There is a single large parallel hole 
at the bottom communicating with the main combustion 
chamber, and an injection pressure of about 1,500 lb. 
per square inch isemployed. The form of the chamber 
is such that the first expansion forces the greater portion 
of the rich mixture into the cylinder, and further 
expansion feeds the latter with the unimpregnated air 
from the upper part of the chamber. The large orifice 
allows combustion to proceed from the chamber to 
the cylinder without any damping effect, and the action 
is therefore more rapid than with multiple outlets, 
such as are frequently employed. The path of the 
fuel spray in the main chamber is shown by the 
soot markings on the piston, indicated in Fig. 5. 
These markings were sketched after a few hours’ run, 
and may be taken as typical. The path of the main 
stream shows brown markings, indicative of high 
temperatures, which"gradually change to dead black 
in the branches. After a period of operation on 
overload, the surplus fuel is deposited at the ends of 
the branches as free carbon, showing that the fuel 
passes effectively through the air field. Under normal 
running, the burning gas entering the main combustion 
space, and making contact with the walls, does not cause 
any appreciable carbon deposit, and the engine also 
runs with a free exhaust, indicating complete combus- 
tion. The effectiveness of the combustion at light 
loads is indicated by the upper pressure diagram 
reproduced in Fig. 9, which may be compared with the 
full-load diagram below it. 

The fuel valve employed on the engine is shown in 
section in Fig. 4, and it will be noticed that it is of the 
closed type, the valve being spring-loaded and opening 
under the pressure. The orifice is about 0-020 in. in 
diameter. The fuel pump, shown in Fig. 6, has a 
cast-iron or aluminium body, in which a steel liner 
with a lapped plunger is inserted. A port in the side 
of the cylinder constitutes the inlet passage, admitting 
fuel when the plunger is at the bottom of its stroke, 
as shown in the lower view in Fig. 7. The pressure 
builds up in the pump cylinder during the up-stroke, 
and at a certain point the delivery valve opens in the 
usual way, and the charge passes out through the 
connecting pipe at the top to the spray valve. When 
the groove, which can be seen on the plunger, uncovers 
the port in the cylinder wall, as shown in the upper 
view in Fig. 7, oil passes down through the central 
hole in the plunger, and is returned to the fuel re- 
servoir by the path through which it entered, thus 
cutting off the delivery. As soon as the pressure in 
the pump cylinder and connecting pipe is released, 
the spray valve closes, and prevents further discharge 
or drip. The fuel reservoir is attached to the side of 
the pump, and houses the metering device. A constant 
light pressure is maintained in the fuel reservoir by 
a second service pump. There is a tapered pin for 
each pump cylinder, working in a passage in the end 
of an adjustable plug, as shown to the right in Fig. 6, 
all the pins being arranged to close the passages at 
the same instant. These metering pins are operated 
in unison by short levers on a shaft actuated by the 
governor or hand throttle, the pins taking up a position 
to pass the exact amount of fuel required for any 
particular engine load, and increasing or decreasing the 
effective area of the metering orifice as the load is 
altered. 

A speed variation of not more than 3 per cent. from 
no load to full-rated load is effected by the governor, 
and the engines will operate effectively on fuels from 
20 deg. to 40 deg. Baumé with virtually no smoke. If 
fuels below 24 deg. Baumé are used, it is necessary to 
warm them to ensure their proper flow through the 
pumps, and the engine should not be allowed to cool 
with such fuels in the system. The fuel consumption 
in the various models ranges from 0-42 lb. to 0-46 Ib. 
per brake horse-power per hour, according to the 
calorific value of the fuel. 

The engine shown in Fig. 1 has a cylinder bore of 
3} in. and a piston stroke of 6 in., and forms a unit with 
the clutch and gear-box. The general design closely 
| follows that of a petrol engine intended for the same 
purpose. The cylinder block and cylinder head are 
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THE HILL AIRLESS-INJECTION ENGINE. 


CONSTRUCTED BY MESSRS. THE HILL DIESEL. ENGINE ‘COMPANY, LANSING, MICHIGAN, U.S.A. 
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Four-CyYLINDER ENGINE FOR COMMERCIAL VEHICLES. 
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Fig. 2. Srx-CyLInDER MARINE ENGINE. 
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both cast from chrome-nickel iron. The base, oil- 
pan, manifolds, housings, and covers are all made of 
heat-treated aluminium alloy. The pistons are of 
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aluminium alloy having a low coefficient of ‘expansion. 





The gears are spiral cut and are of hardened steel. 
The pump-shafts are of Nitralloy, running in Timken 
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Fig.9. PRESSURE DIAGRAMS OF HILL ENGINE. 
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bearings. The section shown in Fig. 8 is taken through 
this engine. Ranges of engines are also made having 
cylinder bores of 5 in. and 6 in., the former having a 
stroke of 7 in., and the latter a stroke of 10 in. The 
six-cylinder marine model illustrated in Fig. 2lis of 
the 5-in. by 7-in. type, and is rated at 75 brake horse- 
power when running at 1,000 r.p.m. Other Hill engines 
are described briefly in a paper on ‘‘ Small Diesel 
Engines’ read in May, 1930, by Mr. H. D. Hill, and 
published in the Journal of the Society of Automotive 
Engineers, to which we are indebted for the details 
given in the above description. 








Tue MINERAL TRANSPORT USERS’ ASSOCIATION.— 
The President of the recently-constituted Mineral Trans- 
port Users’ Association is Captain Roland Addy. The 
treasurer is Mr. J. L. E. Straker, and the general secretary 
Mr. L. A. Kenworthy. The head office is at 8, Lloyd’s- 
avenue, London, E.C.3, and the northern office at Red 
Doles Chambers, Huddersfield. 





European Harp-Rock TUNNELLING RECORD.—We 
have been informed that during the week ending June 10, 
a new high record was established in the Murthwaite 
section of the Manchester Corporation Waterworks 
Haweswater Scheme, Contract B, by advancing the 
tunnel, which measures 9 ft. 3 in. by 9 ft. 6 in., a distance 
of 181 ft. This performance, we understand, has broken 
the existing European hard-rock tunnelling record by 
12 ft. For the drilling operations, the contractors, 
Messrs. The Francois Cementation Company Limited, 
are using exclusively ‘‘S.L. 16” streamline drifters, 
manufactured by Messrs. Holman Brothers, Limited, 
Camborne, Cornwall. Other equipment supplied by 
Messrs. Holman Brothers for this contract includes 
Twingrip drill sharpeners and oil-fired drill furnaces. 
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REFRACTORY MATERIALS FOR THE 
INDUCTION FURNACE.* 


By J. H. Cuesters, B.Sc., Ph.D., and W. J. REEs, 
B.Sc.Tech., F.1.C. 


(Concluded from page 776.) 


Testing and Control of Lining Materials.—The exact 
relation between grading and sintering cannot be 
stated, but it is well known that the use of too coarse 
a material, or of a material of approximately one 
grain size, makes sintering more difficult. It is obvious 
that a material containing grains of various sizes will 
give a much greater area of contact between grains 
than that obtained with a coarse even grading, whilst 
it is also known that the solubility and vapour pressure 
increase with decreasing grain size. The importance 
of grading is shown by the following example of a 
failure due to lack of fine grains :— 

A lining was made from a new batch of basic lining 
material, but failed owing to insufficient sinter, the 
lining top falling in when the liner slid down into the 
melt. The material was sieved and found to have the 
grading given in column 1 below. The grading of a 
similar material, which had been successfully used on 
previous melts, is given in column 2. Part of the new 
material was ground and remixed with unground 
material, giving a mixture of grading as shown in 
column 3. A lining made from this material sintered 
well, the only change being one of grading. 


Sieve Sizes. - 2. 3. 
I.M.M. Per Per Per 
cent. cent. cent. 
On 20 mesh nak ee 35 20 20 
Through 20 and on 60 mesh 50 35 20 
Through 60 and on 120 mesh 10 20 20 
Through 120 mesh 5 25 40 


A convenient way of testing the ability of a new 
mixture to sinter is to ram a small crucible with the 
new material and another with a material which is 
known to sinter well. The two crucibles are then heated 
together to 1,500 deg. C. and allowed to cool. The 
strength of the sintered cores may then be compared. 
This method proved useful in showing that the failure 
described above was due to bad grading, and might 
be obviated by suitable grinding of the new material. 
In order to overcome the reduction in the refractori- 
ness of a lining due to the addition of a flux to cause 
sintering, experiments were made in which the steel 
liner was coated with a layer of silicate of soda. 
Austrian magnesite was used for the lining material, 
and no flux was added. Although the thickness of 
sinter obtained in this way is not great, it is sufficient 
to permit a lining to be made, and a further increase 
in sintering may be obtained by holding a molten 
charge in the lining for some time. The results are 
not conclusive, but the tests seem to indicate that a 
lining made in this way is more durable than one con- 
taining an added flux. 

Besides the original Rohn method for the sintering 
of induction-furnace linings, certain other different or 
modified methods have been patented. Thus G. A. 
Wood and N. R. Davis have patented the use of a 
lining in which the amount of flux present varies both 
horizontally and vertically in such a way that a uni- 
form thickness of sinter is obtained over the whole 
of the lining. 

Although laboratory slag tests do not permit of 
close correlation with large-scale practice, the results 
obtained are useful in studying the nature of the attack 
and in eliminating poor materials which might cause 
a serious breakdown on a large-scale trial. In order 
to simulate the conditions in large furnaces, the slag 
tests were carried out in burned crucibles made from 
the lining material. A large number of tests have 
been made on small crucibles of about 15 c.c. capa- 
city, which were filled with slag and heated in a gas 
furnace to about 1,500 deg. C. The crucibles were 
then examined, both superficially and by cutting thin 
sections for microscopic examination. The appear- 
ance of the slagged crucibles varied considerably with 
the different materials tested. A number of crucibles 
were made of the approximate size and shape of 2-lb. 
jam-jars, and were tested by using them for melting 
10 Ib. of steel in a high-frequ2ncy valve-type furnace. 
Considerable difficulty was encountered in making 
crucibles of non-plastic materials with such a small 
wall thickness (} in.). The results obtained with these 
crucibles agreed with those derived from the small 
crucible tests, and gave a useful indication of the prob- 
able behaviour of the lining material. The degree of 
correlation obtained will be seen from the following 
examples. 

A small crucible made from Austrian magnesite 
withstood slag attack very well, though not without 
some absorption. A 10-lb. crucible of the same 
material showed good slag resistance when melting 





* Paper presented at the Iron and Steel Institute 
Annual Meeting, London, 
Abridged. 


on May 7 and 8, 1931. 


steel, but cracked owing to thermal shock. Although 
the slag attack appeared to be superficial, a thin 
section showed quite clearly that the slag streams 
around the magnesia grains and passes right through 
the crucible wall. Fig. 3, on this page, is a micrograph 
of a thin section through a small crucible made from 


ascertaining the number of melts or the time required 
to produce a given amount of wear. Most of the 
information with regard to lining life is based on the 
first method (b), but, unfortunately, the charges used 
are rarely similar, and even if a record is kept of the 
materials melted it is very difficult to estimate the 


electrically-fused magnesite, and used on a slag test. | relative corrosiveness of various melts. An attempt 
The slag resistance of the material was high, but, as| has been made to formulate so-called ‘‘ wear values ” 
can be seen from the illustration, severe slag entry| by taking a medium-carbon steel (carbon 0-80 per 
took place along small cracks in the material. Although | cent.) as a standard of corrosiveness, and then express- 
the slag itself is colourless, the periclase grains are | ing other materials as having a wear value x, where x 


darkened by the iron oxide brought in by the slag. 


Crucibles made from such materials as zircon ball-| that produced by the standard material. 


is the ratio of the wear produced by this material to 
On this 


clay mixtures appear to have a very good texture, but | basis, one steel-melting firm gives the following wear 
permeability tests reveal that the material is very | values :— 


open, owing to the even grain size of the zircon. A | .4t91-5 per cent. carbon steel... 
pot made from this material failed, apparently through | 0-8 per cent. (medium) carbon steel a aa 
softening, when used in the induction furnace. Fig. 4, | 1-5 per cent. chromium, 0-9 per cent. carbon steel 
below, is a micrograph of a section cut through | High-speed steel ; Be 


this crucible. It shows that the failure was not due 
to attack on the zircon, but to the corrosion of the 
ball clay and the consequent collapse of the material. 
Essentially similar results were obtained in slag tests 
on small crucibles. Such tests show the importance 
of preliminary laboratory tests in avoiding the use of 
unsuitable materials in large-scale trials. 

A large number of crucibles were made from crushed 
silica-brick, bonded with various materials, such as 
boric acid, silicate of soda, bentonite, &c. Although 





Fie. 3. Fuszp MAGNESITE CRUCIBLE. 


PENETRATION via Cracks. xX 100. 


the superficial appearances of the slagged crucibles 
were often similar, the examination of micro-slices 
revealed the fact that the amount of quartz conver- 
sion and tridymite formation taking place during 
slag attack varied considerably with the bond used. 

The burning shrinkage of a lining material was 
determined by making a briquette, 44 in. long, and 
burning it to 1,500 deg. C. With some basic lining 
materials the shrinkage was of the order of 6 per cent. 
The effect of varying the bonding material or of adding 
other materials is readily determined by this method. 
A simple apparatus has been designed for testing the 
permeability of burned materials. A briquette is made 
and clamped over the open side of a brass box, being 
sealed in position by plasticine. The leakage of air 
through the briquette causes the collapse of a vacuum 
created in the apparatus by means of a filter-pump. 
The time taken for a given fall in pressure is directly 
proportional to the permeability resistance of the 
material, and may therefore be used as a measure of 
this quantity. An even simpler method consists in 
filling a saturated crucible with water and noting the 
time taken for it to empty. Both methods yield 
approximate values, materials with a very rapid leak 
defying accurate timing, and those with a very slight 
leak requiring a more perfect type of seal. 

Large-Scale Lining Tests.—Three methods suggest 
themselves for testing induction-furnace linings. The 
first method consists in making a lining and “ running 
it to death,” determining either (a) the time it lasts 
whilst holding a molten charge, or (b) the number of 
melts obtained with a given melting procedure. Bar- 
iron seems to be a suitable material for use in such 
tests. In the second method, after making the lining, 
a molten charge is held in it for a given time, and then 
the corrosion estimated by measuring the lining diameter 
in a number of positions. The third method suggested 





consists in making a lining and measuring it, then 
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The figures were obtained by the ordinary crucible 

steel-melting process, using plumbago crucibles. 
Dérrenberg and Broglio have obtained the following 

wear values with clay pots used in induction furnaces :— 


Steel (1-0 per cent. carbon) ... ae 1-0 
Medium-alloy and medium-carbon steel 1-5 
High-alloy steel ane nea ae 2 to 3 
Certain alloy steels 4 to 6 


The above figures are interesting, and serve to show 





Fig. 4. StaGGED Zircon Bau-CLay 


CrucisBLE. xX 100. 


the different wear produced by various materials. It 
would, however, be unwise to expect the same wear 
values with either basic or acid linings. The melting 
time, the degree of superheat, and the slag produced 
all greatly affect the results obtained. Thus, in one 
trial on a magnesia-zircon lining, a first run on scrap 
steel (medium-carbon) showed very little corrosion; a 
second run on rusty bar-iron showed a reduction in 
lining thickness of 3 in., whilst a third run on scrap 
steel again showed very little corrosion. The most 
significant results are obtained when a large quantity 
of one material is being melted, and the melting 
conditions are essentially the same with consecutive 
linings. 

A number of tests have been made on the effect of 
varying the grading of the lining material. Thus, at 
one time the grading of an acid lining used in a par- 
ticular furnace was of the type given in column 1 
below, and 25 to 30 melts were obtained with mild steel. 
A change to the grading given in column 2 resulted in 
a life of 40 melts being obtained. 

9 


Sieve Sizes. 1B 2. 
Per cent. Per cent. 


I.M.M. 


On 20 mesh per ae 8 35 
Through 20 and on 60 mesh 27 16 
Through 60 mesh ... ase 65 49 


Besides the approximate grading given above, it is 
very desirable that the nature of the “through 60 
mesh section’? be examined. Thus, in one case a 
sudden fall in lining life from about forty to four melts 
per lining occurred. The approximate grading of the 
material had remained constant, but the amount 
of ‘‘ very fines’ (through 120 mesh) had gone up, as 
shown in the difference between columns 1 and 2 
below. This resulted in a separation of the larger 
grains, giving a “lubrication” effect which made 
ramming very difficult, and resulted in the formation 
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of ‘pockets in the lining, which later caused localised 
attack. 


Sieve Sizes. 
I.M.M. 


9 
Per cent. Per cent. 
Through 60 and on 120 mes 34-5 15-0 
Through 120 mesh a 27-0 42-0 
The use of calcined ganister bonded with boric 
acid has led to an increase in lining life, the grading 
found best being of the type : 


Sieve Sizes. 


I.M.M. Per cent. 
On 20 mesh ane te 45 
Through 20 and on 60 mesh 10 
Through 60 mesh ... ae Ba 45 
Of the “‘ through 60 mesh section’ approximately 


half should go through 120 mesh. One such lining 
gave a life of 60 melts with various materials. 
Micro-Examination of Lining Slices.—Figs. 5, 6, 
and 7, on this page, are micrographs of sections cut 
through a 70/30 magnesia-zircon lining at the slag 
line. Fig. 5 shows the slag face, Fig. 6 a point about 
4 in. in from the face, and Fig. 7 a point about 4 in. 
below it. Fig. 7 shows the altered zircon grains pro- 
duced by heating the zircon in contact with magnesia, 
but very little sign of slag entry. Fig. 6 shows the 
entry of the slag and the absorption of the iron oxide 
from the slag by the magnesia grains. Fig. 5 shows 
the completely altered material in the slag face. 





Fie. 5. THe Staa Face. 
x 170. 


Sections cut at other points in the lining showed similar 
changes. 

Basic linings show interesting changes with con- 
tinued heat treatment. The periclase grains change 
from rounded raspberry-like grains to a honeycomb 
formation, and finally to a cubic structure similar to 
that possessed by the electrically-fused material. It is, 
no doubt, this change which accounts for the cracking 
of basic linings. With magnesite of high lime content, 
the gradual crystallisation of a fibrous material is 
observed. The exact nature of these crystals is not 
known, but their optical properties suggest that they 
may be a lime silicate. Sections cut through silica 
linings are particularly interesting, since different 
parts of the lining are at different temperatures, and 
the long soaking period and steep temperature gradient 
through the lining cause the formation of zones of 
cristobalite, tridymite, and unaltered quartz. The 
extent of these zones agrees essentially with that cal- 
culated from the known inversion temperatures. 

The Lining Top.—Various users have different 
ways of finishing the top of the lining in coreless 
induction furnaces. In some cases, the liner is made to 
come above the level of the top of the coil. Other 
workers make use of a heavy iron ring which fits on 
top of a shorter liner, whilst, in some cases, the lining 
is finished off by moulding a top from a mixture of 
lining material and a strong solution of silicate of soda. 
The main requirements of the lining top are: (1) It 
must be strong enough to stop in position, and even 
to be used as a fulcrum for the tools used in levering 
the charge. (2) It must not flux or crumble seriously 
when the molten charge is poured over it. (3) It must 
make a good joint with the main lining. 

If a material is to be rammed damp, and must not 
crumble or flux at any temperature up to the maximum 
to which it will be exposed, then it should possess a 
high tensile strength over the whole working range of 
temperature. The tensile machine previously described 








by the authors* was designed to determine the stability 
ranges of various bonds, such as silicate of soda, with 
a view to their use in lining tops. It was found that 
magnesia, crushed silica-brick, or firebrick, when 
bonded with silicate of soda, gave a material possessing 
high strength up to the fluxing point. Although the 
addition of silicate of soda lowered the hot strength— 
that is, the temperature of failure under a given load 
—the reduction was not great enough to prevent its 
use in a lining top. In certain cases where difficulty 
was met with in making a sound joint between the top 
and main lining, the use of an acid top on a basic 
lining was found useful. 

Future Developments in Induction-Furnace Linings.— 
If a lining lasts sixty runs—that is, about a week— 
then any further small increase in lining life is not 
particularly useful, since it is convenient to reline the 
furnace at the week-end. Such linings are now available 
for the melting of ordinary steels, but with certain 
alloy steels—for instance, high-manganese steels—or 
when refining with highly corrosive slags is attempted, a 
great reduction in lining life occurs. Thus, one basic 
lining material, which was expected to do about forty 
melts on ordinary steels, only survived four melts under 
the severe conditions imposed by refining experiments. 
For such work more resistant linings are required. 
The factors which will tend to increase the durability 
of linings and on which experimental work is in progress 
are summarised in the following paragraphs. 





Fic. 6. Zonet IMMEDIATELY BEHIND 


Siac Facer. xX 70. 


A reduction in the permeability of the material 
might be achieved either by better grading or by 
obtaining a higher sintering temperature. Increasing 
the hot strength of the material may be attained in 
three ways, namely, by the use of a bond, by the 
crystallisation of the material giving a continuous 
network of crystals, and by heating two materials 
together to form a compound which acts as a bond. 

The Use of a Bond.—In such cases, the strength of the 
lining is determined by the viscosity of the bond at a 
given temperature, and an increase in the stability 
range of the lining can only be obtained by the use of a 
more refractory bond. 

The Crystallisation of the Material, giving a Continuous 
Network of Crystals—This always occurs in silica 
bricks, the bond in silica brick being viscous at the 
working temperature. Magnesite does not appear to 
show this intercrystallisation of the grains, but is 
held together by the natural bond which acts as a non- 
refractory cement. Thus, a rod of Austrian magnesite 
will break when heated to about 1,400 deg. C. under a 
load of 15 lb. per square inch, whereas a silica brick, 
under the same conditions, does not fail when heated 
to 1,500 deg. C. Electrically-fused magnesite, however, 
does stand 1,500 deg. C. under these conditions, and it 
is possible that intercrystallisation occurs. The higher 
the sintering temperature obtainable in making the 
lining, the greater is the chance of the occurrence of 
crystallisation. 

Heating Two Materials together to Form a Compound 
which Acts as a Bond.—Magnesia and alumina may be 
heated together to give spinel. Such a reaction might 
result in the formation of a body of great hot strength. 
In the case of the magnesia-zircon work already 
described} the resulting mineral is much less refractory 





* Paper read before the Ceramic Society, 1930. 
+ Rees and Chester, 7’rans. Ceramic Soc., vol. xxix, page 
309 (1930), and ENGINEERING, vol. cxxx, page 10 (1930). 








than either of the constituents, and consequently its hot 
strength is low. 

It will be seen from the above that great improve- 
ments might be expected with higher burning tem- 
peratures. Unfortunately, the heat treatment to which 
the lining is subjected when using the Rohn method is 
limited by the melting point of the liner, although 
an increased sinter may be obtained either by holding 
the liner at a high temperature for some time before 
allowing it to split, or by keeping a molten charge in 
the lining for a considerable time. 

There are two other ways of getting a better burnt 
lining, namely, by radiation with a graphite core, or by 
the use of pre-burned refractory shapes. The former 
method is limited to furnaces, the frequency of which 
is high enough to induction-heat such a core. Experi- 
ments are now in progress on the use of shaped, tongued- 
and-grooved bricks of both burned and unburned mate- 
rials for the building of linings. The rapid rate of heating 
and the steep temperature gradient will impose a very 
severe strain on pre-burned materials, and spalling may 
be troublesome, but this may be overcome to some 
extent by the greater ease of patching. If the use of 
shaped bricks proves successful, the problem of the 
lining top might be solved in the same way. 

The use of pre-burned bricks would simplify the 
problem of making linings for low melting point metals, 
where the temperature obtained by melting-out a 
jiner of the same metal is insufficient to produce the 





Fig. 7. 
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degree of sinter required. The use of such shapes would 
also be applicable to the lining of induction-heated 
ladles, where the use of the Rohn method would be 
difficult, if not impossible. The continued study of 
the problems presented by the refractory linings of 
induction furnaces will not only be of use to the 
metallurgist, but' will increase the information available 
with regard to the behaviour of refractory materials 
at high temperatures and under very severe conditions. 








MarKET FoR Hanp Toots In Ecuapor.—United 
Kingdom firms interested in the export of hand tools to 
Ecuador can obtain a copy of a report on the subject 
on application to the Department of Overseas Trade, 
35, Old Queen-street, London, 8.W.1, quoting reference 
number A.X. 10,919. 





Tormanc SreeLt.—Messrs. The United Steel Com- 
panies, Limited, 17, Westbourne-road, Sheffield, inform 
us that their associated company, Messrs. Samuel Fox 
and Company, Limited, Stockbridge, near Sheffield, 
have recently put on the market a special alloy steel, 
suitable for the motor-car and general engineering in- 
dustry, similar to nickel steel, but more easily machined. 
The steel, which is known as Tormanc, has been specially 
developed to fill the gap between ordinary carbon steel 
and the more costly nickel steels. It is stated to forge 
well, and to be particularly suitable for the manufac- 
ture of high-tensile bolts. In the normalised condition, 
the maximum stress value of the steel is given as 
40-45 tons per square inch; the yield point as 24-30 
tons; the elongation, on 2 in., as 30-27 per cent.; and 
the Izod value as 60-40 ft.-lb. Corresponding figures for 
the material in the oil-hardened and tempered condition 
are: maximum stress, 42-54 tons per square inch ; 
yield point, 30-40 tons; elongation, on 2 in., 28-20 per 
cent. ; and Izod value 70-30 ft.-lb. The tests, in each 
case, were carried out on a 1}-in. diameter bar. The new 
material was selected for the construction of the mast 
of Shamrock V, Sir Thomas Lipton’s racing yacht. The 
mast is 160 ft. high, and has been made from welded 
plates of Tormanc steel. 
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| ‘* ENGINEERING ” ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification is not 

illustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office Sales 
nch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the nye _ of 1s. F 





The date o; advertisement of the yptance of a Compl 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “‘Sealed”’ is appended. 

— may, at any time within two months from the date of 

advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


HYDRAULIC MACHINERY. 


339,298. Silica Gel, Limited, of London, and 
S. K. Andersen, of London. Valves. (6 figs.) 
July 5, 1929.—The invention relates to apparatus for 
controlling the lateral opening in the wall of a large- 
size conduit and the outflow of fluid therefrom. 10 is 
the shell of a cylindrical absorber and 11 a rectangular 
gas-supply conduit communicating therewith by an 
opening 12 in the wall of the conduit, and a rectangular 
branch 13. The opening 12 is closed by a rectangular 
plate 14 seated upon a rectangular valve casting 15. 
The plate 14 is pivoted on the extremity of a rod 16 











passing through the outer wall of the conduit 11. The 
rod 16, in moving to the position shown by the chain- 
dotted lines, brings with it the plate 14, which, as it 
moves from the seating 15, engages two stationary 
abutments 18 projecting from the conduit wall and is 
thereby tilted to the chain-line position. In this posi- 
tion, the plate 14 acts as a deflector in the conduit 11 to 
deflect gas flowing therein through the outlet opening 
12. The deflector 14 is guided by strips 19 secured 
to the inside of the conduit wall. (Sealed.) F 


STEAM ENGINES, BOILERS, &c. 


336,995. W. A. Smith, of Westminster, and 
R. J. Glinn, of London. Soot Blower. (8 Figs.) 
July 23, 1929.—In the soot-blowing apparatus shown, 
a control valve 1 is interposed in the compressed-air 
supply conduit to a blower head 2, and a piston 3 is 
connected to the valve to open it in opposition to the 
action of a spring 4. The chest 6 has an inlet branch 7 


link 20 of which the upper end is connected to the 
free end of a pawl lever 22 pivoted at 23 coaxially with 
the blower head and carrying a pawl 24 which engages 
a ratchet whee! 25 secured to the blower tube 2! which 
rotates within the blower head 2. The underside of 
the piston 3 and the underside of the valve 1 are exposed 
to the compressed-air supply pressure in the chamber 27, 
the piston being of larger area than the valve. In 
operation, when compressed air is supplied to the chamber 
27, pressure builds up until the load on the underside 
of the piston 3 is sufficient to overcome the resistance 
of the spring 4 plus the load on the underside of the 
valve disc 1. As the piston rises, the valve is opened 
and air admitted to the blower tube 21, which is at the 
same time partially rotated through the train 15, 16, 
20, 22. The blast of air continues through a range of 
pressure consistent with efficient cleansing until the supply 
pressure in the chamber 27 drops sufficiently to allow 
the spring 4 to restore the piston and valve to the initial 
position. Blowing is thus continued in a series of pulsa- 
tions until the full working are of the blower tube is 
traversed, at which point the compressed-air supply 
is cut off. (Sealed.) 


339,314. Shell-Mex, Limited, of London, I. Lub- 
bock, of London, and J. R. Joyce, of London. 
Oil-Fuel Burners. (4 Figs.) September 5, 1929.— 
The invention relates to oil-fuel burners through which 
heated oil is circulated when the burner is shut down, 
in order that the oil, when the burner resumes opera- 
tion, shall be ready for ignition. 1 is a burner jet 
body having a nozzle feed passage 2 formed in a boss 3, 
the passage 2 opening to discs 4, 5 having orifices arranged 
to impart a whirling motion to the fuel forced thereto. 
6 is an annular chamber which is formed between the 
boss 3 and inner surface of the jet body 1, and opens into 
an oil-intake chamber 7, to which oil is supplied through a 
pipe 8 from an oil-fuel reservoir 9 directly secured to the 
draught pipe 32. 10 is an electrical immersion heater 
and 11 an immersion controlling thermostat. The 
chamber 6 is connected by a second pipe 12 to the reser- 
voir at a lower point than the pipe 8. The heated oil 
can thus circulate from the reservoir 9 to the intake 
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connected to the compressed-air supply, and an outlet 
branch 8 connected to & neck 9 of the blower head 2. 
The piston 3 works in a chamber 10 and its piston rod 
11 extends through the cover. The upper end of the 
piston rod 11 is connected to one arm 15 of a double- 
armed lever fulcrumed at 17. The upper end of the 
valve stem 13 is connected at 18 to the arm 16, the 
free end of which is pivoted to the lower end of a 
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| 

| chamber 7 and annular passage 6 and back to the reservoir 
| 9, the circulation being set up by the thermo-syphon 
action due to the heating of the oil in the reservoir. By 
this means, the heat of the oil is conserved up to a point 
closely adjacent the jet, and even if the burner starts up 
after a long inactive period, the oil passes to the jet at a 
temperature such as to ensure ignition. The supply 
ofoilto the discs is regulated by a needle valve 13, mounted 
on astem 14, which is connected to a piston 15 subjected to 
the pressure of the oil, the piston being urged by a spring 16 
to tend to close the valve. Should the oil pressure drop 
below a certain value, the passage 2 will be automati- 
cally closed, and when the pressure rises, the passage 
will be automatically placed in communication with 
the supply chamber 7. The fuel issuing from the burner 
is ignited by an electric spark, which forms between two 
electrodes 30 carried by supports 31 secured to a cylin- 
drical open-ended casing 32 in which the burner is 





arranged. To clean the electrodes, a wiper 34 pivoted 
at 35 is connected by a link 36 pivoted to an arm‘37, 
which is secured to the rod 14 whereby, when the piston 
15 moves, the wiper moves between the electrodes to 
clean them. The casing 32 forms an air-supply conduit. 
(Sealed.) 


341,212. Babcock and Wilcox, Limited, of 
London. Superheater. (5 Figs.) November 26, 
1929.—In this invention, the superheater has return bends 
for connecting the ends of tubes that may be parallel 
to each other. The tubes are bent at one end, and 
the other ends are connected by return bends 18, which 
are supported by a baffle 12 of the boiler. Each fitting 
18 is Y-shaped, and has two parallel branches, 21 and 
22, that are connected to the ends of the superheater 
tubes by electric butt resistance welding. The end 24 of 
the fitting 18 is round, and is threaded internally from 


the end at 25. A tapered plug seat 26 is provided beyond 
the threads 25. A threaded screw plug 27 fits the end 
24, this plug having holes 28 which form grooves in the 
circular recess 28! into which the end of a special tool 
may be inserted for removing the plug 27. The holes 
28 are drilled entirely through the plug 27 in order to 
disclose any leakage that may take place between the 
valve 29 and its seat 26. Threaded holes 30 extend a 
short distance into the valve 29 to enable screw bolts to 
be inserted for removing the valve and for grinding it 
on to its seat in case of leakage. (Accepted, January 21, 
1931.) 


MISCELLANEOUS, 


335,922. I. L. Bramwell, of Birtley, C. W. H. 
Holmes, of Low Fell, and The Birtley Iron Com- 
pany Limited, of Birtley. Air Filters. (2 Figs.) 
March 26, 1929.—The invention relates to air filters. 
A suction fan applied to the top a of the apparatus sucks 
dust-laden air from an inlet trunk by way of parallel 
branches, in each of which a filtering apparatus consisting 
of a series of bags b is placed. The filter bags in the form 
of long tubes are arranged vertically, their lower ends 
being open as intakes for the dusty air, but their upper 








(535, 922) 


ends are closed. The upper ends of the bags are attached 
to a suspended frame c, supported by balance weights d 
and springs e. The frame c is raised or lowered by a 
winch f. When the filter is in operation, the whole weight 
of the bags b and frame c is supported by the balance 
weights d and springs e and the winch is permitted to 
stand with its rope slack. The filter bags b are contained 
in a casing g having an air inlet ¢ and dust-discharge 
outlet 7. This outlet is formed at the base of a conical 





part k, in which there is an internal cone J. (Sealed.) 


END OF THE ONE HUNDRED AND THIRTY FIRST VOLUME. 
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Fraser Patent Vertical 


UICK QTEAMING 


WATER TUBE BOILER. 
FRASER & FIRASER, | [p., 
QPURR, [NMAN- 


BROMLEY -BY-BOW, 
& CO., LTD., 


Manufacturers of Comple te Steam Generating Plants, 

Lancashire and Economic Boilers—Chemical Plant, 

Unit Sectional Steel Tanks,Struc tural and Plate-w ork 
(Since 1863.) 


WAKEFIELD. 


Reputation based upon quality and Sirst-class_ 
workmanship. 5962 


rpihe Mitchell Conveyor and 


TRANSPORTER CO., LTD., 
CONTRACTING ENGINEERS. 





DESIGNERS and BUILDERS 
of 
all classes of HANDLING MACHINERY. 


Atlantic House, 
45-50, Holborn Viaduct, 
London, E. C.1. 


Telegrams: ‘‘ Micontraco, Cent, London.” 


Telephone: Holborn 2822. 2418 





Patent 
Cee’ 8 Hydro-Pneumatic Ash Ejector. |; 


Great saving oflabour. Nonoise. Nodust. No 
dirt. Ashes discharged 20 ft. clear of vessel.—Apply 
F. J. TREWENT & PROCTOR, LtD., Naval Archi- 
tects and Surveyors, 43, Billiter Bldgs., Billiter St., 
London, E.C. Od 4835 





75+ 75+ 
THOMAS HUNT & SONS, 


132, Bridge Road West, BATTERSEA, S.W.11. 


Have been making special 
machinery and parts and 
carrying out repairs for 
OVER 7% YEARS. 


75+ 75+ 
Locomotives, 


i ie 
Specification and Workmanship equal to 
Main Line Locomotives. 
R. & W. HAWTHORN, LESLIE & CO., Ltp., 
ENGINEERS, NEWCASTLE-ON-TYNE. 6117 


(cranes. All types. 


GEORGE RUSSELL & CO., LTD. 
Motherwell. 


Petter QO! and Petrol 
Fzgines 


Sizes 1} to 400 B.H.P. 
PETTERS LIMITED, 


LONDON: 7538, Queen Victoria St., E.C.4. 
Works: YEOVIL, England. 3903 


Fi ward Rushton, 


Son 
AND KENYON 
AUCTIONEERS, VALUERS, AND FIRE LOSS 
ASSESSORS OF MILLS, WORKS and 
MACHINERY OF ALL KINDS. 


13, NORFOLK STREET, MANCHESTER. 


Tele. No.: 8895 City and 8896 City. (Estab. 1855.) 
Telegrams: **Rushtons, Auctioneers, Manchester,” 
and 21, Richmond Terrace, Blackburn. 6229 


S.T.C. TUBES 
Large Stocks of all sizes 
in Gas, Steam or Water 


THE SCOTTISH TUBE CO., LTD., 
34, ROBERTSON STREET, GLASGOW. 


6119 








5939 
See our half-page advertisement, page 65, June 19. 





&CO., LTD. 
GLASGOW. 


VY ARRO 


PASSENGER AND CARGO STEAMERS. 


SHALLOW DRAFT VESSELS. 
6121 


Davin BROWN 


& SONS (HUDD.) LTD., HUDDERSFIELD. 
High-class Machine-cut 


(FEARING 


of every description. 


6251 





pre Glasgow Railway 


Engineering Company, 
‘GOVAN, GLASGOW. Lr. 
London oo —- —— S.W. 


FACTUR 
RATLWAY CARIIAGE, WAGON & TRAMWAY 


CARRIAGE & WAGON IRON WORK, also 
CAST STEEL AXLE BOXES. 6228 


RAILWAY AND TRAMWAY ROLLING STOCK. 


urst Nelson & Co. L{4- 


THE GLASGOW ROLLING STOCK AND PLANT WORKS, 
MOTHERWELL. Od. 3383 


Qipencer-Ponecourt _ Patent 


WASTE HEAT BOILERS, 1994 
Broadway Bldgs., Broadway, Westminster, S.W.1. 
MANUFACTURERS OF 
a CARRIAGES & WAGONS 
Chief Offices: 129, Trongate, Glasgow. 
Registered Offices: Clutha House, 10, Princes St., 


P & W. MacLellan, Ltd., 
EVERY DESCRIPTION 
Westestnster, &- Wt, Od 8 8547 








CLUTHA WORKS, GLASGOW. 
RAILWAY IRONWORK, BRIDGES,ROOFING, &c. 


GOLD MEDA L—I NVENTIONS EXHIBITION-AWARDED 


[eckhams’ Patent Suspended 


WEIGHING MACHINES—EAST FERRY 
ROAD ENGINEERING WORKS COMPANY, LTp., 
LONDON, E.—Hydraulic Cranes, Grain Elevators, &c. 

See illus. Advt. last week, page 58. 6022 





Hylectrical Capping and Casing 
6to8ft. lin. at 4s. 6d. 100ft.; 500 ft. at 
4s.; 1,000 ft. at 3s. 10d. on rail; 1} in. at 6d. extra; 
Timber, Joinery, Building Materials (home or 
eagerly —JENNINGS, 212, Pennywell, Bristol. 


Hoisting (jrabs. 


FELLOWS 8 BROS., LtD., 
CRADLEY HEATH, STaFrs. 


W ; W ard | td. 
avy 44 in. by 15 in. Three- 
throw icecesh PUMPS, approx. 2,800 
lbs. pressure; driven by 480-volt motor. 
SCRIVEN HORIZONTAL GIRDER BENDING & 
STRAIGHTENING PRESS, arranged for motor- 


drive, without motor. Main Head 7 ft. 2 in. long 
by 18 in. deep. Base 10 ft. 2 in. long by 4 ft. 2in. 


wide. 

BERRY VERTICAL HYDRAULIC PRESS, 48 in. 
gap, 13 in. ram; 36 in. daylight, with 7 in. dia. 
Horizontal Flanging Ram. 

HOLLINGS & GUEST 24 in. by 6 in. TWO- 
THROW HYDRAULIC PUMPS, 1 ton pressure. 

No. 6 ‘* Whitaker-Arrol” CRANE TYPE STEAM 
NAVVIES, 2 cubic Me? capacity; separate 
slewing engines ; 125-Ibs. W-P. 

Nineteen M.8S.C. TYPE SIDE TIP WAGONS, each 
4} cubic yard capacity; 4 ft. 8} in. gauge. 

Four BABCOCK: LAND-TYPE WATHR-TUBE 
BOILERS, each of 6182 square feet heating surface, 
insured at 165 Ibs. per square inch working 
pressure. 

New COCHRAN BOILER, 12 ft. 3 in. high by 5 ft. 
6 in. diam., working steam pressure 100 lbs. per 
square inch. 

PRESSURE RECEIVERS, 24 ft. by 4 ft. 6 in., 
hydraulically tested to 300 Ibs. per square inch. 


Ask for ‘‘ Albion ’”’ Machinery Catalogue. 
ALBION WORKS, 3938 SHEFFIELD. 


, RoturBo 


SINGLE AND MULTI STAGE CENTRIFUGAL 
PUMPS FOR ALL PURPOSES. 


PATENT “NON-CLOGG” SEWAGE PUMPS. 
SELF PRIMING PUMPS. 
ELECTRICAL MACHINERY. 


WOLVERHAMPTON. 





9158 





6270 





STEWARTS axv LLOYDS Lrp 


GLASGOW. BIRMINGHAM LONDON. 
IRON & STEEL 


TUBES & FITTINGS 


AND 


STEEL PLATES. 


See Advertisement, page 46, June 19. 


W4YGoop one 





Lifts 


6178 


54 & 55, Fetter LANE, LONDON, E.C.4. 
and Principal Provincial Cities and Abroad. 


Jy. & EK. HA. LTD., 


ENGINEERS, DARTFORD, KENT. 6246 
REFRIGERATION FOR’ BOTH 


Lanp & MARINE PuRPOSES. 


London Office: 10, St. SwiTHINn’s LANE, E.C.4 
Tele.: Dartford 201, Mansion House 7336. 








OFFICES, 
IGNIFIED NEW 
BUILDING 


IN THE HEART OF THE 
ENGINEERING and TRANSPORT CENTRE. 
ABUNDANT NATURAL LIGHT 
AND ALL MODERN CONVENIENCES. 


REASONABLE “ ALL-IN ” 
RENTS. 


Apply Letting Office on Premises. 
52, GROSVENOR GARDENS, S.W.1 
(opp. Victoria Stations). 
Telephone: Gerrard 3917. 


EX GINEERS—We Offer you 
the finest and most complete book on 
Engineering Careersever compiled—absolutely FREE 
ofcharge. This book contains 180 pages of invaluable 
information and advice. It also agra” details 
of B.Sc., A.M.I.C.E., A.M.I.Mech.E., A.M.I.E.E., 
A.M.LA.E., A.M.LStruct. E., M.R. San. I., L.1.0.B 
F.S.I., G.P.O., C.&G., etc., Exams., outlines home- 
study Courses in all branches of Civil, Mechanical, 
Electrical, Motor, Wireless, Aeronautical and 
“*'Palkie”’ Engineering, and explains the unique 
advantages . -_ special PET | ae 
ALONE GUARANTE 


“NO "PASS—NO FEE. 


You owe it to yourself to read our Handbook. Send 
to-day, stating branch or subject of most interest. 


BRITISH INSTITUTE OF 


ENGINEERING TECHNOLOGY, 
23, Shakespeare House, 29/31, Oxford parse 8 
921 


6390 





THE GLASGOW ROLLING STOCK AND PLANT WORKS. 


i= Nelson & Co., Ltd., 


BuildersofRAILWAYCARRIAGES, WAGONS 
ELECTRIC CARS AND EVERY OTHER DESCRIPTION 
OF RAILWAY anD TRAMWAY ROLLING STOCK. 

Makers of WHEELS and AXLES, RAILWAY PLANT, 
ForGines, SMITH WORK, IRON & Brass CASTINGS. 
PRESSED STEEL WORK OF ALL KINDS. Od 3382 





Reg. Office and Chief Works: Motherwell. London 
Office: 32, Great St. Helen’s, Bishopsgate, E.C.3. 


Peter Brotherhood, L.- 


PETERBOROUGH. 


STEAM ENGINES AND TURBINES, 
GAS AND OIL ENGINES, 
AIR COMPRESSORS. 
REFRIGERATING PLANT. 


See Advertisement, Page 37, June 12. 


Jobn Bellamy, | imited 


MILLWALL, LONDON, E. 1216 
GENERAL CONSTRUCTIONAL ENGINUEES. 


Boilers, Tanks & Mooring Buoys 


STILLS, PETROL TANKS, AIR RECEIVERS, STEEL 

CHIMNEYS, RIVETTED STEAM AND VENTILATING 

PIPES, HOPPERS, SPECIAL WORK, REPAIRS OF 
ALL KINDS. 


6066 





Riveted Steel Plate Work. 


Steam Jacketed Pans, Water and Gas Mains, 
Steel Chimneys, Tanks, Stills, Creosoting Plant. 


_— London, E.14. 


lectric Welding and Engin- 

‘4 EERING BUSINESS FOR SALE. Going 
concern. Good Profits. Suit an Engineer. £2500. 
Freehold Property, including house ‘and works on 
lease or purchase, in Kent.—Address, J 41 Offices 


of ENGINEERING. é: at: : 
British Patents 202319, 
214647, 221826, 


219708, 154609, 277657, 
315422 and 338096 relating to Hubs for cycles, are 
FOR SALE or Licence.—Apply to S. SOKAL, 
Chartered = Agent, 1, Gt. James Street, 
London, W.C.1 H 945 


DERBYSHIRE EDUCATION COMMITTEE. 


CHESTERFIELD TECHNICAL COLLEGE. 
Principal—W. R. PARSONAGE, B.Sc., M.I.Mech.E. 


Full-time Lecturer, with 

good qualifications, to take charge of the 
Electrical Engineering Department, is REQUIRED 
from the beginning of the Autumn term. Salary 
in accordance with the Burnham Award, together 
with an addition of £25 for post of special responsi- 
bility. Further particulars and a form of application 
may be obtained from, and must be returned to, 
The Principal, Technical College, Chesterfield, not 
later than July 11th, — 6 

P. FEEK, 


"aaa of Education. 
C — Education Office, 
Derby. _IF19 


‘ial College. 


NEWCASTLE-UPON-TYNE. 
(In the University of Durham.) 


Courses for the pass Degree of B.8c. and the 
Honours Degree of B.Sc. ip Mechanical, Marine, 
Civil or Electrical Engineering, Mining, Metallurgy 
or Naval Architecture. The curricula of the Pass 
Degree and the Honours Degree normally occupy 
periods of three and four years respectively, but 
candidates presenting evidence of sufficient. previous 
training may be allowed to proceed to either Degree 
after two years’ residence. 


The Engineering Laboratories have recently been 
extended, and all Departments _ equipped for 
advanced tutorial and research work. 


Full particulars of the Courses may be had on 
application to 


THE REGISTRAR, 


Armstrong College, 
Newcastle-upon-Tyne. 
6070 


MARRYAT- gcorT 


Lifts 


MARRYAT & SCOTT, LTD., 
75, CLERKENWELL ROAD, E.C.1, 


6250 
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P reparation for Examinations. 
E —Mr. A.J. ANIDO, B.Sc., A.C.G.I., specialises 
in the personal preparation of Candidates for all the 
examinations held by the Institutions of Civil 
Mechanical and Electrical Engineers. Evening and 
Correspondence work arranged.—60, Chancery Lane, 
W.C. Telephone : Holborn 57 76. a ersae ce 109 
( )xford Correspondence College 

Beaumont H’se, Oxford.—B.Sc.(Eng.) A.M.1.C.E. 
A.M.1.M.E. also Elec.,Struct.,Aero.,Auto.andMar.Eng. 
Exams. 50 Tutors. Individual attention. Low Fees. 


eriot-Watt College, 
EDINBURGH. 
DEPARTMENTS OF 
aeaerenesn: poem 


D 
ELECTRICAL ENGINEERING. 
Mechanical Engineering : 
PROFESSOR A. R. HORNE, O.B.E., 
B.Sc., M.I.Mech.E., A.M.I.C.E. 
Electrical Engineering : 
PROFESSOR F. G. BAILY, M.A., M.I.E.E. 
FULL TIME DAY DIPLOMA COURSES 
leading to professional recognition. 
Classes commence 12th October. 
Full particulars from the College. 
J. CAMERON SMAIL, O.B.E., Principal. . 
18 


N ozthampton Polytechnic 
INSTITUTE, 
St. John Street, London, E.C.1. 


Full-time Courses in 


ENGINEERING 


are provided as follows :— 
MECHANICAL 
CIVIL 
AERONAUTICAL 
ELECTRICAL, and 
ELECTRICAL COMMUNICATION. 
The Polytechnic is an Institution of the University 
of London, and courses are arranged to prepare 
Matricuiated students for the B.Sc. (Engineering) 
Degree of the University. 
Entrance examination Wednesday and Thursday, 
15th and 16th July, 1931. 
For Prospectus apply to 
THE PRINCIPAL. J 33 


I.G.B. 


CORRESPONDENCE 
COURSES 
FOR THE PROFESSIONAL 
EXAMINATIONS 


(A.M. Inst.C.E., A.M.I.Mech.E., A.M.I.E.E., etc.). 


Judge of the signal success of T.I.G.B. training 
from the excellence and consistency of T.1.G.B. 
students’ results during the past three years :— 

Over 90% Passes at the A.M.Inst.C.E£., 
A.M.I.E.E., B.Sc. 
Lond, Univ.), etc., examinations held 
uring 1928, 1929 and 1930. 


THEREFORE, FOR A SAFE EXAM.-PASS, 
ENROL WITH THE T.1.G.B. 


Write to-day for ‘The Engineer’s Guide 

- To Success,” 128 Free, containing 

- the widest selection of engineering courses 

in the world, and mention the branch, 

t or 7 that interests you. 

he T.1.G.B, guarantees training until 
successful for the one fee. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN, 


78, Temple Bar House, London, E.C.4. 
(Founded 1917.) 


(Sorrespondence (Houzses 
OF 


PREPARATION 
FOB THE 


KE xaminations 

AA oor tus 

INST. OF CIVIL ENGINEERS. 

INST. OF MECHANIOAL ENGRS. 

INST. OF STRUCTURAL ENGRS. 

UNIVERSITY OF LONDON, &c. 
ARE PERSONALLY CONDUOTED BY 


Mr. Trevor W. Phillips, 


B.8c., Honours. Engineering, London University, 
Assoc.M.Inst.C.E., A.M.I.Struc.E., M.R.S.L., 
F.R.S.A., Chartered Civil a &e. 

For full particulars and advice, apply to:— 
36, DaLz Stazet, LIVERPOOL. 
Loxpon OFriog :—65, CHANCERY LANE, WC. 








TENDERS. 
BENGAL NAGPUR RAILWAY COMPANY 
LIMITED. 


The Directors are prepared to receive 


[lenders for :— 


B 550 STEEL COACHING TYRES. 
Specification and Form of Tender can be obtained 


Fa Sale by Tender.—High- 
CLASS POWER PLANT. Owing to reorgan- 
ization of our Works the following very High-class 
eo GENERATING PLANT is for sale by 
Tender: 
One Belliss and Morcom High-speed Triple- 
expansion Engine, direct coupled to Dick, 
Kerr direct current generator, 500 k.w., 
330 r.p.m.,220 to 240 volts, compound wound, 
One Combe-Barbour High-speed Triple-expan- 
sion Engine, direct coupled to British 
Westinghouse direct current generator, 220 
to 240 volts, 400 k.w. 
Three Lancashire Boilers, each 30 ft. by 8 ft. 
diameter, insured for working pressure of 
200 lbs. peraq. in. each fitted with Ferguson’s 
Patent Superheaters and Turbine Furnaces ; 
Hopkinsons’ mountings 
One W. & H. Allen & Son High-speed Compound 
Engine, direct coupled to one B.T.H. direct 
current generator, 150 k.w., 220 to 240 volts. 
All necessary auxiliary Plant, comprising 
Edwards Dry Air Pump and Condenser, 
Centrifugal Pump, Boiler Feed Pump and 
all steel steam piping. 

Offers for the complete equipment or portions of 
same will be received up to 18th July. The Plant 
can be seen in operation at any time at FALLS 
FOUNDRY, Belfast, and offers should be addressed 
there, to FAIRBAIRN LAWSON COMBE BARBOUR, er 


EGYPTIAN GOVERNMENT. 


[lenders are called for by the 


MECHANICAL DEPARTMENT, MINISTRY 
OF PUBLIC WORKS for the SUPPLY and 
DELIVERY to Government Workshops, Boulaq, 
Cairo, of 4 MARINE DIESEL ENGINES, GEARS 
and ACCESSORIES for COAL BARGES, each 
150 B.H.P. 

Tenders should be submitted direct to the 
DIRECTOR-GENERAL, Mechanical and Electrical 
Department, Ministry of Public Works, Cairo, not 
later than Noon on the 1st September, 1931. 

Copies of the necessary Conditions of Tender, 
Specifications and Drawings, etc., can be obtained on 
application to the Chief Inspecting Engineer, 
Egyptian Government, 41, Tothill Street, 8.W.1, 
against remittance of £1 0s. 6d. per set, which sum 
is not returnable. Copies of these documents are 
also available for scrutiny at the above address. 
Firms on the Continent should apply to the Egyptian 
Consulate in their respective countries for the above- 
mentioned documents. J 44 





THE CHINESE GOVERNMENT PURCHASING 
COMMISSION. 
The Commission are prepared to receive 
Wenders from British Manu- 
facturers for: — 
about 9,000 TONS of STEEL SLEEPERS and 
FASTENINGS. 

Tender Forms, General Conditions and Specifica- 
tions can be obtained at the Offices of the Consult- 
ing Engineers :- 

Messrs. SANDBERG, 
40, Grosvenor Gardens, London, 8.W.1 

A fee of £1, which is not returnable, will be 
charged for each set. 

The Commission do not bind themselves to accept 
the lowest or any Tender, and reserve the right to 
divide and/or reduce the order. 

Tenders on the official forms enclosed in sealed 
envelopes, marked ‘‘ Tender for Steel Sleepers’’ and 
addressed to :— 

THE CHAIRMAN, 

Chinese Government Purchasing Commission, 
21, Tothill Street, Westminster, London, S.W.1, 
must be submitted before Noon on Tuesday, 7th 

July, 1931. 
BY ORDER OF THE COMMISSION. 


THE CHINESE GOVERNMENT PURCHASING 
COMMISSION. 


The Commission are prepared to receive 


r [lenders from British Manu- 


facturers for :— 


SIDE-TIP WAGONS. DIAPHRAGM PUMPS. 


PORTABLE WEIGHING SCALES. TOOL 
HANDLES (Wood). SCREW JACKS. CHAIN 
BLOCK HOISTS. HAND WINCHES. PIPE 
STOCKS AND DIES. TRACK JACKS. STEEL 


REINFORCEMENT BARS, 
BLOCKS. WIRE NAILS. WOOD SCREWS. 
PAINT BRUSHES. CARPENTERS’ LEVELS. 
DRAWING PAPER. SURVEYORS’ MEASURES. 
METALLIC LINEN TAPES. 
Tender Forms can be obtained at the Offices of the 
Consulting Engineers— 

Messrs. FOX & MAYO, 
155, Dashwood House, Old Broad Street, 

London, E.C.2, 

from 26th to 29th inst., between Eleven a.m. and 
One p.m. on each day, or through the post. 
A fee of 2s. 6d., which is not returnable, will be 
charged for each Tender Form. 
The Commission do not bind themselves to accept 
the lowest or any Tender, and reserve the right to 
divide and/or reduce the Tender. 
BY ORDER OF THE COMMISSION. J63 


THE CHINESE GOVERNMENT PURCHASING 
COMMISSION. 


The Commission are prepared to receive 


r I Yenders from British Manu- 
facturers for:— 

BOLT ENDS; GALVD. IRON PIPING; BRASS 
GLOBE VALVES; GALVD. IRON WIRE; STEEL 
CHAIN AND SHACKLES; PAINT; vee 


LINSEED OIL; TURPENTINE; SLEDG 
HAMMERS; PORTABLE RAIL CUTTING 
MACHINE; P.W. TOOLS; GALVD. IRON 


SHEETS; WIRE ROPES; BARS, PLATES AND 
ANGLES; FILES. 
Tender Forms, Specifications and Drawings, can be 


at the Company's Offices, 182, Gresham House, Old | obtained at the Offices of the Consulting Engineers— 


Broad Street, London, E.C. 2, on orafter Wednesday, 
24th June, 1931. 

A fee of 10s. will be charged for each copy of the 
Specification, which is NOT returnable. 

Tenders must be submitted not Jater than NOON, 
on Tuesday, 7th July, 1931. 


Messrs. FOX & MAYO, 
155, Dashwood House, Old Broad St., 
London, E.C.2. 
from 26th to 29th inst., between Eleven a.m. and 
One p.m. on each day, or through the post. 
A fee of 5s. which is not returnable, will be charged 


The Directors do not bind themselves to accept the | for each set of documents. 


lowest or any Tender, and reserve to themselves the 
right of reducing or dividing the order. J 61 


The Commission do not bind themselves to acce 


the lowest or any Tender, and reserve the right 
divide and/or reduce the Tender 





By Order of the Board, 
R. GRANT, Secretary. 


BY ORDER OF THE COMMISSION. 


THE BARSI LIGHT RAILWAY CO., LTD. 


The Directors are prepared to receive 
enders for :— 


16-42 ft. UNDERFRAMES and BOGIES 
for Coaching Stock, 2 ft. 6 in. gauge. 

Specifications and Forms of Tender can be obtained 
at the Company’s Offices, 307, Winchester House, 
Old Broad Street, E.C.3, on or after 24th June, 1931. 
A fee of £1 will be charged for Specifications, which 
is not returnable. 

Tenders must be submitted not later than 14th 
July, 1931, at Noon. 

The Directors do not bind themselves to accept the 
lowest or any Tender and reserve to themselves the 
right of reducing or dividing the order. 

By Order of the Board 
W. A. BROWNE & CO., 


24th June, 1931. Secretaries. 


BOROUGH OF SCARBOROUGH. 
PROPOSED NEW HINDERWELL SCHOOLS. 


The Town Council of Seemann: invite 
Applications from Contractors w ling to 


[render for the Erection of 


the above SCHOOLS. 

Bills of Quantities are now in course of preparation, 
and applications should be made to Messrs. PEARSON, 
SHaw & Son, Quantity Surveyors, Long Acre, 
Bingham, Nottingham, not later than 8th July, ac- 
companied by a deposit of £5 5s., which will be 
returned upon receipt of a bona-fide Tender. 

Plans and Conditions of Contract may be inspected 
at the offices of Messrs. H. CLIFFORD, HOLLIS AND 
Amott, Architects, 34, Paternoster Row, London, 
E.C.4., Messrs. PEARSON, SHAW & SON, Bingham, 
Nottingham, or the Education Offices, Scarborough. 

The Council do not bind themselves to accept the 
lowest or any Tender. 

H. V. WILLINGS, 
Director of Education. J 72 











METROPOLITAN WATER BOARD. 
DISPOSAL OF SURPLUS PLANT. 
The Metropolitan Water Board invite 


[renders for the Purchase and 


REMOVAL of the following SURPLUS 
PLANT in the Sunnyside Engine House at their 
Hampton Works, Upper Sunbury Road, Hampton- 
on-Thames :— 

Four Babcock & Wilcox Water tube boilers. 

One Babcock & Wilcox Economiser. 

One Fan and Fan Engine, 

All steam and blow-down piping inside the 

boiler house. 

Two Compound Steam Engines, driving centri- 
fugal pumps, ether with condensers, feed 
and air pumps, all steam piping and one spare 
erenkshaft. 

The Plant may be inspected at the above-mentioned 
works between the hours of Ten a.m. and Four p.m. 
(Saturdays Ten a.m. and Twelve noon) on application 
to the Resident Engineer. 

Forms of Tender, containing particulars of the 
plant and conditions of sale, may be obtained from 
the Chief Engineer by personal application at the 
ofiices of the Board (Room 155), or upon forwarding 
a stamped addressed sack envelope. 
Tenders enclosed in sealed envelopes, addressed to 
the Clerk of the Board and endorsed ‘‘ Tender for 
Surplus Plant,” must be delivered to the offices of the 
Board (Room 122) not later than Eleven a.m. on 
Friday, 17th July, 1931. 

The Board do not bind themselves to accept the 


highest or any Tender. 
G. F. STRINGER, 


Clerk of the Board. 
Offices of the Board, 
173, Rosebery Avenue, E.C.1. 
23rd June, i931. J 65 








APPOINTMENTS OPEN. 


IMPERIAL COLLEGE OF 
SCIENCE AND TECHNOLOGY. 


cITY AND GUILDS (ENGINEERING) 
COLLEGE. 


DEPARTMENT OF CIVIL ENGINEERING 


AND SURVEYING. 
A Pplications are Invited for 
the APPOINTMENT of DEMONSTRATOR 

in Civil Engineering and Surveying, City and Guilds 
(Engineering) College, commencing 1st September, 
1931, or as soon as possible thereafter. Salary, £250 
per annum, with option of membership of Federated 
Superannuation System for Universities. Applicants 
should have practical experience in Surveying. 

Applications should be made by 15th July,.1931, 
to the SECRETARY TO THE DELEGACY, Cit 
and Guilds Se College, Exhibition Road, 
South Kensington, 8.W.7, from whom further 
particulars may be obtained. 





EXECUTIVE COMMITTEE, 
ADEN SETTLEMENT, ADEN. 


pplications are Invited from 
ualified and experienced men for the post 
of WATER AND DRAINAGE ENGINEER for 
the construction and working of the Water and 
Drainage Schemes in Aden. 
Salary Rs. 800 per month (approx.£720 perannum), 
rising to Rs. 1 per month. Starting pay accord- 
ing to qualifications. Free house or Rs. 75 per 
Car allowance Rs. 150 per mensem. 
Original agreement for TWO years, renewable with 
FOUR months’ leave on re-engaging. First-class 
ssage B.I.S.N. Co. 
Applicants, who should have had practical 
experience in design, execution and control of 
Water and Drainage Works, should epply in their 
own handwriting, sending copies of onials 
with recent ph, and stating age, height and 
particulars of th,etc. The Aden climate is not 
unhealthy for persons of average good health. 
Electric lights and fans. 
D. 8. JOHNSTON, -_ 








Lt.-Col., R. 
Chairman, Aden Settlement. 
J 48 





ADMINISTRATIVE COUNTY OF LONDON. 


The London County Council requires 
in September 
in the 


\ Tisitng Teachers 
undermentioned subjects at the Paddington 
Technical Institute, Saltram Crescent, W.9. 

AUTOMOBILE ENGINEERING Grade II. 
Lecture and laboratory, Friday evening. 

ENGINEERING, WORKSHOP MATERIALS 
AND PROCESSES. One evening a week. Candi- 
dates must have a good knowledge and experience 
of and ability to lecture on modern engineering 
machine shop work and production methods. 

Fee in each case 16s. Od. for an attendance of 
about 3 hours. 

Apply, Education Officer (T.1), The County Hall, 
8.E.1 (stamped addressed foolscap envelope 
necessary), for form to be returned by 4th July. 

Canvassing disqualifies. 

MONTAGU H. COX, 
Clerk of the London County Council. 


LEYTON HIGHER EDUCATION COMMITTEE. 


LEYTON TECHNICAL COLLEGE. 
Principa): PERCY J. HALER, M.B.E., M.Sc., 
Mem.Am.Soc.M.E. 


' ° 

anted, a Teacher of Engin- 

eering for Wednesday and Friday Evenings, 

during the Session 1931-32, commencing in Septem- 

ber. Applicants must be well qualified and have 

had experience in teaching. Remuneration, 15s. 
per evening. 

For form of application send a stamped addressed 


envelope to :— 
R. J. GELDART, 
Clerk to the Governors. 








280, High Road, 
Leyton, E.10. J 42 
COUNTY BOROUGH OF EAST HAM 
EDUCATION COMMITTEE. 
TECHNICAL COLLEGE EVENING CLASSES. 
Principal W. H. BARKER, B.Sc., F.C.S. 





pplications are Invited for 

the Posts of TEACHERS of (A) ENGIN- 

EERING DRAWING and (B) MECHANICAL 

ENGINEERING. Preference will be given to 

candidates who have had experience in teaching 
these subjects. 

Form of application (which should be returned 
immediately), together with conditions of appoint- 
ment and scale of salaries, can be obtained from the 
undersigned on receipt of a stamped addressed 


foolscap envelope. 
F. R. THOMPSON, 


Education Office, Secretary. 
Town Hall, 
East Ham, E.6. 
June, 1931. J 67 


RIVER TRENT CATCHMENT BOARD. 
APPOINTMENT OF ENGINEER. 


plications are Invited from 


7 qualified Engineers experienced in River, 
Embankment, Arterial and general Land Drainage 
Works, for the APPOINTMENT OF ENGINEE 
to the River Trent Catchment Board. 

The Person appointed will be required to devote 
his whole time to the duties of the Office, and the 
Appointment will be determinable by three months’ 
written notice on either side. 

The salary will be at the rate of £1,000 per annum, 
and Office accommodation and Staff will be provided. 

Any canvassing will disqualify. 

Applications, stating age, qualifications and ex- 
perience, endorsed ‘‘ Engineer,” and accompanied by 
copies of not more than three recent testimonials, 
must be forwarded to me on or before Wednesday 
the Eighth “ J ou 1931. 

. TWEEDALE MEABY, 


Acting Clerk of the Board. 
Shire Hall, 
Nottingham. 
12th June, 1931. J11 


“MERCHANT VENTURERS’ TECHNICAL 
COLLEGE, BRISTOL. 
Principal—ANDREW ROBERTSON, D.Sc. 


A pplications are Invited for 
the following full-time posts in the Engin- 
eering Department (Day and en oa | Classes). 

1) HEAD OF DEPARTMENT. Salary £500 
to £550, according to qualifications. - Candi- 
dates should possess an Engineering Degree 
of a British University. 

(2) LECTURER in Mechanical Engineering and 


ree 

(3) GRADUATE LECTURER in Electrical 
Engineering (with Physics and Mathematics 
as subsidiary subjects). 

Salary according to Burnham Provincial Tech- 

nical Scale. 

Further particulars and forms of application, 

which must be returned by 7th July, 1931, may be 





obtained from the undersigned. 
W. A. ANDREWS, B.Sc., A.I.C., 
Superintendent. 
M.V.T.C., 
Bristol. J 26 


CROWN AGENTS FOR THE COLONIES. 
COLONIAL GOVERNMENT APPOINTMENTS. 


A Pplications from Quali- 
ed Candidates are invited for the 
following post. 
M/2748. ASSISTANT TOWN PLANNER RE- 
QUIRED by the GOVERNMENT OF NORTHERN 
RHODESIA for a tour of 24 to 30 months’ service, 
with possible extension. Salary £600 per annum, 
rising by annual increments of £30 to £840 per 
annum. Free quarters and passages. Liberal leave 
on full salary. Candidates must have had theoretical 
training and practical experience in the preparation 
of Statutory Municipal Town Planning Schemes for 
new and existing areas, and a knowledge of survey 
and sub-divisional requirements in laying out land 
for building and other purposes. Preference will be 
te to applicants holding the Diploma of the Town 
lanning Institute of Great Britain or of such other 
degree or diploma as may be recognised as its 
equivalent. 
Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifications 





CROWN AGENTS FOR THE COLON 





d experience, and mentioning this pa to THE 
CROWN AGES fas, 4, Mill- 
bank, London, 8.W.1, quoting M/2748. J 62 
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ENGINEERING. 





Mezaser. Required to Control 


Constructional Steelwork Establishment. 
Must have expert knowledge in fabrication of 
materials in workshop, erection on site and produc- 
tion costs, also in negotiating contracts for all classes 
of constructional steelwork.—Address, stating age, 
experience, salary required, and enclose copies of 
testimonials, J 37, Offices of ENGINEERING._ a 


Fr of Oil Engine 


Builders in the South of England, 
REQUIRE 
SHOP MANAGER 


Applicants should be between 25 and 35 
years of age, keen and progressive. 


Only men having a thorough knowledge of 
Machine Tools and methods of Production 
will be considered. 


Address, in first instance, giving full 
particulars and salary required, J 55, 
Offices of ENGINEERING. 


arge Engineering Firm 

REQUIRES YOUNG METALLURGIST with 
Works experience, for development of a process. 
Applicants should be University graduates, and 
state their metallurgical and engineering experience, 
age, salary expected, and supply copies of recent 
testimonials.—Address, J 71, Offices of ENGINEERING. 


Designer Wanted with experi- 


ence on commercial vehicles. Must have 
special experience in getting out designs for low cost 
of production. Give full particulars of training, 
experience, age, and salary required.—Address, J 38, 
Offices of ENGINEERING. 


Fist -class Draughtsman, with 


wide experience in the construction of Ex- 
core and able to work on own initiative, RE- 
ED by Crane firm in the North of England. 
Somes position for suitable man.— Address, 
giving full particulars and salary required, J 35, 
Offices of ENGINEERING. 











SITUATIONS WANTED. 





A» utomobile Engineer, M.I.A.E. 
(age 46), 26 years Lanchester Motor Co., all 
dsoutean resigning Works Managership on recent 
absorption by Combine and closing of B’ham Works. 
Desires 
<4 or 
ffices of 


Sound practical and technical man. 
Administrative Position, development e 
technical representative.—Address, J 74, 
ENGINEERING. 


‘ngineer, Scotchman, Dis- 

engaged, Desires APPOINTMENT. Wide 

CIVIL “% MECHANICAL experience, one Africa, 

Canada, India, America. A ibility, 

control large staff, Works, Office, Field. Go any- 

where. Excellent references. Keen, energetic, loyal 
worker.—Address, J 60, Offices of ENGINEERING. 


])t2ughtsman (27), special ex- 

perience on process plant design, construc 
tional and furnace work, and all-round adaptability, 
Desires Progressive Position.—Address, J 66, Offices 
of ENGINEERING. 


D2ughtsman, age 22, 4 yrs’. 


shop & 2 yrs’. D.O. experience in general 
engineering, plant lay-out, especially paint-grinding 
machinery, ex. refs. Desires Situation.—Address, 
J 75, Offices of ENGINEERING. 























WORK WANTED. 


B.C. Motors Ltd., Walton- 


e on-Thames, Consultants and Designers and 
Manufacturers of internal combustion engines, 
INVITE ENQUIRIES for any description of experi- 
mental or REPETITION MACHINING WORK, 
calling for extreme accuracy and high-class finish. 
On War Office and Air Ministry lists. J 52 











WANTED, &c. 
No. 229201, Thane Projects in and relating to 


Projectors.”” 
The Owner of the above 
Patent is DESIROUS of ARRANGING by 
LICENCE or otherwise on reasonable terms for the 
manufacture and commercial development of the 
invention.—For particulars address in the first 


instance to HERBERT HADDAN & CO., 31 & 32, 
Bedford Street, Strand, London, W.C.2. J 57 


the Prop rietors of the Patent 


No. 21824 ‘* New and Improved Bow Tube 
Film Type Evaporators” are DESIROUS of ENTER- 
ING into ARRANGEMENTS by way of licence 
and otherwise on reasonable terms for the pw 
of exploiting the same and ensuring its full devs Op. 
ment and practical working in this country.— All 
communications should be addressed in the first 
instance to Haseltine, Lake & Co., 7 rt a ¢ 
Buildings, Chancery Lane, London, W .C.2. J4 


The Pro prietors of the Patent 


No. cae , for “Improvements in Machines 
for Ap lying Reinforcements to Bags or the like,” 
— DESIROUS of ENTERING into ARRANGE- 

NTS by way of licence and otherwise on 
peo terms for the purpose of exploiting the 
same and ensuring its full development and practical 
working in thiscountry. Address all communications 
in the first instance to Haseltine, Lake & Co., 28, 
wae Buildings, Chancery Lane, London, 

J 6 


Wanted, Good Second- Sood 


ee PLANT, 200 K.W., 415 
Suction gas or oil, with 
switchboard po tg Must be cue ae and in good 
condition.— Write or Phone GAZES, Kingston-on- 
Thames. J 51 














engineering college library. 








Just Published. 
THE STRENGTH OF MATERIALS 


By S. TIMOSHENKO, Professor of Engineering 
Mechanics in the University of Michigan. Illustrated. 


Vol. I.—Elementary Theory and Problems, 15s. net. 
Vol. II.—Advanced Theory and Problems. 


‘“‘ The work should be of real assistance to advanced and research students and 
to designers dealing with special problems, and should find a place in every 
It is clearly written, the illustrations are satisfactory, 
and the reference to original papers will be of great assistance to those 
prosecuting research.’’—-THE ENGINEER. 


MACMILLAN & CO. LTD. LONDON 


18s. net. 





W.C.2. 











W anted, Oxygen Cylinders, 


100 or ”150 sir Ont capacity, of known 
origin.—Address, J 46, Offices of ENGINEERING. 


Bozize Bar and Screw-Driven 
BORING HEAD WANTED. Bar approxi- 
mately 18 in. to 20 in. diameter, minimum 24 feet 
long, preferably driven by Worm and Wheel. Must 
be in excellent condition.—Full particulars and 
offers to ree 484, SELLS Advertising Offices, Fleet 
Street, E.C.4 J 47 





See also front page. 








PATENT AGENTS. 


ings Patent Agency Ltd. 

(Director, B. T. Aaa C.I.M.E., Registered 

Patent Agent, G.B., +, and Canada). * Advice 

handbook ” and pin Mea en on Patents and Trade 

Marks free. —146a, Queen Victoria Street, London, 
E.C.4. 45 years’ refs. ’Phone: Central 0682 











AUCTION SALES. 


Wheatley KK Pree & Co. 


(ESTABLISHED 1850) 





SPECIALISE IN 
Valuations 
AND 
Sales by Auction 
OF 
Engineering Works and Plant. 


LONDON: 46, WATLING STREET, E.C.4. 


MANCHESTER: 16, ALBERT SQUARE. 6112 








FOR SALE. 


HERBERT 
dD 


HIGH-CLASS 
MACHINE TOOLS 


CHURCHILL 24 in. Heavy Face Grinder, self- 
contained motor drive, travelling table, 
segmental grinding wheel, pump and 
fittings, but minus motor or wheel 
segments. (As new) £475 


LUMSDEN No. 2 Oscillating Tool Grinder, belt 
drive through self-contained countershaft, 
with pump and fittings, remind ed and 
curved lip attachment, minus w! 
py ey el £165 


WESSELMANN High Speed Ball Bearing Drill, 
motor drive on column, with a eglh for 
220V. D.C. with motor-driven puntp, ta’ 
and fittings. § in. capacity. (New) E50 10 


COLLET & ENGELHARD 8ft.0in. Portable = 
Universal Radial, motor driven with 
round base, minusmotor. 3in. diameter 
spindle. (As purchased) £280 


LE BLOND 11in. Heavy Duty Rapid Produc- 

tion Lathe, single pulley, quick change, 

with tool post. 3ft. 6in. between centres. 
(Overhauled) £105 


LANG 24 in. Surfacing, Boring and Screwcutting 
Lathe, variable speed drive, oe 


speed change with taper (Heconditions 
ment. 27% in. swing. Recon itioned) £225 
(OFFERED SUBJECT TO PRIOR SALE.) 


(Less 24% for cash, carriage forward.) 





Ask for a copy of * The Machine Tool 
Buyers’ Guide,’’ No. 37. 


ALFRED HERBERT LTD., COVENTRY. 


hone : ‘ams : 





Telep) Tele 
Coventry 8781 (10 lines). e Tat e, Coventry.” 





WELLINGTON SCHOOL, SOMERSET. 


aluable Electric Plant for 
SALE owing to change in voltage.—For 
details apply SECRETARY, Wellington School, 
Somerset. J 7 





$s TOOL 


TO BE REMOVED 
IMMEDIATELY 
FROM SITE IN LONDON. 


[three Ton Loco. Steam Crane 


by SMITH of RODLEX, New 1923. 4 ft. 
8} in. gauge, Jib 25 ft. Boiler 100 lbs. pressure. 


Three first-class 40 H.P. SIMPLEX PETROL 
LOCOMOTIVES, 4 ft. 84 in. gauge, each fitted with 
a four-cylinder Dorman Internal Combustion Engine. 
Full specification sent upon application. Low 
prices for immediate reply. Lying at Leeds. 


Gro. CoHEN, Sons & Co. Lrp., 


600, COMMERCIAL ROAD EAST, 
LONDON, E.14. 


Tel.: East 6060 (Ext. 12). 
’Grams: “ Cobos,” London. 


Por Sale, 


ESTABLISHED CONSTRUCTIONAL STEEL 


ENGINEERING BUSINESS 


with fully equipped Workshops in 
Johannesburg and East London. 


Important Contracts for Fabricating and Erecting 
have been carried out aJl over South Africa. 

Although business is being carried on in full swing, 
a sale is desired owing to the death of the Founder. 

Consideration would be given to offers for either 
branch, though it should be emphasised that 
maximum efficiency is obtained by operating simul- 
taneously at the Coast and Inland. 

The establishment of State Controlled Steel Works 
makes this an unusually favourable opportunity to 
— a footing in a rapidly increasing industry. 

ull details will be supplied to bona-fide enquirers 


by :— 


E. G. DOWSE = co., 
P.O. Box 2413, 
JOHANNESBURG. 
J50 


ROSS & WALPOLE, LIMITED. 

(In Liquidation.) 
MARINE AND GENERAL ENGINEERS, 
NORTH WALL, DUBLIN. 


Gale by Private Treaty. 


The Liquidator is prepared to consider OFFERS 
for the PURCHASE, by Private Treaty, of the 
ENTIRE UNDERTAKING of the Company, 
comprising Premises, Property, and Goodwill, Plant 
and henge Stock, Loose Tools and Office 
Furniture. The following are short particulars :— 

The Premises are situate at 65, 66, 67 and 68 
North Wall and face the quayside. The property 
has a frontage to the North Wall of 180 feet anda 
depth of 474 feet extending through to Mayor Street, 
which is the northern boundary, and is bounded on 
the west side by New Wapping Street. Three sides 
of the property are, therefore, on public thoroughfare, 
giving a wide scope for choice of entrance. 

The buildings comprise Offices, Stores, Foundry, 
Machine Shops and Forge. The Machine Shops are 
equipped with modern machinery, consisting of 
Lathes, Milling Machines, Power Drills, Presses, 
Steam Hammer, Planing Machine (capable of 
planing a 35-foot length) and all the other plant and 
tools necessary for carrying out repairs to heavy 
machinery and doing general and marine engineerin 
work. The main power is supplied by a horizonta i 
steam engine, but some of the machines are fitted 
with electric motors. 

The property is held on two leases, one for 900 
years from 1857, and the other for 400 years from 
1871, subject to head rents amounting to £148 per 
annum. Part of the property is sub-let at A yoy 
rent of £45. The Poor Law ——e is £42 


For further particulars apply 
° Go tru: TULLOCH, F.C.A., 


7, Dame Street, Liquidator. 
ublin. J 73 





See also front page. 


PATENTS FOR SALE. 
PATENTS AND DESIGNS ACTS, 1907 TO 1928. 


]*: is Hereby Notified that the 


Owners of British Patent No. 233216, for 
‘‘TImprovements in or relating to Carburettors for 
Internal Combustion Engines,” are PREPARED to 
ENTER into NEGOT ATIONS with interested 
parties for the sale of the Patent and other British 
Patents relating to Carburettors, etc.—Communica- 
tions please address to DICKER, POLLAK anpD 
MERCER, Chartered Patent Agents, 20-23, io 


London, E.0.1. 
ritish Patent 273671, “‘Fur- 


naces,” FOR SALE or Livonia. 
CHATWIN & CO., Patent Agents, 253, Gray’s Ta 
Road, London. 


he Proprietors of British 
Patent No. 231179, relating to “Improved 
Electrolytic Manufacture of Iron,” are PREPARED 
to SELL the PATENT or to license British Manu- 
facturers to work thereunder.—Address, BOULT, 
ADE & TENNANT, 112, Hatton Garden, 
London, E.C.1. J 








Prop rietors of British 


The Letters cit No. 284040, dated 26th July, 
1926, for ‘‘ Production of Iron from Iron Ores,” are 
DESIROUS of DISPOSING of the PATENT 
RIGHTS, or of negotiating for the granting of 
Licences to work thereunder.—All enquiries eM 
be addressed to Messrs. MEWBURN, ELLIS & C 

70-72, Chancery Lane, London, W. C2. 5% 49 


ritish Patent 194457, ‘‘Dress- 


ing Foundry Sand and Moulds tor Mass Cast- 
ing,” FOR SALE or Licence.—CHATWIN & CO., 
253, Gray’s Inn Road, London. J 53 


l%he Proprietors of British 

Patent No. 238237 are PREPARED to SELL 
the PATENT, or to license British Manufacturers 
to work thereunder. Tt relates to a method and 
improvements in machines for cuttin -s the teeth of 
wheels, racks or the like.—Address, BOULT, WADE 
AND TENNANT, 112, Hatton Garden, London, 
E.C.1. 











SAFETY WHISTLES. 
VALVES. GAUGES. 


TEMPERATURE CONTROLS. 
REDUCING VALVES. PRESSURE REGULATORS. 


Crosby Valve & Engineering Co., Ltd., 


41-42, FOLEY STREET, LONDON, W.1. 


THE STEEL PIPE 60. 


LIMITED, 


KIRKCALDY, N.B. 


6080 











See our Advertisement, monthly. 











The MACFARLANE ENGINEERING 


Co., LTD. 
Netherlee Road, Cathcart. 6113 


DYNAMOS and MOTORS 


*Phone: Merrylee 1555. ’Grams: Power, Cathcart. 


JOHN SPENCER, L” 
WEDNESBURY 
IRON & STEEL 


TUBES 


POLES, STEAM MAINS, PIT PROPS, &c. 


BRIQUETTE MACHINERY 


Coal, Coke, Ores, etc. 
Write: Herbert Alexander & Co., Ltd., 
Charmouth Street, Leeds. 6067 




















th facturers 
paueueye 


SOUIPMENTS, 

onup-to-date lines. 
Ash us. to send you 

// information 


MIDLAND. 
phone: 18! nae 
oer | 


<GO werd E69 eCO 
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CLIFTON « BAIRD, L” 


Metal Sawing Machine Specialists. 


EMPRESS WORKS, 5986 
JOHNSTONE, SCOTLAND. 











FOSTER BROTHERS, Limited, 
TUBES & FITTINGS, 
Main Steam Pipe Installations. soc 


WraDPpNBSBUoNnT. 











DAWSON & DOWNIE 
CLYDEBANK. LTD.J 
PUMPS 

FOR LAND and MARINE PLANTS 
SEE ILLUSTRATED ADVT. PAGE 59, June 19. 


$151 














AMSLER 
TESTING MACHINES 


Send for catalogues to British Agents :— 


T. C. HOWDEN & C0., 


5 & 7, Fleet Street, Birmingham. 


SCRIVEN 


MACHINE E "TOOLS 


SCRIVEN & Co.; 
Yerk Street Ironworks, Leeds. 








The Motherwell Bridge & Engineering Co., Ltd. 


Engineers & Contractors, 
Bridges, Roofs, Piers, Tanks, Dock Gates, 
Hydraulic Pressed Flooring, etc. 
Grams: “ Bridge, 


sere MOTHERWELL, W.B. "2st 


London Office : 82, Victoria St., London, S.W.1. 
@rams: “‘ Mobricolim, Sowest, London,” Tel, : 4183 Victoria 
See illustrated advt. last and next week. 5675 





OIL ENGINES 
PUMPS and AIR COMPRESSORS 
THE HAMWORTHY ENGINEERING CO., Ltd, 
Works :—POoLs, DORSET. 


76, Victoria Street, LONDON, 
118, Queen Street, GLASGOW. 


HAMWORTHY 


Branches 


COOPER 
Split Roller Bearings 


SAVE THEIR COST IN 
Cheap to instal—No dismantling of shafting. 








POWER SAVING FROM 20% TO 80%. 





Aenea 


The Cooper Roller Bearings Co., Ltd., 
KING’S LYNN. 


Write for our New Catalogue C. 36/H. 


@ 











JOHN GRIEVE & CO., 


MOTHERWELL, 
CRANE MAKERS 


See last and next week’s advertisement. 


NEW “THOMPSON” 


BOILERS 


EX STOCK 


6104 








MOST MODERN “ DISH END ” TYPE 

WITH CORRUGATED SECTIONS 

Shop No. 

9 ft. 3in. xX 200 0 5 on 
. din. 
. in. 
. Gin. 
. Gin, 
. 3 in. 
. 6 in. 
. in, 


30 ft. 
30 ft. 
30 ft. 
30 ft. 
30 ft. 
30 ft. 
30 ft. 
24 ft. 
10 ft. ft. Oin. 20 lbs. W.P. _ 

—30 ft. < 8 ft. 0 in. x 1801bs. W.P. 6574. (F.E.) 
All the above Boilers are built from 

“Siemens Martin” Acid Steel. 
Also WATER TUBE, ECONOMIC, 


CORNISH and VERTICAL BOILERS. 
SUPERHEATER AND PIPEWORK 
INSTALLATIONS. 

Repairs to all types of Boilers by first-class men. 


JOHN THOMPSON 


(WOLVERHAMPTON, LTD., 4435 


xxXxKxXKKKXKX 
2 2 tf 2 28 © | 
—_ —_ 


Pmt bet AD Pet bet AS ND Pt at pet 











WOLVERHAMPTON, ENG. 

















Whatever your needs may be in the follow- 
ing *McKechnie’ specialities, let us quote 
you. You can be assured of a competitive 
price, an experience second to none, and a 
sincerity of service which will give you the 
utmost satisfaction. 


Extruded Rods and Sections 


to customers’ specifications and designs in 
high-speed screwing Brass, Naval Brass, 
Manganese Bronze, Forgeable Alloys and 
High Strength Bronzes. 


Non-Ferrous Metal Ingots 


to customers’ specifications i in Gunmetal, 
Phosphor Bronze, Manganese and Aluminium 
Bronzes, Brass, Type, White and Anti- 
friction Metals. 


Chill Cast Bars 


FOR BUSHES AND BEARINGS 


in Phosphor Bronze and Gunmetal. Solid 
Bars from in. dia. and Cored from lin. dia. 


Solid Metal Pressings 


in Brass and Bronze to any design. 


McKECHNIE BROTHERS, LTD. 


Manufacturers of Extruded Brass and Bronze Rods and 


ections and Non-Ferrous Ingots. 


Rotton Park Street, BIRMINGHAM. 





E Telegrams ; 
McKechnie, Birmingham. 
Lieter’s 5-letter, Mar. oni, A.B.C. 5th and 
6th Editions, Bentley and Private. 


Branches in London, Manchester, Leeds, and 
Newcastle-on- Tyne. 


Telephones : 
Edgbaston 0380 (6 lines). 
CODES : 

















12 MONTHS OR LESS. 





MECHANS LIMITED, 


Engineers & Contractors, 
SCOTSTOUN IRONWORKS, GLASGOW. 
LONDON OFFICE: 

10, Princes Street, Westminster, S.W.1 


See Illustrated Advertisement appearing 
June 12. 31 





THE DAYS OF TIGHT BELTS 
# ARE OVER. 


enables belts to run slack without s/ip. 
Tuomas & BISHOP LTD., 37, TABERNACLE ST., E.C, 











CENTRIFUCAL 


D & HIGH SPEED ENGINES | 
Pe ee Ss Sstal ADV’ in * 
ORYSDALE & co Lo YOKER. 


GLASGOw, 


a 





~ BYTAE 
PATERSON SYSTEM 


83, Kingsway, LONDON. _ 5940 


KSNVEYINGSS 


“ACHIN ERY 


RITCHIEG-ATLAS UNE Re CHE 
ATLAS WORKGE © TEMPLE * GLASGOW. 








Conveyors. 


For illustrated advert. see page 67, June 19. 


BARRY, HENRY & COOK, LTD., 
Engineers, ABERDEEN: 





HICK,HARGREAVES 


& Co:, ttd. BOLTON. 


STEAM TURBINES 


fer industrial Drives. 





Your protection....- 
is the “‘ Good-win” Guarantee of effi- 
ciency and output, backed by a twelve 
months’ guarantee to replace all mater- 
ials proved t to be defective. Too... 
** Good-win”’ Plant has been repeatedly 
chosen by leading public bodies, con- 
tractors and quarry owners who have 
demanded efficiency, economy and dura- 
bility. This means protection to your 
profits. 6247 

Write for details of your requirements 


@ GOOD-WIN 


a Barsby & Co., Ltd., Leicester, 
Telephone 

















England. Telegrams : 
22934 (3 lines). 


, Leicester. 
pate A, Office: 12, Doughty Street, W.C.1. 
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CONTROL OF TEMPERATURE, QUANTITY 


AND DIRECTION 


a close-up view of Thermotank Limited's 


Patent Hot and Cold Punkah Louvre. 


IS 


illustration 


“Thermo-Reg ” 


is 


OF AIR SUPPLY. 


latest louvre, the 


In order to give individual passengers the power to regulate the temperature of their 
own cabins to suit their personal requirements, we have designed and developed this 
new and unique system, which fully controls the temperature, quantity and direction 


of the air supply to each separate cabin. 


A considerable 


be supplied by a single and simply operated Thermotank Unit. 


It will be seen that this louvre, which incorporates our now well-known Punkah 
Louvre, can, by an easy circular movement, be set to the exact condition required, 
the Punkah directing the air current as desired. 


FANS of every description. 


THERMOTANK LIMITED, 
GOVAN, GLASGOW, S.W.1. 


range of cabins can thus 


Schemes submitted on application for all 
classes of Ventilation, Heating and Cooling. 
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TUBES IN COPPER, BRASS, 


CUPRO - NICKEL AND 


ALUMINIUM _ BRASS, 


orcaloro’ 


THE MOST ECONOMICAL TUBE 


OTHER ALLOYS. 
(ALUMINIUM BRASS) 


(PROTECTED UNDER B.N.F. PAT. No. 


IN THE WORLD. 


308647—1929). 


THE YORKSHIRE COPPER WORKS, LTD., 


LEEDS 


TELEPHONE: 20031. 


LONDON OFFICE: 


e. 


ENGLAND. 


TELEGRAMS: “TUBES, LEEDS.” 
NEW BROAD STREET, E.C.2, 
CONTRACTORS TO ADMIRALTY AND ALL GOVERNMENT DEPARTMENTS. 
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| GONVEYOR-ELEVATOR & 


eaten. BULL BRIDGE WORKS, ee 
“Conveyor, Accrington, Lancashire. aaleaies 


Accrington.” 











CONTRACTORS TO H.M. GOVERNMENT. 


SPIRAL CONVEYORS. BUCKET ELEVATORS. Ete. 








ie ae y eee 


6095 











For Steadiness 


VICTOR TOOL HOLDERS make steady, chatter- 
free cutting a matter of course. 

This great advantage is due to the set-screw in the 
angular shoulder. This set-screw is adjustable so 
that it always comes in contact with the slide rest 
or tool box, thus forming a positive brace against 
the cutting strain. 


— You should try this remarkable holder—your tools 
will cut better and last longer. There are ‘Victors’ 
The for both English and American Lathes and also for 


| Set-Screw : ¢ 0 3 e Planers and Shapers. May we send full details ? ; 
en” ~—- Try a ‘Victor’ next time st 
Ss ecret. | Ask for illustrated price list. 


VICTOR TOOL HOLDER 74 


RW. MOYES. Parenr => 


























No longer is it necessary to use 
two tools—one for fittings and one 
for pipe. Now—with the new “Vulcan 
Superior’’ Tongs— you can handle both 
fittings and pipe without any changing of 
parts. — 


— rs The ‘‘V’’ recess in the jaws, combined with 
in thvree general design, give ‘‘ Vulcan Superior ’’ a greater 
motions. number of grips on both fittings and pipe than 
any other tongs. 

Reversible pipe-and-fittings jaws for double life. 
Proof-tested and certified chain. Fully guaranteed. 


\WILLIAM J. H. WILLIAMS & CO. 


“‘ The Drop-Forging People’’ 


London Representative : 
General Offices: Benj. Whittaker, Ltd., 
Victoria House, Vernon 


75 Spring Street, 


Place, Southampton Row, 
SUP ERIOR Maw Touk, U.S.A. London, W.C.1. 


One Tong for Both 
Fittings and 
Pipe 









6179 








PIPE ano FITTINGS TONGS BUCK & HICKMAN, LTD., 26, Whitechapel Road, 


London, E.1. 
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“SIMONS SUCTION CUTTER HOPPER DREDGERS. 


CONSTRUCTORS oF INVENTORS AND FIRST CONSTRUCTORS OF 
BARGE-LOADING, RECLAMATION and “SIMONS” “HOPPER” AND “STERNWELL” 
SUCTION CUTTER HOPPER DREDGERS, HOPPER DREDGERS 


TRAILING .. biok 
SUCTION g yg. HOPPER 
commas DREDGERS 


INVENTORS and FIRST 
CONSTRUCTORS OF “HOPPER” 
DREDGERS and ELEVATING DECK 


Twin Screw Suction Cutter Dredger ‘‘ Lord Willingdon, FERRY STEAMERS, 
The Government of India. $188 


LONDON OFFICE— 
83, Victoria Street, S.W. 
» a R Telegraphic f “Simons, RENFREW.”’ 
5 Addresses \ “ Stmonism, Lonpon.”’ 


RENFREW, near GLASGOW. Cae ee et cep 


GOLD and TIN RECOVERY 
DREDGERS, &c. 


Proprietors of 


ALFRED WATKINS’ BRITISH 
PATENT for ROTARY SPUDS. 





































““‘HARCO”’ 


Mild Steel Gilled Tubes 


for Transformer Tanks, Heating, Ventilating, 
Drying and_ Refrigerating Installations. 


“HARCO” Mild Steel Gilled Tubes are 
half the weight of cast-iron tubes—they 
give far longer service and do not crack 
or break when being handled or when 
subjected to temperature variations. 
The inner edge of the gills being 
crimped during the operation of fixing, 
the result is that the surface of con- 
tact with the tube is increased as 
well as the radiation area. 


** HARCO” Mild Steel Gilled 
Tubes are manufactured in 
any size or length and to 
withstand pressures up to 
700 Ibs. per square inch, 


Write for List G. 469. 
Batteries of “‘HARCO”’ ong 
Mild Steel Gilled Tubes A. ) TID 
can be supplied to any GAHARVEY:&@ topo LSD 


specification. | WOOLWICH RD... LONDON :: S:E:- 7. 


*Phone: GREENWICH 0020 (15 lines). Telegrams: CHEAPER, CHAR, LONDON, 
5796 
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IMPORTANT NOTICE. 
og SMITHS... AUTOMATIC WEIGHERS [TNE COSTE 


Our Specialities for 40 Years. E FE FE 4 Cl E ey T 


greatest accuracy and precision are essential. 
® @ 








HIGHEST STANDARD OF QUALITY 
New Type of Chronograph Watch. 


Every Chance of Perfection of 
ErrorEliminated Starting, Stopping 
Finest Finish — 
17 Jewels. ction. 
NON-MAGNETIC. NON-MAGNETIC. 






That over 200,000 of 


& 
the ‘‘ Protectomotor ” 
Air Filter and Silencer 
are in constant use is 






LIMITED, testimony to their util- 
ity that will not be 
Phoenix Works, gainsaid. 
The Model C.P., de- 
NOTTINGHAM. signed for filtering air 





passing through pipe 
lines, removes all 
Also Manufacturers of ;— 6088 water, oil, iron rust, 


pipe scales, etc., pre- 


DRYING MACHINERY. venting wear on tools 


or other equipment 
operated by compress- 
ed air, and reducing 
maintenance andcosts. 
It can also be adapted as an effective 
> silencer where required. 

Built of solid steel, the Model C.P. is 


y equipped with the special large-area Vokes 
Boas J Where Other Filter through which scarcely a particle of 
“ foreign matter can pass—in fact, a 99-9% 

; efficient filter. 


} Packings | PROTES™MO]) 


"<’ Fade Away PIPE LINE FILTER 


| : Descriptive literature sent on request. 
S. SMITH & SON, (1929) L172 oq wl under the extreme temperatures of 
Established 1851. Twist high pressure superheated steam C. G. VOKES LTD., 


HOLDERS OF 4 ROYAL ga ag for Valves. and com ressed air 
Wfndion, Went Austalion and Sedan Government ental, ” 95-97, LOWER RICHMOND ROAD, 
ways. —_— 
6, Grand Buildings, “pS ALM ETTO’ PUTNEY, LONDON, S.W.15. 
TRAFALGAR SOUARE. W.C. : | . prtephone: ponent a 
stands up and gives long satisfactory service 


because it is all asbestos of the very highest 
PATENT 


grade and carries such an amount of graphite | 
grease lubricant that it does not 

MAGNETIC 
CHUCKS 

























NEW PRICES. 
In 18ct.Gold Cases £25 Os. | Sterling Silver Cases 
ao * »  £1515s. 7 7s. 
20 Year Rolled Oxidised Steel ... £6 6s, 
Gold Cases ... £10 10s, | Nickel Cases... £6 6s, 
With Railway or Production Recording Dial 
AT NO EXTRA COST. 
Awarded highest number of marks for Split-Seconds 
Chronographs at ths National Physical Laboratory , 1927. 
Largest Stock of Chronograph Watches in 


the World. From £2 2s, to £250. 
“Guide to the Purchase of a Watch.” 


| 1931 Edition of our Catalogue Free 
on Application. 












































a oa 


harden in service. 


Why not let us send you working samples 
to test out under your own conditions ? 


W. F. JOHNSON & Co. 
(London), Ltd., Agents. 


14-16, Farringdon Road, 
LONDON, E.C.4. 


GREENE, TWEED & CO., 
Sole Manufacturers. 









We make different 
types_to suit 
different require- 
ments, 











BOLTS, 
STUDS. 
NUTS. 


BRIGHT WORK 
A 
SPECIALITY. 


§. MARSDEN & SON, Ltd. 


LONDON ROAD, 


MANCHESTER. ~ ‘|| J. H. HEATHMAN, 





DEMAGNETIZERS 


We shall be pleased 
to send you our 
complete cata- 
logue on request. 
WRITE NOW, our 
30 years’ experi- 
ence is at your 
service. 


J. H. HUMPHREYS & SONS, 
OLDHAM. 


MEATHMAN'S 
5* PATTERR 















































‘elegrams— ‘elephene— Phone : 1651 = 
sou iasdisbbinin: 2031 eaniais (2 lines). PARSONS GREEN, F ULHAM, Telegrams : “ HUMPHREYS, QLDHAM ” 
~ S LONDON, S.W.6. 5764 9077 
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ARMSTRONG WHITWORTH -pogeie-McINNES” 


Metal Melting Furnaces 


Non-Ferrous, Stationary Type for 
Standard Graphite Crucibles. 


x 








INDICATORS 


ALL ENGINES AND SPBEDS. 





ILLUSTRATION ef the 
NEW ‘DOBBIE -MaiNNES” 


DIESEL 


ENGINE INDICATOR 
MARK V 


WITH FRICTIONLESS BRUM 


DUPLEX PRESSURE SPRINGS 
WHICH ARE EASILY CHANUSD 


INTERCHANGEABLE CYLIXN@ERS 
IMPROVED PISTOM 
and 


eZ QUICK ACTING 
Also Makers of HEAT RESISTI AG 
The “ Hopkinson”’ Optical Indicator 3-WAY VALVE 
an 


The “‘Farnboro ’’ Electric Indicator LYDE LTD 
100/120 lbs. capacity, equipped for Gas Firing. for AIRCRAFT ENGINES. pag tengo GLASGOW. 



































A wide range of non-ferrous metal-melting 


furnaces of different types and capacities, JOHN OAKEY & SONS, LTD., 


gas or oil-fired, carried in stock for 
immediate or early delivery. GENUINE EMERY, EMERY WHEELS, 
EMERY CLOTH, For all Purposes. 


| we +=60GLASS & FLINT PAPERS 


BLACKLEAD, ETC. 
WELLINGTON MILLS, WESTMINSTER BRIDGE RD., LONDON, 8.E.1. 
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CYLINDRICAL TANK ON ROAD UNIT. 





iii 
LLL 





RIVETED ann WELDED . (etecrricatry) 
STEEL 


PLATE WORK 


by our 
SELF-SUPPORTING Tank and Plate Constructional Dept. 
CHIMNEY. 










RE 


REE ORS HR BIRR 
ERTON)C: 
es 

Tf oe PONT 


(NETH 
iS \i 

Only GENUINE HYATT Roller Bearings will give you Telegrams : London Office: 329, High Holborn, W.C.1 Cote: 

Hyatt performance. Ba hails ha ieee: y Ud A.B.C. ith Edition. 


Without friction, without wear, and without adjustment ENQUIRIES SOLICITED 
HYATT Bearings go on day after day providing efficient 


megligbie incor and lnbrietion an intrequca need. TANKS, VESSELS, 
A card from you will bring our latest catalogue. 
HY TT CHIMNEYS, BOILERS, 
A SUPERHEATERS. 
ROLLER BEARINGS Installations PROCESS STEAM PLANT. vnasrtaxen 


DELCO- me pene: - 
CO-REMY & HYATT me ih ee RD., LONDON, S.W.1. ‘« DANKS-NETHERTON ” Building Dept.: CHIMNEYS, SETTINGS, BOILER HOUSES. 
Made in wo.Ae 









BOILER MAKERS Poff 
AND ENGINEERS ENj Ez 
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VERTICAL AIR COMPRESSORS 


Best of its kind in 


1898 


Capacity—220 cub. ft. per min. 
Weight—10640 Ibs. 


10 



















5] Best of its kind in gm 


1931 “ne 


- Capacity—450 cub. ft. per min. 
Weight—7600 lbs. 








CAMBORNE - - - ENGLAND 
London Office: Broad Street House, E.C.2. 


BRIGHTSIDE 


SEND US YOUR ENQUIRIES FOR :— 


+ 











BEST QUALITY 


GREY IRON 
ENGINEERS’ CHILLED and GRAIN 
CASTINGS ROLLS 


FOR THE FERROUS AND 


UP TO 120 TONS. 
NON-FERROUS INDUSTRIES. 


MACHINED IF REQUIRED. 








CASTINGS TO 


SPECIAL 
SPECIAL ANALYSIS. 


HEAT RESISTING 
IRONS. 





ROLLING MILL 
PLANT. 





PATTERNS MADE TO _ SUIT 
CUSTOMERS’ REQUIREMENTS. 








Quick and prompt deliveries. Excellent service for breakdowns. 





One of our large Universal Boring and Milling Machines 4887 


working on large Centrifugal Pump Casting. 
MEMES AER PMO 





TheBRIGHTSIDE FOUNDRY 
& ENGINEERING C° Lt? 


SHEFFIELD. 


























Up to the Largest 
Dimensions and Capabilities. 


JUNE 26, 1931.] ENGINEERING. 1i 
Grand Prize at London Exhibition, 1909. 


R E DG i N G LA N Gold Medal, Japan-Brtsh Exhibition, 19 


Bow and Stern Well Centre and Side Ladder Bucket, Barge Loading and Hopper-Dredgers, Suction Dredgers, Cutter Dredgers, Trailing Dredgers, Reclamation 
Dredgers, Grab Dredgers, Hydraulic and Mechanical Agitators, Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caissons, Tugs, Ferries, 
Paddle and Screw Steamers. Delivered Complete or Shipped in Sections. 











5607 


Twin~Screw Suction Dredger, ‘‘ BURBO.” 


Spare Gear and Renewals Supplied. 


FERGUSON BROTHERS (ort Glasgow); LTD. 


SHIPBUILDERS AND ENCINEERS. 
ON WAR OFFICE AND ADMIRALTY LISTS. NEWARK WORKS, PORT GLASGOW . 


Tele, Address: DREDGER, PORT GLASGOW. 











BARIMAR 


is the firm for welding 


BIG’ CASTINGS 


fi 











Three-ton Punching Machine 
casting after Barimar’s Two- 
day repair. This job saved 
£200 to owner. The welding 
was so accurate that existing 
bearings were refitted. 
Thoroughly machined and 
tested for strength far beyond 
normal working load. Barimar 
Guaranteed. 


BARIMAR’S reputation for welding 

heavy parts of broken machinery 
gains the confidence of every engineer 
who has seen the work. Large sums can 
be saved by Machinery owners using 
Barimar Scientific Welding. It has 
already saved thousands of machine parts from the scrap heap. 
Every job undertaken is done under the Barimar Money-back 





Guarantee. Take no notice of an: ‘ther advice offered to you, as 
it is rarely reliable. Consult Bari r direct and at first. That 
action will save time, money, and less efforts. You will then 
know exactly where you stand. 


Broken parts that can be sent by rail or road should be consigned to 
Barimar’s Chief Factory. Please remove all fittings. Carriage must 
be paid and sender’s name and address on labels. Send advice and 
instructions by post. Barimar does the quickest repairs in the trade. 
Write for Barimar Welding Book “ E.’’ 


Telegrams : 
Telephone: “ : : ‘ 
Museum 5572. a 


Chief Factory : 


14-18, Lamb’s Conduit St., London, W.C.1. 





Barimar renders Money-saving services to Machinery Owners. 

Machine parts in any metal can be welded and machined without the 
slightest loss in strength. In fact, Barimar Welding is usually stronger 
than a new casting. Aligned parts are welded without distortion. 
HEAVY PARTS. If machine parts are too heavy to transport, Barimar’s 
Mobile Plants can do the job at your works anywhere. 

WORN METAL PARTS can be built up and machined to new condition. 
METAL CUTTING on land, on water or under water, in lofty buildings or 
underground. Wreckers and erectors of buildings use our services for 
cutting beams, pillars, etc. Wecut ship’s plates in any part of the kingdom. 
BOILER REPAIRS. Cracked fire boxes, leaky plate joints, and the building 
up of corroded plates are some of the jobs we do. Boilers overhauled 
caulked and tested. 

RUSH SERVICE for URGENT REPAIRS. When a breakdown is holding 
up a factory it is cheapest to get a Barimar staff on the job. We work 
any time—Sundays, holidays, or week-ends. Night or day. No job too 
far away. 
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CONTRACTORS TO— 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN and 
COLONIAL GOVERNMENTS. 


Manufacturers of— 

MILD STEEL PLATES, ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler, 
and Bridge Building, and other constructive purposes. 

CASTINGS of all kinds and largest sizes for Ship Stems, 
Sterns, Posts, Anchors, Rudders, &c. 

RAILS, BILLETS, FORGINGS. 

AXLES of highest quality, to meet the requirements of 
Home and Colonial Railways. 

TYRES.—Locomotive Carriage and Wagon, to all 
requirements. 

SPECIAL STEEL ofall kinds for constructive purposes. 


THE es 


STEEL COMPANY SCOTLAND 


87, RENFIELD STREET, LIMITED. 


GLASGOW. 






TELEGRAPH 
ADDRESS 


ac Se 
STEEL” & asaow. 


8314 











F. WIGGINS & SONS. 
Telephone: Royal 8029. 
FOR INSULATION, sicht Hovtsac. 
Largest Stock in the world. 0d.9834 
aie 102, 103 & 104, Minories, LONDON. 














> 


ttO+* 








ALFRED BEEBEE 
WEDNESBURY. 


ENGINEERS’ HIGH-CLASS BRIGHT 


4 





BOLTS, STUDS, SET PINS, HEX : 
NUTS, WASHERS, TAPER PINS, etc. 


Manufactured only from 100% British Material. 





All Threads Guaranteed and Tested by 
Wickman Gauges set to 3696 
Fine Limits. 





Telegrams: ‘‘Beebee, Fallings Heath, Wednesbury.” 
Telephone: Darlaston 181-182. 
Code: Marconi. 























It is quite usual to 
undertake journeys 
of 200 miles in one day. 





This statement is made by the owners of the vehicle shown above 
in a letter to Messrs. William Beardmore & Co., Ltd., the makets, 
by whose courtesy we publish the following extract therefrom— 


a High average speeds can be maintained with safety, due to the 
** Westinghouse Braking System fitted on the trailer, and it is quite 
‘usual to undertake journeys of 200 miles in one day.”’ 


FIT 


[WESTINGHOUSE] @ 
ROAD TRANSPORT BRAKES 


to YOUR Trailers, and benefit in the same way. 


Send for Pamphlets : D.P. 13l (Compressed Air Brakes) 
or D.P. 16k (Vacuum Servo) 


The Westinghouse Brake & Saxby Signal Co., Ltd. 


82, YORK ROAD, KING'S CROSS, LONDON, N.1. gjss 























The spiral 
groove 

simplifies 
grinding 


Sole Acents for the British Isles : 


Fredk. POLLARD & Co., Ltd., 
“* Corona ’’ Machine Tool Works, 


LEICESTER. 


Phone: No. 27534-5. 



















Mt Rapes? flutes of these taps are 
milled with a left-hand spiral. 
The point is ground to give a 
shearing cut. The chips are pushed 
ahead of the tap instead of passing 
up into the flutes. The flutes are 
left shallow, insuring the maximum 
of strength. The shear of the 
threads actually cutting is estab- 
lished by the spiral of the groove. 
This simplifies subsequent grind- 
ings. They are especially success- 
ful in tough, dense material, but 
they will also give satisfactory 
results in all tapping operations. 
Shear Cut Taps are furnished 
in Plug style only, jin. to 1 in. 
for Whitworth threads. Can be 
supplied in high speed or carbon 
steel. Try these taps on your next 
difficult tapping job. Prices and 
particulars on application. 
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SAFER 
FOUNDATIONS 
uAT LESS COST 


Franki compressed Piles offer 
a quick and economical solution 
to all foundation problems— 
especially in marshy or water- 
logged situations. Consider 
these advantages :— 

1. All piles cast in situ. 

2. Massive clubfoot, wide dia- 
meter and large “collars” 
give enormous skin friction. 

3. Greater carrying capacity. 

4, Completed piles as solid as 
rock. 

5. Very little headroom needed. 

The Franki system has been in 

operation since 1910, and more 

than 200,000 piles have been driven 
to the complete satisfaction of 
the architects, engineers, and 
contractors. 


SEND FOR YOUR CATALOGUE 


Illustrated catalogue No. 3, with diagrams 
of the system and details of world-wide 
contracts, will be sent on request. Write to :- 


FRANKI COMPRESSED PILE 
co., LTD., 
15, Victoria Street, Liverpool 


i i, i t ‘RANKI 


COMPRESSED PILES 


| CARRY MORE TONS PER PILE 











































































Coal Handling Plants 
are helping to reduce 
Production Costs in 
eighty - five English 
Power Houses. 


Write for our Catalogues and 
learn more about them. 


Spencer (Melksham) Ltd., Melksham. 















SMOOTH-ON No. 1 


Smooth-On No.1 should be used for repairing breaks 
in castings, making tight joints and seams, stopping 
leaks in boilers, pipe lines, pressure containers, etc., 
and for countless home and automobile repairs. Be- 
comes hard as iron when metallized. May be applied 
on iron, brass, steel, copper, lead, aluminium, etc., 
either alone or as a filling compound under a plate, 
and will withstand fire, water, steam, oil, and very 
high pressures. 


Smooth-On No. | makes a surprisingly simple and 
effective repair or joint where other methods would 
be difficult. Be the first to suggest it and get the 
credit for the saving. 


The Smooth-On Handbook describes and explains 
proper application for full benefits. 





This book contains full directions for using Smooth-On, and has 
many diagrams and pictures to show what Smooth-On can do and 
has done. 


Every factory manager, power plant engineer and repair man should 
have this information for quick reference. Ask us for a free copy. 


Smooth-On No. | is carried in stock by leading 
dealers and supply houses everywhere. 


Buy in 1-lb. or 5-lb. can, or 25, 50 or 100-Ib. keg. 


Distributed by: 
Messrs. WALTER P. NOTCUTT LTD., 


cutt House, 


Southwark Bridge Road, London, S.E.1. 


Made by Smooth-On Manufacturing Co., 
Jersey City, N.J., U.S.A. 
























VICKERS 


HARDNESS TESTING MACHINE 
ALONE 
DETERMINES HARDNESS QUANTITATIVELY 
AND WITH ABSOLUTE PRECISION ALWAYS 


i" combines the Diamond Pyramid Indenter (invented by Vickers 
and since widely copied) with the following : 


Direct loading by simple lever, without springs. Calibration 
never needed. Misleading readings impossible. 


Load applied, maintained and released automatically by cam 
without shock—which is essential in a test of this accuracy. 
















Conforms in detail with the 
conditions laid down in B.E.S.A. 
Report 240, Part 2, for the testing 
of steel balls used in Brinell 
machines. 


The angle of the Pyramid is 136°, 
and the readings differ from 
Brinell only in so far as the latter 
are themselves erratic. 


IMMEDIATE DELIVERY— 6044 
FULL PARTICULARS FROM: 


ELECTRIC ; FURNACES LTD., 


ELECFURN WORKS, NORTH ROAD, 
HOLLOWAY, LONDON, N.7. 
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VONO seus 
VICES 


ARE 


DEPENDABLE 





DUPORT FOUNDRIES LIMITED, 


DUDLEY PORT, STAFFS. 5800 


Telephone : Tipton 363. Telegrams : “ Duport, Tipton.” 
London Office: 21-24, Cockspur Street, Pali Mall,8.W.1. Telephone: Regent 6336. 











TECALEMIT FACTORY. 
Great West Road, Brentford. 
«« Expamet ’’—Openwork Partitions. 
Architect: A. G. Stedman, Esq., 
M.1.Struct.E., London. 









Y 
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essential 
qualities of an 
openwork partition. 


In factories, garages, schools and other 
buildings where they are required, openwork 
partitions must combine the qualities of 
strength, ease of erection and neatness of 
appearance; and must offer no obscurity to 
the sight or to the passage of air. If, in 
addition, the material used is a solid sheet of 
steel, manufactured into diamond shaped 
meshes wherein there are no mechanical joins 
or welds, then “‘ Expamet”’ Expanded Steel 
provides all the features essential to a first- 
class openwork partition. 

BRITISH THROUGHOUT—IN MATERIALS AND LABOUR. 


EXPAMET 


tmece 
EXPANDED METAL 


THE EXPANDED METAL COMPANY, 


LIMITED, 
Patentees and Manufacturers of Expanded Metal, 


Caxton Street, London, S.W.1I. 





Burwood House, 
Works: West Hartlepool. 





Established over 35 years. 











6913 





















I. ~ aN We are 
oe exhibiting at 


British Chemical 

Plant Exhibition, 

1931,Central Hall, 
Westminster, 
July 15-18. 
Stand A.19, 
Ground Floor. 








In support of the 
Jubilee Celebration 
13/20 July, 1931 


“COPANDAS” JOINTS 


for Diesel Type Engines, Superheaters, etc. 


Walker’s ‘‘COPANDAS”’ Joints are filled with 
a special material and sheathed with a metal to 
exactly suit the nature of the work for which 
it is intended. The filling is stronger and 
much more durable than asbestos millboard. so. 


SOLE MANUFACTURERS: 


JAMES WALKER & CO., LIMITED, 
“LION” WORKS, WOKING, SURREY. 
LONDON OFFICE: 96, LEADENHALL ST:, E.C.5. 


BNQUIRIES INVITED. 









































‘BROOMWADE’ 
Air Compressors 





Renowned throughout the 
world for high efficiency 
and absolute reliability. 
“Broomwade”’ Air Com- 
pressors are designed and 
built to give TROUBLE- 
FREE SERVICE. 


There is a ‘‘ Broomwade” 
Compressor to exactly suit 
every duty — fixed or portable —any type of 
drive. 





Information and advice readily given—over 25 
years’ specialised experience is at your service. 
“* Broomwade ™ ‘* Broomwade ’’—British made. 
Air Compres- 
sors are 

in fixed and 
portable types 
to suit all 

ies. 
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BROOM & WADE LTD., HIGH WYCOMBE. 
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oy 
ALLOY 
AND 
WROUGHT 
LIGHT 
ete ALLOYS 
a. TO ANY  » 
Licers 5 Later Cade SPECIFICATION. 
Bentley's Second Phrate. 
A.B.C. 5th & 6th Editions. 
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ARGYLE ST.WORKS: NECHELLS. 
BIRMINGHAM 

















A range of general purpose fans 
for belt or motor drive. They are 
suitable for Ventilation, Fume 


Removal, the collection of light 
dusts and other similar work. 
All steel construction, light but 
ee eS. Full details and prices 
| Sa RN SRRRRTERS STS in Catalogue L.F.1. 
TELEPHONES :— 


BELFAST, 4161/2/3 
LONDON HOLBORN 0886. 
MANCHESTER, CITY 1838. ra o- 
BIRMTINCHARG NORTHE Ll Fos 
: RN 1971. 
GLASGOW, CENT. 4029, —— 


Keymer, iewe eee & Co., Limited, 
5, Mangoe Lane, Calcutta, St. ANN’S IRONWORKS, BELFAST. 


8. African : 
Dryden Rea’ Oe. Lae LONDON, CARDIFF, MANCHESTER, 
Box 815, Johannesburg. GLASGOW, BIRMINGHAM. 




















ITAYIOR| 


CUTTING-OFF MACHINES 
FOR BARS AND TUBES. 














THE FASTEST CUTTING-OFF 
MACHINE IN ‘THE WORLD. 
THE EASIEST TO OPERATE. 
THE CHEAPEST TO MAINTAIN. 











WE SPECIALISE IN CUTTING- 
OFF MACHINES FOR BARS 
AND TUBES, IN FERROUS AND 
NON-FERROUS METALS. 


MANY YEARS OF EXPERIENCE 
HAVE TAUGHT US TO BUILD 
A LINE OF MACHINES 
SECOND TO NONE IN 
OUTPUT. RELIABILITY AND 
QUALITY. IF YOU ARE 
INTERESTED IN CUTTING-OFF, 
SEND US PARTICULARS OF 
YOUR REQUIREMENTS. 


WE WILL QUOTE YOU FOR 
THE RIGHT MACHINE, WITH 
THE RIGHT OUTPUT, AT THE 
RIGHT PRICE. 


<é 





Ask For SECTION XI.E. Catatocue. 


a BCI case 
CHARLES TAYLOR (BIRM™) LTD. 


MACHINE TOOL MAKERS, :: BIRMINGHAM, ENGLAND. 
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IRON PLATE WORK, || 





TANKS, &c. | 
GALVANIZING | 


Send your enquiries to: 607% 


ARKINSTALL Bros., Ltd. || 


COVENTRY STREET. BIRMINGHAM, Eng. 





PRATCHITT BROS., Ltd.|| 


Engineers, Carlieie.| | | 


CLYNE | 


ENGINEERING CO., LTD. || 


Tel. : “* Foundry, Bolton,” Tel. No. : 1950 Bolton. 


WATER COOLERS| 


CHIMNEY and OPEN TYPE |! 
SPRAY COOLERS 
VACUUM PUMPS. 1451 | | 


STEAM_ TRAPS.) 
(NELSON STREET, BOLTON. | 























THERMOZINC 


(SUPER SHERARDIZING) 
SANDBLASTING 
eo 6367 


CURTIS BUILDINGS, 
PARK ROYAL, 


Tel. : Willesden 3620. N.W.10. 














ALSO MAKE ECONOMIC) 





or DRYBACK BOILERS - 











»> SIMON -CARVES 





w0M BOILERS 


DRUM 


Boiler Combustion Chamber 
under construction for one of 
the three 125,000/150,000 Ibs. 
per hour Simon-Carves’ Mul- 
tiple Drum Boilers, now being 
installed at the Hackney 
aera ugh Council’s Generating 
tation, Millfields Road. 








JATIN ii 
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Tit 
q i 


Mt 











Simon-Carves’ spiltighe drum boilers are designed to 
| suit any method of firing, whether stoker, pulverised 
coal, gas or oil. The large size of Simon-Carves’ 
combustion chambers limits the heat release to a low 
figure, while the complete system of water cooling 
enables high air temperatures and CO, concentrations 
to be carried with minimum maintenance costs. 


SIMON-CARVES LTD. 


CHEADLE HEATH, STOCKPORT 


























CLEVELAND .... 
BRIDGE ano 
ENGINEERING CO., Lr. 


Specialists in the Design, Manufacture, 
and Erection of Bridges, Girders, 
Roofs, Warehouses, and all classes of 
Iron and Steel Constructional Work. 


HeapD OFFice anD WorKs— 


DAHRLINGTON. 

















MACHINE CUT GEARS 


SPUR. BEVEL. SPIRAL, 
WORM. RACK, 


COMPLETE GEARS 
or 
CUTTING YOUR BLANKS. 


RODGERS BROS. LTD., 
BAKER ST., BRIXTON RD., S.W.9. 
TexepHone: RELIANCE 2851 (2 ines). 














BRECKNELL, WILLIS. AND COMPANY, LTD. 


ENGINEERS. 


Telegrams: 
* BRECKNELL, 
PHONE, 
BRISTOL.” 





A HIGH CLASS 
BRITISH PRODUCT. 








USED BY BRITISH 
GOVERNMENT, 
LEADING SHIPYARDS 
and 
STEEL WORKS. 











JACOB STREET, BRISTOL 


Telephone No. : 
9344. 





EFFECTS 
CONSIDERABLE 
SAVING 
IN SAW BLADES. 








WRITE FOR 
DESCRIPTIVE 
PAMPHLET. 








‘THE “B.W.” PATENT HIGH - ‘SPEED “CUTTING - OFF MACHINE. 


MADE: IN TWO SIZES SUITABLE FOR 
CUTTING BARS UP TO 6Gin. AND 10in. DIA. 5944 


ACCURACY OF CUT ASSURED. 








6114 
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JOSEPHiBOOTH & BROS., LTD., 


UNION CRANE WORKS, 
RODLEY, LEEDS. 


MAKERS OF HIGH-CLASS 
POWER DRIVEN CRANES, 
STEAM, ELECTRIC or OIL. 


SEND FOR CATALOGUE, 





6236 


I] HEATERS. 














<7), 


~ 2 | \ | * 


FEL & IRON FORGINGS 





Specialities. 
aie SOLID 
CRANKSHAFTS 


FINISHED 
COMPLETE, 


TUNNEL 
SHAFTING 
ROUGH TURNED 
AND FINISHED 
COMPLETE WITH 
BOLTS & NUTS. 


QUICK DELIVERY 
OF PROPELLER 
SHAFTS FINISHED 
COMPLETE WITH 
GUN METAL 
LINERS, 


Telephone: Me. 2716, 
Telegrams : 


~ Por estey.” 








In Decisive 
advantages 
We 7 for ALL 
Use INDUSTRIAL 
at APPLICATIONS. 


THE POWER-GAS CORPORATIO 


LIMITED. 5678 
(MOND, LYMN & RAMBUSH PATENTS) 


Parkfield Works, Stockton-on-Tees. 


MODERN HEATING 
FOR FACTORIES 


“SPIRAL TUBE” ¢ 
UNIT 











Use Steam or & 
Hot Water. @ 


BRITISH MADE. 
Write for List ‘E.H.’ 


‘SPIRAL TUBE & 


-COMPONENTS Co 


12, Pembroke Street, King’s C: N.1, and at 
Osmaston Park . "Derby. 6311 


Telephones: North 2633 and Derby 871. 








Electro-Mechanical 


BRAKES 


D.C. & A.C. 





DESIGNED FOR 
HARD SERVICE. 


SMOOTH AND POSI- 
TIVE IN ACTION. 


ASBESTOS FABRIC 
LINING TO SHOES. 


OPEN AND WATER- 
TIGHT PATTERNS. 


ELLISTON, EVANS & 
JACKSON, LiviTep, 


OLD STREET, 
LONDON, E.C.1. F 
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It would take about 30 hours by 
ordinary tool-room methods to pro- 
duce these press tools. 


They were machined complete in 
74 hours on the new Keller Auto- 
matic Diesinkers. 


Savings up to 60% can usually be 
effected compared with ordinary 
methods. 


Jig boring can be performed to a 
guaranteed accuracy of -00025 in. 


Cutters as small as ‘060 in. diameter 
can be used without fear of breakage. 


JIU DDO OOoODOOOOOODOOOO DODO OOOO oooooooooowoooOnNo 


Let us demonstrate this machine on 
your own work in our Demonstra- 
tion Bay. 


The New Keller Automatic Diesinker for Tool Room Work. 


ooooooooooooooon ALFRED HERBERT LTD. COVENTRY GoocoocusdoccocD 


W. G. BAGNALL, L2: STAFFORD, ENGLAND. 


London Office: 32, Victoria Street. Telephore: No. 1882 Victoria. BUILDERS OF LOCOMOTIVES 

weighing from 3 to 50 tons, for any gauge 

of highest-class workmanship and material 
at competitive prices. 
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MAKERS OF 
Sugar CaneWagons, 
Tipping Trucks, . 
Turntables, f Sree RR ee Ste TERS. hye a . ee SS 
Switches, && TE ae Se 
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BY MACHINING IT, IN 39 MINUTES ON 
A HERBERT UNIVERSAL 


TURRET LATHE 


I' used to take 65 minutes, but on the Universal we 
have 13 tool stations and a sliding, surfacing and 


JUIUWIUUUU OOOO DOOD DOODoonnooOoOoOoDooOROOOOoOnooON 


THREE SIZES. 
2 in. by 21in, 


screwcutting saddle. 23in. by 31in. 


The savings effected on all classes of bar work trans- 34™- by 42in. 


ferred to this machine have been from 20°/, to 50°/,. 
It does not take long to convert the lathe for chuck work. 
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OCUODDOODDODOoO00ooeooo os! 


COME TO COVENTRY AND SEE IT IN OPERATION. 
onoooooooooooood ALFRED HERBERT LTD. COVENTRY =n: 
PECKETT’S 
LOCOMOTIVES 


or aun SIZES AND GAUGES 


PARTICULARS ON APPLICATION. 


PECKETT « SONS Lrp., 


BRISTOL Telegraphic Address: “PECKETT, BRISTOL.” 6210 
’ . London Representatives; PERGUSON & PALMER, 9, Victoria St., Westminster, $.W.1. 
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Aluminium Plant & Vessel Co. 
Alvis Car & Eng. Co. 

Armstrong Siddeley Motors, Ltd. 
Associated Equipment Co. 

Aston Martin Motors, Ltd. 
Austin Motor Co., Ltd. 


Bean Cars Ltd. 

Birmingham & Midland Motor 
Omnibus Co., Ltd. 

Bristol Aeroplane Co., Ltd. 

British Oi! & Cake Mills, Ltd. 

J. Brockhouse & Co., Ltd. 

J. Buchanan & Sons. 

- Carrimore Six Wheelers, Ltd. 

W. E. Cary Ltd. 

Cirrus nae Engines, Ltd. 

Citroen Cars Ltd. 

City Electricity Depot, Leicester. 

Civilian Aircraft Co., Ltd. 

Clement Talbot, Ltd. 

Commer Cars, Ltd. 

Corporation Light Railways & 
Transport Depot, Southend. 

County of London Electric Supply 
Co., Ltd. 

Crossley Motors Ltd. 

Daimler Co., Ltd. 

Darracq Motor Eng. Co., Ltd. 

Dennis Bros. 

Desoutter Bros. Ltd. 

Desoutter Aircraft Co., Ltd. 

W. & G. Du Cros Ltd. 

Electro-Mechanical Brake Co., Ltd. 

English Steel Corporation Ltd. 

Fairrie & Co. 

A. Ferraris Ltd. 

J. Fowler & Co. (Leeds), Ltd. 

Gallaher Ltd. ~- 

Garner Motors Ltd. 
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THE FLEXIBLE BEARING FOR 
ALL OSCILLATING MOVEMENTS 


Adaptable to machines of every type. 
Particulars from: 
T. B. ANDRE & CO., LTD., 
VICTORIA GARDENS, LADBROKE ROAD, 
NOTTING HILL GATE, LONDON, W.11. 
*Phone : PARK 9821. 


Migani 


A FEW OF OUR CUSTOMERS. 


Gilford Motor Co., Ltd. 

Glennifer Motors Ltd. 

Gloster Aircraft Co., Ltd. 

Halley Motors Ltd. 

Hillman Motor Car Co., Ltd. 

Humber Ltd. 

Invicta Cars. 

Keighley Electrical Engineering 
Co., Ltd. 

Lagonda Ltd. 

London Electric Railway. 

London General Omnibus Co. 

Matchless Motor Cycles (Colliers), 
Ltd. 

Maudslay Motor Co., Ltd. 

M. G. Car Co. 

Morris Commercial Cars, Ltd. 

Phillips Engineering Co., Ltd. 

Thos. Robinson & Son, Ltd. 

Rover Co., Ltd. 

Rowntree & Co., Ltd. 

G. Scammell & Nephew, Ltd. 

Shelvoke & Drewry. 

Standard Motor Co., Ltd. 

J. Stone & Co. 

Streamline Cars Ltd. 

Sunbeam Motor Co., Ltd. 

J. Thornycroft & Co. 

Andrews Toledo Ltd. 

Triumph Cycle Co., Ltd. 

Trojan Ltd. 

T. S. Motors Ltd. 

United Automobile Services. 

C. A. Vandervell, Ltd. 

Vauxhall Motors. 

Westland Aircraft Works. 

D. Wickham & Co., Ltd. 


Wolseley Sheep Shearing Co., Ltd. 


J. Woodhead & Sons, Ltd. 


G@IULAALALAALALUEAANAEUEAAGAEOEUEAOEAAOOEGAAUGUOGOEOEUAGOEOEOONOUGEOOUONOUONSOUOEOEDONOUONOOUOUOOOOUODOOEONOOOOOOEOOOOGOEOOOLOAEE® 


There are now over 3,000,000 SILENTBLOCS in use. 














featured in the adjoining photograph are 
giving unfailing service ina large Birmingham 
Engineering Works. 


Using mild steel, brass, copper or aluminium 
wire, large quentities of rivets, tyre studs, plain 
studs, bolts and balls, etc., are turned out 
speedily and cheaply—with very little attention 
required from the operator (except, of course, 
for the fixing of tools and adjustment for 
various sizes of work). 


We shall be pleased to send full specifications 
and details of capacity to intending users. Also 
Cold Thread Rolling and Bolt Head Trimming 
Machine for use in connection with the above. 








FOR THE RAPID 
PRODUCTION OF 
RIVETS: TYRE STUDS: 
PLAIN STUDS - BOLTS - 
AND BALLS ~- ETC 


GREENWOOD & BATLEY, Lid., ALBION WORKS, LEEDS. 
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More efficient production 


of contactor type 
Motor Control Gear 


You are interested in 
more efficient production 
of Brookhirst Switchgear if 
it enables you to purchase 
more advantageously ! 


Certain developments, 
which need not be detailed 
here, have made it possible 
to produce a smaller and 
less expensive contactor 
unit which is, at the same 
time, more efficient. 


Careful standardisation 
and limitation of the 
number of arrangements 
have introduced further 

















economies. 


As a result Brookhirst 
A.C. Automatic Control 
Gear is now on a competi- 
tive basis, allowing for 
differences in specification. 

Yet the high standard 
of quality which has built 
up the Brookhirst repu- 
tation has been rigidly 
followed. 

And the gears embody 
certain special features, 
such as :— 


1. Triple Pole Line (or 
Stator) Contactor, so 




















that the motor is al- 
ways completely iso- 
lated when stopped. 
2. Interconnections are 
made and brought 
down to convenient 
terminals. 


3. Adequate number of 
starting stepsin Rotor 
Starting Panels. 


Therefore, the new 
range of Brookhirst A.C. 
Automatic Control Gear 
means better value for 
money and you should see 
to it that a copy of Cata- 
logue No. ST.56 is in your 
hands without delay. 





To: 
BROOKHIRST SWITCHGEAR LTD. 
CHESTER. 


Please send me a copy of 
your Catalogue ST.56 A.C. 


Automatic Control Gear. 


COR e eee em eee eee re HH eee eens weeeeeeee 











fill in the form above for 
copy of Catalogue-ST56 


BROOKHIRST 


SWITCHGEAR 


CHESTER. 








5426 
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i) HOT OR 
@ coLo 
S LIQUIDS 


FLUIDS. 


poy Ssh leat oe - 


DRUM ENGINEERING CO., LTD., 
BRADFORD, Yorks. 
74, VICTORIA STREET, LONDON. S.W.1.  Tel.: Victoria 4866. 


USED FOR R 


P 








PECIFY 
‘DRYKOS’ FOR 


| ae 





POWER-PLANT, 


AS and Stove Works, Power Stations and 

other Industries regularly use Purimachos 
(plastic) and Drykos (dry) Fire Cements for 
all repairs subjected to heat. Drykos is 
specially recommended for high temperature 
firebrick-work. We are always pleased to 
advise on the most suitable grade for any 
purpose. Descriptive folders and working 
samples free from 


PURIMACHOS LTD., 
85, St. Philip’s, BRISTOL. 
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Box Blade Type with 


Patent Streamline Type 
belt pulley. 


with belt pulley. 


i] 
Box Blade Type with 


Patent Streamline Type with 
totally-enclosed motor. 


totally-enclosed motor. 


Blackman Ventilating Fans 





Box blades or Streamline—in all sizes—belt or electric. so 





Write, wire or ‘phone us for particulars and expert advice 
on Ventilating matters, or make an appointment for one of 


our representatives to call and discuss 


your requirements. 


JAMES KEITH & BLACKMAN CO., LTD., 


Telephones: Central 7091 (nine lines): 


Head Office: 
27, FARRINGDON AVENUE, 


Telegrams : James Keith, Phone, London. 


LONDON, _E.C.4. 


























engines to prevent the oil 
and water of condensation, 
carried by the steam, being 
thrown down on to adjacent 
roofs and buildings, and 
to reduce the noise of the 
exhaust. 


EXHAUS | 
HEAD 























EXHAUST HEAD +; SWIVEL UNION 
AND OIL CATCHER. ROYLES PATENT. 
A union and _ universal 
For fixing on the end of joint or bend in one 
exhaust pipes of steam article. 


The joint is a double cone 
accurately ground — no 









They wane strongly made in black sheet steel, Invaluable for pipe fitting involving awkward 
heavily galvanised after manufacture, and bends, or for temporary connections on_ test 
provide ample area for the passage of steam, ranges, etc. 
whilst the double baffles give maximum 
separating effect Connection é 
for drain provided at base. WILL 
loo NOT 
NO INCREASE IN BACK NY, Mota oes : MILEC is 
PRESSURE. SOMO ESE amore. PRESSURE. 


jointing material required. | 


May be set at anything from 
a STRAIGHT LINE to a 
RIGHT ANGLE. 































—") 


JUNE 26, 1931.] 


ENGINEERING. 23 








2 
Yj 





A 30000 K.VA. 
RRY TRANSFORMER 


st weight 67 tone 





AGENTS: HARPER GILFILLAN & Co., Ltd., 


Ipoh, F.M.S. 








J. J. NIVEN & Co., Ltd., TREVOR WILLIAMS (Pty.), Ltd., 


Wellington, N.Z. Johannesburg and Durban. 


ALSO AT MELBOURNE AND CALCUTTA. 


6327 

















HIGH SPEED OIL ENGINES 


For Electricity Generation 











IDEAL FOR:— 


Ship Lighting and Ship Auxiliaries, 
Kinema Lighting and Projecting, 
Country House Lighting, 
Pumping and Compressor Sets, 


Wireless Installations, etc., etc. 


Compared with a petrol engine they 


effect a saving of 80% in fuel cost. 


They start immediately by hand from cold 
without preliminary heating—back fires are 


impossible. 


They are immune from fire risk. 





| to 6 cylinder models—94 to 74 B.H.P. 




















L. GARDNER & SONS, LTD., PATRICROFT, Manchester. 1, queen Vicioria'Street, 5.0.4. 


(Proprietors of Norris, Henty & Gardners, Ltd.). 


6271 
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OVER A HUNDRED OF THESE 
SETS HAVE BEEN INSTALLED 


AND WI’? 


Reasons for the extraordinary popularity 
of the ‘* Metrovick ’’ Combination type 
Steam Turbine include :— 





















(1) Low initial cost of plant, foundations, and 
buildings. 


(2) Robust design, high efficiency, and absence 
of auxiliary motors and control gear. 


(3) Mechanical drive of pumps gives indepen- 
dence of outside sources of power for 
starting. 


(4) The pass-out type of Self-contained tur- 
bine combines these advantages with 
maximum fuel economy in combined 
power and heat installations. 






Ask for Circular 1452/9-1. 
Complete Small Power Station. 


Loe teAN 


YF Vick ers .*. 


TRAFFORD PARK -- MANCHESTER 
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Equilibrium Float Valve 


IN FT 


Graph showing maximum discharge 
capacities of standard Larner-Johnson 
Float Valves 
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= 
x 
vo 
a) 


p 


MAXIMUM DISCHARGE 


BLAKEBOROUGH 


N the field of automatic float con- 

trolled valves new possibilities are 

opened up by the Larner-Johnson 

Pat. Needle Type Valve. The per- 
fect hydraulic balance of the valve 
plunger, obtained through the internal 
pilot valve control, results in smooth 
and silent operation and _ ensures 
sensiiive response to changes in water 
level. Water hammer troubles, caused 
by jerky action of the valve, are 
frequently associated with float valve 
installations, particularly on high- 
pressure services. The Larner-Johnson 
valve eliminates such troubles. Erosion 
is minimised by the sfreamline water- 
way, while the absence of internal 
packing leathers constitutes another 
valuable contribution to trouble-free 
performance. It is readily possible 
to determine the correct size of valve 
for any given set of conditions, thus 
obtaining the best operating character- 
istics as well as effecting maximum 
economy. Where working conditions 
are less exacting the Equilibrium Float 
Valve provides a useful alternative to 
the Larner-Johnson type; if has the 
advantage of lower first cost, but is 
recommended only for low-pressure 
services. 


350 


N THOUSANDS OF GALLONS PER HOUR 


FLOAT VALVES 


‘THE RIGHT VALVE for EVERY SERVICE’ 
J. BLAKEBOROUGH & SONS LTD - BRIGHOUSE - ENGLAND 





26 ENGINEERING. [JUNE 26, 1931. 


_wW 
—fromJOHM o’ GROATS/ 




















KELAA/YVAALYVO 
’ Y Z Ay YON x q 
NRX 
1 DONE OR. 
OROTKY aX bs 
Ht I) CAD XX XE 
(OO RIO MOD 
NANA XW XI 
XXX X YX 8 
OX XNA X OK XR 
RR 
OR IOK KY 


a Meee, 
XR KN 




























The consistent high 
standard of purity of the 
well-known SHELL 
PETROL is assured and 
maintained by the use of 


Z. — fo LANDS ERD MONEL METAL FILTER 


MONEL WEIR. LIMITED. 


CATHCART - - - GLASGOW 








— cern, 
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Reliability 


The Weir Turbo-Feed Pump is unsurpassed in its 
reliability, the foundation of which is simplicity and 
soundness of_ design, evolved as the result of our 
accumulated experience as the leaders in boiler feed 
pump design and construction for many years. 


Parallel operation 


Weir Turbo-Feed Pumps are specially suitable for 
operating in parallel, either with other Turbo-Feed 
Pumps or with Electrically-driven Pumps. They are 
perfectly stable and self-governing at all loads. 


Oil-free exhaust 


The heat contained in the oil-free exhaust can be fully 
recovered, giving high overall efficiency. 


High pressures and temperatures 
Weir Boiler-Feed Pumps are built for the highest 


pressures and temperatures in use or proposed. 


A few typical examples :— 


Discharge Pressures 








Kirkstall (Leeds)... - ... 550 |b. 
Antoing Central Station, Brussels — Tom 
Barking Power Station, London .. --» $25 ib. 
Weymouth Power Station, Boston, U.S.A. 1450 lb. 
Continental Power Station sie .-- 1000 lb. 





Above : Marylebone, London. Two sets 20,000 and two 
sets 15,000 gallons per hour at 425 lb. per sq. inch, 








Weir Turbo - Feed 
Pump. Capacity, 
10,000 gallons per 
hour against a dis- 
charge pressure of 
300 Ib. per sq. in. 





Above : Merxem, Belgium. Capacity, 120 cu. metres 
(264,000 Ib.) per hour, 30 kgs. per sq. cm. (425 Ib. per sq 
inch). 

Left : Lourches, France. Two 90 cu. metres 


dr 000 Ib.) per hour at 25 kgs. per om cm. (355 lb. per sq. 


EIR ‘LID. 


CATHIGART : GLASGOW: 


ee 
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An 
exhaustive test 
OF THE REMARKABLE EFFICIENCY OF w, A. TOOKEY, 
c * LEY M.Inst.C.E., M.I.Mech.E., M.I.A E. 

T our request Mr. W. A. Tookey, 
Consulting Engineer, carried 


(DIESEL ENGINES ie 








is afforded by the enthusiastic testimony ot the increasingly large number B.H.P. 6-cylinder Vertical Compres- 
of users. These engines have met with a wonderful reception owing to the sorless Diesel Engine, type R.V.D.6. 
many advantages provided by the design. Crossley Diesel Engines are His full report is embodied in a 
completely enclosed—thus excluding all dust and dirt—yet all parts are special brochure which establishes 
,instantly accessible. Lubrication is pressure fed and entirely automatic. beyond doubt the remarkable eff- 
Operating with extreme economy and perfect satisfaction on cheap fuel ciency and the economical perform- 
oils, these engines adapt themselves to all loads, from no load to full load. ance of the Crossley Compressorless 
Robust construction, quiet steady running, easy starting and perfect Diesel Engine. 


cleanliness are characteristics of these remarkably reliable power units. 
































His conclusions are as follows : 


“‘ From previous information of the details 
of construction and personal knowledge of 
the satisfaction obtained from an engine 
of similar cylinder dimensions working 
under arduous conditions inseparable 
from stone quarrying, I realised that the 
engine submitted to me merited the speci- 
ally searching series of trials which I have 
detailed in this report. 

The fuel consumption of O°38lb. per 
B.H.P. per hour is extremely low, and the 
economical rate of lubricating oil consump- 
tion emphasises this excellent attri 
The soundness and rigidity of construc- 
tion of the engine is unquestionable. 
Response to control with reliability and 
stability of operation is most striking. 
The manner in which effective self-con- 
tained lubrication is achieved is unique. 
The positioning of governor and fuel pump 
at the end of the cylinder casing, and 
thus forming an easily detachable unit, 
is characteristically convenient and simple. 
The protection of all moving parts within 
substantial enclosures is very commend- 
able, and should minimise repair and 
maintenance costs.” 








Write for full neport of t 


(To GROSSLEY BROTHERS LIMITED, Openshan, Manchester 





D. 16-2 


ee er 


: i Will you please send...... copies of the Report of Tests on your ' 
Crossley Compressorless Diesel Engines are t six-cylinder 390 B.H.P. Crossley Compressorless Diesel Engine. i 
built in various sizes and cylinder units up to ft i 
6-cylinder 400 B.H.P. and are equally suitable l : 
ashore or afloat. 5 ane ar 
: ra Net MEO, TNS LE ee : 
I r 
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[or HARD ON 
BELT'drives 














LTS 


NUMEROUS PULLEYS, REVERSE 
BENDS, TWISTS, SMALL PULLEY 
RATIOS, HIGH SPEEDS. 


Drives that embody these features need special 
treatment in belts. They need belts made to 
stand up to hard conditions, with a great 
reserve of strength and endurance. 


They need Macinlop Belts. 


Macinlop Belts because flexibility, pulley grip, 
resistance to all conditions which tend to 
destroy belts, are the primary factors 
considered in their production. Read this 
independent tribute :— 











One of the 
Belt drives 










ref erred to roms’ your orks» 
. Bs v4 two out W visi? 
in the P caiies in advt 
we en drive? ute et yet 
2 { 
Secon Gifr reat Peeaed - yndet 
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‘BABCOCK’ BOILERED 
TURBO- 
ELECTRIC 
SHIPS 


HE DEVELOPMENT OF THE 
"T turso-cuecrric SHIP IS 
ANOTHER PHASE IN- THE 
ADVANCEMENT OF _ THE 
STEAMSHIP, AND THE TABLE 
BELOW SHOWS THAT 
BABCOCK AND WILCOX ARE 
PLAYING A LEADING PART 
IN| THIS LATEST DEVELOP- 
MENT. 





— 
tl. - . 
—— 
} .* eee” 




















hep See 
From a painting by W. McDowell 
PARTICULARS OF BABCOCK & WILCOX BOILERS INSTALLED IN 
THE S.S. “MONARCH OF TURBO-ELECTRIC MERCHANT SHIPS. 
BERMUDA” REPRESENTS : : a ae tn 
ANOTHER REVERSION { eo Total 
STEAM DRIVEN MACHINERY Name of Vessel = | Owmers No.of Boilers Fuel ie” | Fam | 
MORRO CASTLE ek ... | Ward Line seh a 6 Oil 300 | 600 | 43,008 
ORIENTE sisi ae ... Ward Line wee es 6 Oil 300 | 600 | 43,008 
SANTA CLARA — ... Grace Line eae os 6 Oil 300 620 | 28,800 
CALIFORNIA _... Sew ... International Mercantile | 
Marine Co. ... ae 12 Oil 275 525 | 55,176 
VIRGINIA ae ae so< WADIRtO ss wi me 8 Oil 300 630 | 43,688 
PENNSYLVANIA aes soo PADIREO: «5; re jie 8 Oil 300 630 43,688 
DARIEN ... sx ous .. United Fruit Co. et 2 Oil ' 400 705 8,660 
MONARCH OF BERMUDA ... The Bermuda & West 
Indies S.S. Co. oA 8 Oil 400 650 42,200 
CITY OF SAGINAW... ... Pere Marquette Railroad 
Co., Ludington, Michi- Stoker 
gan... as as 4 | Fired 315 620 20,760 
CITY OF FLINT fe ... Ditto 4 Stoker 315 620 20,760 
Fired 
PRESIDENT HOOVER ... Dollar S.S. Line ss 12 Oil 300 620 57,624 
HE BABCOCK BOILER 1S PRESIDENT COOLIDGE ... Dollar S.S. Line ‘a 12 Oil 300 620 57,624 
REPRESENTED IN EVERY 6 VESSELS BUILDING United Fruit Co. ro 4 each Oil 350 666 22,492 
SECTION OF THE STEAM aa 
RAISING ART AS APPLIED 
TO MARINE WORK. THE 
COMPANY MANUFACTURES 
BOILERS TO SUIT ALL RE- 
QUIREMENTS, VARYING ABCOCK BOILERS ARE SUITABLE METHODS OR BY MECHANICAL 
FROM THE STURDY FOR ALL CLASSES OF FUEL, AND STOKERS. THE TOTAL BOILER HEATING 
STANDARD BABCOCK ARE PARTICULARLY WELL ADAPTED SURFACE SUPPLIED TO DATE FOR 
MARINE DESIGN TO THE FOR THE MECHANICAL FIRING OF MARINE USE ALONE IS 62 MILLION 


LIGHTWEIGHT SMALL-TUBE 
SECTIONAL BOILER OF 
THE EXPRESS TYPE 


COAL—WHETHER BY PULVERISED FUEL SQUARE FEET. 








BA BCOCK & WILCOX LTD BABCOCK HOUSE 94, FARRINGDON STREET, LONDON, E.C.4 
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For the last 60 years we have | 
specialised in the manufacture of all | 
types of steam boilers, including 
Lancashire, Cornish, Loco-Multi- 
tubular, “ Thermax’’ Water Tube, 
Vertical Cross Tube, Flue and Return 
Tube, Waste Heat, &c. 


This experience enables us to produce—by 
the use of highest quality materials and 
first-class workmanship—boilers having the 
following desirable features :— 


ECONOMY. RELIABILITY. 
EFFICIENCY. DURABILITY. 


Accessibility for cleaning and inspection. 
Low cost of maintenance. 





ae we” 
meer! “ a 


s 
‘te * ae 


WELDED WORK. — 


” a 


We specialise in the manufacture of welded 
steel parts, any design, any weight, and for 
any service 


Ask for photographs showing welded steel products 
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“Ruston” type “]" 





~ 





RUSTON 
“Diesel” Road Rollers 


make Roads 


Economically. 


Engineers who have followed the increasing application 
of the modern Oil Engine to all power problems will be 
familiar with the merits of oil as a fuel, but some 
of the advantages over coal as applied to Road Rollers 
may be briefly recounted. 











There is no waiting to get up steam. 

Fuel is only consumed during actual working 
hours. 

Oil is much more easily transported than coal. 
The cost of carting water is eliminated. 

Boiler insurance is cut out. 

The smoke nuisance is abated. 

No time is lost for boiler cleaning and inspection. 


The elimination of water in a boiler disposes of 
the vexatious water-level problems where 
working on gradients. 














Full Particulars from :— 


Ruston & Hornsby Ltd. 


Lincoln. 
LONDON: Imperial House, 15-17-19, Kingsway, W.C.2. . 


















| RUSTON 


Engineers - - - - 


Fiue and Return Tube Boller (Marine Set ). 
arranged in Marine Style as shown ox with Brickwor 





These boilers can be 
Setting 


'& HORNSBY LTD. 


Lincoln. 
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‘BABCOCK’ BOILERED 
TURBO- 
ELECTRIC 
SHIPS 


HE DEVELOPMENT OF THE 

'TURBO-ELECTRIC SHIP IS 
ANOTHER PHASE IN’ THE 
ADVANCEMENT OF THE 
STEAMSHIP, AND THE TABLE 
BELOW SHOWS THAT 
BABCOCK AND WILCOX ARE 
PLAYING A LEADING PART 
IN THIS LATEST DEVELOP. 














MENT. 
From a painting by W. McDowell 
PARTICULARS OF BABCOCK & WILCOX BOILERS INSTALLED IN 
THE S.S. “MONARCH OF TURBO-ELECTRIC MERCHANT SHIPS. 
BERMUDA” REPRESENTS ; ~ _ feass 
ANOTHER REVERSION | Final | Total 
FROM DIESEL DRIVE TO : z Press Steam Boiler 
STEAM DRIVEN MACHINERY Name of Vessel Owners No. of Boilers Fuel > Temp. Rig 
MORRO CASTLE — ... | Ward Line hi se 6 Oil 300 | 600 43,008 
ORIENTE bie sea ... Ward Line re a 6 Oil 300 | 600 | 43,008 
SANTA CLARA Grace Line aes or 6 Oil 300 620 | 28,800 
CALIFORNIA _... pes ... International Mercantile 
Marine Co. ... Ses 12 Oil 275 525 | 55,176 
VIRGINIA - ae on (UBIGRO 5s si ie 8 Oil 300 630 | 43,688 
PENNSYLVANIA soc {IDMRRO! ee dos 8 Oil 300 | 630 | 43,688 
DARIEN ... ee oak .. United Fruit Co. ie 2 Oil | 400 ' 705 8,660 
MONARCH OF BERMUDA ... The Bermuda & West 
Indies S.S. Co. ie 8 Oil 400 650 42,200 
CITY OF SAGINAW Pere Marquette Railroad 
Co., Ludington, Michi- Stoker 
gan xs ces ee 4 | Fired 315 620 = 20,760 
CITY OF FLINT aa oo (DIES: axe ve sos 4 Stoker 315 620 | 20,760 
Fired | 
PRESIDENT HOOVER Dollar S.S. Line a 12 Oil 300 620 57,624 
HE BABCOCK BOILER IS PRESIDENT COOLIDGE Dollar S.S. Line ie 12 Oil 300 620 | 57,624 
REPRESENTED IN EVERY 6 VESSELS BUILDING United Fruit Co... 4 each Oil 350 666 =. 22,492 
SECTION OF THE STEAM si itt 











RAiSING ART AS APPLIED 
TO MARINE WORK. THE 
COMPANY MANUFACTURES 
BOILERS TO SUIT ALL RE- 


QUIREMENTS, VARYING METHODS OR BY MECHANICAL 


STOKERS. THE TOTAL BOILER HEATING 


ABCOCK BOILERS ARE SUITABLE 


= 


FROM THE STURDY 
STANDARD BABCOCK 
MARINE DESIGN TO THE 
LIGHTWEIGHT SMALL-TUBE 
SECTIONAL BOILER OF 
THE EXPRESS TYPE. 


FOR ALL CLASSES OF FUEL, AND 
ARE PARTICULARLY WELL ADAPTED 
FOR THE MECHANICAL FIRING OF 
COAL—WHETHER BY PULVERISED FUEL 


SURFACE SUPPLIED TO DATE FOR 
MARINE USE ALONE IS 82 MILLION 
SQUARE FEET. 








BABCOCK & WILCOX LTD 


TELEPHONE: CITY 6470 (8 LINES) 


BABCOCK HOUSE, 34, FARRINGDON STREET, LONDON, E.C.4 
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For the last 60 years we have 
specialised in the manufacture of all 
types of steam boilers, including 
Lancashire, Cornish, Loco-Multi- 
tubular, “Thermax’’ Water Tube, 
Vertical Cross Tube, Flue and Return 
Tube, Waste Heat, &c. 


This experience enables us to produce—by 
the use of highest quality materials and 
first-class workmanship—boilers having the 
foliowing desirable features :— 


ECONOMY. RELIABILITY. 
EFFICIENCY. DURABILITY. 


Accessibility for cleaning and inspection. 
Low cost of maintenance. 


WELDED WORK. 


We specialise in the manufacture of welded 
steel parts, any design, any weight, and for 
any service. 


Ask for photographs showing welded steel products 
produced in our works. 


















“ 





RUSTON 
“Diesel” Road Rollers 


make Roads 


Economically. 


Engineers who have followed the increasing application 
of the modern Oil Engine to all power problems will be 
familiar with the merits of oil as a fuel, but some 
of the advantages over coal as applied to Road Rollers 
may be briefly recounted. 


















There is no waiting to get up steam. 

Fuel is only consumed during actual working 
hours. 

Oil is much more easily transported than coal. 
The cost of carting water is eliminated. 

Boiler insurance is cut out. 

The smoke nuisance is abated. 

No time is lost for boiler cleaning and inspection. 


The elimination of water in a boiler disposes of 
the vexatious water-level problems where 
working on gradients. 















Full Particulars from :— 


Ruston & Hornsby Ltd. 


Lincoln. 
LONDON: Imperial House, 15-17-19, Kingsway, W.C.2. a 





















“Ruston” type “J” Flue and Return Tube Boiler (Marine Setting). These boilers can be 
arranged in Marine Style as shown or with Brickwork Setting. 


May we send you photographs of several large installations recently completed. 


- RUSTON & HORNSBY LTD. 


Engineers - - - - Lincoln. 
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98°/, Stretchless and straight running 
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BELTIN ROIALISTS. 89 


St. Ann’s Works, Tullis St.,Bridgeton. 
MMBridaeton 12098-0:7 & 8. GLASGOW, 8. "aan GLASGOW. 




















neers eas 











JUNE 26, 1931.] 


ENGINEERING 








Cut your Internal 
Transport 


Efficient transport at low cost. 


A 3-wheeled, low-loading motor truck and trailer 
having a combined capacity of 8 cwts. 
electric traction, easily controlled and equally suitable 
for long or short journeys on the road or for use in 
the shops, this truck does all the internal transport 


in factories. 


With it, one man can do the work of three 
thus saving two 
operating 


labourers with ordinary trolleys, 
men’s time against negligible 








A 





The Trade Mark of Quality. 
Raleigh products are world famous 
for their precision of construction, 
service and reliability. 








Faster than 





costs. 





Costs! 


Special features of 


















The Raleigh Truck 


6 H.P. ENGINE. Silent, smooth-running and 
absolutely reliable. Automatic dry-sump lubri- 
cation. Very simple to decarbonise and maintain. 


3-SPEEDS & REVERSE. Primary drive by 
heavy roller chain to 3-speed and reverse gear- 
box which incorporates a sweet, non-destructible 
clutch, and is specially designed for easy gear- 
changing. 

DIFFERENTIAL REAR AXLE. [Final drive 
by ‘Duplex ”’ roller chain to car-type rear axle 
fitted with enclosed differential for easy corner- 
ing. Shafts carried on substantial taper roller 
bearings. 


Capacity of Truck - 5 cuts. 


BRAKES ON ALL WHEELS. Powerful 
internal-expanding brakes 7} in. diameter. 
Front operated by handlebar lever, rear by pedal, 
inter-connected with hand lever for parking, 


SMALL TURNING ’- RADIUS. While 
possessing 3 forward speeds and a reverse gear, 
the Raleigh Truck ean be turned in practically 
its own length—a great advantage in small 
shops. 


EASY STARTING. Conveniently placed 
kick-starter can be operated from the saddle and 
instantaneous starting is ensured. 


Capacity of Trailer - 3 cwts. 


THE RALEIGH TRUCK 


Send for full details of 
the Raleigh Truck and 














TRUCK ONLY 65 GNS. 


Including body primed with a lead-colour 
paint in readiness for finishing in any colour. 


TRAILER 12 GNS. 






of the Raleigh Delivery 
Van and Light Lorry. 







THE RALEIGH CYCLE CQs, §2:..% # > 4 * 2 S+"* €¢ &Si- HOTIINGRAN. 
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of Temperature, Humidity, 
Vacuum, Pressure,— 
Time. 


Are being taken ANNUALLY by means of 


Cambridge Recorders. These simple, ac- 
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curate and robust instruments are made 
with one, two, three or four pens, and 
can be arranged to record on one chart 
t% 45 almost any combination of the phenomena 
eA 


mentioned above. 


Further details, with specimen 
chart, are given in 
FOLDER NO. 26-G, 
which will be sent on request. 





Please mention the particular application in 
which you are interested. 
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| INSTRUMENT C9 I? 





: |) LI pM stead Office. 45-GROSVENOR PLACE 
ATE: } || CAMBRIDGE €Jhowrooms LONDON ,‘S.W.1 


TR 1 Se 














6152 THOS. FIRTH & JOHN BROWN, LIMITED, SHEFFIELD. 





SEE OUR DISPLAYED ADVERTISEMENT ON PAGES 30, 31 & 67. 








PAXMAN HEAVY DUTY OIL ENGINE 





is designed to be started, left running same output. It forms an ideal 
and stopped, exactly like an electric unit for stand-by purposes, sets being 
motor. Its compact design enables offered completely self-contained and 
the engine to be easily installed in fitted with automatic starting 
extremely limited and cramped spaces apparatus to meet any emergency, 
which would present considerable such as failure of existing electric 
difficulties for other plant of the supply, etc. ~— 
— ae Write for Publication G.1000. 
- ee —ws - _— 
ttheeaeehdiablineat iin naa adit Davey, Paxman & Co., Ltd. (Assoc. firm of A.G.E. Ltd.), 
direct-coupled to 200 kW. D.O. Generator. 31-33, Aldwych House, Lendon, W.C.2. (Established 1865 ). Works : COLCHESTER. 











sents: “SEUSS? Meat-Resisting Steels for Furnace Components 
a 
bli 


TRADE MARK 


eCTUDUBBUGUGU LAY 


HEAT RESISTING STEELS 


SPECIALLY SUITABLE FOR 
HEARTH BRICKS, RABBLE TEETH, FURNACE GRATE 
BARS, MUFFLES, CARBURIZING BOXES, CONVEYOR 
CHAINS, SUPERHEATER TUBE SUPPORTS, GRATE 
CASTINGS, Etc. 


Supplied as Castings, Forgings, Rolled and Pressed Products. 











These Steels maintain their strength and do not scale SHEFFIEL 
or oxidise appreciably at temperatures of 1000°C. +eeTH AND HANGERS OF HADFIELD'S “ERA H.R.” HEAT-RESISTING 
STEEL FOR ZINC, LEAD AND OTHER ROASTING FURNACES. 








ELIHU THOMSON. 
12th JOHN FRITZ MEDALLIST. Manufacturers of Steel Castings and Forgings of every description. 


TERMS OF AWARD: 
ACHIEVEMENTS IN. ELECTRICAL TD. East Hecla & Hecia Works, over 200 acres. 
ENGINEERING AND INVENTION. roa SHEFFIELD Buildings ous 
. cover 61 acres. No. 94 


No. 73 PORTRAIT. 


Area of Works 4696 
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No MATTER WHAT KIND 
OF STEELWORK YOU MAY 
REQUIRE, WE HAVE COM- 
PETENT TECHNICAL STAFFS 
AND EXPERIENCED WORK- 
MEN TO CARRY IT THROUGH 
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SEND US YOUR ENQUIRIES. 





_ — one - - THIS, ILLUSTRATION IS OF THE 
NEW BUILDING FOR THE CITY 
Architect—S. N. COOKE, F.R.I.B.A.,"Birmingham Bee oe -S. BY LANDERC.E.M.1.Struct.E., London. | OF BIRMINGHAM WATER 

. DEPARTMENT, EDGBASTON, 

BIRMINGHAM. THE BUILDING IS 

200 FEET LONG BY 100 FEET WIDE. 

APPROXIMATELY 450 TONS OF 

STEELWORK FABRICATED AND 
ERECTED BY US. 











DARLASTON, Gees SOUTH STAFFS. 


LONDON: eh Buildings, 56, Kingsway, W.C.2. 5957 
BIRMINGHAM: Norwich Union Chambers, Congreve Street. 





















' RESISTING STEELS! @ 


BROWN 
FOR CASE HARDENING AND ANNEALING BOXES, RAILS, SKIDS, GRIDS, BAYLEYS 
DRUMS FOR CONVEYOR CHAINS, BAFFLE PLATES, @&c. 


STAINLESS 
BROWN BAYLEY’S STEEL WORKS LTD., SHEFFIELD. | SouKx 





BROWN 
BAYLEYS 


STAINLESS 




















TRADE MARK. 
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_ ELEVATING & CONVEYING MACHINERY, ROOFS, BUNKERS, COLLIERY SCREENING PLANTS 
| PICKING BELTS, PIT HEAD GEARS , HEAPSTEADS , GAS RETORT INSTALLATIONS. 

















~... — 





THREAD GRINDING MACHINES 


Patent No. 294589 (Others Pending) 


FOR TAPS AND GAUGES 


At arecent demonstration of grinding $in. 
B.S.W. taps from blanks roughed out with 
a diehead about 12 thousandths over size, it 
was shown: That the machines being fully 
automatic, one operator has time to operate 
four machines at one time and could grind 
120 of these taps in one hour, including the 
dressing of the wheels. 
All the taps produced were uniformly 
within ‘‘B’”’ limits, were relief ground, 
crest, flanks and root. 

Designed and Manufactured by 6076 


ATKINS (PETERBOROUGH) LTD., PETERBOROUGH 

















38 [SUPPLEMENT page IT] ENGINEERING. [JUNE 26, 1931. 








\\ FIRMA A.F SMULDERS 
SCHIEDAM (HOLLAND) 













BOILERS, Land and Marine of all Systems and Pressures. 
BRIDGES, ROOFS, and all other Steel Work at our Branch. 
CHAUDRONNERIES: 


A. F. SMULDERS 


Grace-Berleur, Liége, Belgium. 


1. The Self-Propelling, derricking and revolving floating 
crane ,MAMMOTH, delivered to the ,,Mersey Docks 
& Harbour Board” Liverpool, undergoing tests with a 
load of 200 tons, at our Yard in Schiedam. 


2. Seven derricking and revolving floating cranes, buil- 
ding at our yard, in different stages of progress.’ 
Their lifting power varies from 80 to 200 tons. 





’ 
BEE BAN Ree 





OTHER SPECIALITIES: Dredging Plants of all Types and Very Large Capacity. Coaling Vessels and Coaling 
Elevators for Bunkering Steamers Mechanically, at Rates from 150 to 1000 Tons an Hour. Passenger and Cargo 


Vessels, Tugs, Floating Docks, Excavators of all Systems, Tin Dredgers. 
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Architect and 


Surveyor : Mr. A. B. Dobson. Engine Mr. J. Me. F. Neil!, B.Sc. 


The Whitehead Swimming Pond was a triumphant 
demonstration of the advantages of “Ferrocrete” 
—the rapid-hardening Portland Cement. The 
structure is in a very exposed position and the 
contractor was faced with the serious risks of 
sudden gales. To minimise the chances of 
damage, “Ferrocrete” was chosen for the 
concrete work. Sheet piling was employed 
as a cofferdam, but as the tops of these 
piles were only a few inches above high water 
mark, heavy seas invariably caused flooding of 
the works. The rapid-hardening properties of 
"Ferrocrete,” however, made this risk almost 
negligible, and in addition, made rapid stripping 








6 
OG 


A.M.LC.E. 


of the formwork possible. Twenty hours after 
pouring, ihe piles were subjected to a heavy 
buffeting, and a few days after completion, 
the whole structure was tesfed by a full gale. 
Serious camage was caused to the adjoining <ea- 
front, but the concrete of this structure— allhough 
in asemi-green condition—satisfaclorily withstc od 
the test. A pleasing contrast of colours has been 
effected in this pool by facing the inner well 
with “ Snowcrete "and rendering the floor with 
“ Ferrocrete “ finted blue. Concrete mede with 
" Ferrocrete " is as hard and as strong in four 
days as concrete made with ordinary Poriland 
cement after four weeks. 


FERROCRETE 


REGD. 


THE RAPID HARDENING PORTLAND CEMENT 


THE CEMENT 
Selling Organisation of 

THE ASSOCIATED 
T FE SRITISH 
Telegrams : Portland, Parl, London 


PORTLAND 
PORTLAND 


MARKETING COMPANY 


CEMENT 
CEMENT 
PORTLAND HOUSE, TOTHILL ST., LONDON, S.W.1. 


LIMITED 


MANUFACTURERS LIMITED 
MANUFACTURERS LIMITED 
Telephone: Victoria 9980 


Contractors: Messrs. Colhoun Ltd., Londonderry. 
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STAND AT THE 
EXHIBITION IS 


No. 7, ROW F. 


“ ENGINEERING ” an t= 























SHIPPING 











ENGINEERING 
MACHINERY 
EXHIBITION 


SHIPPIN 
ENGINEERING & MACHINERY 
EXHIBITION. 


SEPTEMBER 10th to 26th, 1931. 


OLYMPIA - LONDON, W. 








A WORD to Manufacturers regarding the Gallery of the 
Main Olympia Building :— 


There are few Exhibitions where the Gallery contains exhibits of such an inter- 
esting character as at the Shipping, Engineering and Machinery Exhibition. 


There are yet three months before the opening date, 
and the Gallery is filling up rapidly. 


There are already approximately 80 firms exhibiting 
in the Gallery, and some 20 on the point of 
concluding applications. 


The class of exhibit is exceptionally strong, and 
many firms whose names are household words in 
the engineering industry have large and important 
stands in the Gallery. 


THE OFFICIAL THREE LANGUAGE BULLETIN. 


Prospective Overseas Visitors and British Manufacturers interested 

in Export Trade should ask for particulars of this bulletin, which 

has a circulation of approximately 40,000 in every part of the world. 
It is an absolutely unique publication. 





Organisers and Exhibition Offices : 6262 


F. W. BRIDGES & SONS, LTD., 


Grand Buildings, - Trafalgar Square, 
LONDON, W.C.Z2. 


Tel.: Segdirb, Westrand, London. Tel.: Regent 6861/2. 
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Which parts would 


be better in 
‘malleable’? 


The strength and ductility of Ley’s “ Black 
Heart” malleable make it eminently suitable 
for a great number of purposes. Compared 
with the already high standard of 20 tons per 
sq. in., set up by the British Engineering 
Standards Association, Ley’s “malleable ” gives 
a tensile strength of 24 tons per sq. in., an 
elongation of 15 per cent., a yield point of 16 
tons per sq. in., and a bend test of 170 degrees. 


LEYS 


MALLEABLE CASTINGS CO., LTD., 
DERBY. 


An invitation is 
extended to everyone 
interested to visit these 
works, the largest of 
their kind in Europe. 
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British Patent No. 199382, 
NO RESISTANCE — NO EXCITER — NO GADGETS 


AT LOWEST COST 


WELDING AT HIGHEST SPEED 


AT MAXIMUM EFFICIENCY 


A CONSTANT AND NON-SPLUTTERING ARC 
WITH BARE-WIRE ELECTRODES 


LAURENCE, SCOTT & ELECTROMOTORS 


NORWICH, MANCHESTER. 
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[TENSILE | | YIELD REDUCTION | | BRINELL 


‘ ' 
ELONGATION’: | | OF AREA | | NUMBER 


OF NATIONAL PHYSICAL 


WRITE TO US FOR I 
LABORATORY REPORT 





Rigrnarber ate Mis a‘ eae 





Reena ae 


STRESS. | | POINT 


7 SAVE 





ee 


All communications to be addressed to—-TENSOMETER LTD., 73, Southampton Row, W.C.1. 
Local Representatives: 

Warwickshire, Worcestershire, Staffordshire, Shropshire: BIRMINGHAM TOOL & GAUGE CoO., 
Grove Street, Winson Green, Birmingham. 

Northumberland, Durham, Cumberland, Westmorland: BRITISH ENGINES LTD., Glasshouse Street, 
St. Peters, Newcastle-on-Tyne. 

Lancashire: POWER AUXILIARIES CO., 4, Cateaton Street, Manchester. 

Scotland : TENSOMETER LTD., 110, Crawford Street, Glasgow, C.5. 








suatigh One of the ig 
ap LAGSESY ORVANISATIONS 
sae S SHIP REPAIRS 0; 
Sees THE SOUTH COAST/ 


ERE, at Southampton, our re- 
sources and experience enable 
us to undertake every descrip- 

tion of hull and machinery repairs to 
the largest vessels afloat, with special 
facilities for urgent work. Estimates 
promptly supplied for the smallest 
repair or a complete overhaul. 











SOUTHAMPTON 










va CWA“ cel 
Pin Pay. 
oud fe)) W\ fiff= >) 
J, IER EIN GIVE. 








. Address your enquiries to: 
Official 


JOHN I. 
Cunard 


VODA 
Steamship Co., iC ROFT 


Limited. ~ & CO., LIMITED, 
Penne WOOLSTON WORKS, SOUTHAMPTON. 


Repairers 
to the 
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PARSONS 


TRANSFORMERS 
il 



























TRANSFORMERS ON TEST AT HEATON WORKS. 














Also manufacturers of : Steam Turbines, High and Low Speed Alternators, Turbo-Blowers 
and Compressors, Surface Condensers, D.C. Generators, Searchlight Reflectors, etc., etc. 


CONTRACTORS FOR COMPLETE POWER STATION EQUIPMENT 


C.A. PARSONS 


& COMPANY LID 
HEATON WORKS, NEWCASTLE-ON-TYNE. 
London Office: 56, Victoria Street, Westminster, S.W.1. 


IAAI 
NT 


IL.P.8. No. 347. 
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Tue Dartineton Force Ltp. 
DARLINGTON 
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TELEGRAMS : FORGE, DARLINGTON. TEL. No. 2610 








t 
Meade by THE DARLINGTON FORGE UP . 





STEEL .. IRON FORGINGS 
STEEL 
CASTINGS BRONZE ano 
GUN METAL 
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ASSOCIATED BRITISH MACHINE TOOL MAKERS L: 


17, GROSVENOR GARDENS. LONDON, S.W.1I. 








Features which Favour 


qi Increased Output 


Reduced Costs 


Recent comparative tests definitely prove 
that output can be more than doubled whilst 
halving power costs, by installing the 
Asquith latest electrically driven radials. 
Many cases have come to our notice in which 
production has actually been increased four 
or five times. 


The Asquith Patented 6-way switch—not 
the least of the factors which ensure this 
remarkable increase of output. 


























eam eure 


The numerous distinctive features of the 
design are so revolutionary that machines 
not possessing them are virtually obsolete. 
This fact, with the guaranteed savings 
effected by the type, justifies the replace- 
ment of machines even three or four years 
old. 


Send for list R.43 and R.44, which give full details of the S.C. and O.D. Types. 
At the same time let us have particulars of your work and we shall be pleased 
to advise as to which of the types is most suitable for your requirements. 


WILLIAM ASQUITH, LIMITED 


PARK WORKS, HALIFAX, England. 


Telephone: 61258-9. : Telegrams: “* Drill, Halifax.” 
MTUDVUOOTUUFUCTUAEOUCRAGSOOOOSUATAGETA ANETTA ANE OARS LRT 


- CPARKSON ) 


No. 14 
SURFACE MILLER. 


Table measures 
S2in. by 20 in. 


Will mill surfaces 22 in. by 38 in. 
Cutter 24 in. diameter. 


















The Table has Auto feed and Reverse; 
it will accelerate between faces when 
required. 





One Lever controls all table traverses. 


J. PARKINSON & SON, SHIPLEY 
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STIRLING 


i 
; 
: 


THE IDEAL STEAM GENERATOR 


STIRLING 


THE STIRLING BOILER COMPANY LTD., 32 & 33, FARRINGDON STREET, LONDON, E.C.4. 











49 





JUNE 26, 1931. | ENGINEERING. [SUPPLEMENT page XIII] 




















TALKING PICTURES OF 


Built up with laminations of paper, 
compressed hydraulically between 
metal flanges, B.I. Paper Pinions 
are unequalled for silence, durabil- 
_ ity and resilience. They have been 
_ adopted all over the world for drives 
_ where these qualities are essential. 


~The photograph shews the electri- 
_ cal drive for a heavy wire drawing 
machine equipped with a B.I. 
Paper Pinion. This drive transmits 
_ 40 Horse Power, and has been 
in regular, use for over 25 years. 
The Pinion is still in excellent 
condition, and is good for many 
more years service. 


BRITISH INSULATED CABLES ITD. 


CABLE MAKERS AND ELECTRICAL ENGINEERS 
PRESCOT, LANcs. 6 


Telephone No. PRESCOT 171. 
London Office. SURREY HOUSE, EMBANKMENT, W.C.2. Telephone No. TEMPLE BAR, 4793, 4,5,c6. 
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ECONOMY 
AND 
EFFICIENCY. . 


are two qualities indispensable to Power 
Transmission appliances from the point 
of view of the Plant Engineer, and 
these qualities are big features of Renold 
Stock Chain Drives. 








Renold Stock Drives from Motors to Metal Saws. 


Economical to purchase and to maintain, Cemntny of Memes. B. G. Mecbert. 
Renold Drives transmit power at efficiencies Send for “ Stock Drives” Booklet, 

of over 98 per cent. Ref. No. 016/03. 

Another valuable feature of these Drives HANS RENOLD LIMITED 
is that an extensive range up to 100 H.P. MANCHESTER ENGLAND 
is available from stock. Branches and Stock Depots in: LONDON BIRMINGHAM MANCHESTER 


5949 LIVERPOOL LEICESTER LEEDS BRISTOL and GLASGOW 


‘RHODES’ *" 


PRESSES, SHEARS, SHEET METAL 
WORKING MACHINERY 

































af 
I 


Tg 


a 
a 












‘““Rhodes”” Machines have been 
serving industry all over the 
world for 107 years. They 


“KRHODES" No. 164 Double-sided Double-geared Power Press. | j 
Built on the bar construction basis. Friction clutch control. are unequalled for quality 
and service. 






350 tons pressure. 


“RHODES” No. 190 
High - Speed Shears. 
Safety elutch control. 
Shears mild__ steed 
plates, 16 ft. long by 
din. thick.’ 








WRITE FOR LATEST 
CATALOGUE. 











“RHODES” Open-front inclinable Power Press. r 
7 tn ere ai som “RHODES” No. 70 Slip Bending Rollers. 


JOSEPH RHODES & SONS, LTD., 


Grove Iron Works - WAKEFIELD - ENGLAND. ss10 


LONDON OFFICE - - Norfolk House, Laurence Pountney Hill, E.C.4. 
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OF EFFICIENCY. 















THE MOST POWERFUL AND EFFICIENT 
TYPE OF ELECTRIC TOOL YET PRODUCED, 
COMBINING REMARKABLE POWER WITH 
LIGHT WEIGHT, AND COSTING PRACTI- 
CALLY NOTHING TO MAINTAIN. 


NEW POWER 
NEW SPEED 
NEW ECONOMY 


No. 271 Wy\cye\e prILLING MACHINE of short 
overall length specially designed for Shipbuilding. Capacity 











up to 2in. but weighs only 44 lbs. 





We are exhibiting 


“sai | THE CONSOLIDATED PNEUMATIC TOOL CO., LTD., (QaRPA) 


WORKS 











nee ee EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W.1. ROAD/ TANT ECEI 
EXHIBITION. FACTORIES AT EXHIBITION 
Sept.10 to 26, 1951 London, England. Melbourne, Australia. Berlin, Germany. Cleveland, U.S.A. SOL 
OLYMPIA. Fraserburgh, Scotland. Montreal, Canada. Detroit, U.S.A. Franklin, U.S.A. sae 





BRANCHES ALL OVER THE WORLD. 




































































SABRE — 
# 
AGENTS:——, THERE IS NO OTHER ALTERNATIVE 
NORTH-WEST 
ENGLAND, the MID- 
LANDS and WALES: ONE COAT OF NUST 
ROWE BROS. CO. ||| PREVENTS RUST PERMANENTLY 
Liverpool,Birmingham, ’ . 
Blackpool and Bristol. NEUST & Dcceeees Oe tok cote came gues 
WEST OF ENGLAND: ee 
: h i i d steel i 
1.8 R. BUSH, 70,Prince NUST Meee tons: 
has f ithstood k ; 
SCOTLAND : NEUTST 226i ts sees Sneed tepeenite 0 Soeeny 
G. & J. PATON, 97, its rust-proof qualities. 
Wellington Street, IT REDUCES MAINTENANCE COSTS TO NIL! 
GLASGOW, C.2. 
The Swiss Locomotive and GUARANTEE: The Manufacturers 
ITALY: Machinery Factory, of undertake to give a_ written 
Winterthur, wrote in January guarantee for NUST against 
RAPPRESENTANZE of this year, “We made a test atmospheric corrosion. 
ESTERE NAZIONALI wanes sion et ieiiin ae 
SOCIETA ANONIMA, painted and exposed Coall weather REA D THI S R E P Oo R T 
I 3, Vico Demarini, Pessapt poet rv re gpones of 
GENOA. piste was inspected and found to 
intact, as no traces of rust 
THE NETHERLANDS: ofthe pune ays 9th Iron The Nor-Rust Liquid Lead Co. 6321 
surtace s ct. td., ept. F, leigh H "1 
aga ee &. AM, still i> Ss eae Caxton so pw SW oe 
‘ — 100% BRITISH "PRODUCT 
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STEEL WELDINGS| 


We specialise in the design and manufacture of welded mild steel parts for machinery. 


Or 
to 








No Pattern Making. 
Less Machining Costs. 


Lower Handling Charges. 
Reduced Weight. 


ANY DESIGN, ANY SERVICE. 












We undertake every form 


of Welded Steel work :— 
Wagon Tanks and Tanks 


for all purposes. 


Mild Steel End Shield Chemical Plant. 


with 
| Main Bearing Seating Nickel and Stainless Steel 
te. i. for Tanks, et 
a 5000 H.P. Marine Motor. a ae 


6097 


THE STEEL BARREL CO., LTD., Uxbridge, Middx. 


’Phone; Uxbridge 251, 252. 


Telegrams: ‘ Barrels, Uxbridge.’’ 


NTINEL Air Comp Press 











Belt. Steam. Motor or Gas Engine Driven. SOrs 


5 08 ORE EI AON NIT OCT I LEA SYR L ALT SLA ILLIA NO IL LIP FLAT LN AI PS LENE TL, SEES CRS, SERN RISER LEED LILES OIE ESI ENTIRE 





Being Automatic in 


FEATURES. 





action these Com- 


Simple Design. 
pressors require the 


Massive Construction. 
Few Working Parts. 
Reliable. 

High Efficiency. 
Low First Cost. 


Small Foundations. 


minimum of attention. 


Write for 
Catalogue giving full 
particulars, which is 

sent post free. 





VNU TOR PTI ND ATAL ON SOE Lt AAI CP LET PALI POTEET OID BIT VET FA AS AIP LS LOL IL STIL. g VPLS ELLE PINAL DIE NS DELO LATE LLY NAOROE S|. FDEP AI SAUTE . 


ALLEY & MacLELLAN. LID. 


| Sentinel Works =; Rae 2-O- 


PEO ONES 5 6 MR PT 








Valves are made at Sentinel Valve Works, Worcester. 








61 0 
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BROWN, LENOX & Co, canon 


LIMITED, 


POPLAR, LONDON, E.14. 






























Contractors to the Admiralty since 1808. 








Manufacturers of 


Rivetted Tanks of every description. 


Speciality :—Patent Pressed Steel Sectional Tanks in 
multiple units of 3 ft., 4 ft. and 4 ft. 10 in. with round 


or square corners. Bolted joints. 
Mooring, Beacon and Light Buoys, Submarine Telegraph 
we! Buoys. 


Coal Bunkers, Hoppers, Chutes, Steel Chimneys, 
Supporting Towers for Tanks, &c., &c. 





Telegrams: LENOX, MILLWALL. 
Telephone: East 700 (Two Lines). 


























McLAREN - BENZ 


LIGHT WEIGHT - HIGH SPEED 


DIESEL 


OIL ENGINES 


i 7 
i il Thi 
: “per ar 
it ee a 
z 












300 B.H.P. ENGINE AT 1000 R.P.M. 
_ FOR — 


LOCOMOTIVES, RAILCARS, CRANES, 
EXCAVATORS, COMPRESSOR’ SETS, 
PUMPING PLANT, WATERCRAFT, 
LIGHTING & POWER SETS, Etc, Etc. 


J. & H. McLAREN, 


G 
—————————— _$ LIMITED REAT RANGE oF SIZES 


DS, ENGLAND. 2091-2 Leeds, 


















‘? Panag! é : 
Mil Codes used. LEE 
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TAYLOR & CHALLEN PRESSES] 


\ . FOR —— 
a ee ARMATURE ’ — a . 
, PLATES. | a = . Pas ; 













COMPLETE 
PLANTS. 


as ear Owtn )ARLASTON ‘ . 


FOUND 


8194 


Y, WORKS & SHOWROOMS : CONSTITUTION HILL, BIRMINGHAM. LONDON OFFICE : ST. 





a 




















AIR ((OMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


a A&A A 
SINGLE STAGE FOR 
PRESSURES UP TO 
100 LBS. PER SQ. INCH. 
TWO-STAGE TYPES 
FOR PRESSURES UP 
TO 450LBS. PER SQ. 
INCH AND 1000 LBS. 

PER SQ. INCH. 


Vv FF Y¥V 





Two-Stage Compressor. 


6715 


OUR 30 YEARS’ SPECIALIZED EXPERIENCE 18 AT YOUR SERVICE. 


REAVELL & Co., LTD., IPSWICH. 


Singlie-Stage Compressor. Telegrams: “‘ Reavell,’’ Ipswich Telephone Nos. : 2124 & 2126. 
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S20ADBI 


TOMATIC CENTRIFUGA 


for 
' ENSURE 
BELT - ROPE L S EASY STARTING 


GEAR CHAIN 
P ENABLE CHEAPER MOTORS TO BE USED OF MOTOR 


Oo 
a le REDUCE COST OF SWITCHGEAR AGAINST 
REDUCE STARTING CURRENT FULL LOAD 
ELIMINATE FAST & LOOSE PULLEYS. ~ 








All Power Users should write for our New Catalogue. 


TELEPHONE NO. ~ TevEGRAPHIC ADDRESS: 


i581 HuppeRsFieco f= f BROADBENT, 
(4 Lines) HUDDERSFIELD. 


CENTRIFUGAL CENTRIFUGAL 
CLUTCH PULLEY CLUTCH COUPLING 


























Heap’s 
Patent Screwing Machines 
with Tangential Dies 





are the last word in Screwing Machines. They are designed from beginning to 
- end as high-class Machine Tools, and embody features not found in any other 

make of Screwing Machine. 

The Die Head is of our own Patented design. 

All parts which are liable to wear are of hardened steel. The end thrust of the 

Dies is taken on the four-throw Cam, and when the Die Head is closed it is as 

rigid asa solid Die. This enables us to guarantee the Head to screw perfectly 

parallel and uniform threads. 

Responsible representatives of firms interested are invited to visit our Works to 

inspect the Machines in construction and completed, and test them in actual use. 





6272 


Joshua Heap & Co., Ltd., Ashton-under-Lyne, England. 
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For a 


Deliveries from Stock 


BRITISH MADE 


BOLTS and NUTS 
STUDS SET SCREWS 
SOCKET 


OF FINEST MANUFACTURE 





BRITISH DARDELET THREADLOCK Ltd. 
CHASE ROAD, N.W.10 
Phone: Willesden 6616 


ll purposes 


DARDELET B:S°W 
B-S:F and U-S THREADS 


SCREWS 














ge Re eA el OE Es 


CALEDONIAN IRONWORKS, 













Have You Heard 
of our Latest 

Achievements ? 
Jf not ~ Please 


let us know ~ 


5531 


GLASGOW, S.W. 











_ 














FULELEAUAOUAOEERADAAAGADANOOOEUALGLASAAEAASUONSOOSURAETEOOOANREQNONEAH 


Tn TT 


TYTTTTY TTY 
iT} 


SODAARL EAGAN ANAUANOOtNONN 


TTS 





This separately-fired high tempera- 
ture Superheater 
designed and manufactured at our 





VULSUGUORSRERSESOUCUEACAERUAAATOAUULESUUOUEOUELONELOGUECONEAELOUUGOG 


The leading Specialists 
in Tubular Constructions 


Millwall Works. 


When you require Steel Tubular 
constructions, whether simple or 
complex, ask us to quote. 
your requirements and designs and 
estimates will be submitted without 


charge. 


LE BAS TUBE CO., LTD., 


Dock House, Billiter Street, London, E.C.3, 


CraLors Iron W: 


WORKS: 
GLASGOW: 9, Howard Street. 


BELFAST : 45, 


ORKS, MILLWALL, E.14. 
MANCHESTER: 16, Deansgate. 
Rosemary Street. 





AUYALUAEAELELOGRGURUEREECURERELTTATTOAAAEALEAOROGELELET TT 


element was 


State 











“ DEARN” 


DIRECT 





ACTING SIMPLEX | 
PUMPS 





SERIES RPV 
LONDON: 49, Queem Victoria Street, E.C.4. i 
Grams: | *Phone 


PUMPS, 1141 EAST, q 
MANCHESTER. 8451 


[RANK PearN & @ [7D | 
MANCHESTER | 
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THE “THRAPSTON” 


INDUSTRIAL ENDLESS PATENT 


“VEEFLAT” ROPE DRIVE. 


Patent No. 346250. 
aa BS 











High-pressure Sand-blast Compressor being driven from 
40 h.p. Motor on to plain flywheel. 





With a ratio of not less than 3} to 1, Smith’s 
Patent “ Veeflat’”? drive eliminates the 
expensive “ V ’’ Grooved driven Pulley; an 
ordinary Flat Face Pulley is all that is 
necessary. 


THE MOST MODERN AND EFFICIENT FORM OF POWER TRANSMISSION. 


SMITH & GRACE, LTD., 


Engineers and Ironfounders, 4041 
Telephone: Telegrams: 


19 Thrapston. THRAP STON, NORTHANTS. “*Grace, Thrapston.”” 








LONDON: 35, Queen Victoria Street, E.C.4. 


Phone : 
9531 City, 


FIRST, SECOND, AND THIRD 


FIRST. Gwynnes offer expert advice. Tell 
Gwynnes for what duty you need a pump, 
and 70 years’ unrivalled experience is [at 
your service. 


SECOND. Gwynnes undertake to supply you 
with a pump that cannot be excelled for 
reliability, economy, and efficiency. Gwynnes 
Pumps are known all over the world 
for excellence of design and _ high-class 
workmanship. 


THIRD. Service after sales. Gwynnes carry 


large stocks of strictly interchangeable parts, 
so that renewals can be effected quickly 
and easily. 

















FORGED STEEL 
RINGS & BLANKS. 


aise Crane Chains, Slings, Ete. 


in Netherton Iron. 


N.HINGLEY & SONS LTD. 
- Netherton Iron Works, DUDLEY. — 


6947 


























COLLECTOR 


The collection of dust, 
before it is spread about 
the works to damage 
machinery and material, 
is essential if maximum 
efficiency is to be attained. 


The Visco - Beth Dust 
Collector collects dust 
from grinding, finishing, 
etc., at the point of origin 
and more than saves its 
cost by the wear and tear 
of plant it prevents. 


“VISCO 


ENGINEERING COT? 


Specialists in 
Cooling Towers, 
Vacuum 


Cleaners, 
Air Filters, 
Heating, Ventila- 





ting and other 
Air Conditioning 








162 GROSVENOR ROAD, LONDONSW1 

TET OR ERTIES plant, etc. 
Tele : Telegrams : 

Victoria 6531-2. “Curtmit, Churton, London.” ® 
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ae ae | 

re! works SIMON 

es orn. RANDLIN G 
PLANT 


suitable for 
vw ..2" PROTECTE 
a d luaple | 
FIRE —— Or RAPID AND ECONOMICAL 


FOR FIRE, edie th ee DISCHARGING, HANDLING 
| : AND LOADING OF ALL 


| There's no “perhaps” about VALOR EXTIN- 


GUISHERS—they act at once, killing the fire at Cc LASSES O fa MAT E Fe | A L S 


the source, effectively and with little effort. 


Easily handled and understood by anyone. Last 
for years and keep charges undamaged. _IIlustrated 
types are only representative of our large range. 


Write for List 6/V5. 3 vce i 
USED ALL OVER THE WORLD. 


The VALOR CO. Ltd., 


Valor Works, Bromford. 


ERDINGTON, BIRMINGHAM, ENGLAND. 
London : 120, Victoria Street, S.W.1. 














- FF oo 

istablish- 

1 _—- Ban @ 

i | a petrol fire - 

Llvator and no risk A SPARK may send your worss up in flames | 
seh OUT | ae oe to-morrow ... an overheated exaust pipe may 





E.320—Reversible Pat- 
tern. In 14, 2 and 3 
gallon capacities. Spec- 
ially suited for export; 
formula for recharging 


beir shown, us ege 
avoiding» sending to Buy British Goods. 
England for recharges 





VALOR ~— 


FIRE EXTINGUISHERS 





ee taueer 


Pein ep 











| 
| A section of the phosphate handling, storing and loading- 
| out plant installed by us at Nauru in the South Pacific 





SOME UP-TO-DATE APPLICATIONS OF 


ALUMINIUM CASTINGS 


for the British Phosphate Commissioners. The illustration 
shows the two swinging cantilever arms for loading the 
phosphates direct to ships at the rate of 550 tons per hour. 


| HENRY SIMON LTD. 


Mio works, CHEADLE HEATH. STOCKPORT. 


AND WORKS, 


OR a 





6168 











SHEFFIELD 


“DAVY” HIGH-SPEED "a 
FORGING PRESSES 


100 to 12,000 tons power. 


SPECIALPATENTEDDEVICES ENSURE: ~ 


GREATEST POSSIBLE 
SPEED 


MINIMUM STEAM 
CONSUMPTION 


y EASE AND SAFETY IN 
1 


Piston for a Diesel 
Engine, 2i}in. Bore. 
The thermal conduc- 
tivity is approximately 
three times that of cast 
tron. The weight is 
one-third that of cast 
iron, and the cost of 
machining half that of 
cast iron. Pistons of 
this type have been 
running continuously 
for 6 years without 














WORKING 

















replacement. 
’ USED BY THE PRINCIPAL 
Ww! LLIAM Photo by courtesy of Messrs. FRASER & CHALMERS ENG. WORKS STEELWORKS THROUGH. 
OUT THE WORLD. 
The illustration is typical of the wide range 6017 
é of jobs for which Aluminium Alloy Castings 
are an economical proposition. It may be WE ARE ALSO MAKERS OF : 
suggestive of possible uses in other directions. ROLLING MILL PLANT 
May we help you investigate the matter ? STEELWORKS 
5100 MACHINERY 
LTD GROVE STREET, BIRMINGHAM pir ani 0 tone Prese 
; eo 
wo AM Cae ey 
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HAM BAKER’S| 


SLUICE VALVES 


for Water, Sewage and Oil, 





Heavy patterns for 
high pressure mains. 


Made from high grade 
close grained cast iron, 
with heavy section fit- 
tings of best quality 
hard-wearing gun- 
metal and high tension 
manganese _ bronze 
spindles. Subjected 
to severe tests which 
ensure absolute satis- 
faction in service. 


Medium patterns for 
low pressure mains. 














The illustration shows a 30” diameter Sluice Valve with gun- 
metal fittings and with anti-friction rollers, including 4” 
diameter bye-pass valve—to work in a horizontal position. 


HAM, BAKER & Co. Lta. 


LANGLEY GREEN, Near BIRMINGHAM. 


London Office: 70, VICTORIA STREET, WESTMINSTER, S.W.1. 6164 































The 
DRUMMOND 
31 in. Lathe. 


An ever-handy tool for repair work, 
maintenance, laboratory work, etc. 


Swings 9in. in gap. Boring and 
milling table. Toolholder with 
height adjustment. 


Write for illustrated booklet. 


DRUMMOND BROS. LTD. 
Engle Works, Guildford. 


6214 



























BELT 








She Great PowerSaver- 
T 


WENTY-SIX years ago the 18-inch wide Camel Hair 
Belt shown below was put into operation, and has been 
driving every working day since. 








It drives from a 5 ft. 6 in. diameter pulley to a 9-ft. 
pulley, the belt speed is 2763 f.p.m., and it is transmitting 
105 h.p. These facts demonstrate the durability of Camel 
Hair Belting. BUT if you add to the above that Camel 
Hair Belting has a co-efficient of friction of *386 to “592, 
and the loss of speed through creep or slip is only 
5 per cent., and the average breaking load per 
square inch of section is 6320 lbs.—you can then 
formulate an idea of the full value of Camel Hair 
Belting as a power transmitter. 


These facts should interest and appeal to every 
engineer, because they enable him to base his 
calculations with the certainty of realization, 


Full particulars and Belt Data concerning 
Camel Hair Belting to be had on application. 


can 


'STimeD TRADE _ 


In ven tors & 
Sole Makers 


F REDDAWAY<: Co Lp, 


PENDLETON - MANCHESTER 
&"BUSH HOUSE, LONDON. W.C.2. 
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LOBNITZ DREDGING PLANT 


— PATENTS — | BUCKET DREDGERS, 


CUTTER SUCTION DREDGERS, 
DIPPER DREDGERS, TRAILING SUCTION DREDGERS, 
ROCK DREDGERS, TIN DREDGERS, 
ROCKCUTTERS, GOLD & PLATINUM DREDGERS, 
HOPPER BARGES 


GRAB DREDGERS, 
FOR ROCK. “VERA CRUZ” SUCTION HOPPER, DREDGER STERNWHEEL STEAMERS. 




















TUGS & PILOT VESSELS, 
BUILT FOR MEXICAN GO 


caueaooness: LOBNITZ & C° L™» encineers & sHIPBUILDERS. cS: 


LOBNITZ, RENFREW, A.B.C. 514 & 61x EDIT., 
BENTLEY’S 


canes RENFREW, SCOTLAND. wee Uo 


UPWARDS OF 
Telegraphic Address: BRAKE, MANCHESTE I. Telephone: CENTRAL No. 613. 
- » 200,000 » 


GRESHAM’S PATENT 


INJECTORS 


OF ALL CLASSES NOW IN USE 
GRESHAM & CRAVEN, LTD., 














—— 





HEAD OFFICE AND WORKS: 5621 
ca LANE, vigitagienaeads MANCHESTER. 
LONDON OFFICE - - - - += 40, WOOD STREET, WESTMINSTER, S.W.1. 


GLASGOW OFFICE: Wma. LESTER & SONS, 11, WEST KEGENT STREET. NEWCASTLE-ON-TYNE OFFICE: FRED CRIPWELL, 18, BIGG MARKET. 
BELFAST OFFICE: R. PATTERSON & SONS, 13 & 15, BRIDGE STREET. 


OVERSEAS AGENTS: 


FRANCS, BELGIUM, SPAIN AND PORTUGAL: Walter Strapp, 15, Rue de Madrid, Paris. HOLLAND: Th. H. M. De Grijs, 311, Rijswijkscheweg, The Hague. ITALY: Giovanni Checchettf, 

Piazza 1, Milan. AUSTRALIA: Adams & Co., 521-523, Collins St., Melbourne. INDIA: He: atly & Gresham, Ltd., 204, Hornby Rad., Bombay ; 9, Popham’s Broadway, Madras ; 6, Waterloo St., 

Calcutta ; Egerton Rd., Labore. SOUTH AMERICA: Evans, Thornton & Co., 465, Calle Defensa, Buenos Ayres. POLAND, ROUMANIA, "AND THE NEW STATES: British Engineers 

Sad Traders’ S Syndicate, Lid., Australia House, Strand, London, W.C.2. SOUTH AFRICA : Jenkins & Co., 12-14, Greenmarket Square, Cape Town; 352, Smith Street, Durban ; Ginsberg 
ambers, Johannesburg. 








The “HEENAN-STANCLIFFE” PATENT OIL COOLER 


for the continuous cooling of oil at any viscosity by a 


SELF-CLEANING SYSTEM. 


DEPOSIT ON OIL 


SURFACES OF TUBES The Oil Cooler of 




















PREVENTED. SMALL SIZE 
COOLING EFFICIENCY but HIGHEST KNOWN 
INDEPENDENT EFFICIENCY. 








OF VISCOSITY. 


CROSS-SECTION THROUGH COOLER. 
Please write for Descriptive Leaflet No. 90. 6132 


HEENAN & FROUDE LIMITED, WORCESTER, ENGLAND. 
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——"“ROMER” 


A NEW TYPE OF COAL METER. 


i The ‘“*ROMER,” as will be seen in the 

4 accompanying diagram, is a simple Chain- 
operated: Meter for measuring material 
passing through chutes or pipes. 
































It is particularly useful for measuring :— 
COAL SUPPLIES TO STOKERS, OR 
COAL SUPPLIES TO PULVERISERS. 








Diagram showing principles of operation. 








Though primarily designed as a COAL 
Meter, it is also applicable to the measure- 
ment of GRAIN and many other materials. 





Write for Leafiet RCB. 





Sole Licensees and Manufacturers :— 


THE LEA RECORDER CoO., LTD., 





Recorder House, Cornbrook, Manchester, Six ‘‘ Romer” Meters installed in connection with Babcock-Wilcox 

* . 7s ‘ , Stokers, London. 

and Parliament Mansions, Victoria Street, London, S.W.1. PRaT ay GORE Soyeee 
Tel.: Victoria 0984. 6318 











eee MELDRUMS LIMITED oe 


: eee : cae SI , : - 
| a ey » 2 


This ‘‘ Meldrum ”’ Stoker fitted 
to a Water-tube Boiler for 
one of the largest Engineering 
Works in the Country resulted 
inan absolute saving of £75 
per week, 


(Name and Details on application) 




















a 

4 a] 
i ay 

Teme 


IT IS THE 
LOW - UPKEEP 
HIGH DUTY 
SMOKELESS STOKER 


/s also fitted at many large 
Mills, Factories and Forges 
throughout the Country. 


OUR LONG EXPERIENCE IN FUEL 
COMBUSTION IS YOURS 


WRITE US 
London Office: 108, Victoria St., Westminster. 


es TIMPERLEY or. MANCHESTER. 


NEW ’PHONE Nos.-: SALE 1187 & 1188, 4757 
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ANDREW BARCLAY, SONS & CO., LTD., 












CALEDONIA WORKS, 


KILMARNOCK. 








All types of 
LOCOMOTIVES. 


IMMEDIATE DELIVERY OF 


STANDARD ENGINES. 




















Telegrams :— ; 5532 
‘“*BARCLAYSON, KILMARNOCK.” 
London Agents: Joun CawLey & Co., 

53, Victoria Street, S.W.1. 
Telephone: Victoria 1852. 


SPECIALISED PRODUCT 
of 
DOUGLAS 


= LAWSON: -- 


BENDING “Manali by © BIRSTALL.N® LEEDS 
PRICES ON APPLICATION. Jelephone BATLEY 598 & 599 
Telegrams: “PULLEYS, BIRSTALL” 

















WROUGHT IRON 


| POLLOCK, MoNAB & HIGHGATE, BELT 


SHETTLESTON, GLASGOW. 
















2 







































A “SAFE” 
INVESTMENT 


IS ASSURED 
BY THE 
APPLICATION 











The above illustration of a Safe Door by Chubb & Sons Lock & Safe Co., Ltd., 
WHEREVER STRESS OR STRAIN weighing 25 tons, is so balanced on four Timken Bearings that it can be swung open 


IS APPLIED. with a piece of thread. 


ieee tee BRITISH TIMKEN LTD., 
elephone: East » Birmingham, 
Telegrams: ‘‘ Britimken, Phone, Birmingham.’’ CHESTON: ROAD - ASTON ” BIRMINGHAM. 


6176 
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CKING 


THAT PACKS 


With MINIMUM FRICTION & MAXIMUM DURABILITY. 





The United States Metallic Packing is the most extensively used and the 
most successful Packing in the World for all types of Steam Engines. 








OVER 500,000 SUPPLIED. 
an 
ae FACTS FITTED ON OVER 500 VESSELS FOR THE BRITISH ADMIRALTY. 
i ALSO USED BY UNITED STATES, FRENCH, DUTCH, JAPANESE, SPANISH, 
&c., NAVIES. 


a WHICH \ ADOPTED BY CUNARD, ROYAL MAIL, OCEAN, ELLERMAN, UNION CASTLE, 
ELDER DEMPSTER, ORIENT, HOUSTON, HARRISON, ANCHOR, ALLAN, 





SPE AK AMERICAN, &c., LINES 
. AT WORK AT PRINCIPAL ELECTRICITY STATIONS, COLLIERIES, IRON 
DUPLEX PACKING. q WORKS, TEXTILE, &c., CONCERNS. 





The United States Metallic Packing Co., Ltd., 
Soho Works, Allerton Road, Bradford, Yorks. a 


Telegrams—METALLIC, BRADFORD. Telephone Nos. 4705 and 4706. 


LONDON—116, Fenchurch Street, E.C.3 LIVERPOOL—632, Royal Liver Buildings. BOLTON—Knowsley Buildings. 
SWANSEA—Pembroke Buildings. GLASGOW—52, St. Enoch Square. NEWCASTLE-ON-TYNE-—2, Collingwood Street. 


And at Belfast, Hull, Bristol, Portsmouth, Leith, Birmingham, Sheffield, Nottingham, Cardiff, etc. 














— 


RHEYDT(GERMANY) —se=e= 


OUR SPECIALITIES COMPRISE: 


GROUP I.—High Speed Lathes, Planing Machines, Vertical Boring and Turning Mills. 
Horizontal Boring and Milling Machines, Slotting Machines, Facing Lathes, Roll Turning 
Lathes, Tube Working Machines, Car Wheel Lathes, Machines for Rail Working. 
GROUP I! —Shears, Saws, Presses, Roller Straightening Machines, Straightening Presses, 
Straightening and Bending Machines, Hydraulic Plants, Water Gas Welding Plants. 




















HEAVY DUTY 
BORING 
and 
TURNING 
MILL. 


6826 Diameter of face plate 
4,500 mm. 


HEAVY HIGH SPEED LATHE. Turning diameter 5,000 mm. 


Height of centres 1,700 mm., distance between centres 15,000 mm., 
with 4 tool rests. Driving power up to 250 HP. 


Sole Representatives for the British Isles: 


COLUMETA EXPORT CO. (B. CLASEN), Moorfields House, Tenter Street, LONDON. E.C.2. 


Neen titan 


5326 
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“THE LANCASTER ” 
Super-Limit 


PISTON 
RINGS 





They overcome 
the difficulties 
experienced with 
the usual type of 
piston rings, and 
meet the in- 
creased pressures 
and speeds ob- 
taining at the 
present time. 


Adjustment readily 
accomplished. 


Made for any diameter 
of cylinder. 












Sole Makers of “* The 
Lancaster "’ Steam 
Traps, Metallic 
Packing, 
Wheels, 


etc. 








6055 


LANCASTER 


AND | 


TONGE, LTD. 


PENDLETON, MANCHESTER. 
"Grams: “ Pistons,” M/C. Tel.: Pendleton 1484 (2 Lines). 


— Sferlin§s — 
FOUNDRY MOULDING BOXES 
WHEELBARROWS 


Sterling Foundry Specialties Ltd. 


BEDFORD. 2 




















Compressep Air PLant 


Air Compressors and complete 
Pneumatic Tool Plant for all 
Industries.— Let us quote you. 


165, QUEEN VICTORIA STREET, 
LONDON, E.C.4. me 


INGERSOLL-RAND CO., LTD. | 


LEAR MINERY 


THOS.C.FAWCETT L™ 


WHITEHOUSE ENGINEERING WORKS, 


HUNSLET R29 LEEDS. 


[CLCHINERY 



































HIGH CLASS 
STEAM BOILERS 


of all types 














Vertical Cross-Tube, Cornish, Multitubular, 
Economic, etc., for all pressures. 


Riveted and Welded Steelplate work, 
Tanks, Gearguards, Bedplates, etc. Tubular 
Heat Exchangers and Calorifiers. 


T. BALMFORTH & CO., LTD. 
LUTON. 


Phone: LUTON 67. 
































|. STEEL - 
STRUCTURES 


OF EVERY DESCRIPTION. 

















DESIGNERS AND MANUFACTURERS OF 
ROOFS, BUILDINGS, WORKSHOPS, FACTORIES, BRIDGES, 
TANKS, FENCING, &c. 


— The — 


CLYDE STRUCTURAL IRON 
CO., LTD., 


CLYDESIDE IRON WORKS, 
Scotstoun, GLASGOW: 


Telegrams : “CORRUGATED, GLASGOW.” 


LONDON OFFICE: 
1, Leadenhall Street, E.C.3. Codes: A.B.C. (5th Edition) and LIEBER’S. 
ee 


6146 











MICHELL BEARINGS, LD., 
ENGINEERS and MANUFACTURERS of 
Michell Thrust & Journal Bearings. 


Registered Office and Works: 6115 
South Benwell, Newcastle-on-Tyne. 


SHEET METAL 
WORKING MACHINERY 
R. $. THACKER & Co., Lid., 


107, NEWINGTON CAUSEWAY, 
Telephone - HOP 5419. LONDON, S.E.1. 


RICOnRARDsS: 
Patent Steam Engine Indicator. 
eee 


HANNAN and 
BUCHANAN, 
75, Robertson St., GLASGOW, 


ALSO MAKERS OF— 
Bourdon’s Patent Pressure 
Vacuum & Compound Gauges. 
Buchanan's Improved Engine 
Counter for Marine Engines, 
Salinometers, Thermometers, 
Lever Cloeks, ce. 


IGERATING 
MACHINERY 


INSULATION OF COLD SPACES 


THE 


LIVERPOOL REFRIGERATION CCL? 


LIVERPOOL 


























RICHARDS’ INDICATOR, 











arene. semen 


5938 











@ PREVENT 
RUST 


USE 
NUST 


SEE 
PAGE 
51 
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‘Phone — 
Bilston 165, 


Super Strength 
PLANT 


MILD STEEL, STAINLESS, 
ALUMINIUM ALLOYS, 
COPPER, MONEL, ETC. 
by Specialists in 
Welded Steel Plate Work 


THOMPSON _ Bi e 
BRADLEY ~ BILSTON. 5." 


LONDON OFFICR — ALDWYCH HOUSE WC?. 


The “Ta 


Method of Welding 


ensures absolute homogeneity 


of weld and plate. 






ra 
has 


ir} 





BRITISH 
EXHIBITION 


JULY 13—18 


BES, Lz 


Grams | 


Send your enquiries to us for 
plant for greatest resistance. 




















CHEMICAL PLANT 





Jubliee Week of the Society 


STAND B.30 








Ce £ 


zy . 


PNEUMATIC CONVEYANCE & EXTRACTION (1929) LID. 


BROADWAY 


LONDON, S.W.1. 


WESTMINSTER 
6378 








ROBERT STEPHENSON & CO., 


LOCOMOTIVE BUILDERS, DARLINGTON. LTD. 
London Office >—25, Victoria St., Westminster. 


LOCOMOTIVES *25,°%.23352" 


Telegrams—Rocket, Darlin; .  Altiscope, London, 
Nat, Tel.—2700 Dar! = ; 650 Victoria, 
Codes—A B C 5th Edition, Engineering Standards, 

Engineering Telegraph, 1130 





DOUBLE HELICAL GEARS 





& FOR ALL PURPOSES 


| tro 2000 FP 


WRITE FOR CATALOGUE 


TURBINE 
NYDE 


GEARS LTD. 


CHESHIRE 











The Firm with Smart Service. 


PACKINGS for every purpose. 
ENGINEERS’ SMALL TOOLS. 
VALVES, W.I. TUBING and 


FITTINGS. 
PULLEYS, SHAFTING, 


BELTING. 4770 
IVY-GRIP BELT DRESSING 
ALEXANDER KENYON 

& CO., LTD. 


Engineers’ Stores, Tools, 
Victoria Bridge MANCHESTER. 























SOMETHING REW 


SRSA ANON SBR SG 1S ORAS 
A SELF-PRIMING CENTRIFUGAL PUMP 


4 Other SIHI 
b | Specialities 
Centrifugal 
Vacuum 
Pump 
(LIST LG) 
Centrifugal 
Air 


Compressor 
(LIST KG) | 
Een 





Embodies the SIMPLICITY of the Centrifugal with 
the CERTAINTY of Positive Displacement Types. 


NO FOOT-VALVE REQUIRED. 
26 FEET STATIC SUCTION LIFT WITH 
L ER. T 


COLD WATER. THE BEST PUMP FOR 
HOT OR VOLATILE FLUIDS. 


WRITE FOR LIST HQ. 6045 


THE SIH SELF-PRIMING PUMP CO., 


Standish Road, Fallowfield, MANCHESTER. 


























COMPRESSORS 





Turbo — 





BLOWERS 
Turbo — 


ALTERNATORS 


Turbo — 
GENERATORS 


+ Jet Condensers and 


Surface Condensers. 


Write for Illustrated and 
Descriptive Brochures of Dani. 
Adamson Plant. 


DANIEL 
ADAMSON 


& COMPANY, LTD., 

















DUKINFIELD. 
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sess cescccecsscscccnseessuecsucssccesscecscsceses Seecceesesecesesaese SSEEESEEIOES ces sstsssseess 





HE respective requirements of every trade have been carefully 
studied, and an extensive range of meshes and gauges in all 
metals is always maintained in stock to meet urgent demands. 
Enquiries are welcomed for Woven Wire to user's own specification. 
Accuracy of weave and mesh and uniformity of gauge guaranteed. 


Samples and quotations on application. 


eeee 

sess Re eu CLAPHAM 

aH MOR 

Sees = Works: “LT RIS ACEM HOUSE, 
Sees = NEWTON HEATH, TRAFFORD PARK, 


sess = MANCHESTER. 
Sass LONDON : 107/108, UPPER THAMES STREET, E.C.4. 

















William “sane & Sons, Ltd., 
Chapel Field Works. Dukinfield. 

















2911 











STANDARD SUPERHEATER 
as supplied to Lancashire Boiler. Representatives in all principal towns. 


SUGDEN’S PATENT STANDARD 


AND » SEcrone SUPERHEATERS 


THOUSANDS IN USE. 
1 Main advantages : 


SIMPLICITY OF DESIGN 
and 


Write for Illustrated Circular. 


180, FLEET STREET, 
LONDON, E.C. 


Telephone: Holborn 4231. 





For all Types of Boilers. 


WROUGHT STEEL THROUGHOUT. 


READY ACCESSIBILITY to all parts. 
| T. SUGDEN, L*¢., 


Telegrams: TUBULARITY, FLEET, LONDON. 
7723 








| PCa HOUSE 


MACHINERY? | LONDON WALL 
i E.C.2. 
FUNICULAR RAILWAYS 





FLATS 


ALL SIZES 

























(* Sele Agents for the British Empire, Wrights’ Ropes Ltd., Birmingham. 


ROUNDS 


Ye" to 6° OIA. 


SECTIONS 


ALL SHAPES 





DRAWN, 
TURNED, 
AND 
HEAT - TREATED. 





CAPACITY 
3,000 TONS PER MONTH 
STOCK 
5,000 TONS. 





BRIGHT 
FREE - CUTTING, 
SHAFTING, 
CARBON, 
CASE - HARDENING 
AND 
ALLOY STEELS 
TO 
AIR MINISTRY, 

BRIT. ENG. STD. 
Etc. Etc. SPECIFICATIONS. 


HALESOWEN STEEL 


co, LTD., 

HALESOWEN, NR. BIRMINGHAM 
and 

64, VICTORIA St., LONDON, S.W.1, 


HEXACONS 


+280 TO 3-148 A/F 


6289 


Peercere trae 
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THANKS TO GEORGE / 


EVERYONE doubted that any reliable, economical, time-proved 


improvement on the existing way. 


previous best Tool Steel was 
possible. Old George in the The job’s despatched now, 
Toolroom stuck it out that and “Atlas” is permanently 


down as the Tool Steel for 
No. 8—the big lathe at the top 
end of the shop—and for most 
of the other “hustlers” too. 


“Atlas Extra” would make a 
cleaner, quicker job of those big 
forgings—and finally George got 
his way—the “Atlas” way—a 


Further particulars will be sent 
upon request. May we help you? 


THOS. FIRTH & JOHN BROWN, LTD.. 
ATLAS 
TOOL STEELS 


6167 








HENRY J. COLES, LTD. 
DERBY. 


STEAM CRANES | 


on Rail Wheels, 
Road Wheels or 
Caterpillars, 





also 
Diesel, Semi-Diesel, 
Petrol and Heavy Oils, 
Electric, Diesel-Electric, 
Petrol - Electric. 














Latest ‘‘ Allstee)’’ Crane 
as recently supplied to 
5640 several Railway Companies. 


MOBILE CRANES 











MERRYWEATHER 


LIGHT PORTABLE 
WATER TUBE 


BOILERS 


Made in many sizes from 2 to 200 H.P. 
For Coal, Wood, Oil, Gas or other Fuel. 
For Up-Country, Mining, Marine, Industrial 
and other purposes generally. 








Copy of the new catalogue No. 384 J, containing full particulars and 
50 illustrations, will be forwarded post free on application to 


MERRYWEATHER @& SONS, LTD. 


Incorporating Shand Mason & Co. 6109 
GREENWICH, LONDON, S.E.10. 





























VOUUUOOOOVEDEQELA UAQQGOEAEAAUAOOOU EOC OAAAEOSOPOEOOEOEON ESS 


KINGHORN’S 


PATENT 


METALLIC VALVES 


FOR PUMPS OF 
EVERY DESCRIPTION 


THE 
METALLIC VALVE Co., LTD. 
661, ROYAL LIVER BUILDING, 
LIVERPOOL. 








5623 





Sj 


tr 











sspWe invitee 
your enquiries for.... 


FIELDING & PLATT 
HYDRAULIC, PRESSES 

















Kerbs... 


This is an illustration of a 
Three Mould Press, to work 
up to 60 slabs per hour. 
We can supply machines 
for any capacity. 
Additionally, we make 
Rivetters, Capstans,Cranes, 
Pumps, Accumulators, etc., 
and are glad to advise on 
the best machine for any 
purpose. 

Special designs submitted 
if required. 


6350 
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(= cy 
WHEEL PRESS =i T HORIZONTAL PRESS 


& C2 (LEEDS) U LEEDS. 
LONDON OFFICE 
FINSBURY PAVEMENT HOUSE. 
E. <.. %. 


TELEGRAMS. “PRESS LEEDS’ 
TELEPHONE. 26305. 


























r 




















MULTITUBULAR BOILER 16 ft. Oin. x 7 ft. 6 in. Dia. RIVETTED AIR RECEIVERS 
ECONOMIC TYPE. 4 350 Ibs. [)in.. Working Pressure. 





LARGE STOCKS OF VERTICAL CROSS-TUBE VERTICAL BOILERS. 


BOILER. 


CRADLEY BOILER CO., LTD., CRADLEY HEATH, STAFFS. 


MachineCut Gear Wheels 
THE REID GEAR CO, 


LINWOOD, near PAISLEY. 

















NEWBURY 
ENG. MARINE & 
INDUSTRIAL TYPES 


FORGINGS 


ENGINEERS. 


HOSKING BROS., LTD. 
Love Lane, Sumner Street, ‘Senthensiiel 
Phone: Hop 2725. 6057 


BR ACR ASSACL? ay PROPELICIN Zoran, 


ae Me Sere 
COWAINE 
(ua. 6° LF 
VAMATD = hes 


NN) \ \ id \} 
$= & is i L errr ull 
—<— NN libli “an 


f BZ: / 
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MeC BELT CONVEYOR 
DRIVING GEARS 


_ Self-contained, compact, and easily 
‘handled, 


Motor incorporated; no misalignment. 


Ball bearings throughout; gearing runs 
in oil; dust proof. 


Lubrication only at long intervals. 

















M&C DRIVING GEAR FOR 
30in. TROUGHED BELT CON- 
VEYOR, WITH A.C. MOTOR. 


sanaaseet.cusem ss. ssvcw stron | ARMSTRONG, STEVENS & SON 
MAVOR «COULSON LD. WILLENHALL, 


STAFFORDSHIRE, ENGLAND. 
































i DONKIRN i 

BLOWERS, GAS COMPRESSORS 
EXHAUSTERS wsfi?rc_ 
fie Ladusttial Jectposes 


For Gas Works, for Chemical, White Lead, Soap 
and Oil Works, for Pumping Gas, Forcing Air 
through Liquor, &c., for Agitating or Mixing, &c. 
Can be arranged for driving by Belt, Steam Engine, Gas 
Engine, or Electric Motor. 
ADVANTAGES AND FEATURES: 
Absence of all Valves. 
Simplicity of construction 
and small number of 
working parts. 
Working parts entirely 
enclosed. 


Good efficiency. Silent 
Working. 


a 


e PY 


[s 
Fd 


THE BRYAN DONKIN CoO.,LTD., 
Grgineers, CHESTERFIELD. SxgGnd 








none * sy, 
kre ie 
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EXPANSION BOLTS 





‘*DIAMOND” & ‘*KEYSTONE.” 
Illustrated Lists and Particulars on application to the 
SOLE AGENTS— 


Ex. LURE, Lr. 


12 & 14, Brazennose Street, Manchester, Eng. 


5304 




















PATENT DIRECT-ACTING 


BOILER FEED 4% 
PUMBS. ' 





ONLY ONE 
STEAM VALVE. 





MINIMUM WORKING 
PARTS. Delivery up to 
5,000 gallons per 
hour from Stock. 


oe “RIEDENTHALS LTD. 


River — pinta PRES TON. 
== SSS => =S 














EXTRUDED BARS 
“DELTA” BRAND 


BRONZE, YELLOW RED METAL, a at ae gee 


THE DELTA METAL C 0. LID. EAST GREENWICH, LONDON, 8.E.10. 


And at BIRMINGHAM. 


THE “ROTELLIP” Pump 


Embodies an entirely 
new principle in pump- 
ing, and combines 
efficiency of perform- 
ance with simplicity 
of design. 


SUITABLE FOR OIL, 
SUDS, PETROL 
AND PARAFFIN. 


Light in weight, volu- 
metric efficiency high, 
no valves employed, 
and flow is reversible 
according to direction 
of rotation. 








ENQUIRIES TO— 6397 


ROTHERHAM & SONS, LTD., COVENTRY. 


PHONE: 4154, *'GRAMS : ROTHERHAMS, COVENTRY. 


‘SECOND 
SIGHT” 
SUPPLEMENTARY 
WINDSCREEN 
WIPER 


Can be fitted without 
drilling windscreen 
or frame. 


















































— PRIOES — 
Black - = = 7/6 each 
Nickel Plated 8/6 each 
Chromium Plated 
9/6 each 











CRANES 


STEAM. ELECTRIC. PETROL. 


LEVEL LUFFING HARBOUR 
CRANES. 





MOBILE BATTERY CRANES. 


EXCAVATORS & ie 
JOHN H. WILSON & CO, (1928) Ltd. 


BIRKENHEAD. 


LONDON OFFICE: 15, VICTORIA ST., S.W.1, 





gum, TURNED AND PRESSED PARTS IN ALL 
- METALS. 


A wide range of sizes of 
TAG TERMINALS In stock. 


Let us quote for your requirements. 
TO DEPT. A. 5735 


ROSS. ane & CO., ASHBROOK ROAD, 
LTD. LONDON, N.19. 























R-WHITE £ SONS, 


- £ngineers 
WIDNES 


EW S& 
at WAY Coutts 


200000 


& LIFTING TACKLE 
CRANES forEngine Houses, Works 


Foundries, etc. 














ELECTRIC : STEAM : HAND **% 


SEND US YOUR ENQUIRIES 


RICHARD C. GIBBINS & CO. 
.: . BERKLEY STREET 
C SAVES LABOUR LIFTING | BIRMINGHAM 
ekineae: “Make Light of Heavy Jobs” 


| ee 

















=i 


il =I 


all 
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LEROY'S COMPOSITION||| = THORNTON | 


FOR COATING BOILERS, STEAM PIPES, &e. 




















Prevents the radiation of heat, saves fuel, and increases the power of Steam. prordes ee ‘sigh Grede 
It is reckoned the cost of the covering is saved in about six months. Drawing Instruments 
ALSO — in the British Empire. 


Asbestos Composition, Asbestos Mattresses, Asbestos Rope, 
Silicate Cotton, Plastic and Sectional Magnesia Coverings. Also Manufacturers 


F., LEROY & CO., [> 20, Gray St., Commercial Rd., Londen, ments, Slide Rules, & 


Established 1865. _ iE. 
































Many Awards for 
excellence in Quality 
and Design. 








Catalogues, Series 
Al7, Post Free. 


A. G THORNTON, Ltd., es 


PARAGON WORKS, KING STREET WEST, 
MANCHESTER. 

















REFRIGERATING 
MACHINERY 


CONTINUOUS SERVICE 
AND ADVERSE HEAT 



















me CONDITIONS. 
==, ENDLESS : 
belting built up from solid SEAGE RS L " 
leather in a single ply. No DARTFORD. 


metal fastener or cemented 
joints to fracture or cause 
vibration. Any width, 
up to 1 inch in thickness. 


3738 





















® RevieF Vatves 


THESE VALVES are designed 
on the most modern principles 
}and are reliable, accurate, 
i sensitive and easily adjusted, 
ij they open and close promptly 
\}} with a minimum of margin and 
will not stick. 












9LAMINATED 


The springs are coppered to 
avoid corrosion, and the valves 
are suitable for Pumps, Feed 


Water Heaters, Hydraulic 


SOLE MANUFACTURERS E g Lifts, Hot Water Boilers, etc. 
JAM ES H EN DRY LTD 6089 THEY ARE MADE IN ALL SIZES AND 


Bridgeton, Glasgow PROMPT DELIVERIES CAN BE GIVEN 
BRITISH STEAM SPECIALTIES L™ 


GR AF TON & C ©. Prone: sree; LESTER: 


GONTRACTORS TO H.M. GOVERNMENT. P U R E 

























































ef 

3 Sn CYCLOPS WORKS Fr E E. D is a necessity 

a elegrame— o 

2 NATTA The Crockatt Simplex Patent 

3 | S ii 

: Electric Salinometer 
g shows the smallest trace of Salt 


and indicates at once any condenser \ 
leakage or evaporator priming. 
Adopted by British and Foreign Navies, leading 
Steamship Companies and Power Stations. 


W. CROCKATT & SONS, Ltd., 


65, DARNLEY STREET, GLASGOW. 
2-3, Elden Street. LONDON, E.C.2. 


Iinstrated descri 


ow 


iLVER ee! exhibition, London, 1 a GOLD MI EDAL, Paris, 0 Y dit 
GRAND PRIX and GOLD MEDAL, Franco-British Exhibition, London,’1908, | ae you would ye 


GRAND PRIX, Buenos Aires Exhibition, 1910. a Steam Gauge 
6111 - 
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=) 





VICTORY vont |] 


TERNAL PRESSURE HELD OU  ocsusise, 


Absolutely tight 
under all working conditions. 





























Manufactured in:— 
FORGED STEEL, CAST STEEL, CAST IRON & BRONZE, 


VICTORY VALVES Lt? 


STOCKPORT Enc. FLAP TYPE ISOLATING VALVE BLOW-OFF VALVE 

















“SUPERHEATERS STEAM PURIFIERS PIPEWORK 
- FOR ALL TYPES OF 99-5% CLEAN DRY STEAM FOR ALL 
BON Ens ese GUARANTEED REQUIREMENTS 















































PUMPS , 


FOR ALL PURPOSES 


QUOTATIONS SUBMITTED 99, QUEEN VICTORIA STREET, LONDON, E.C.4. 
FOR ALL REQUIREMENTS. Works: LUTON, ENGLAND. (Established 1815.) 

















SMITHS CRANES 


THOMAS SMITH & SONS (RODLEY) LTD. RODLEY, LEEDS. ESTABLISHED 100 YEARS. 














SubeR WTR) 


"HARDENS IN We -BRAND:Nwoar on on 


Howell & lowell é COLE sreze worns ShCJield, 














WATS ONS (METALLURGISTS) LIMITED. Lancestes St. 


ELECTRIC FURNACES. ("*wosersscc". "Store 
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